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UDC 633:631.52
Breeding, genetics and growing technology for agricultural crops: Book of proceeding I International Applied Science 
conference “The Newest Agrotechnologies” (September 10, 2020, Kyiv, Ukraine) / Ministry for Development of Economy, 
Trade and Agriculture of Ukraine, Ukrainian Institute for Plant Variety Examination. Vinnytsia: TOV «TVORU», 2020. 30 p.

The book of proceeding contains materials of the I International Applied Science conference “The Newest Agrotechnologies”. 
The theoretical and practical issues which are related to current problems of breeding and seed production, plant genetics 
and physiology, plant protection, land husbandry and biotechnology of plants, plant varieties examination, economics and 
information technologies in agriculture are presented.
The book of proceeding is intended for researchers, teachers, postgraduates and students of agricultural institutions, 
agricultural specialists, etc. 

ÓÄÊ 633:631.52
Íîâ³òí³ àãðîòåõíîëîã³¿: Ìàòåð³àëè I ì³æíàðîäíî¿ íàóêîâî-ïðàêòè÷íî¿ êîíôåðåíö³¿ (Êè¿â, 10 âåðåñíÿ 2020 ð.) / 
Ì³í³ñòåðñòâî ðîçâèòêó åêîíîì³êè, òîðã³âë³ òà ñ³ëüñüêîãî ãîñïîäàðñòâà Óêðà¿íè, Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â 
ðîñëèí. Â³ííèöÿ: ÒÎÂ «ÒÂÎÐÈ», 2020. 30 ñ.

Ó çá³ðíèêó îïóáë³êîâàíî ìàòåð³àëè I ì³æíàðîäíî¿ íàóêîâî-ïðàêòè÷íî¿ êîíôåðåíö³¿ «Íîâ³òí³ àãðîòåõíîëîã³¿». Âèñâ³òëåíî 
òåîðåòè÷í³ òà ïðàêòè÷í³ ïèòàííÿ, ïîâ’ÿçàí³ ³ç ñó÷àñíèìè ïðîáëåìàìè ñåëåêö³¿ òà íàñ³ííèöòâà, ãåíåòèêè é ô³ç³îëîã³¿ 
ðîñëèí, çàõèñòó ðîñëèí, çåìëåðîáñòâà òà á³îòåõíîëîã³¿ ðîñëèí, ñîðòîâèïðîáóâàííÿ, åêîíîì³êè òà ³íôîðìàö³éíèõ 
òåõíîëîã³é â ñ³ëüñüêîìó ãîñïîäàðñòâ³.
Çá³ðíèê ðîçðàõîâàíèé íà íàóêîâèõ ïðàö³âíèê³â, âèêëàäà÷³â, àñï³ðàíò³â òà ñòóäåíò³â ÂÍÇ àãðàðíîãî ïðîô³ëþ, ñïåö³àë³ñò³â 
ñ³ëüñüêîãî ãîñïîäàðñòâà òîùî.

Conference website / Ñàéò êîíôåðåíö³¿
https://conference.sops.gov.ua
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Purpose. To evaluate buckwheat of the Tatar va-
riety ‘Kalyna’ according to morphological, produc-
tive and quality indicators in the conditions of the 
Western Forest-Steppe. Methodology The studies 
were carried out in the field crop rotation of the 
Research Center “Podillia” of the State Agrarian 
and Engineering University in Podilia (PDATU) 
in 2015–2019. The soil of the experimental field is 
overwhelmingly represented by low-humus, weakly 
silt-black earth. Bookmarks of experiments, mate-
rial evaluation, analysis of plants, yield and grain 
quality were carried out in accordance with the gen-
erally accepted methods of state variety testing. An 
assessment of the buckwheat variety of the Tatar 
‘Kalyna’ was carried out in comparison with the ed-
ible variety of buckwheat ‘Victoriia’. Results. The 
growing season duration of buckwheat of the Tatar 
variety ‘Kalyna’ is 87 days (38 days vegetative and 
49 days generative). In the studied variety, a larger 
number of the 1st order branches up to 5.5 pcs was 
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observed. The number of leaves on the plant was 
22–28 pcs./plants. The analysis of the population of 
the variety under study indicates that 50% of the 
grains and more are located on the branches of the 
first order in edible buckwheat, this indicator is 
only 30%. Productivity is 2.28 t/ha, high grafting 
of inflorescences of 4.4 grains, edible buckwheat 
0.72 t/ha, and 2.2 grains/inflorescence, respective-
ly. The reaction of buckwheat of the Tatar variety 
‘Kalyna’ to the effect of biotic and abiotic factors 
has been determined. The Ukrainian Institute for 
the Examination of Plant Varieties of Ukraine pre-
sents indicators of Tatar buckwheat (Fagopyrum ta-
taricum (L.) Gaerth.) varieties of ‘Kalyna’ of grain 
direction for use to obtain a patent for the variety. 
Conclusions. According to morphological, produc-
tive and quality indicators, resistance to biotic and 
abiotic factors, the buckwheat variety of the Tatar 
buckwheat ‘Kalyna’ is predominantly edible ‘Vic-
toriia’ buckwheat in the conditions of the Western 
Forest-Steppe. To use the variety ‘Kalyna’ in breed-
ing programs of the Scientific Research Institute of 
Cereal Crops named after A. Alekseeva PDATU and 
to obtain a patent.

Key words: growing season duration; morpho-
logical indicators; productivity and quality indica-
tors.
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Purpose. The aim of our experiment was to 
determine the changes of fenugreek (Trigonella 
foenum-graecum) nutrient content and biomass in 
the two years under study as a result of nutrient 

supply, plant protection and irrigation. Fenugreek 
is an annual herbaceous plant belonging to the 
legumes (Fabaceae) family. It is a multifunctional 
crop for use in domestic and farm animal feeds, 
wild fodder, herbs and spices. Methods. The ex-
periment was carried out in open field on 100 m2 
plots in Kecskemét. Novatec premium fertilizer 
(15 N - 3 P

2
O

5
 - 20 K

2
O - 2 MgO) was used in 

the research. The herbicide Pantera 40 EC (active 
ingredient content: 40 g / l quizalofop-P-tefuryl) 
was used for weed control. Results. In both years, 
after the crop emerged fenugreek seeds within 
a week. In 2018, the average height of plants was 
30 cm for the start of harvest. On a plot of 100 m2, 
the dry weight mean of mowed fenugreek is 13.15 
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Purpose. Early yield prediction is an important 
task of modern agriculture, providing great oppor-
tunities for better crop management and enhance 
the advantages of implementation of the systems 
of precision agriculture. Winter wheat is the major 
cereal crop in Ukraine. In order to forecast winter 
wheat (Triticum aestivum L.) grain yields prior to 
harvesting in the systems of precision agriculture, 
we developed prediction models on the basis of re-
motely sensed normalized difference vegetation in-
dex values at the stages of the crop tillering (stage 
5) and heading (stage 10.1). Methods. The model 
of grain yield prediction has been developed on 
the basis of regression analysis of the field yield 
data of the crop, obtained during 2017-2018 at the 
research fields of the Institute of Irrigated Ag-
riculture of NAAS, in connection to the spatial 

Purpose. Screening drought tolerance of five 
varieties millet (‘Omriyane’, ‘Kharkivske 57’, 
‘Konstantinovske’, ‘IR 5’, ‘Slobozhanske’) using as 
osmotic stress PEG 6000. Methods. Water stress 
was applied through six concentrations of PEG 
(6000 MW) (0.0% (control), 11.5%, 15.3%, 19.6%, 
23.5% and 28.9%), with osmotic stress 0,0 (con-
trol) -1.9, -3.1, -4.8, -6.6 and -9.7 bars. Results. 
Results of this study revealed that water stress 
had significant negatively effects on seed germi-

kg dry weight (300 kg / ha Mg treatment). Ac-
cording to our observations, the height of the 
fenugreek stock reached 50 cm in 2019. The dry 
weight mean after harvest is 28.2 kg dry weight 
(300 kg / ha Mg treatment). The results of the 
second experimental year are higher than the 

first year. Conclusions. The magnesium fertilizer 
resulted in an increase in the green weight of the 
fenugreek. 

Keywords: weed control; Fenugreek (Trigonella 
foenum-graecum L.); nutrient supply; open field ex-
periment; yield.
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Early prediction of winter wheat (Triticum aestivum L.) grain yield using 
spatial normalized difference vegetation index
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Institute of Irrigated Agriculture of NAAS, Naddniprianske, Kherson, 73483, Ukraine, 
*e-mail: pavel.likhovid@gmail.com

vegetation index values in corresponding stages of 
the crop growth. Polynomial regression analysis 
was implemented in order to determine the link 
between the yields and vegetation index values at 
the two stages of the crop development. Statisti-
cal analyses were performed at p > 0.05. Results. 
The results of the study revealed the possibility 
of early (up to 60-70 days in advance in case of 
use the index values at the tillering stage) winter 
wheat grain yield prediction by linking the values 
of normalized difference vegetation index of the 
crop to its productivity. Approximation of the de-
veloped polynomial regression models proved that 
their accuracy is enough to provide reliable yield-
ing forecasts: the mean absolute percentage error 
of the models is 7.76-8.53%, R2 values for the pre-
diction is 0.9331-0.9454. Conclusions. The devel-
oped polynomial regression models allow obtaining 
early grain yield prediction using spatial normal-
ized difference vegetation index values. The mod-
els are easy to use and will be especially practical 
in the systems of precision agriculture.

Keywords: precision agriculture; regression 
analysis; remote sensing; yield forecasting.
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Germination seeds of millet genotypes under the influences of peg 
6000 solution on the 3d and 6th days
O. V. Gorlachova*, S. N. Gorbachova, V. S. Lutenko, O. V. Anceferova 

Plant Production Institute nd. by V.Y. Yuriev, Moskovskiy pr., 142, Kharkiv, 61060, Ukraine, *email: dr_forester@ukr.net

nation, root and shoot system of millet on the 3d 
and the 6th days. Genotypes had significant dif-
ferenced to water limited and new varieties with 
high level resistance to water stress can be created 
in breeding for drought resistance. Osmotic stress 
strongly suppressed seed germination of millet at 
a -3.1 bars (46.8%) and -4.8 bars (28.66%) on the 
3d day but on the 6th day, the number of germi-
nated seeds increased 92.8%, 84.0% respectively. 
The minimum germination capacity was observed 
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Ìåòà. Äîá³ð ïåðñïåêòèâíèõ ë³í³é êóêóðó-
äçè çà íàÿâí³ñòþ ñïðèÿòëèâîãî àëåëþ ãåíà 
β-êàðîòèíã³äðîêñèëàçè1 òà ¿õíÿ îö³íêà çà êîì-
á³íàö³éíîþ çäàòí³ñòþ äëÿ ïîäàëüøîãî âèêîðèñ-
òàííÿ ó ñåëåêö³éí³é ðîáîò³. Ìåòîäè. Ïîëüîâèé, 
ëàáîðàòîðíèé, ñòàòèñòè÷íèé àíàë³ç. Ðåçóëüòà-
òè. Óíàñë³äîê àíàë³çó 63 ë³í³é êóêóðóäçè, ÿê³ 
îòðèìàí³ â ðåçóëüòàò³ 7 ïîâòîðíèõ ñàìîçàïè-
ëåíü âèõ³äíî¿ êîìá³íàö³¿ ÑÌ358×N1, âèÿâëå-
íî ïîë³ìîðô³çì ãåíà β-êàðîòèíã³äðîêñèëàçè1 
(crtRB1), ÿêèé ïðåäñòàâëåíî äâîìà àëåëüíèìè 
âàð³àíòàìè: 543 ï.í. (àëåëü 1) òà 296+875 ï.í. 
(àëåëü 2). Âèçíà÷åíî, ùî 12 ë³í³é: RLI4, RLI10, 
RLI15, RLI19, RLI23, RLI26, RLI30, RLI32, 
RLI34, RLI40, RLI45 òà RLI49 ìàëè ñïðèÿò-
ëèâèé àëåëü (543 ï.í.) 3’ ê³íöÿ ãåíà crtRB1. 
×àñòîòà ñïðèÿòëèâîãî àëåëÿ ó äîñë³äæóâàíèõ 
ë³í³é ñòàíîâèëà 0,19. Ç ìåòîþ äîáîðó ïåðñïåê-
òèâíîãî ñåëåêö³éíîãî ìàòåð³àëó, ÿêèé áóäå âè-
êîðèñòàíî äëÿ ñòâîðåííÿ àäàïòîâàíèõ äî óìîâ 
Ñòåïó Óêðà¿íè ã³áðèä³â êóêóðóäçè, îö³íþâàëè 
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in variety Omriyane at -3.1, -4.8, -6.6 bars. ‘IR 
5’, ‘Konstantinovske’ and ‘Kharkivske 57’ showed 
higher germination potential at the different wa-
ter stress. A decrease in root elongation in all 
genotypes compared to control was observed in 
-1.9 bars osmotic stress and then at -3.1 and -4.8 
bars of osmotic stress the root length had the 
same value from 6,6 mm to 13.5 mm on the 3d 
day and from 25.3 mm to 34.7 mm on the 6th day. 
Variety ‘Slobozhanske’ showed higher mean root 
length at -3.1 and -4.8 bars of water stress induced 

by PEG on the 3d day (8,7 mm-12,5 mm) and on 
the 6th day (35.7 mm–32.3 mm). It is not observed 
shoot of millet at -9.7 bars on the 3d and on the 
6th days. ‘Kharkivske 57’, ‘IR 5’, ‘Slobozhanske’ 
showed higher individual shoot length of 23.1 mm, 
25.5 mm, 25.6 mm, respectively at -4.8 bars of 
PEG 6000 on the 6th day. At -6.6 bars of osmotic 
stress ‘Konstantinîvske’and ‘Slobozhanske’ had 
lowest root length/shoot length ratio 2.58 and 
2.61, respectively. Variety ‘Omriyane’ (3.54) and 
‘IR 5’ (3.31) had maximum deviation from one. 
Conclusions. Genotypes ‘Konstantinîvske’ and 
‘Slobozhanske’ revealed as results of this study in 
breeding for drought resistance which are showed 
highest level resistance to water limiting. Variety 
‘IR 5’, ‘Konstantinovske’ and ‘Kharkivske 57’ were 
characterized highest seed germination percent-
age at the different water stress. 

Keywords: millet; drought resistance; PEG 
6000; seed germination; root length; shoot length.
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åôåêòè çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ (ÇÊÇ) 
òà âàð³àíñ ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñ-
ò³ (ÑÊÇ) çà ïîêàçíèêàìè âðîæàéíîñò³ çåðíà òà 
âîëîãîñò³ çåðíà ïðè çáèðàíí³. Íàéêðàù³ ïîêàç-
íèêè îö³íîê åôåêò³â ÇÊÇ çà ïîêàçíèêîì «óðî-
æàéí³ñòü çåðíà» áóëè â³äçíà÷åí³ ó ë³í³é RLI19 
(5,23 ò/ãà – ó 2018 ð. òà 1,49 ò/ãà – ó 2019 ð.) 
òà RLI34 (6,29 ò/ãà – ó 2018 ð. òà 1,17 ò/ãà – ó 
2019 ð.), ùî ñâ³ä÷èòü ïðî ìîæëèâ³ñòü ¿õíüîãî 
âèêîðèñòàííÿ ó ïðîãðàìàõ ã³áðèäèçàö³¿. Çà ðå-
çóëüòàòàìè ïîð³âíÿíü âàð³àíñ ÑÊÇ âèçíà÷åíî, 
ùî ë³í³ÿ RLI40 ìàº âèñîêó ñïåöèô³÷íó êîìá³íà-
ö³éíó çäàòí³ñòü. Àíàë³ç êîìá³íàö³éíî¿ çäàòíîñ-
ò³ â³äíîñíî âîëîãîñò³ çåðíà äîçâîëèâ âèä³ëèòè 
ë³í³¿ RLI10 òà RLI23 ç äîñòîâ³ðíî ïîçèòèâíèìè 
ÇÊÇ, ùî âêàçóº íà äîñèòü ïîâ³ëüíó âòðàòó âîëî-
ãè çåðíîì ïðè äîçð³âàíí³. Ë³í³¿ RLI4 òà RLI40 
ç³ ñòàá³ëüíî âèñîêèìè âàð³àíñàìè ÑÊÇ ìîæóòü 
çàáåçïå÷èòè â ã³áðèäàõ íèçüêó çáèðàëüíó âîëî-
ãó. Âèñíîâêè. Ïðîâåäåíå äîñë³äæåííÿ ïîêàçóº 
çíà÷íó åôåêòèâí³ñòü âèêîðèñòàííÿ ìîëåêóëÿð-
íèõ ìåòîä³â îö³íþâàííÿ âèõ³äíîãî ìàòåð³àëó 
äëÿ ïîäàëüøîãî ñåëåêö³éíîãî ïðîöåñó. ²äåíòè-
ô³êîâàíî ë³í³¿ RLI19 òà RLI34, ùî õàðàêòåðè-
çóþòüñÿ çíà÷íîþ çåðíîâîþ ïðîäóêòèâí³ñòþ òà 
ë³í³¿ RLI4 ³ RLI40, ÿê³ ïîêàçàëè çíà÷íèé ïî-
òåíö³àë ó øâèäê³é â³ääà÷³ âîëîãè.

Êëþ÷îâ³ ñëîâà: êàðîòèíî¿äè; àëåë³; êóêóðó-
äçà; çàãàëüíà êîìá³íàö³éíà çäàòí³ñòü; ñïåöè-
ô³÷íà êîìá³íàö³éíà çäàòí³ñòü.
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Ìåòà. Ïðîâåñòè àíàë³òè÷íèé îãëÿä ñó÷àñíî-
ãî ñòàíó åòàï³â ³ííîâàö³éíîãî ïðîöåñó â íàñ³í-
íèöòâ³, êðèòåð³¿â îö³íêè ³ííîâàö³é. Ìåòîäè. 
Àáñòðàêòíî-ëîã³÷íèé, ðåçóëüòàòè àíàë³òè÷íèõ 
äîñë³äæåíü. Ðåçóëüòàòè. ²ííîâàö³éíèé ïðîöåñ 
â ÀÏÊ âèçíà÷àºòüñÿ ÿê ñóêóïí³ñòü ïîñë³äîâíî 
çä³éñíþâàíèõ ä³é ç³ ñòâîðåííÿ íîâîãî àáî âäî-
ñêîíàëåíîãî ïðîäóêòó òà îðãàí³çàö³¿ éîãî âèðîá-
íèöòâà íà îñíîâ³ âèêîðèñòàííÿ ðåçóëüòàò³â íà-
óêîâèõ äîñë³äæåíü ³ ðîçðîáîê. ßê âàæëèâ³ îñî-
áëèâîñò³ öüîãî ïðîöåñó ñë³ä âèä³ëèòè òðèâàë³ñòü 
éîãî â ÷àñ³ òà ïåâí³ åòàïè. Íàéâàæëèâ³øèì ³ 
íàéòðèâàë³øèì åòàïîì ³ííîâàö³éíîãî ïðîöåñó º 
ñòâîðåííÿ ñîðòó. Ï³äåòàï – ïðîâåäåííÿ ôóíäà-
ìåíòàëüíèõ ³ ïðèêëàäíèõ äîñë³äæåíü òà ñòâî-
ðåííÿ ðîçðîáîê; ðîçðîáêà ââàæàºòüñÿ çàê³í÷å-
íîþ, ÿêùî ïîâí³ñòþ âèêîíàíî ïëàí ïðîâåäåííÿ 
äîñë³äæåíü ³ îäåðæàíî êîíêðåòíèé ðåçóëüòàò. 
Çîêðåìà, öå ñòîñóºòüñÿ íîâèõ ñîðò³â ñ³ëüñüêîãîñ-
ïîäàðñüêèõ êóëüòóð, ÿê³ ïåðåäàþòü íà äåðæàâíå 
ñîðòîâèïðîáóâàííÿ.

Íà â³äì³íó â³ä ñòâîðåííÿ ³ííîâàö³é, åòàï ðîç-
ïîâñþäæåííÿ (äèôóç³¿) îõîïëþº ð³çí³ íàïðÿìè 
– ñë³ä ñòâîðèòè óìîâè äëÿ òîãî, ùîá òîâàðîâè-
ðîáíèêè ä³çíàâàëèñÿ ïðî ³ííîâàö³¿ íå ò³ëüêè ç 
âèðîáíè÷îãî äîñâ³äó ïåðåäîâèõ ï³äïðèºìñòâ, à é 
áåçïîñåðåäíüî â³ä íàóêè ùå íà ñòàä³¿ ñòâîðåííÿ 
íîâàö³é. Â³äïîâ³äàëüí³ñòü çà íàëåæíå çä³éñíåí-
íÿ öüîãî âàæëèâîãî çàâäàííÿ ìàº ïîêëàäàòèñÿ 
íà îðãàíè óïðàâë³ííÿ ÀÏÊ, ðåã³îíàëüí³ Öåíòðè 
íàóêîâîãî çàáåçïå÷åííÿ òà ¿õí³ ³íôîðìàö³éíî-
êîíñóëüòàö³éí³ ñëóæáè.
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Íà çàâåðøàëüíîìó åòàï³ ³ííîâàö³éíîãî ïðî-
öåñó â³äáóâàºòüñÿ îñâîºííÿ ³ííîâàö³é ó âèðîá-
íèöòâ³. Óñï³õ òóò çíà÷íîþ ì³ðîþ çàëåæèòü â³ä 
òîâàðîâèðîáíèê³â, ÷³òêîãî îðãàí³çàö³éíî-åêîíî-
ì³÷íîãî ìåõàí³çìó îñâîºííÿ ³ííîâàö³é ó âèðîá-
íèöòâ³, äîãîâ³ðíèõ â³äíîñèí ñàìèõ òîâàðîâèðîá-
íèê³â ÿê ç òâîðöÿìè ³ííîâàö³é, òàê ³ ç ³íôîðìà-
ö³éíî-êîíñóëüòàö³éíîþ ñëóæáîþ ÀÏÊ.

Íà åòàï³ ñòâîðåííÿ ³ííîâàö³¿ îñíîâí³ êðèòåð³¿ ¿¿ 
îö³íþâàííÿ òàê³: ñòóï³íü íîâèçíè ³ â³äïîâ³äí³ñòü 
ñó÷àñíîìó ñâ³òîâîìó ð³âíþ; ðîçðàõóíêîâèé ïðè-
ð³ñò âàëîâî¿ ïðîäóêö³¿ ³ ïîë³ïøåííÿ ¿¿ ÿê³ñíèõ ïî-
êàçíèê³â; ìàêñèìàëüíå ðåñóðñîçáåðåæåííÿ ³ ñêî-
ðî÷åííÿ âèòðàò íà îäèíèöþ ïðîäóêö³¿; çáåðåæåí-
íÿ íîðìàëüíî¿ åêîëîã³÷íî¿ ñèòóàö³¿ òà äîâê³ëëÿ.

Äî îñíîâíèõ êðèòåð³¿â îö³íþâàííÿ ³ííîâàö³é-
íîãî ïðîöåñó íà åòàï³ ðîçïîâñþäæåííÿ ³ííîâàö³é 
â³äíîñèìî ìàêñèìàëüíó îïåðàòèâí³ñòü äîâåäåííÿ 
³íôîðìàö³¿ òîâàðîâèðîáíèêàì ïðî íîâ³ çíàííÿ, 
äîñÿãíåííÿ íàóêè ³ òåõí³êè ç âèêîðèñòàííÿì äëÿ 
öüîãî ð³çíèõ êàíàë³â ¿¿ íàäõîäæåííÿ.

Êðèòåð³ÿìè åôåêòèâíîñò³ îñâîºííÿ ó âèðîá-
íèöòâ³ ³ííîâàö³é (íîâîââåäåíü) º: îíîâëåííÿ âè-
ðîáíèöòâà ç ï³äâèùåííÿì éîãî òåõíîëîã³÷íî¿ é 
åêîíîì³÷íî¿ åôåêòèâíîñò³; çðîñòàííÿ ïðîäóêòèâ-
íîñò³ ïðàö³ òà ñîö³àëüíî¿ åôåêòèâíîñò³; çàõèñò 
ïðèðîäíîãî ñåðåäîâèùà. Âèñíîâêè. Ó ñ³ëüñüêîìó 
ãîñïîäàðñòâ³ ³ííîâàö³éíèé ïðîöåñ âèð³çíÿºòüñÿ 
ð³çíîìàí³òòÿì îðãàí³çàö³éíèõ ôîðì, ùî ìàþòü 
ïðèíöèïîâ³ â³äì³ííîñò³ çà õàðàêòåðîì ô³íàí-
ñóâàííÿ é åêîíîì³÷íîþ îñíîâîþ: â³ä ðîçðîáêè 
òåõí³êî-òåõíîëîã³÷íî¿ ³äå¿ äî ¿¿ íàóêîâîãî îïðà-
öþâàííÿ, ðåàë³çàö³¿ (âïðîâàäæåííÿ) òà íàäàííÿ 
³íôîðìàö³éíèõ ³ êîíñóëüòàö³éíèõ ïîñëóã.

Êëþ÷îâ³ ñëîâà: ³ííîâàö³éíèé ðîçâèòîê; àãðî-
ïðîìèñëîâèé êîìïëåêñ; åêîíîì³÷í³ ïîêàçíèêè; 
êðèòåð³¿ îö³íêè ³ííîâàö³é.
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Ìåòà. Íà îñíîâ³ àíàë³òè÷íèõ äîñë³äæåíü ñòà-
íó òà ïåðñïåêòèâ ðîçâèòêó ãàëóç³ óçàãàëüíè-
òè òà îïèñàòè âàæëèâ³ñòü íàóêîâîãî ï³äõîäó â 
ñ³ëüñüêîìó ãîñïîäàðñòâ³. Ìåòîäè. Àáñòðàêòíî-
ëîã³÷íèé, ðåçóëüòàòè àíàë³òè÷íèõ äîñë³äæåíü. 
Ðåçóëüòàòè. Ââåäåííÿ ³ííîâàö³éíèõ òåõíîëîã³é â 
ñ³ëüñüêå ãîñïîäàðñòâî (àãðîòåõíîëîã³é) ìàº âàæ-
ëèâå çíà÷åííÿ äëÿ åêîíîì³÷íîãî ðîçâèòêó êðà¿íè 
òà åêîëîã³÷íîãî ñòàíó ïëàíåòè â ö³ëîìó. Àäæå â 
óìîâàõ çì³íè êë³ìàòó çàäëÿ çáåðåæåííÿ âðîæàé-
íîñò³ òà ì³í³ì³çàö³¿ íàñë³äê³â ïîñóõè, íåîáõ³äí³ 
åôåêòèâí³ çàñîáè, ÿê³ ñïðèÿòèìóòü åôåêòèâíîìó 
âèðîáíèöòâó ñ³ëüñüêîãîñïîäàðñüêî¿ ïðîäóêö³¿. 
Ãîëîâíå çàâäàííÿ íîâèõ òåõíîëîã³é – çá³ëüøèòè 
ïðîäóêòèâí³ñòü òà ïîë³ïøèòè ÿê³ñòü.

Âïðîâàäæåííÿ îñòàíí³õ ²Ò-âèíàõîä³â ó ñ³ëü-
ñüêå ãîñïîäàðñòâî íàçèâàþòü çåëåíîþ ðåâîëþö³-
ºþ. Íàéáëèæ÷èì ÷àñîì âàðòî î÷³êóâàòè áåçë³÷ 
íîâèíîê ³ ðîçóìíèõ ð³øåíü: ãåíåòèêà ³ çàì³íà 
ÄÍÊ, òî÷íå çåìëåðîáñòâî, êîíòðîëü ïîãîäè, óð-
áàí³çàö³ÿ ³ âåðòèêàëüí³ ôåðìè, äðîíè, òî÷í³ 
äàí³, ïîâíèé çàõèñò äàíèõ, ïîâíå âèêîðèñòàííÿ 
ðåñóðñ³â òîùî.

Ðîçâèòîê ñèíòåòè÷íî¿ á³îëîã³¿ ñïðèÿòèìå ï³ä-
âèùåííþ ñò³éêîñò³ ³ âðîæàéíîñò³ ðîñëèíè, çíè-
çèòü âèòðàòè íà âèðîáíèöòâî. Òåõíîëîã³ÿ «òî÷-
íîãî çåìëåðîáñòâà» äîçâîëèòü ïðèéìàòè åôåê-
òèâí³ ð³øåííÿ ùîäî âíåñåííÿ äîáðèâ ³ çàñîá³â 
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çàõèñòó. Êîíòðîëü ïîãîäè äîïîìîæå çàçäàëåã³äü 
ïëàíóâàòè ïîëüîâ³ ðîáîòè ÷è âðÿòóâàòè óðîæàé. 
Âåëèêà ïåðåâàãà âåðòèêàëüíèõ ôåðì – åêîíîì³ÿ 
ïðîñòîðó. Íà åòàï³ ñòàðòàïó çíàõîäèòüñÿ òåõíî-
ëîã³ÿ çàïèëåííÿ çà äîïîìîãîþ ðîáîò³â äðîí³â. 
Ïàïåðîâ³ êàðòè ïîë³â ç ³ñòîð³ºþ ñ³âîçì³íè ãîòî-
âèé çàì³íèòè øòó÷íèé ³íòåëåêò, ÿêèé îáðîáëÿº 
âåëèêèé ìàñèâ äàíèõ ç äóæå âèñîêîþ òî÷í³ñòþ 
çà äîïîìîãîþ ñïåö³àëüíèõ àëãîðèòì³â.

Ó ìàéáóòíüîìó ïåðåäáà÷àºòüñÿ ìàêñèìàëüíà 
åêîíîì³ÿ âñ³õ ïðèðîäíèõ ðåñóðñ³â. Â Óêðà¿í³ 
ðîçïî÷àëàñÿ òåíäåíö³ÿ ïåðåõîäó íà ðàö³îíàëüí³ 
òåõíîëîã³¿ îðãàí³÷íîãî çåìëåðîáñòâà, ÿê³ áàçó-
þòüñÿ íà íàòóðàëüíèõ çàñîáàõ ï³äòðèìêè ðî-
äþ÷îñò³ çåìë³ áåç âèêîðèñòàííÿ àíòèá³îòèê³â, 
îòðóòîõ³ì³êàò³â òà ì³íåðàëüíèõ äîáðèâ: ã³äðî-
ñ³âáà, ìóëü÷óâàííÿ ïîâåðõí³ ´ðóíòó ð³çíèìè 
ìàòåð³àëàìè, çàñòîñóâàííÿ åêîëîã³÷íî ÷èñòèõ 
ì³êðîäîáðèâ òîùî. Âèñíîâêè. Ñ³ëüñüêå ãîñïî-
äàðñòâî – ãàëóçü, ÿêà ïîòðåáóº ³íâåñòèö³é, îñî-
áëèâî â àãðîòåõíîëîã³¿. Íà ³ííîâàö³éí³é îñíîâ³ 
ìîæíà âèâåñòè çàãàëüíó âðîæàéí³ñòü íà ð³âåíü, 
âèùèé çà òîé, ùî ñïîñòåð³ãàâñÿ íà ïî÷àòêîâîìó 
åòàï³ ìåõàí³çàö³¿. Îäíèìè ³ç áàãàòîîá³öÿþ÷èõ 
íàïðÿìê³â ³íâåñòèö³é â àãðîòåõíîëîã³¿ íà ïåð-
øèõ åòàïàõ º âåëèê³ ìàñèâè äàíèõ òà àíàë³òèêà; 
á³îòåõíîëîã³¿; àïàðàòí³ çàñîáè äëÿ îïòèì³çàö³¿; 
ñåíñîðè ³ ñïîñîáè çâ’ÿçêó.

Êëþ÷îâ³ ñëîâà: ñ³ëüñüêå ãîñïîäàðñòâî; ³ííî-
âàö³¿; àãðîòåõíîëîã³¿; çåëåíà ðåâîëþö³ÿ; îðãàí³÷-
íå çåìëåðîáñòâî.

Ìåòîþ äàíî¿ ðîáîòè º âèâ÷åííÿ âïëèâó ïåðåä-
ïîñ³âíî¿ îáðîáêè íàñ³ííÿ êîìá³íàö³ÿìè ìåòàáî-
ë³÷íî-àêòèâíèõ ñïîëóê íà îêðåì³ ô³ç³îëîãî-á³î-
õ³ì³÷í³ ïîêàçíèêè æèòà îçèìîãî (Secale cereale 
L.) ñîðò³â ‘Ñèíòåòèê’ ³ ‘Çàáàâà’ íà ð³çíèõ åòàïàõ 
ðîçâèòêó. Ìåò  îäè. Â ðîáîò³ áóëè çàñòîñîâàí³ 
ïîëüîâ³, ëàáîðàòîðí³, ìàòåìàòè÷íî-ñòàòèñòè÷í³ 
ìåòîäè. Äîñë³äæåííÿ ïåðåäáà÷àëî çàêëàäà ííÿ 
òàêèõ âàð³àíò³â: 1. êîíòðîëüíà ïðîáà (íåîáðî-
áëåíå íàñ³ííÿ); 2. íàñ³ííÿ îáðîá ëåíå êîìá³íà-

ÓÄÊ 633.14:631.811.98

Âïëèâ êîìá³íàö³é ìåòàáîë³÷íî-àêòèâíèõ ñïîëóê 
íà îêðåì³ ô³ç³îëîãî-á³îõ³ì³÷í³ ïîêàçíèêè æèòà îçèìîãî 
(Secale cereale L.) íà ð³çíèõ åòàïàõ ðîçâèòêó
Î. Á. Êó÷ìåíêî*, À. Î. Êóðèëåíêî, Î. Â. Êóðèëåíêî, Â. Ì. Ãàâ³é

Í³æèíñüêèé äåðæàâíèé óí³âåðñèòåò ³ìåí³ Ìèêîëè Ãîãîëÿ, âóë. Ãðàôñüêà, 2, ì. Í³æèí, ×åðí³ã³âñüêà îáëàñòü, 
16600, Óêðà¿íà, *e-mail: kuchmenko1978@gmail.com

ö³ºþ ðå÷îâèí: â³òàì³í Å (10-8 Ì) + ïàðàîêñè-
áåíçîéíà êèñëîòà (ÏÎÁÊ) (0,001%) + ìåò³îí³í 
(0,001%) + MgSO

4
 (0,001%); 3. íàñ³ííÿ îáðîáëåíå 

êîìá³íàö³ºþ ðå÷îâèí: â³òàì³í Å (10-8 Ì) + ÏÎÁÊ 
(0,001%) + ìåò³îí³í (0,001%); 4. íàñ³ííÿ îáðî-
áëåíå êîìá³íàö³ºþ ðå÷îâèí: â³òàì³í Å (10-8 Ì) + 
óá³õ³íîí-10 (10-8 Ì). Ðåçóëüòàòè. Ïîäàíî ðåçóëü-
òàòè âèâ÷åííÿ âïëèâó ïåðåäïîñ³âíî¿ îáðîáêè 
íàñ³ííÿ êîìá³íàö³ÿìè ìåòàáîë³÷íî-àêòèâíèõ 
ñïîëóê íà äîâæèíó òà ìàñó ñòåáëà, äîâæèíó, 
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Ìåòà. Âèâ÷åííÿ ïèòàííÿ ùîäî âïëèâó òðè-
âàëîãî (ç 1965 ð.) çàñòîñóâàííÿ äîáðèâ ó ïîëüî-
â³é ñ³âîçì³í³ íà ÿê³ñòü çåðíà òðèòèêàëå ÿðîãî. 
Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, àíàë³òè÷íèé, 
ñòàòèñòè÷íèé. Äîñë³äæåííÿ ïðîâîäèëè ó ñòàö³-
îíàðíîìó äîñë³ä³ êàôåäðè àãðîõ³ì³¿ ³ ´ðóíòîç-
íàâñòâà Óìàíñüêîãî ÍÓÑ. Ó äîñë³ä³ âèðîùóâà-
ëè ñîðò òðèòèêàëå ÿðîãî ‘Õë³áîäàð õàðê³âñüêèé’ 
çåðíîâîãî òà ‘Ñîëîâåé õàðê³âñüêèé’ – çåðíîôó-
ðàæíîãî íàïðÿìó âèêîðèñòàííÿ, ÿê³ âèñ³âàëè íà 
ôîí³ òðèâàëîãî çàñòîñóâàííÿ äîáðèâ ó ïîëüîâ³é 
ñ³âîçì³í³: 1) áåç äîáðèâ (êîíòðîëü); 2) N

45
P

45
K

45
; 

3) N
90
P

90
K

90
; 4) N

135
P

135
K

135
; 5) ãí³é 9 ò; 6) ãí³é 

13,5 ò; 7) ãí³é 18 ò; 8) ãí³é 4,5 ò + N
22,5

P
33,8

K
18
; 9) 

ãí³é 9 ò + N
45
P

67,5
K

36
; 10) ãí³é 13,5 ò + N

67,5
P

101
K

54
. 

Íàçâà âàð³àíòà äîñë³äó îçíà÷àº ñåðåäíüîð³÷íå 
íàñè÷åííÿ äîáðèâàìè 1 ãà ïëîù³ ñ³âîçì³íè. Äëÿ 
ÿê³ñíî¿ îö³íêè âðîæàþ â çåðí³ òðèòèêàëå ÿðîãî 
ñîðòó ‘Õë³áîäàð õàðê³âñüêèé’ âèçíà÷àëè âì³ñò 
á³ëêà çà ÄÑÒÓ 4117:2007, âì³ñò êëåéêîâèíè òà 
¿¿ ÿê³ñòü – çà ÄÑÒÓ 21415–1:2009. Ó çåðí³ òðèòè-
êàëå ÿðîãî ñîðòó ‘Ñîëîâåé õàðê³âñüêèé’ – âì³ñò 
«ñèðîãî» ïðîòå¿íó çà ê³ëüê³ñòþ çàãàëüíîãî àçî-
òó (êîåô³ö³ºíò ïåðåðàõóíêó 6,25). Ðåçóëüòàòè. 

Olena Kuchmenko
https://orcid.org/0000-0002-3021-8583
Anton Kurylenko
https://orcid.org/0000-0001-7224-1581
Oksana Kurylenko
https://orcid.org/0000-0002-6667-8266
Valentyna Gaviy
https://orcid.org/0000-0002-2804-0456

ìàñó ³ ê³ëüê³ñòü êîðåí³â, ïëîùó ëèñòêîâî¿ ïî-
âåðõí³, ìàñó ñóõî¿ ðå÷îâèíè òà âì³ñò õëîðîô³ëó 
â ðîñëèíàõ îçèìîãî æèòà íà ð³çíèõ ôåíîëîã³÷-
íèõ ôàçàõ (êóù³ííÿ, âèõ³ä ó òðóáêó, êîëîñ³ííÿ 
òà öâ³ò³ííÿ). Âñòàíîâëåíî, ùî ïðè çàñòîñóâàíí³ 
âñ³õ äîñë³äæóâàíèõ êîìá³íàö³é ìåòàáîë³÷íî-
àêòèâíèõ ñïîëóê ð³çíîþ ì³ðîþ ñïîñòåð³ãàºòüñÿ 
çðîñòàííÿ ìàñè ñòåáëà, êîðåí³â, ê³ëüêîñò³ êî-
ðåí³â, ïëîù³ ëèñòêîâî¿ ïëàñòèíêè, ìàñè ñóõî¿ 
ðå÷îâèíè òà âì³ñòó õëîðîô³ëó â ðîñëèíàõ îçè-

ìîãî æèòà. Âèñíîâêè. Äîñë³äæóâàí³ êîìïëåê-
ñè ìåòàáîë³÷íî-àêòèâíèõ ñïîëóê ñòèìóëþâàëè 
ôîðìóâàííÿ íàäçåìíî¿ òà ï³äçåìíî¿ ÷àñòèíè 
ðîñëèíè. Êîìá³íàö³¿ â³òàì³í Å+ÏÎÁÊ+ìåò³îí³í 
òà â³òàì³í Å+ÏÎÁÊ+ìåò³îí³í+MgSO

4
 ïîêàçàëè 

íàéêðàù³ ðåçóëüòàòè, òîìó ïîäàëüøå âèâ÷åííÿ 
âïëèâó öèõ ñïîëóê íà çåðíîâ³ êóëüòóðè º ïåð-
ñïåêòèâíèì. Ðåçóëüòàòè äàíîãî äîñë³äæåííÿ 
ìîæóòü ìàòè ïðàêòè÷íå çíà÷åííÿ äëÿ ïîäàëü-
øîãî âèâ÷åííÿ âïëèâó äàíèõ ìåòàáîë³÷íî-àê-
òèâíèõ ñïîëóê íà ðîñëèíí³ îðãàí³çìè ç ìåòîþ 
ïîäàëüøîãî çàñòîñóâàííÿ â ðîñëèííèöòâ³. Ðå-
÷îâèíè, ÿê³ ïîêàçàëè ñâîþ åôåêòèâí³ñòü, ìî-
æóòü áóòè âèêîðèñòàí³ ÿê ñêëàäîâ³ êîìïîíåíòè 
ñòèìóëþþ÷èõ ïðåïàðàò³â.

Êëþ÷îâ³ ñëîâà: îçèìå æèòî; ïàðàîêñèáåí-
çîéíà êèñëîòà; ìåò³îí³í; ñóëüôàò ìàãí³þ; â³-
òàì³í Å; óá³õ³íîí-10; õëîðîô³ë; ìîðôîìåòðè÷í³ 
ïîêàçíèêè.

ÓÄÊ 631.84: 633.1

Âïëèâ òðèâàëîãî çàñòîñóâàííÿ äîáðèâ ó ïîëüîâ³é ñ³âîçì³í³
íà ÿê³ñòü çåðíà òðèòèêàëå ÿðîãî
Â. Â. Ëþáè÷
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Óêðà¿íà, е-mail: LyubichV@gmail.com

Vitalii Liubych
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ßê³ñòü çåðíà òðèòèêàëå ÿðîãî çàëåæàëà â³ä ïî-
ãîäíèõ óìîâ, äîç äîáðèâ ³ ñèñòåì óäîáðåííÿ. Ó 
2007 ðîö³ âì³ñò á³ëêà çà ì³íåðàëüíî¿ ñèñòåìè 
óäîáðåííÿ çðîñòàâ ç 15,6 äî 16,3%, çà îðãàí³÷íî¿ 
– ç 15,5 äî 15,8, çà îðãàíî-ì³íåðàëüíî¿ – ç 15,6 äî 
16,2%. Ó 2008 ðîö³ öåé ïîêàçíèê çà ì³íåðàëüíî¿ 
ñèñòåìè â³äïîâ³äíî ñòàíîâèâ 14,8 ³ 16%, çà îðãà-
í³÷íî¿ – 14,5 ³ 15,7, îðãàíî-ì³íåðàëüíî¿ – 14,9 ³ 
16,2%. Âì³ñò êëåéêîâèíè â çåðí³ ó 2007 ðîö³ ç 
íåóäîáðåíèõ ä³ëÿíîê ñòàíîâèâ 24,0% ³ çðîñòàâ 
äî 26,2% çàëåæíî â³ä äîç äîáðèâ ³ ñèñòåìè óäî-
áðåííÿ, à ó 2008 ðîö³ – ç 19,0 äî 30,2%. Ñë³ä 
çàçíà÷èòè, ùî ³íäåêñ äåôîðìàö³¿ êëåéêîâèíè íå 
çàëåæàâ â³ä äîç äîáðèâ ³ ñèñòåìè óäîáðåííÿ òà 
ïîãîäíèõ óìîâ ³ ñòàíîâèâ 70 îä., ùî â³äïîâ³äàº 
ïåðø³é ãðóï³ ÿêîñò³. Ó 2007 ðîö³ âì³ñò ïðîòå¿íó 
â çåðí³ òðèòèêàëå ÿðîãî ç íåóäîáðåíèõ ä³ëÿíîê 
ñòàíîâèâ 16,9% ³ çðîñòàâ äî 18,0% çàëåæíî â³ä 
äîç äîáðèâ ³ ñèñòåì óäîáðåííÿ, à ó 2008 ðîö³ – ç 
15,8 äî 18,1%, â³äïîâ³äíî. Âèñíîâêè. Âì³ñò á³ë-
êà, ïðîòå¿íó òà êëåéêîâèíè ó çåðí³ òðèòèêàëå 
ÿðîãî çàëåæèòü â³ä îñîáëèâîñòåé ïîãîäíèõ óìîâ 
óïðîäîâæ âåãåòàö³éíîãî ïåð³îäó ³ ìîæå áóòè ï³ä-
âèùåíèì îïòèì³çàö³ºþ óìîâ ì³íåðàëüíîãî æèâ-
ëåííÿ ðîñëèí.

Êëþ÷îâ³ ñëîâà: òðèòèêàëå ÿðå; á³ëîê; êëåé-
êîâèíà; òðèâàëå çàñòîñóâàííÿ äîáðèâ.
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Purpose. Evaluation the biological action of 
low molecular heterocyclic compounds derivatives 
of pyrimidine (LMHCDP) on tomato (Lycopersicon 
esculentum Mill.) plant growth and development. 
Materials and methods. The following compounds: 
D1 – 8-(Methylsulfonyl)- 2,6-dihydroimidazo[1,2-
c]-py ri  midin-5(3H)-one; D2 – 9-(Methylsulfonyl)- 
2,3,4,7-tetrahydro-6H-pyrimido[1,6-a]-pyrimidin-
6-one; D3 – 6-(2-Hydroxyethyl)-8-methylsulfonyl-
2,6-di hydro-3H-imidazo[1,2-c]pyrimidine-5-one hy-
drochloride; D4 – 7-(2-Hydroxyethyl)-9-methylsul-

Çàâäÿêè ñó÷àñíîìó ñòàíó ³íôîðìàö³éíèõ òåõ-
íîëîã³é, à ñàìå êîìï’þòåðíîìó çîðó, òóìàííèì 
òà õìàðíèì îá÷èñëåííÿì, çàñîáàì ³íòåëåêòóàëü-
íîãî àíàë³çó äàíèõ àãðàð³¿-ðîñëèííèêè ìîæóòü 
íå ò³ëüêè âèêîðèñòîâóâàòè äëÿ ï³äòðèìêè ïðè-
éíÿòòÿ óïðàâë³íñüêèõ ð³øåíü ó âèðîáíèöòâ³ 
ðîñëèííî¿ ïðîäóêö³¿ öèôðîâ³ òåõíîëîã³¿, à é 
çðîáèòè ñ³ëüñüêå ãîñïîäàðñòâî â ö³ëîìó êåðîâà-
íèì ³ ïðîãíîçîâàíèì. Ïðîòå, íà ñüîãîäí³ çàëè-
øàºòüñÿ íå îõîïëåíèì òàêèé âàæëèâèé àñïåêò, 
ÿê ôîðìóâàííÿ íàáîðó äàíèõ äëÿ «íàâ÷àííÿ» 
ïðîãðàì, ùî âèêîðèñòîâóþòü ìåòîäè òà çàñîáè 
øòó÷íîãî ³íòåëåêòó. Ìåòîþ äîñë³äæåííÿ º ðîç-
ðîáêà åëåìåíò³â ³íôîðìàö³éíî¿ òåõíîëîã³¿ ï³ä-
ãîòîâêè íàâ÷àëüíèõ äàíèõ, ùî ì³ñòÿòü ïðîÿâè 
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fonyl-2,3,4,7-tetrahydropyrimido[1,6-a]pyrimidin-
6-one hydrochloride; D5 – 9-(Methylsulfonyl)-7-pro-
pyl-2,3,4,7-tetrahydro-6H-pyrimido[1,6-a]-pyrimi-
dine–6-one have been tested. Laboratory, compari-
son, generalization and mathematical statistics. 
Results. It was noticed that D1, D3, D4 and D5 in-
creased tomato seed germination up to 19-20%. D5 
significantly (to 44%) increased shoot height. D1, 
D2 and D3 increased the roots length up to 42%, 
43% and 48% respectively. Also, it was found that 
the number of roots increase also after application 
of D1 (up to 41%) and D3 (up to 40%). Conclusion. 
It has been established that compounds D1 and D3 
can be used as potentially effective and environ-
mentally safe growth regulators for both agricul-
tural and biotechnological manipulations.

Keywords: pyrimidines; growth regulators; to-
matoes.

ÓÄÊ 631.559.2:004.942

Îñîáëèâîñò³ ³íôîðìàö³éíèõ òåõíîëîã³é ï³äãîòîâêè äàíèõ äëÿ ñèñòåì 
³íòåëåêòóàëüíîãî àíàë³çó â ñôåð³ ðîñëèííèöòâà
Í. Ñ. Îðëåíêî*, Â. Â. Áðîâê³í
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ìîðôîëîã³÷íèõ îçíàê ñîðò³â ðîñëèí, äëÿ ñèñ-
òåì øòó÷íîãî ³íòåëåêòó â ñôåð³ ðîñëèííèöòâà. 
Ìåòîäè. Ó ïðîöåñ³ äîñë³äæåííÿ çàñòîñîâóâàâñÿ 
ìåòîä òåîðåòè÷íîãî àíàë³çó ³ ñèíòåçó, ñòàòèñ-
òè÷íîãî àíàë³çó, êëàñèô³êàö³¿, ìåòîä ³íäóêö³¿ 
³ äåäóêö³¿, ïîð³âíÿííÿ. Ðåçóëüòàòè. Ïðîàíàë³-
çîâàíî çàñòîñóâàííÿ ³ºðàðõ³÷íîãî êëàñòåðíîãî 
àíàë³çó òà àëãîðèòìó íàéáëèæ÷èõ ñóñ³ä³â äëÿ 
³äåíòèô³êàö³¿ ãðóï íàéïîä³áí³øèõ ñîðò³â ðîñ-
ëèí. Çà ðåçóëüòàòàìè àíàë³çó âèÿâëåíî ïåðåë³ê 
ñîðò³â, ùî áóäóòü îáñòåæåí³ ç âèêîðèñòàííÿì 
êîìï’þòåðíîãî áà÷åííÿ. Ñïðîåêòîâàíî ³íôîëî-
ã³÷íó òà äàòàëîã³÷íó ìîäåë³ áàçè äàíèõ äëÿ çáå-
ðåæåííÿ ³íôîðìàö³¿ ùîäî ïðîÿâó ìîðôîëîã³÷íèõ 
îçíàê é ôåíîëîã³÷íèõ ñòàä³é ðîçâèòêó ðîñëèí, à 
òàêîæ îöèôðîâàíèõ äàíèõ çîáðàæåíü é äàíèõ 
ñïåêòðàëüíîãî àíàë³çó âåãåòàòèâíèõ ³ ãåíåðàòèâ-
íèõ îðãàí³â ðîñëèí. Óñòàíîâëåíî ïåðåë³ê òåõíî-
ëîã³÷íèõ îïåðàö³é äëÿ ï³äãîòîâêè òðåíóâàëüíèõ 
äàíèõ, ùî ôîðìóþòü íàâ÷àëüíó âèá³ðêó äàíèõ 
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Purpose. High temperature is one of the big-
gest abiotic stress challenges for agriculture. The 
aim this study was to investigate the influence 
of high temperatures (+38°C, +41°C, +45°C) and 
these temperature in combination with nitric ox-
ide (NO) donor or scavenger on microtubule or-
ganization in living plant cells using A. thaliana 
(GFP-MAP4) line. Methods. Light microscopy, 
ñonfocal laser scanning microscopy, methods of 
statistical analysis. Results. It has been found 
that 100 µM SNP stimulates formation of root 
hairs and their active growth, whereas 100 µM 
cPTIO treatment leads to cell swelling in transi-
tion and elongation zones of primary roots and 
induction of primordial formation of root hairs. 
Exposure of roots at +38°C did not cause visi-

Ìåòà. Äîñë³äèòè ð³âåíü àíòèì³êðîáíî¿ ä³¿ ñó-
÷àñíèõ ïðåïàðàò³â äëÿ ïåðåäïîñ³âíî¿ îáðîáêè íà-
ñ³ííÿ ñî¿ ç ìåòîþ çìåíøåííÿ ïåñòèöèäíîãî íàâàí-
òàæåííÿ òà âèðîùóâàííÿ åêîëîã³÷íî áåçïå÷íîãî 
íàñ³ííÿ ñî¿. Ìåòîäè. Ëàáîðàòîðíèé, ñïîñòåðåæåí-

ñèñòåìè øòó÷íîãî ³íòåëåêòó. Âèñíîâêè. Çàïðî-
ïîíîâàíà òåõíîëîã³ÿ ³íòåëåêòóàëüíîãî àíàë³çó 
äàíèõ äîçâîëÿº ï³äãîòóâàòè íàâ÷àëüíèé íàá³ð 
äàíèõ, ùî áóäå âèêîðèñòîâóâàòèñü ï³ä ÷àñ ïðî-
ãíîçóâàííÿ âðîæàéíîñò³ ðîñëèí, âèçíà÷åííÿ íà-
áëèæåííÿ ñòàä³¿ äîñòèãàííÿ ðîñëèí, âèçíà÷åí-
íÿ ïî÷àòêîâèõ ñòàä³é õâîðîáè òà ïîøêîäæåííÿ 

øê³äíèêàìè ðîñëèí. Ñôîðìîâàíà áàçà äàíèõ º 
ï³ä´ðóíòÿì äëÿ ñòâîðåííÿ ³íòåðôåéñ³â ïðîãðàì-
íîãî çàáåçïå÷åííÿ äëÿ öèôðîâîãî áà÷åííÿ òà ðî-
áîòè àëãîðèòì³â øòó÷íîãî ³íòåëåêòó.

Êëþ÷îâ³ ñëîâà: ìàøèííå íàâ÷àííÿ; òðåíó-
âàëüí³ äàí³; ñîðòè ðîñëèí; ïðîÿâ ìîðôîëîã³÷íèõ 
îçíàê.
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ble changes in microtubule organization of cells, 
they only changed their orientation. Reorganiza-
tion of microtubules occurred after exposure to 
temperatures +41°Ñ and +45°Ñ: from singly disor-
ganized microtubules to partially and completely 
depolymerization microtubules in some cells. The 
exogenous NO donor (100 µM SNP) favors to mi-
crotubules network reorganization, while both 
high temperatures and NO scavenger (100 µM 
cPTIO) increase its randomization and fragmen-
tation. Conclusions. The obtained results testify 
the existence of a functional relationship between 
changes in the intracellular NO content and the 
organization of microtubules after high tempera-
ture treatment of plant cells. The obtained results 
allow us to conclude that microtubules are im-
portant intermediates in the realization of high 
temperature effects in plant cells, and NO is in-
volved in cell response to heat stress by signaling 
through these cytoskeletal structures.

Keywords: heat stress; plant cytoskeleton; mi-
crotubules; nitric oxide (NO); donor/scavenger NO 
(SNP/cPTIO).

ÓÄÊ 633.34:635.655:631.53.02
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íÿ, ïîð³âíÿííÿ, óçàãàëüíåííÿ òà ìàòåìàòè÷íî¿ 
ñòàòèñòèêè. Ðåçóëüòàòè. Îö³íêà ô³òîïàòîëîã³÷íî¿ 
ñèòóàö³¿ ïî÷èíàºòüñÿ ç àíàë³çó íàñ³ííÿ íà óðà-
æåí³ñòü ïàòîãåííèìè ì³êðîîðãàí³çìàìè. Çà äîïî-
ìîãîþ ö³ëî¿ íèçêè ìåòîä³â âèçíà÷àºòüñÿ íå ò³ëü-
êè ê³ëüê³ñòü çàðàæåíîãî íàñ³ííÿ, àëå é âèäîâèé 
ñêëàä çáóäíèê³â íàñ³ííºâî¿ ³íôåêö³¿, à òàêîæ ñòó-
ï³íü óðàæåííÿ. Íàâåäåíî ðåçóëüòàòè äîñë³äæåíü 
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Ìåòà. Âèâ÷åííÿ ñó÷àñíîãî ñòàíó ³ííîâàö³éíî-
ãî ðîçâèòêó Óêðà¿íñüêîãî ³íñòèòóòó åêñïåðòèçè 
ñîðò³â ðîñëèí (äàë³ – Ó²ÅÑÐ) ïðè ïðîâåäåíí³ 
êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â ðîñëèí, éîãî 
òåíäåíö³¿ òà íåäîë³êè, âèçíà÷åííÿ ôàêòîð³â, ùî 
âïëèâàþòü íà ³ííîâàö³éíå ñòàíîâèùå. Ìåòîäè. 
Ïîð³âíÿííÿ, óçàãàëüíåííÿ, ïðîãðàìíî-ö³ëüîâèé, 
ðåãðåñ³éíîãî àíàë³çó òà åêîíîì³êî-ìàòåìàòè÷-
íîãî ìîäåëþâàííÿ. Ðåçóëüòàòè. Îäíèì ³ç îñíî-
âíèõ åëåìåíò³â ôîðìóâàííÿ ñòðàòåã³¿ ðîçâèòêó 
Ó²ÅÑÐ º ñòâîðåííÿ îðãàí³çàö³éíî-åêîíîì³÷íîãî 
ìåõàí³çìó, îð³ºíòîâàíîãî íà ³ííîâàö³éíèé ðîç-
âèòîê äåðæàâíî¿ ñèñòåìè îõîðîíè ïðàâ íà ñîðòè 
ðîñëèí. Ïðîâåäåíî îö³íþâàííÿ ³ííîâàö³éíîãî 
ïîòåíö³àëó Ó²ÅÑÐ, éîãî ñêëàäîâèõ òà ñó÷àñíî-
ãî ñòàíó îðãàí³çàö³¿ ³ííîâàö³éíîãî ðîçâèòêó ïðè 
ïðîâåäåíí³ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â 
ðîñëèí. Ïðîàíàë³çîâàíî ð³âåíü îñíàùåííÿ ìà-
òåð³àëüíî-òåõí³÷íèìè ðåñóðñàìè ô³ë³é Ó²ÅÑÐ: 
ñ³ëüñüêîãîñïîäàðñüêîþ, êîìï’þòåðíîþ òà îðãòåõ-
í³êîþ, ëàáîðàòîðíèì îáëàäíàííÿì ³ ïðèëàäàìè, 
çàñòîñóâàííÿ ñó÷àñíèõ ïðèñòðî¿â ïðè ïðîâåäåí-

ùîäî âïëèâó ïåðåäïîñ³âíî¿ îáðîáêè íàñ³ííÿ ñî¿ 
ïðåïàðàòàìè àíòèì³êðîáíî¿ ä³¿, ÿê³ âêëþ÷àþòü 
á³îöèäíèé ïîë³ìåð ³ ì³ñòÿòü ïîë³ãåêñàìåòèëåí-
ãóàí³äèí ã³äðîõëîðèä (ÏÃÌÃ ÃÕ) 0,1% òà 0,2% 
âîäíèé ðîç÷èí, íà ïîñ³âí³ ïîêàçíèêè ÿêîñò³, à 
òàêîæ ðîçâèòîê ïàòîãåííî¿ ì³êðîôëîðè ó íàñ³íí³ 
ñî¿. Äîñë³äæåííÿ ïðîâîäèëè âïðîäîâæ 2019–2020 
ðð. ó ëàáîðàòîð³¿ ìîí³òîðèíãó ÿêîñò³, áåçïåêè 
êîðì³â ³ ñèðîâèíè ²íñòèòóòó êîðì³â òà ñ³ëüñüêîãî 
ãîñïîäàðñòâà Ïîä³ëëÿ ÍÀÀÍ. Íàìè áóëî â³äì³÷å-
íî ïîçèòèâíó ä³þ ïåðåäïîñ³âíî¿ îáðîáêè íàñ³ííÿ 
ïðåïàðàòàìè àíòèì³êðîáíî¿ ä³¿, à ñàìå ï³äâèùåí-
íÿ åíåðã³¿ ïðîðîñòàííÿ òà ëàáîðàòîðíî¿ ñõîæîñ-
ò³, çíèæåííÿ çàðàæåíîñò³ ôóçàð³îçîì (Fusarium 
oxysporum) òà ñ³ì’ÿäîëüíèì áàêòåð³îçîì (çáóäíè-
êè ç ðîäèí Pseudomonas, Xanthomonas òà Erwinia) 
îáðîáëåíîãî íàñ³ííÿ ³ ÿê íàñë³äîê ï³äâèùåííÿ 

âðîæàéíîñò³ ñî¿. Çàðàæåí³ñòü ñ³ì’ÿäîëüíèì áàê-
òåð³îçîì çíèçèëàñü ïîð³âíÿíî ³ç êîíòðîëåì â ñå-
ðåäíüîìó íà 10%, à ôóçàð³îçîì – íà 5%. Â³äïî-
â³äíî áóëî â³äì³÷åíî ï³äâèùåííÿ åíåðã³¿ ïðîðîñ-
òàííÿ òà ëàáîðàòîðíî¿ ñõîæîñò³ â ñåðåäíüîìó íà 
6–9%. Âèñíîâêè. Âèêîðèñòàííÿ ïðåïàðàò³â àíòè-
ì³êðîáíî¿ ä³¿, ÿê³ âêëþ÷àþòü á³îöèäíèé ïîë³ìåð 
³ ì³ñòÿòü ïîë³ãåêñàìåòèëåíãóàí³äèí ã³äðîõëîðèä 
(ÏÃÌÃ ÃÕ) äëÿ ïåðåäïîñ³âíî¿ îáðîáêè íàñ³ííÿ 
ñî¿ ìàº ïîçèòèâíèé âïëèâ ÿê íà ï³äâèùåííÿ ïî-
ñ³âíèõ ÿêîñòåé íàñ³ííÿ, òàê ³ íà çìåíøåííÿ ðîç-
âèòêó áàêòåð³àëüíèõ òà ãðèáêîâèõ õâîðîá, ùî 
â ñâîþ ÷åðãó ñïðèÿº ï³äâèùåííþ âðîæàéíîñò³ 
ÿê³ñíîãî çåðíà ñî¿.

Êëþ÷îâ³ ñëîâà: ñîÿ; íàñ³ííÿ; õâîðîáè; ôóçàð³-
îç; ñ³ì’ÿäîëüíèé áàêòåð³îç; ñõîæ³ñòü; ‘Ïîë³äåç’, 
‘Àêâàòîí’.
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í³ íàóêîâî-òåõí³÷íî¿ åêñïåðòèçè ñîðò³â ðîñëèí. 
Ï³ä ÷àñ äîñë³äæåííÿ âèçíà÷åíî îñíîâí³ ïîêàçíè-
êè ³ííîâàö³éíîãî ðîçâèòêó Ó²ÅÑÐ, âèîêðåìëåíî 
ôàêòîðè, ùî âïëèâàþòü íà îòðèìàííÿ ðåçóëüòà-
ò³â ä³ÿëüíîñò³ øëÿõîì âèêîðèñòàííÿ ïîòåíö³àëó 
³ííîâàö³éíîãî ðîçâèòêó. Âèñíîâêè. Íåäîñòàòí³é 
ð³âåíü ô³íàíñóâàííÿ, ìàòåð³àëüíî-òåõí³÷íîãî 
³ êàäðîâîãî çàáåçïå÷åííÿ, îáìåæåí³ñòü ìîæëè-
âîñòåé âèêîðèñòàííÿ ³íøèõ ðåñóðñ³â, ïîòð³áíèõ 
äëÿ ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîð-
ò³â ðîñëèí ï³äâèùóþòü âèìîãè äî îðãàí³çàö³¿ òà 
ôóíêö³îíóâàííÿ Ó²ÅÑÐ, îáóìîâëþþòü ââåäåííÿ 
íîâèõ ï³äõîä³â äî ïðîâåäåííÿ åêñïåðòèçè ñîðò³â 
ðîñëèí, çàñòîñóâàííÿ ñó÷àñíî¿ òåõí³êè ³ òåõíî-
ëîã³é, çàïðîâàäæåííÿ ³ííîâàö³é. Îö³íþâàííÿ 
ñêëàäîâèõ ³ííîâàö³éíîãî ïîòåíö³àëó Ó²ÅÑÐ ïðè 
ïðîâåäåíí³ íàóêîâî-òåõí³÷íî¿ åêñïåðòèçè ñîðò³â 
ðîñëèí äîçâîëèëî âèçíà÷èòè ôàêòîðè, ÿê³ âïëè-
âàþòü íà ³ííîâàö³éíå ñòàíîâèùå, îá´ðóíòîâàíî 
ïð³îðèòåòè ³ íàïðÿìè âïðîâàäæåííÿ ³ííîâàö³é 
äëÿ ïîäàëüøîãî çàáåçïå÷åííÿ ïðîöåñó ïðîâåäåí-
íÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â ðîñëèí çà 
ðàõóíîê ðàö³îíàëüíîãî âèêîðèñòàííÿ ³ííîâàö³é-
íèõ ìîæëèâîñòåé Ó²ÅÑÐ.

Êëþ÷îâ³ ñëîâà: ³ííîâàö³éíèé ðîçâèòîê; âïðî-
âàäæåííÿ ³ííîâàö³é; êâàë³ô³êàö³éíà åêñïåðòè-
çà; ïîòåíö³àë; çàïðîâàäæåííÿ ³ííîâàö³é.
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Ìåòà. Ðîçðîáèòè åëåìåíòè òåõíîëîã³¿ âèðîùó-
âàííÿ ì³ñêàíòóñó ã³ãàíòñüêîãî òà âèçíà÷èòè îñî-
áëèâîñò³ ôîðìóâàííÿ ïðîäóêòèâíîñò³ ðîñëèí çà 
óìîâè ¿õíüîãî âèðîùóâàííÿ íà ìàðã³íàëüíèõ 

Ìåòà. Âñòàíîâèòè îïòèìàëüí³ ñòðîêè ñ³âáè 
òà ãëèáèíó çàãîðòàííÿ íàñ³ííÿ ñîðãî çåðíîâîãî 
ñîðò³â ‘Äí³ïðîâñüêèé 39’ òà ‘Â³íåöü’, îá´ðóíòó-
âàòè ¿õí³é âïëèâ íà ôîòîñèíòåòè÷íó ïðîäóêòèâ-
í³ñòü ïîñ³â³â â óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòå-
ïó Óêðà¿íè. Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, 
ïîð³âíÿëüíèé, àíàë³òè÷íèé, óçàãàëüíþþ÷èé, 
ìàòåìàòè÷íî-ñòàòèñòè÷íèé. Ðåçóëüòàòè. Äîñë³-
äæåíî, ùî íàéêðàù³ ðåçóëüòàòè ôîòîñèíòåòè÷-
íî¿ ïðîäóêòèâíîñò³ ïîñ³â³â ñîðãî çåðíîâîãî îòðè-
ìàíî çà ñ³âáè ó ² äåêàä³ òðàâíÿ (äðóãèé ñòðîê) íà 
ãëèáèíó çàãîðòàííÿ íàñ³ííÿ 4–6 ñì. Â³äïîâ³äíî 
ïëîùà ëèñòêîâî¿ ïîâåðõí³ ó öèõ âàð³àíòàõ ó ïå-
ð³îä «âèêèäàííÿ âîëîò³ – öâ³ò³ííÿ» ñÿãàëà ìàê-
ñèìóìó ³ äîð³âíþâàëà 36,13–38,81 òèñ. ì2/ãà ó 
ñîðòó ‘Äí³ïðîâñüêèé 39’ òà 34,23–36,91 òèñ. ì2/
ãà ó ñîðòó ‘Â³íåöü’. Çà ñ³âáè íàñ³ííÿ ó ²²² äåêàä³ 
êâ³òíÿ (ïåðøèé ñòðîê) çà öèõ çíà÷åíü ãëèáèíè çà-
ãîðòàííÿ ïëîùà ëèñòêîâî¿ ïîâåðõí³ ó ñîðò³â áóëà 
äåùî ìåíøîþ ³ ñòàíîâèëà 29,56–31,20 òèñ. ì2/ãà 
ó ñîðòó ‘Äí³ïðîâñüêèé 39’ òà 27,76–29,40 òèñ. ì2/
ãà ó ñîðòó ‘Â³íåöü’. Çà ñ³âáè íàñ³ííÿ ó ²² äåêà-
ä³ òðàâíÿ (òðåò³é ñòðîê) ïëîùà ëèñòêîâî¿ ïî-
âåðõí³ äîð³âíþâàëà 30,68–32,92 òèñ. ì2/ãà ó 
ñîðòó ‘Äí³ïðîâñüêèé 39’ òà 29,08–31,32 òèñ. ì2/
ãà ó ñîðòó ‘Â³íåöü’. Ôîòîñèíòåòè÷íèé ïîòåíö³-
àë áóâ íàéâèùèì ó ðîñëèí ñîðãî çåðíîâîãî çà 

ÓÄÊ 633.174:631.5

Ôîòîñèíòåòè÷íà ïðîäóêòèâí³ñòü ïîñ³â³â ñîðãî çåðíîâîãî 
(Sorghum bicolor (L.) Moench) çàëåæíî â³ä ñòðîê³â ñ³âáè 
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²² ñòðîêó ñ³âáè íàñ³ííÿ òà ãëèáèíè çàãîðòàííÿ 
4–6 ñì é äîð³âíþâàâ 1,27 òà 1,34 ìëí ì2/ãà ó 
ñîðòó ‘Äí³ïðîâñüêèé 39’ ³ 1,16 òà 1,22 ìëí ì2/ãà 
ó ñîðòó ‘Â³íåöü’. Çà ² ñòðîêó ñ³âáè öåé ïîêàçíèê 
áóâ äåùî íèæ÷èì ³ â³äïîâ³äíî ñòàíîâèâ 1,18 òà 
1,23 ìëí ì2/ãà ó ñîðòó ‘Äí³ïðîâñüêèé 39’ é 0,98 ³ 
1,02 ìëí ì2/ãà ó ñîðòó ‘Â³íåöü’. Çà ²²² ñòðîêó ñ³â-
áè â³í áóâ íàéíèæ÷èì ³ ó ñîðòó ‘Äí³ïðîâñüêèé 
39’ äîð³âíþâàâ 1,09 ³ 1,13 ìëí ì2/ãà, ó ñîðòó ‘Â³-
íåöü’ 0,88 ³ 0,93 ìëí ì2/ãà çà îïòèìàëüíèõ çíà-
÷åíü ãëèáèíè çàãîðòàííÿ íàñ³ííÿ. Çà ãëèáèíè 
çàãîðòàííÿ íàñ³ííÿ 2 òà 8 ñì ôîòîñèíòåòè÷íèé 
ïîòåíö³àë áóâ íèæ÷èì, ùî ïîÿñíþºòüñÿ ð³çíè-
ìè ´ðóíòîâî-êë³ìàòè÷íèìè óìîâàìè ó ïåâíèé 
ïåð³îä ðîçâèòêó ðîñëèí ñîðãî. Íàéá³ëüøå çíà-
÷åííÿ ïîêàçíèêà ÷èñòî¿ ïðîäóêòèâíîñò³ ôîòî-
ñèíòåçó îòðèìàíî çà ñ³âáè íàñ³ííÿ â îïòèìàëüí³ 
ñòðîêè òà çà îïòèìàëüíî¿ ãëèáèíè çàãîðòàííÿ 
íàñ³ííÿ ³ ñòàíîâèòü ó ñîðòó ‘Äí³ïðîâñüêèé 39’, 
â³äïîâ³äíî, 3,84–4,02 ã/ì2 çà äîáó, ó ñîðòó ‘Â³-
íåöü’ 3,79–3,98 ã/ì2 çà äîáó. Âèñíîâêè. Íàéêðà-
ùå ðîçâèâàëèñü òà ôîðìóâàëè ôîòîñèíòåòè÷íó 
ïðîäóêòèâí³ñòü ðîñëèíè ñîðãî çåðíîâîãî çà ñ³â-
áè íàñ³ííÿ ó ïåðø³é äåêàä³ òðàâíÿ íà ãëèáèíó 
çàãîðòàííÿ 4–6 ñì, ÿê³ ìè é ðåêîìåíäóºìî äëÿ 
âèðîùóâàííÿ äàíî¿ êóëüòóðè â Ïðàâîáåðåæíîìó 
Ë³ñîñòåïó Óêðà¿íè.

Êëþ÷îâ³ ñëîâà: ñîðãî çåðíîâå; ñîðòè; ñòðîêè 
ñ³âáè; ãëèáèíà çàãîðòàííÿ; ôîòîñèíòåòè÷íà 
ïðîäóêòèâí³ñòü.
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çåìëÿõ. Ìåòîäè. Ïîëüîâ³, ëàáîðàòîðí³. Äîñë³ä-
æåííÿ ïðîâîäèëè ó 2019–2020 ðð. íà Á³ëîöåðê³â-
ñüê³é äîñë³äíî-ñåëåêö³éí³é ñòàíö³¿ ²íñòèòóòó 
á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿê³â 
ÍÀÀÍ. Ñõåìà äîñë³äó ïåðåäáà÷àëà ³íîêóëÿö³þ 
ðîñëèí ì³ñêàíòóñó Àçîôîñôîðèíîì (ïðåïàðàò íà 
îñíîâ³ ð³ñòñòèìóëþâàëüíèõ àçîòô³êñóâàëüíèõ 
òà ôîñôàòìîá³ë³çóâàëüíèõ ´ðóíòîâèõ áàêòåð³é), 
çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à òà ïîçàêîðåíåâå 
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Ìåòà. Ðîçðîáèòè åëåìåíòè òåõíîëîã³¿ âèðî-
ùóâàííÿ ïðîñà ïðóòîïîä³áíîãî òà âèçíà÷èòè 
îñîáëèâîñò³ ôîðìóâàííÿ ïðîäóêòèâíîñò³ ðîñ-
ëèí çà óìîâè ¿õíüîãî âèðîùóâàííÿ íà ìàðã³-
íàëüíèõ çåìëÿõ. Ìåòîäè. Ïîëüîâ³, ëàáîðàòîð-
í³. Äîñë³äæåííÿ ïðîâîäèëè ó 2019–2020 ðð. íà 
Óëàäîâî-Ëþëèíåöüê³é äîñë³äíî-ñåëåêö³éí³é 
ñòàíö³¿ ²íñòèòóòó á³îåíåðãåòè÷íèõ êóëüòóð ³ 
öóêðîâèõ áóðÿê³â ÍÀÀÍ. Äîñë³äæåííÿ ïðîâî-
äèëè íà êèñëèõ ´ðóíòàõ ³ ñõåìà äîñë³äó ïåðåä-
áà÷àëà âàïíóâàííÿ ´ðóíò³â íà 25% â³ä ïîòðå-
áè, çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à (MaxiMarin 
ãðàíóëüîâàíèé) òà ïîçàêîðåíåâå ï³äæèâëåííÿ 
ñòèìóëÿòîðîì ðîñòó (Ãóìàò êàë³þ (Ãóì³ô³ëä) 
50 ã/ãà òà Àíòèñòðåñàíò Àì³íîÑòàð, 1,0 ë/ãà). 
Ðåçóëüòàòè. Çàñòîñóâàííÿ àäñîðáåíòó ïîçèòèâ-

ï³äæèâëåííÿ ñòèìóëÿòîðîì ðîñòó (Ãóìàò êàë³þ 
(Ãóì³ô³ëä) 50 ã/ãà òà Àíòèñòðåñàíò Àì³íîÑòàð, 
1,0 ë/ãà). Ðåçóëüòàòè. Çàñòîñóâàííÿ àäñîðáåíòó 
ïîçèòèâíî âïëèíóëî íà ïðîðîñòàííÿ ðèçîì ì³ñ-
êàíòóñó. Â ïîäàëüøîìó, íà âàð³àíòàõ âíåñåííÿ 
Àçîôîñôîðèíó ðîñëèíè ì³ñêàíòóñó çà á³îìåòðè÷-
íèìè ïàðàìåòðàìè áóëè êðàù³, òàê ÿê ì³êðî-
îðãàí³çìè, ùî âõîäÿòü äî ñêëàäó ïðåïàðàòó çà-
áåçïå÷óþòü åôåêòèâíó ô³êñàö³þ àçîòó àòìîñôå-
ðè òà ì³íåðàë³çàö³þ îðãàí³÷íèõ ôîñôîðâì³ñíèõ 
ñïîëóê. Îêð³ì ïðÿìîãî âïëèâó íà ïîêðàùåííÿ 
ì³íåðàëüíîãî æèâëåííÿ ðîñëèí ïðåïàðàò ñòèìó-
ëþâàâ ¿õí³é ð³ñò ³ ðîçâèòîê çà ðàõóíîê çàáåçïå-

÷åííÿ á³îëîã³÷íî àêòèâíèìè ðå÷îâèíàìè (â³òàì³-
íàìè, ô³òîãîðìîíàìè, àì³íîêèñëîòàìè, àíòèá³î-
òè÷íèìè ðå÷îâèíàìè òà ³í.) ï³äâèùèâ ñò³éê³ñòü 
ðîñëèí äî ñòðåñ³â. Âèñíîâêè. Ìàêñèìàëüí³ ïà-
ðàìåòðè âðîæàéíîñò³ ì³ñêàíòóñó ôîðìóâàëèñü 
çà âèêîðèñòàííÿ ³íîêóëÿö³¿ òà çàñòîñóâàííÿ 
âîëîãîóòðèìóâà÷à – 28,7–34,0 ã/ðîñëèíó. Çàñòî-
ñóâàííÿ ïîçàêîðåíåâîãî ï³äæèâëåííÿ äîçâîëèëî 
îòðèìàòè â³äì³ííîñò³ ïðîäóêòèâíîñò³ ðîñëèí íà 
ð³âí³ òåíäåíö³éíèõ çì³í, í³æ çàêîíîì³ðíîñòåé.

Êëþ÷îâ³ ñëîâà: ì³ñêàíòóñ ã³ãàíòñüêèé; ìàð-
ã³íàëüí³ ´ðóíòè; îáðîá³òîê ´ðóíòó; âîëîãîóòðè-
ìóâà÷; ïîçàêîðåíåâå ï³äæèâëåííÿ.
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Äîñë³äæåííÿ åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ 
ïðîñà ïðóòîïîä³áíîãî çà âèðîùóâàííÿ íà ìàðã³íàëüíèõ çåìëÿõ 
â Ë³ñîñòåïó Óêðà¿íè
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íî ïîçíà÷èëîñü íà ôîðìóâàíí³ ê³ëüêîñò³ ñõîä³â, 
à ðîçêèñëåííÿ ´ðóíòó ³ñòîòíî íå âïëèâàëî íà 
ôîðìóâàííÿ ñõîä³â ïðîñà ïðóòîïîä³áíîãî. Ìàê-
ñèìàëüí³ ïîêàçíèêè âèñîòè ðîñëèí áóëè îòðè-
ìàí³ íà âàð³àíò³ âíåñåííÿ ïî âåãåòàö³¿ Ãóìàòó 
êàë³þ (Ãóì³ô³ëä) 50 ã/ãà òà Ãóìàòó êàë³þ (Ãó-
ì³ô³ëä) 50 ã/ãà + Àíòèñòðåñàíò Àì³íîÑòàð, 1,0 
ë/ãà. Ìàêñèìàëüíà ê³ëüê³ñòü ïàãîí³â áóëà çà 
çàñòîñóâàííÿ àäñîðáåíòó MaxiMarin ãðàíóëüî-
âàíèé òà ïîçàêîðåíåâîãî ï³äæèâëåííÿ Ãóìàòîì 
êàë³þ (Ãóì³ô³ëä) 50 ã/ãà + Àíòèñòðåñàíò Àì³-
íîÑòàð, 1,0 ë/ãà. Âèñíîâêè. Âñòàíîâëåíî, ùî çà 
çàñòîñóâàííÿ àäñîðáåíòó MaxiMarin ãðàíóëüî-
âàíèé òà ïîçàêîðåíåâîãî ï³äæèâëåííÿ Ãóìà-
òîì êàë³þ (Ãóì³ô³ëä) 50 ã/ãà + Àíòèñòðåñàíò 
Àì³íîÑòàð, 1,0 ë/ãà îòðèìàíî ìàêñèìàëüí³ ïî-
êàçíèêè ð³âíÿ ïðîäóêòèâíîñò³ á³îìàñè ðîñëèí 
– 3,21–3,36 ò/ãà.

Êëþ÷îâ³ ñëîâà: ïðîñî ïðóòîïîä³áíå; ìàðã³-
íàëüí³ ´ðóíòè; ðîçêèñëåííÿ ´ðóíòó; âîëîãîó-
òðèìóâà÷; ïîçàêîðåíåâå ï³äæèâëåííÿ.
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Ìåòà. Âèâ÷èòè îñîáëèâîñò³ ôîðìóâàííÿ ïëî-
ù³ ëèñòÿ òà ñòðóêòóðè âðîæàþ ñî÷åâèö³ çàëåæ-
íî â³ä âïëèâó åëåìåíò³â òåõíîëîã³¿. Ìåòîäè. Ïî-
ëüîâ³, ëàáîðàòîðí³. Äîñë³äæåííÿ ïðîâîäèëè ó 
2018–20 19 ðð. íà Óëàäîâî-Ëþëèíåöüê³é äîñë³äíî-
ñåëåêö³éí³é ñòàíö³¿ ²íñòèòóòó á³îåíåðãåòè÷íèõ 
êóëüòóð ³ öóêðîâèõ áóðÿê³â ÍÀÀÍ. Ñõåìà äîñë³-
äó ïåðåäáà÷àëà ³íîêóëÿö³þ íàñ³ííÿ àçîòô³êñóþ-
÷èìè ì³êðîîðãàí³çìàìè (Ðèçîãóì³í), âíåñåííÿ â 
çîíó ðÿäêà ôîñôàòìîá³ë³çóþ÷èõ ì³êðîîðãàí³çì³â 
(Ïîë³ì³êñîáàêòåðèí òà Á³îôîñôîðèí) òà ïîçàêî-
ðåíåâå ï³äæèâëåííÿ ñòèìóëÿòîðîì ðîñòó (Àëüãà 

Oleh Prysiazhniuk
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Ìåòà. Âèâ÷èòè åëåìåíòè òåõíîëîã³¿ âèðîùó-
âàííÿ ì³ñêàíòóñó (Miscanthus giganteus), îñî-
áëèâîñò³ ðîñòó ³ ðîçâèòêó òà ôîðìóâàííÿ á³î-
ìàñè. Ìåòîäè. Äîñë³äæåííÿ ðîçïî÷àòî â 2019 
ðîö³ íà Á³ëîöåðê³âñüê³é äîñë³äíî-ñåëåêö³éí³é 
ñòàíö³¿. Â³äïîâ³äíî ïðîâîäèòüñÿ âèçíà÷åííÿ 
êîìïëåêñíî¿ ä³¿ íàñòóïíèõ ôàêòîð³â. Ôàêòîð 
À – âåñíÿíå ï³äæèâëåííÿ: àì³à÷íà ñåë³òðà (N 
24 êã/ãà) + ñóëüôàò àìîí³þ (S 6 êã/ãà) òà ëèøå 
àì³à÷íà ñåë³òðà (N 24 êã/ãà). Ôàêòîð Á: äâî-
ðàçîâå ïîçàêîðåíåâå çàñòîñóâàííÿ ðåãóëÿòîð³â 
ðîñòó ó ôàçó 3–5 ëèñòê³â òà ÷åðåç 14 ä³á: Âåð-
ì³ñîë, 8 ë/ãà; Ãóì³ô³ëä ÂÐ-18, 0,4 ë/ãà. Ôàê-
òîð Â – ï³äæèâëåííÿ êîìïëåêñíèì äîáðèâîì 
ç àì³íîêèñëîòàìè Êâàíòóì Àì³íîìàêñ ó äîç³ 
0,5 ë/ãà ó ôàçó 3–5ëèñòê³â ç ïîâòîðîì ÷åðåç 
14 ä³á. Ðåçóëüòàòè. Ðîñëèíè ì³ñêàíòóñó ã³ãàíò-
ñüêîãî ïåðøîãî ðîêó æèòòÿ äîñèòü ÷óòëèâ³ äî 
âïëèâó òàêèõ ñòðåñîâèõ ôàêòîð³â ÿê çàìîðîç-

êè, â³äñóòí³ñòü âîëîãè òîùî. Çàñòîñóâàííÿ ì³-
êðîäîáðèâ ç àì³íîêèñëîòàìè äîçâîëÿº ï³äâè-
ùèòè ñò³éê³ñòü ðîñëèí äî âèñîêèõ òåìïåðàòóð 
òà ïîñóõè, ïîäîëàòè ñîëüîâèé ñòðåñ, çá³ëüøèòè 
³íòåíñèâí³ñòü ôîòîñèíòåçó, ïîêðàùèòè àçîò-
íèé îáì³í, àêòèâ³çóº ð³ñò òà ðîçâèòîê. Âîäíî-
÷àñ àçîò º îäíèì ç íàéâàæëèâ³øèõ ïîæèâíèõ 
åëåìåíò³â ïðè âèðîùóâàíí³ áóäü-ÿêî¿ êóëüòó-
ðè. ²ñíóº ò³ñíèé âçàºìîçâ’ÿçîê ì³æ àçîòîì òà 
ñ³ðêîþ, ÿê³ ðàçîì íåîáõ³äí³ äëÿ ïîáóäîâè á³ë-
ê³â ó ðîñëèíàõ. Îêð³ì òîãî, ñ³ðêà áåðå ó÷àñòü 
â óòâîðåíí³ õëîðîô³ëó, ùî ñïðèÿº êðàùîìó 
óòâîðåííþ ë³ãí³íó â ñòåáëàõ. Ñ³ðêà çàáåçïå÷óº 
êðàùå âèêîðèñòàííÿ ³íøèõ ïîæèâíèõ ðå÷îâèí 
ç ´ðóíòó òà ï³äâèùóº ñò³éê³ñòü ðîñëèí äî íå-
ñïðèÿòëèâèõ ôàêòîð³â íàâêîëèøíüîãî ñåðåäî-
âèùà. Âèñíîâêè. Âèâ÷åííÿ âïëèâó â êîìïëåêñ³ 
ôàêòîð³â äîñë³äó íà ð³ñò òà ðîçâèòîê ðîñëèí 
äîçâîëÿº óäîñêîíàëèòè òåõíîëîã³¿ âèðîùóâàí-
íÿ ì³ñêàíòóñó ã³ãàíòñüêîãî òà çí³âåëþâàòè 
âïëèâ íåñïðèÿòëèâèõ óìîâ âèðîùóâàííÿ.

Êëþ÷îâ³ ñëîâà: ð³ñò ³ ðîçâèòîê ì³ñêàíòóñó; 
ïîçàêîðåíåâå ï³äæèâëåííÿ; ðåãóëÿòîðè ðîñòó; 
ì³êðîäîáðèâî.
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Äîñë³äæåííÿ åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ ì³ñêàíòóñó 
(Miscanthus giganteus) äëÿ óìîâ Ë³ñîñòåïó Óêðà¿íè
Î. ². Ïðèñÿæíþê*, Ñ. Â. Ïåíüêîâà

²íñòèòóò á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿê³â ÍÀÀÍ Óêðà¿íè, âóë. Êë³í³÷íà, 25, ì. Êè¿â, 03110, 
Óêðà¿íà, *e-mail: ollpris@gmail.com, svitlana1986r@ukr.net

600). Ðåçóëüòàòè. ²íîêóëÿö³ÿ íàñ³ííÿ àçîòô³êñó-
þ÷èìè òà âíåñåííÿ â çîíó ðÿäêà ôîñôàòìîá³ë³çó-
þ÷èõ ì³êðîîðãàí³çì³â ³ çàñòîñóâàííÿ ðåãóëÿòîðà 
ðîñòó ïîçèòèâíî âïëèâàëè íà ð³ñò òà ðîçâèòîê 
ðîñëèí ñî÷åâèö³. Íàéá³ëüøà ê³ëüê³ñòü ñòåáåë 
áóëà ó âàð³àíò³ çà ïîºäíàííÿ Ðèçîãóì³í + Ïîë³-
ì³êñîáàêòåðèí òà Ðèçîãóì³í – Á³îôîñôîðèí – 4,8 
òà 4,8, â³äïîâ³äíî. Íà âàð³àíò³ ³íîêóëÿö³¿ Ðèçîãó-
ì³íîì, âíåñåííÿ Á³îôîñôîðèíó òà îáðîáêè Àëüãà 
600 ðîñëèíè ñî÷åâèö³ ñôîðìóâàëè ïëîùó ëèñòÿ 
40,3 òèñ. ì2/ãà. Çà çàñòîñóâàííÿ íà ôîí³ ³íîêó-
ëÿö³¿ íàñ³ííÿ Ðèçîãóì³íîì ôîñôàòìîá³ë³çóþ÷îãî 
ïðåïàðàòó Ïîë³ì³êñîáàêòåðèí òà Àëüãà 600 áóëà 
ñôîðìîâàíà ïëîùà ëèñòÿ íà ð³âí³ 39,9 òèñ. ì2/ãà. 
Ïðè îáðîáö³ íàñ³ííÿ àçîòô³êñóþ÷èìè ì³êðîîð-
ãàí³çìàìè (Ðèçîãóì³í) òà ôîñôàòìîá³ë³çóþ÷èìè 
áàêòåð³ÿìè (Ïîë³ì³êñîáàêòåðèí òà Á³îôîñôîðèí) 
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âðîæàéí³ñòü ñî÷åâèö³ ñóòòºâî çðîñòàëà. Âèñíîâêè. 
Âðîæàéí³ñòü ñî÷åâèö³ çàëåæèòü â³ä ³íîêóëÿö³¿ 
íàñ³ííÿ òà ðåãóëÿòîðà ðîñòó. Íàéá³ëüøà âðîæàé-
í³ñòü ñïîñòåð³ãàëàñü ó âàð³àíòàõ çàñòîñóâàííÿ 
ôîñôàòìîá³ë³çóþ÷èõ ì³êðîîðãàí³çì³â – Ïîë³ì³ê-

ñîáàêòåðèí + ðåãóëÿòîð ðîñòó Àëüãà 600 – 1,90 ò/
ãà òà ³íîêóëÿö³¿ àçîòô³êñóþ÷èìè ì³êðîîðãàí³çìà-
ìè + Á³îôîñôîðèí + Àëüãà 600 – 1,74 ò/ãà.

Êëþ÷îâ³ ñëîâà: ñî÷åâèöÿ; ñòðóêòóðà âðîæàþ; 
³íîêóëÿö³ÿ íàñ³ííÿ; ñòèìóëÿòîð ðîñòó.

ÓÄÊ 633.9:631.54

Âèâ÷åííÿ àñïåêò³â åêîëîã³çàö³¿ òåõíîëîã³¿ âèðîùóâàííÿ áóðÿê³â 
öóêðîâèõ â óìîâàõ Ï³âí³÷íîãî Ñòåïó Óêðà¿íè
Î. ². Ïðèñÿæíþê*, Ñ. Ñ. Øóëüãà

²íñòèòóò á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿê³â ÍÀÀÍ Óêðà¿íè, âóë. Êë³í³÷íà, 25, ì. Êè¿â, 03110, 
Óêðà¿íà, *e-mail: ollpris@gmail.com

Ìåòà. Óäîñêîíàëèòè òåõíîëîã³¿ âèðîùóâàííÿ 
áóðÿê³â öóêðîâèõ øëÿõîì âèâ÷åííÿ îñîáëèâîñ-
òåé ôîðìóâàííÿ ¿õíüî¿ ïðîäóêòèâíîñò³ çà óìîâ 
çàñòîñóâàííÿ ð³çíèõ ñèñòåì îñíîâíîãî óäîáðåí-
íÿ, âîëîãîóòðèìóâà÷à òà ï³äæèâëåííÿ ãóìàòà-
ìè. Ìåòîäè. Ïîëüîâ³, ëàáîðàòîðí³. Äîñë³äæåííÿ 
ïðîâîäèëè ó 2020 ð. íà äîñë³äíîìó ïîë³ ãîñïî-
äàðñòâà ÒÎÂ «²ìåí³ ×êàëîâà», ì. Íîâîìèðãîðîä, 
Íîâîìèðãîðîäñüêèé ðàéîí, Ê³ðîâîãðàäñüêî¿ îá-
ëàñò³. Ñõåìà äîñë³äó ïåðåäáà÷àëà âíåñåííÿ ã³äðî-
ãåëþ AQUASORB â çîíó ðÿäêà äî ñ³âáè, çàñòî-
ñóâàííÿ ð³çíèõ âàð³àíò³â óäîáðåííÿ: ãí³é 20 ò/
ãà, ì³íåðàëüíà ñèñòåìà óäîáðåííÿ (N

170
P

180
K

350
), 

ëåîíàðäèò – îðãàí³÷íå âèêîïíå äîáðèâî 400 êã/
ãà, Ïàðîñòîê (ìàðêà 20) 400 êã/ãà òà ïîçàêîðå-
íåâå ï³äæèâëåííÿ ñòèìóëÿòîðîì ðîñòó Ãóì³ô³ëä. 
Ðåçóëüòàòè. Çàñòîñóâàííÿ ã³äðîãåëþ AQUASORB 

Oleh Prysiazhniuk
http://orcid.org/0000-0002-4639-424X
Serhii Shulha
https://orcid.org/0000-0003-4014-7560

â çîíó ðÿäêà äî ñ³âáè ïîçèòèâíî ïîçíà÷èëîñü íà 
ôîðìóâàíí³ ñõîä³â áóðÿê³â öóêðîâèõ òà çàãàëü-
íîìó ñòàí³ ðîñëèí íà ïî÷àòêîâèõ åòàïàõ ðîñòó 
òà ðîçâèòêó. Òàê, âîëîãîóòðèìóþ÷³ ïîë³ìåðè äî-
çâîëÿþòü åêîíîìíî âèòðà÷àòè âîëîãó, îñîáëèâî çà 
ðàõóíîê ïîãëèíàííÿ íèìè êîíäåíñàö³éíî¿ âîëîãè 
â ïîâåðõíåâèõ øàðàõ ´ðóíòó. Âèêîðèñòàííÿ ñó-
÷àñíèõ âèä³â îðãàí³÷íîãî óäîáðåííÿ ëåîíàðäèò³â 
òà äîáðèâà Ïàðîñòîê (ìàðêà 20) ìàº íà ìåò³ çà-
áåçïå÷èòè â óìîâàõ Ï³âí³÷íîãî Ñòåïó Óêðà¿íè 
äîñòóïí³ñòü ðîñëèíàì åëåìåíò³â æèâëåííÿ âïðî-
äîâæ óñüîãî âåãåòàö³éíîãî ïåð³îäó. Àäæå êëàñè÷-
í³ îðãàí³÷í³ äîáðèâà óæå íå äîñòóïí³ äî çàñòîñó-
âàííÿ, à â ïîñóøëèâ³ ðîêè ì³íåðàëüíå óäîáðåííÿ 
íå åôåêòèâíå òà ìàéæå íå çàñâîþºòüñÿ ðîñëèíàìè. 
Âèñíîâêè. Çàñòîñóâàííÿ ã³äðîãåëþ AQUASORB â 
çîíó ðÿäêà äî ñ³âáè òà çàñòîñóâàííÿ îðãàí³÷íèõ 
ñèñòåì óäîáðåííÿ ñïðèÿëî á³ëüø êðàùîìó ðîñòî-
â³ òà ðîçâèòêó ðîñëèí áóðÿê³â öóêðîâèõ.

Êëþ÷îâ³ ñëîâà: áóðÿêè öóêðîâ³; ã³äðîãåëü 
AQUASORB; ñèñòåìà óäîáðåííÿ; ïîçàêîðåíåâå 
ï³äæèâëåííÿ.

ÓÄÊ 577.19:57.084.5:582.683.2.11

Âì³ñò ôåíîëüíèõ ñïîëóê ó ðîñëèíàõ âèäó Crambe koktebelica, 
êóëüòèâîâàíèõ â óìîâàõ àñåïòè÷íî¿ êóëüòóðè òà â³äêðèòîãî ´ðóíòó
Í. Î. Ïóøêàðüîâà*, À. ². ªìåöü

ÄÓ «²íñòèòóò õàð÷îâî¿ á³îòåõíîëîã³¿ òà ãåíîì³êè ÍÀÍ Óêðà¿íè», âóë. Îñèïîâñüêîãî, 2à, ì. Êè¿â, 04123, 
Óêðà¿íà, *e-mail: nadu4ka@gmail.com

Ìåòà. Âñòàíîâèòè âì³ñò ôåíîëüíèõ ñïîëóê 
â àñåïòè÷íèõ òà íåàñåïòè÷íèõ ðîñëèíàõ âèäó 
Crambe koktebelica (Junge) N.Bush, ùî íàëåæèòü 
äî ðîäèíè Brassicaceae, òà äîñë³äèòè ìîæëèâèé 
âïëèâ óìîâ êóëüòèâóâàííÿ in vitro íà ñèíòåç 
á³îëîã³÷íî àêòèâíèõ ñïîëóê (ã³äðîêñèêîðè÷íèõ 

êèñëîò, ôëàâîíî¿ä³â òà ôåíîëüíèõ ñïîëóê). Ìå-
òîäè. Ðîñëèííèé ìàòåð³àë äëÿ âèçíà÷åííÿ âì³ñ-
òó á³îëîã³÷íî àêòèâíèõ ñïîëóê îòðèìóâàëè â 
àñåïòè÷íèõ óìîâàõ çà äîïîìîãîþ ìåòîä³â êóëü-
òóð in vitro (ïîïåðåäíüî áóëî ïðîâåäåíî ³í³ö³àë³-
çàö³þ àñåïòè÷íî¿ êóëüòóðè ðîñëèí C. koktebelica 
òà ïîäàëüøå êóëüòèâóâàííÿ íà àãàðèçîâàíîìó 
æèâèëüíîìó ñåðåäîâèù³ Ìóðàñ³ãå-Ñêóãà áåç äî-
äàâàííÿ ðåãóëÿòîð³â ðîñòó) òà â óìîâàõ â³äêðè-
òîãî ´ðóíòó. Âì³ñò ôåíîëüíèõ ñïîëóê âèçíà÷àëè 
ìåòîäîì ñïåêòðîôîòîìåòð³¿ ó âèäèì³é îáëàñò³ 

Nadia Pushkarova
https://orcid.org/0000-0002-3266-1351
Alla Yemets
https://orcid.org/0000-0001-6887-0705
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Ìåòà. Äîñë³äèòè ñò³éê³ñòü ñîðòîçðàçê³â êàð-
òîïë³ äî ô³òîïàòîãåííèõ ì³êðîì³öåò³â Fusarium 
oxysporum Schlecht òà Fusarium sambusinum 
Fuckel, ÿê åëåìåíòó àäàïòèâíîãî ïîòåíö³àëó ðîñ-
ëèí, âèðîùåíèõ íà äîñë³äíèõ ä³ëÿíêàõ ïóíêò³â 
äîñë³äæåíü Óêðà¿íñüêîãî ³íñòèòóòó åêñïåðòèçè 
ñîðò³â ðîñëèí, ðîçòàøîâàíèõ ó çîíàõ Ïîë³ññÿ 
òà Ë³ñîñòåïó. Ìåòîäè. Ëàáîðàòîðí³, ô³òîïàòîëî-
ã³÷í³, ñòàòèñòè÷í³. Ðåçóëüòàòè. Åêîëîã³÷íà ñòà-
á³ëüí³ñòü ñîðò³â áàçóºòüñÿ íà ¿õí³é ñò³éêîñò³ äî 
ë³ì³òóþ÷èõ ôàêòîð³â ñåðåäîâèùà, çîêðåìà é äî 
óðàæåííÿ çáóäíèêàìè õâîðîá, â ðåçóëüòàò³ ÷îãî 
âîíè çäàòí³ ôîðìóâàòè âèñîê³ ³ ñòàá³ëüí³ âðîæà¿. 
Ï³äâèùåííÿ âðîæàéíîñò³ êóëüòóðè ë³ì³òóºòüñÿ 
ðîçâèòêîì êîìïëåêñó õâîðîá çà âèðîùóâàííÿ ³ 
çáåð³ãàííÿ êàðòîïë³, ùî çóìîâëþº âèíèêíåííÿ 

ñïåêòðó â ïåðåðàõóíêó íà ï³ðîãàëîë (äëÿ âèçíà-
÷åííÿ ïîë³ôåíîë³â), ðóòèí (äëÿ âèçíà÷åííÿ ôëà-
âîíî¿ä³â), õëîðîãåíîâó êèñëîòó (äëÿ âèçíà÷åííÿ 
ã³äðîêñèêîðè÷íèõ êèñëîò) òà íà ïîâ³òðÿíî ñóõó 
ðå÷îâèíó. Ðåçóëüòàòè. Âì³ñò ôåíîëüíèõ ñïîëóê 
ó ðîñëèííîìó ìàòåð³àë³ â ðåçóëüòàò³ êóëüòèâó-
âàííÿ â àñåïòè÷íèõ óìîâàõ çíà÷íî ï³äâèùóâàâ-
ñÿ ïîð³âíÿíî ç ðîñëèíàìè, ùî çðîñòàëè â óìîâàõ 
â³äêðèòîãî ´ðóíòó. Òàê, âì³ñò ã³äðîêñèêîðè÷íèõ 
êèñëîò â àñåïòè÷íèõ ðîñëèíàõ çð³ñ ó 23 ðàçè, ôëà-
âîíî¿ä³â – ó 7 ðàç³â, à ïîë³ôåíîë³â – â 11 ðàç³â ïî-

ð³âíÿíî ç íåàñåïòè÷íèìè ðîñëèíàìè. Âèñíîâêè. 
Àñåïòè÷í³ óìîâè âèêëèêàþòü çíà÷íå ï³äâèùåí-
íÿ ð³âíÿ ñèíòåçó äåÿêèõ ôåíîëüíèõ ñïîëóê â çå-
ëåí³é ìàñ³ ðîñëèí âèäó Ñ. koktebelicà, ùî ìîæå 
áóòè ïîâ’ÿçàíî ç àêòèâíèì ðîñòîì ðîñëèí, ùî 
ï³äòðèìóºòüñÿ ïåð³îäè÷íèì ñóáêóëüòèâóâàííÿì 
òà ðåãóëþºòüñÿ àóêñèíàìè, ïîïåðåäíèêàìè ÿêèõ 
º äåÿê³ ôåíîëüí³ ñïîëóêè. 

Êëþ÷îâ³ ñëîâà: Crambe koktebelica; êóëüòóðà 
in vitro; ã³äðîêñèêîðè÷í³ êèñëîòè; ôëàâîíî¿äè; 
ïîë³ôåíîëè.

ÓÄÊ 635.21:631

Ñò³éê³ñòü ñîðòîçðàçê³â êàðòîïë³ äî çáóäíèê³â ôóçàð³îçó ÿê åëåìåíò 
àäàïòèâíîãî ïîòåíö³àëó
Ò. Ä. Ñîíåöü1, Â. Â. Áîðîäàé2*, Ì. Ì. Ôóðäèãà3

1Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà, 
e-mail: sonechkoatd@ukr.net

2Íàö³îíàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè, âóë. Ãåðî¿â Îáîðîíè, 13, ì. Êè¿â, 
03041, Óêðà¿íà, *e-mail: veraboro@gmail.com

3²íñòèòóò êàðòîïëÿðñòâà ÍÀÀÍ Óêðà¿íè, âóë. ×êàëîâà, 22, ñìò Íåì³øàºâå, Áîðîäÿíñüêèé ð-í, Êè¿âñüêà îáë., 
07853, Óêðà¿íà, e-mail: furduga-m@meta.ua

Tatiana Sonets
https://orcid.org/0000-0001-6681-0274
Vira Borodai
https://orcid.org/0000-0002-8787-8646
Mykola Furdyga
https://orcid.org/0000-0002-9398-0487

ïîòåíö³éíèõ á³îåêîëîã³÷íèõ ðèçèê³â â àãðîåêî-
ñèñòåìàõ. Àíàë³ç 13 ñîðòîçðàçê³â êàðòîïë³, óðà-
æåíèõ ô³òîïàòîãåííèìè ì³êðîì³öåòàìè ïîêàçàâ, 
ùî ñòàá³ëüíî ñò³éêèìè äî F. sambusinum òà äî F. 
oxysporum âèÿâèëèñü ñîðòîçðàçêè 3 òà 4 çîí Ïî-
ë³ññÿ òà Ë³ñîñòåïó, óðàæåí³ñòü òêàíèí ÿêèõ ñòà-
íîâèëà â³äïîâ³äíî 8,0–9,5% ïðîòè 10,0–26,3% 
ðåøòè ñîðòîçðàçê³â (íà 9-é äåíü ï³ñëÿ çàðàæåí-
íÿ) òà 13,3–16,7% ïðîòè 21,7–26,7% (íà 14-é 
äåíü). Íàéá³ëüøå óðàæåíèì F. sambusinum âè-
ÿâèâñÿ ñîðòîçðàçîê 9 çîíè Ïîë³ññÿ, F. îxysporum 
– ñîðòîçðàçêè 5, 9 çîíè Ïîë³ññÿ òà 1, 5, 6, 8 çîíè 
Ë³ñîñòåïó. Âèñíîâêè. Äîñë³äæåííÿ ñò³éêîñò³ 
êàðòîïë³ äî õâîðîá ïðè çáåð³ãàíí³ º îäí³ºþ ³ç 
ñêëàäîâèõ ñòâîðåííÿ ñîðò³â àäàïòèâíîãî òèïó. 
Ñò³éêèìè äî çáóäíèê³â ôóçàð³îçó âèÿâèëèñü ñîð-
òîçðàçêè 3 ³ 4, âèðîùåí³ â óìîâàõ Ïîë³ññÿ òà 
Ë³ñîñòåïó. Íàéìåíø ñò³éêèì äî F. sambusinum 
º ñîðòîçðàçîê çîíè Ïîë³ññÿ 9, äî F. îxysporum – 
ñîðòîçðàçêè çîíè Ïîë³ññÿ 5, 9 òà çîíè Ë³ñîñòåïó 
1, 5, 6, 8.

Êëþ÷îâ³ ñëîâà: êàðòîïëÿ; àäàïòèâíèé ïî-
òåíö³àë; ñò³éê³ñòü; çáóäíèêè ôóçàð³îçó.
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Ìåòà. Â êóêóðóäçÿíîìó ñèëîñ³ ñïðàâæíÿ 
ÿê³ñòü ³ ìîëî÷íèé ïîòåíö³àë â³ä çãîäîâóâàííÿ 
çàëåæèòü â³ä ð³âíÿ êðîõìàëþ. Ó ÿê³ñíîìó ñè-
ëîñ³ ð³âåíü êðîõìàëþ ïîâèíåí áóòè ³äåíòè÷íèì 
äî ð³âíÿ ñóõî¿ ðå÷îâèíè. ×àñòèíà êðîõìàëþ, 
ÿêèé º â ãðóáîìó êîðì³, ïåðåòðàâëþºòüñÿ íå â 
ðóáö³, à â êèøå÷íèêó. Íà ñüîãîäí³ íåìîæëèâî 
äàòè çàãàëüíó îö³íêó ÿêîñò³ êîðì³â, ñèðîâèíîþ 
äëÿ ÿêèõ º êóêóðóäçà, ïðîòå â³äîìî, ùî «áàé-
ïàñ» ïðîäóêòè, ÿê³ íå ïåðåòðàâëþþòüñÿ ó ðóáö³, 
ìîæóòü çíà÷íî ï³äâèùèòè íàäî¿ ìîëîêà. «Áàé-
ïàñíèé» êðîõìàëü º åíåðãåòè÷í³øèì, ïîð³âíÿíî 
ç ïåðåòðàâíèì ó ðóáö³. Âèõîäÿ÷è ç ïîòðåá âè-
ðîáíèöòâà ïîñòàº ïèòàííÿ çàáåçïå÷åííÿ àãðàð³-
¿â ÿê³ñíèì íàñ³ííÿì ã³áðèä³â êóêóðóäçè ³ç ï³ä-
âèùåíèì óì³ñòîì «áàéïàñ» êðîõìàëþ. Ìåòîäè. 
Ïîëüîâ³ äîñë³äæåííÿ ïðîâîäÿòü â³äïîâ³äíî äî 
çàãàëüíîïðèéíÿòèõ ìåòîäèê ó ÂÏ «ÀÄÑ» ÍÓ-
Á³Ï Óêðà¿íè íà äîñë³äíèõ ïîëÿõ. Âèçíà÷åííÿ 
çàãàëüíèõ ÿê³ñíèõ ïîêàçíèê³â âèêîíóþòü çà äî-
ïîìîãîþ ïðèëàäó «Infratec 1241 Grain Analyzer». 
Äî íàéïîøèðåí³øèõ ìåòîä³â âèçíà÷åííÿ ÿê³ñ-
íèõ ïîêàçíèê³â â³äíîñÿòü: ìåòîä Äæóë³àíî – äëÿ 
âèçíà÷åííÿ âì³ñòó â êðîõìàë³ àì³ëîçè; ìåòîä Ò. 

ÓÄÊ 631.527:633.15:636.086

Ñó÷àñí³ ï³äõîäè â ñåëåêö³¿ êóêóðóäçè êîðìîâîãî íàïðÿìêó
Ð. Î. Ñïðÿæêà*, Â. Ë. Æåìîéäà

Íàö³îíàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè, âóë. Ãåðî¿â Îáîðîíè, 15, Êè¿â, 03041, 
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Îñáîðíà – äëÿ âèçíà÷åííÿ ôðàêö³éíîãî ñêëàäó 
á³ëêà; ìåòîä ³îíîîáì³ííî¿ õðîìàòîãðàô³¿ (àíà-
ë³çàòîð «Alpha-Plus M-4154») – äëÿ âèçíà÷åííÿ 
àì³íîêèñëîòíîãî ñêëàäó á³ëêà; ìåòîä Ïàéñêåðà 
– äëÿ âèçíà÷åííÿ æèðíîêèñëîòíîãî ñêëàäó îë³¿. 
Ðåçóëüòàòè. Äëÿ äîñë³äæåíü áóëî ç³áðàíî êîëåê-
ö³þ ³ç 38 ³íáðåäíèõ ë³í³é êóêóðóäçè, äî ÿêî¿ 
óâ³éøëè ë³í³¿-íîñ³¿ ìóòàö³¿ wx, êðîõìàëü ÿêèõ 
íà 95–100% ñêëàäàºòüñÿ ç àì³ëîïåêòèíó – ãðó-
ïà ë³í³é «ÂÊ», ë³í³¿-íîñ³¿ ìóòàö³¿ ae, êðîõìàëü 
ÿêèõ íà 50–80% ñêëàäàºòüñÿ ³ç àì³ëîçè – ãðóïà 
ë³í³é «ÀÅ» òà ïðîñò³ ³íáðåäí³ ë³í³¿ êóêóðóäçè ³ç 
âèñîêèì çàãàëüíèì óì³ñòîì êðîõìàëþ. Ïðîâå-
äåíî òåñòîâ³ ñõðåùóâàííÿ òà îòðèìàíî ã³áðèäí³ 
êîìá³íàö³¿, ÿê³ áóäóòü âèâ÷åí³ çà ÿê³ñíèìè ïî-
êàçíèêàìè. Âèñíîâêè. Ïðîâåäåííÿ äîñë³äæåíü 
äàíîãî íàïðÿìêó äîçâîëèòü âèä³ëèòè âèõ³äíèé 
ìàòåð³àë äëÿ ñòâîðåííÿ ã³áðèä³â êóêóðóäçè ç 
ï³äâèùåíèì óì³ñòîì «áàéïàñ» ïðîäóêò³â. Äëÿ 
öüîãî áóëî ïðîâåäåíî ðàíæóâàííÿ ç³áðàíî¿ êî-
ëåêö³¿ íà ãðóïè çà á³îõ³ì³÷íèìè ïîêàçíèêàìè, 
ïðîâåäåíî àíàë³çóþ÷³ ñõðåùóâàííÿ ç ï’ÿòüìà 
ë³í³ÿìè-òåñòåðàìè (ÂÊ 13, ÂÊ 69, ÀÅ 392, ÀÅ 
801, Q 170), îòðèìàíî òà âèñ³ÿíî äëÿ âèçíà÷åííÿ 
ñòóïåíÿ óñïàäêóâàííÿ 156 ã³áðèäíèõ êîìá³íà-
ö³é.

Êëþ÷îâ³ ñëîâà: êóêóðóäçà; êðîõìàëü; á³ëîê; 
ã³áðèä; ñèëîñ; ³íáðåäíà ë³í³ÿ; ìóòàö³ÿ; òåñòåð; 
âèõ³äíèé ìàòåð³àë.
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Îá èíôîðìàòèâíîñòè îöåíîê óðîæàéíîñòè ñîðòîâ îçèìîé ïøåíèöû 
ìÿãêîé ïðè ãîññîðòîèñïûòàíèè
À. Ô. Ñòåëüìàõ1*, Í. À. Ëèòâèíåíêî1, Í. Ï. Ëàìàðè1, Â. È. Ôàéò1, Ò. Ì. Õîìåíêî2

1Ñåëåêöèîííî-ãåíåòè÷åñêé èíñòèòóò – Íàöèîíàëüíûé öåíòð ñåìÿíîâåäåíèÿ è ñîðòîèçó÷åíèÿ, 
óë. Îâèäèîïîëüñêàÿ äîðîãà, 3, ã. Îäåññà, 65036, Óêðàèíà, *e-mail: stegen@ukr.net

2Óêðàèíñêèé èíñòèòóò ýêñïåðòèçû ñîðòîâ ðàñòåíèé, óë. Ãåíåðàëà Ðîäèìöåâà, 15, ã. Êèåâ, 03041, Óêðàèíà
Öåëü. Ïðîàíàëèçèðîâàòü èíôîðìàòèâíîñòü 

îöåíîê óðîæàéíîñòè íîâûõ ñîðòîâ îçèìîé ïøå-
íèöû ìÿãêîé â ñèñòåìå ãîñóäàðñòâåííîãî ñîðòî-
èñïûòàíèÿ. Ìåòîäû. Äèñïåðñèîííûé àíàëèç 
äàííûõ óðîæàéíîñòè 13 ñîðòîâ çà 3 ãîäà ïðè 
èñïûòàíèè â 3 çîíàõ íà 24 ñîðòîó÷àñòêàõ ñòðà-
íû è îöåíêà èõ ïàðàìåòðîâ ñòàáèëüíîñòè. Ðå-
çóëüòàòû. Â îáùåé ìàòðèöå 748 óðîæàåâ ôàêòî-
ðû çîí, ó÷àñòêîâ è ãîäîâ èñïûòàíèÿ îêàçûâàëè 
äîñòîâåðíîå âëèÿíèå íà ðàçëè÷èÿ ñðåäíèõ âå-
ëè÷èí óðîæàéíîñòè. Îäíàêî ñðåäíèå âåëè÷èíû 
óðîæàåâ îòäåëüíûõ ñîðòîâ äîñòîâåðíî íå ðàçëè-

÷àëèñü, ðàâíî êàê íå áûëè äîñòîâåðíûìè âëèÿ-
íèÿ äâîéíûõ âçàèìîäåéñòâèé «ñîðòà×óñëîâèÿ». 
Ìåæñîðòîâûå ðàçëè÷èÿ âûÿâëåíû äîñòîâåð-
íûìè ëèøü â îòäåëüíûå ãîäû íà êîíêðåòíûõ 
ó÷àñòêàõ. Èíòåãðàëüíûé ïîêàçàòåëü óðîæàéíî-
ñòè êîíòðîëèðóåòñÿ ðàçíîîáðàçíûìè ñëîæíûìè 
ãåíåòè÷åñêèìè ñèñòåìàìè, ðàçëè÷èÿ ïî íåìó 
îïðåäåëÿþòñÿ ëèøü ñèñòåìàìè àäàïòèâíîñòè ê 
êîíêðåòíûì ëèìèòàì óñëîâèé (âàðüèðóþùèì 
âî âðåìåíè è ïðîñòðàíñòâå) ïî ïðàâèëó «áî÷êè 
Ëèáèõà». Ïîýòîìó îöåíèòü ðåàëüíûå ïðåèìó-
ùåñòâà êîíêðåòíûõ ñîðòîâ âîçìîæíî ëèøü ïî 
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âëèÿíèþ ýòèõ ñèñòåì. Ñèñòåìà ãîññîðòîèñïû-
òàíèÿ ïðåäïîëàãàåò îöåíêó ïðè ïîëó÷åíèè íà 
ó÷àñòêàõ ìàêñèìàëüíûõ óðîæàåâ, íèâåëèðóÿ 
àãðîòåõíè÷åñêèå ëèìèòû â ðåàëüíîì ïðîèçâîä-
ñòâå è îöåíèâàÿ ëèøü ðåàêöèþ íà óñðåäíåííûå 
ïî÷âåííî-êëèìàòè÷åñêèå ëèìèòû îòäåëüíûõ 
çîí. À îöåíêè ïàðàìåòðîâ ñòàáèëüíîñòè (ïîêà-

Ìåòà. Îá´ðóíòóâàòè äîö³ëüí³ñòü ñóì³ùåííÿ 
äâîõ ãàëóçåé, ÿê³ â Óêðà¿í³ ìàþòü íàéá³ëüøèé 
ïðîãðåñ – ñ³ëüñüêå ãîñïîäàðñòâî òà ²Ò. Ìåòîäè. 
Àáñòðàêòíî-ëîã³÷íèé, ñòàòèñòè÷íèé, ðåçóëüòàòè 
àíàë³òè÷íèõ äîñë³äæåíü. Ðåçóëüòàòè. Ñ³ëüñüêå 
ãîñïîäàðñòâî – ºäèíèé ñåêòîð åêîíîì³êè Óêðà¿-
íè, ÿêèé ìàº ñâ³òîâå çíà÷åííÿ. Çà îñòàíí³ ï’ÿòü-
ñ³ì ðîê³â Óêðà¿íà ââ³éøëà äî åë³òè àãðàðíîãî 
ðèíêó ïîðÿä ³ç ÑØÀ, êðà¿íàìè ªÑ òà Ï³âäåí-
íîþ Àìåðèêîþ, Àâñòðàë³ºþ. Êîíêóðåíö³ÿ çàãî-
ñòðþºòüñÿ (áåðóòüñÿ äî óâàãè åôåêòèâí³ñòü âèêî-
ðèñòàííÿ ðåñóðñ³â, ëîã³ñòèêà, ÿê³ñòü çåðíà). Íà 
æàëü ñüîãîäí³ ëèøå 7% ôåðìåð³â âèêîðèñòîâó-
þòü õî÷ ÿê³ñü íîâ³òí³ òåõíîëîã³¿. Ãîëîâíà ïðè÷è-
íà öüîãî – íåðîçóì³ííÿ ö³ííîñòåé òåõíîëîã³é òà 
â³äñóòí³ñòü áàæàííÿ ï³çíàâàòè íîâå ³ çì³íþâàòè-
ñÿ. Îñíîâíå çàâäàííÿ àãðîòåõíîëîã³é â ñ³ëüñüêî-
ìó ãîñïîäàðñòâ³ ïîëÿãàº â åôåêòèâíîìó ç³áðàíí³, 
îáðîáö³ äàíèõ, à òàêîæ ïðèéíÿòò³ åôåêòèâíèõ 
óïðàâë³íñüêèõ ð³øåíü íà îñíîâ³ àíàë³çó. Ñó÷àñ-
íèìè ïîïóëÿðíèìè ²Ò-ð³øåííÿìè äëÿ îðãàí³çà-
ö³¿ âèðîáíè÷îãî ïðîöåñó º ìåòåîìîí³òîðèíã òà 
âèêîðèñòàííÿ äðîí³â. Ó çåìëåðîáñòâ³ 90% ïðî-
áëåì ç óðîæàéí³ñòþ ïîâ’ÿçàíî ç ïîãîäíèìè ðèçè-
êàìè. Ïðàâèëüíå ²Ò ìîäåëþâàííÿ (äèôåðåíö³éî-
âàíèé ï³äõ³ä äî ïîñ³âó íà îñíîâ³ äàíèõ äàò÷èê³â 
ïðî ñòàí ´ðóíòó, âîëîã³ñòü òà ³í.; ïðîãíîçóâàííÿ 
âèíèêíåííÿ õâîðîá òà àâòîìàòèçàö³ÿ ïîëèâó) äî-
çâîëèòü çíèçèòè ðèçèêè ì³í³ìóì íà 25%. Àê-
òèâíå âèêîðèñòàííÿ äðîí³â ïðèíåñå áàãàòî êî-
ðèñò³ (îáì³ð ïîë³â, ñòâîðåííÿ êàðò-çàâäàíü äëÿ 

ÓÄÊ 631/635:004.9

Åôåêòèâí³ñòü ²Ò-òåõíîëîã³é â ñ³ëüñüêîìó ãîñïîäàðñòâ³
Þ. Ë. Ñòåôê³âñüêà

Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà, 
e-mail: stefkivskaya@ukr.net

äèôåðåíö³éîâàíîãî âíåñåííÿ ÇÇÐ òà äîáðèâ), ùî 
â ñåðåäíüîìó ï³äâèùèòü åôåêòèâí³ñòü âèðîùó-
âàííÿ íà 30%. Äî òîãî æ, ²Ò-òåõíîëîã³¿ äîïîìà-
ãàþòü åôåêòèâíî âèòðà÷àòè ðåñóðñè, òîáòî âè-
êîðèñòîâóâàòè íåîáõ³äíó ê³ëüê³ñòü âîäè, äîáðèâ, 
íàñ³ííºâèé ìàòåð³àë, àâòîìàòè÷íî ôîðìóþ÷è ðå-
êîìåíäàö³¿ äëÿ ð³çíèõ ñîðò³â ðîñëèí.

Ãîñòðîþ º ïðîáëåìà îïòèì³çàö³¿ êàäð³â. Êîëè 
îäèí ñïåö³àë³ñò ñóì³ùàº ðîáîòó äåê³ëüêîõ ôà-
õ³âö³â, ñàìå îïòèì³çàö³ÿ ðîáî÷èõ ïðîöåñ³â ìîæå 
ñòàòè íàéðîçóìí³øèì âèð³øåííÿì ïîòî÷íèõ 
ïèòàíü. Àãðîíîì îïåðàòèâíî çìîæå êîíòðîëþ-
âàòè ïðîöåñ âèêîíàííÿ ñ³ëüñüêîãîñïîäàðñüêèõ 
ðîá³ò òà ñë³äêóâàòè çà âèòðàòàìè íàñ³ííÿ òà 
äîáðèâ. Îäíî÷àñíî ïîïåðåäæàòè íåðàö³îíàëüíå 
âèêîðèñòàííÿ ïàëüíîãî òà õ³ì³êàò³â. Áà÷èòè 
ïîëå ç âèñîòè ³ â ðåàëüíîìó ÷àñ³ îö³íþâàòè ñòàí 
êîæíî¿ ä³ëÿíêè. Âèñíîâêè. Âïðîâàäæåííÿ ²Ò-
òåõíîëîã³é â ñ³ëüñüêå ãîñïîäàðñòâî ìàòèìå òàê³ 
åôåêòè: åêîíîì³÷íèé (ï³äâèùåííÿ åôåêòèâíîñò³ 
âèðîùóâàííÿ, çðîñòàííÿ âðîæàéíîñò³), àãðî-
íîì³÷íèé (àêóìóëþâàííÿ çíàíü ïî êóëüòóðàõ), 
åêîëîã³÷íèé (çìåíøåííÿ âèòðàò íåáåçïå÷íèõ ðå-
÷îâèí â íàâêîëèøíº ñåðåäîâèùå), îïåðàö³éíèé 
(îïòèì³çàö³ÿ ïëàíóâàííÿ âñ³õ ïðîöåñ³â òà àâòî-
ìàòèçàö³ÿ åòàï³â âèðîùóâàííÿ). Òàêèì ÷èíîì, 
²Ò-òåõíîëîã³¿ äîçâîëÿþòü çìåíøèòè ñîá³âàðò³ñòü, 
åôåêòèâíî âèêîðèñòîâóâàòè ðåñóðñè, çá³ëüøèòè 
âðîæàéí³ñòü, à òàêîæ àâòîìàòèçóâàòè òà êîíòð-
îëþâàòè âèðîáíè÷³ ïðîöåñè ó ñ³ëüñüêîìó ãîñïî-
äàðñòâ³.

Êëþ÷îâ³ ñëîâà: ñ³ëüñüêå ãîñïîäàðñòâî; ²Ò-
òåõíîëîã³¿; åôåêòèâí³ñòü; ñîá³âàðò³ñòü; óðî-
æàéí³ñòü.
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çûâàÿ óñðåäíåííûå ïðåèìóùåñòâà îòäåëüíûõ 
ñîðòîâ íà óëó÷øåíèå èëè óõóäøåíèå óñëîâèé) 
âàðüèðóþò â çàâèñèìîñòè îò ãîäà èñïûòàíèÿ, 
íàáîðà ñîðòîâ è ò.ä. Ñóùåñòâóþùàÿ ñèñòåìà 
òðåáóåò ÿâíîãî ñîâåðøåíñòâîâàíèÿ ñ òî÷åê çðå-
íèÿ ñîáëþäåíèÿ àãðîòåõíè÷åñêèõ òðåáîâàíèé 
íà ñîðòîó÷àñòêàõ, îòðàæåíèÿ ìåæçîíàëüíûõ 
ðàçëè÷èé êîëè÷åñòâîì è ðàçìåùåíèåì ñàìèõ 
ó÷àñòêîâ, îáîñíîâàííîñòè èñïîëüçîâàíèÿ äëÿ 
ñðàâíåíèÿ îáðàçöîâ òàê íàçûâàåìîãî «óñëîâ-
íîãî ñòàíäàðòà». Âûâîäû. Ñîñòîÿíèå ñèñòåìû 
ãîññîðòîèñïûòàíèÿ äàëåêî íå ñîâåðøåííî äëÿ 
âûÿâëåíèÿ ïðåèìóùåñòâ êîíêðåòíûõ ñîðòîâ è 
òðåáóåò äåòàëüíîãî îáñóæäåíèÿ äëÿ ïðèíÿòèÿ 
ìåð ïî åãî óëó÷øåíèþ.

Êëþ÷åâûå ñëîâà: ïøåíèöà ìÿãêàÿ; îçèìûå 
ñîðòà; ãîññîðòîèñïûòàíèå; óðîæàéíîñòü; äèñ-
ïåðñèîííûé àíàëèç; ïàðàìåòðû ñòàáèëüíîñòè.



Ìàòåð³àëè I ì³æíàðîäíî¿ íàóêîâî-ïðàêòè÷íî¿ êîíôåðåíö³¿ «Íîâ³òí³ àãðîòåõíîëîã³¿»

25

Ìåòà. Âèçíà÷èòè îñîáëèâîñò³ íàêîïè÷åííÿ 
æèðíèõ êèñëîò îë³¿ ñîíÿøíèêó îäíîð³÷íîãî çà 
îëå¿íîâèì òà ë³íîëåâèì òèïîì íà îñíîâ³ âñåá³÷-
íîãî äîñë³äæåííÿ âëàñòèâîñòåé ñîíÿøíèêó âè-
ñîêîîëå¿íîâèõ òà êëàñè÷íèõ ñîðò³â. Ìåòîäè. Ïî-
ëüîâèé, ëàáîðàòîðíèé, ïîð³âíÿííÿ òà óçàãàëü-
íåííÿ. Ðåçóëüòàòè. Ïîäàíî ðåçóëüòàòè âèâ÷åííÿ 
îñîáëèâîñòåé íàêîïè÷åííÿ âì³ñòó îëå¿íîâî¿ êèñ-
ëîòè â ñîðòàõ ñîíÿøíèêó îäíîð³÷íîãî. Â³äïîâ³ä-
íî äî êëàñèô³êàòîðà ïîêàçíèê³â ÿêîñò³ áîòàí³÷-
íèõ òàêñîí³â, ñîðòè ÿêèõ ïðîõîäÿòü åêñïåðòèçó 
íà ïðèäàòí³ñòü äî ïîøèðåííÿ, ñîðò íàëåæèòü äî 
âèñîêîîëå¿íîâèõ, êîëè âì³ñò îëå¿íîâî¿ êèñëîòè 
>60,0%. Ó ñîðò³â ñîíÿøíèêó, âèðîùåíèõ â çîí³ 
Ñòåïó òà Ë³ñîñòåïó, â ñåðåäíüîìó âì³ñò îëå¿íîâî¿ 
êèñëîòè ñòàíîâèòü 83,6%, â ñâîþ ÷åðãó âì³ñò ë³-
íîëåâî¿ êèñëîòè – 7,1%. Òàêèì ÷èíîì äàí³ ñîð-
òè íàëåæàòü äî âèñîêîîëå¿íîâèõ. Çàëåæíî â³ä 
ïóíêò³â äîñë³äæåííÿ, äå âèðîùóâàëè ñîðòè, â 
çîí³ Ñòåïó ì³í³ìàëüíèé âì³ñò îëå¿íîâî¿ êèñëîòè 
ñêëàäàº 66,3%, ìàêñèìàëüíèé – 87,5%, â çîí³ 
Ë³ñîñòåïó – â³ä 63,1% äî 87,8%, âì³ñò ë³íîëåâî¿ 

ÓÄÊ 633.854.78

Âèâ÷åííÿ âì³ñòó æèðíîêèñëîòíîãî ñêëàäó îë³¿ îëå¿íîâîãî òà 
ë³íîëåâîãî òèïó ñîíÿøíèêó îäíîð³÷íîãî (Helianthus annuus L.)
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e-mail: otopchiy1992@gmail.com

Oksana Topchii
http://orcid.org/0000-0003-2797-2566

êèñëîòè – 4,0–23,6% â çîí³ Ñòåïó òà 3,3–18,8% 
– â Ë³ñîñòåïó. Ñîðòè ñîíÿøíèêó, äå âì³ñò îëå¿íî-
âî¿ êèñëîòè – 18,7%, à âì³ñò ë³íîëåâî¿ – 68,2% â 
çîí³ Ñòåïó òà 15,7% îëå¿íîâî¿ òà 70,0% ë³íîëåâî¿ 
êèñëîòè â çîí³ Ë³ñîñòåïó íàëåæàòü äî êëàñè÷-
íèõ ñîðò³â àáî ñîðò³â ë³íîëåâîãî òèïó. Çàëåæíî 
â³ä ïóíêòó äîñë³äæåííÿ â çîí³ Ñòåïó â ñîðòàõ ç 
ë³íîëåâèì òèïîì, ì³í³ìàëüíèé óì³ñò îëå¿íîâî¿ 
êèñëîòè ñêëàäàº 9,6%, ìàêñèìàëüíèé – 46,2%, 
âì³ñò ë³íîëåâî¿ êèñëîòè â³ä 42,0% äî 74,6%, â 
çîí³ Ë³ñîñòåïó – 8,7–57,3% îëå¿íîâî¿ òà 30,7–
77,7% ë³íîëåâî¿ êèñëîòè, â³äïîâ³äíî. Âñòàíîâëå-
íî, ùî âì³ñò îëå¿íîâî¿ êèñëîòè ó âèñîêîîëå¿íîâèõ 
ñîðò³â, âèðîùåíèõ íà äîñë³äíèõ ïîëÿõ Óêðà¿í-
ñüêîãî ³íñòèòóòó åêñïåðòèçè ñîðò³â ðîñëèí, çíà-
õîäèòüñÿ â ìåæàõ â³ä 63,1% äî 87,8%. Âèñíîâêè. 
Ïðîâåäåí³ äîñë³äæåííÿ äîçâîëèëè âñòàíîâèòè, 
ùî ó âèñîêîîëå¿íîâèõ ñîðòàõ ñîíÿøíèêó âì³ñò 
îëå¿íîâî¿ êèñëîòè â ñåðåäíüîìó ñòàíîâèòü ïîíàä 
82%, âì³ñò ë³íîëåâî¿ – äî 15%. Ñîðòè ñîíÿøíè-
êó ë³íîëåâîãî òèïó â ñåðåäíüîìó ì³ñòÿòü äî 20% 
îëå¿íîâî¿ êèñëîòè òà äî 70% ë³íîëåâî¿.

Êëþ÷îâ³ ñëîâà: ñîíÿøíèê; æèðíîêèñëîòíèé 
ñêëàä; îëå¿íîâà êèñëîòà; ë³íîëåâà êèñëîòà; îëå-
¿íîâèé òèï; ë³íîëåâèé òèï.
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Äèíàì³êà âì³ñòó á³ëêà òà ÷èñëà ïàä³ííÿ æèòà ïîñ³âíîãî îçèìîãî 
(Secale cereale L.) â ðîçð³ç³ ´ðóíòîâî-êë³ìàòè÷íèõ çîí â ñåðåäíüîìó
çà 2017–2019 ðð.
Î. Â. Òîï÷³é*, Ñ. Î. Ëÿøåíêî
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Ìåòà. Âèçíà÷èòè îñíîâí³ ïîêàçíèêè ÿêîñ-
ò³ çåðíà æèòà ïîñ³âíîãî îçèìîãî, à ñàìå âì³ñòó 
á³ëêà òà ÷èñëà ïàä³ííÿ çàëåæíî â³ä ´ðóíòîâî-
êë³ìàòè÷íî¿ çîíè òà ðîêó äîñë³äæåííÿ. Ìåòîäè. 
Ïîëüîâèé, ëàáîðàòîðíèé, ïîð³âíÿííÿ òà óçà-
ãàëüíåííÿ. Ðåçóëüòàòè. Ïîäàíî ðåçóëüòàòè âè-
â÷åííÿ ïîêàçíèê³â ÿêîñò³ çåðíà æèòà ïîñ³âíî-
ãî îçèìîãî. Îñíîâíèì ïîêàçíèêîì ÿêîñò³ çåðíà 
æèòà º âì³ñò á³ëêà. Â ñåðåäíüîìó, çàëåæíî â³ä 

çîíè âèðîùóâàííÿ âì³ñò á³ëêà ñòàíîâèòü 7,0–
11,6%. Ó 2019 ð. â çîí³ Ë³ñîñòåïó âì³ñò á³ëêà 
â ñîðòàõ æèòà çá³ëüøèâñÿ íà 1,0% ïîð³âíÿíî ç 
2017 ð. òà ñòàíîâèâ 10,4%, â çîí³ Ïîë³ññÿ – íà 
1,5%. Â çîí³ Ïîë³ññÿ çíà÷åííÿ íèæ÷³, ïîð³âíÿíî 
³ç çîíîþ Ë³ñîñòåïó. Òàê, ó ´ðóíòîâî-êë³ìàòè÷-
í³é çîí³ Ë³ñîñòåïó â 2017 ð âì³ñò á³ëêà ñêëàäàâ 
9,4%, â 2018 ð. – 10,3% òà â 2019 ð. – 10,4%; â 
çîí³ Ïîë³ññÿ ó 2017 ð. – 8,0%, ó 2018 ð. – 9,3% 
òà â 2019 ð. – 9,5%. Íà õë³áîïåêàðñüê³ ÿêîñò³ 
çåðíà æèòà âïëèâàº ïîêàçíèê ÷èñëà ïàä³ííÿ 
(×Ï). ×èñëî ïàä³ííÿ õàðàêòåðèçóº ñòàí âóãëå-
âîäíî-àì³ëàçíîãî êîìïëåêñó çåðíà òà äëÿ çàáåç-
ïå÷åííÿ õë³áîïå÷åííÿ ìàº ñòàíîâèòè 80–200 ñ. 

Oksana Topchii 
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Ïðè ×Ï <80 c àêòèâí³ñòü àëüôà-àì³ëàçè âèñî-
êà, õë³á ç òàêèõ çðàçê³â ìàòèìå ëèïêèé ì’ÿêóø 
òà âåëèêó ïîðèñò³ñòü, ïðè ×Ï >200 ñ àêòèâí³ñòü 
àëüôà-àì³ëàçè íèçüêà, õë³á íåâåëèêîãî îá’ºìó, ç 
íèçüêîþ ïîðèñò³ñòþ òà åëàñòè÷í³ñòþ, òàêèé õë³á 
øâèäêî ïñóºòüñÿ. Íàéêðàù³ çíà÷åííÿ ÷èñëà ïà-
ä³ííÿ ìàëè ñîðòè âèðîùåí³ ó 2018 ð. – 160 ñ â 
çîí³ Ë³ñîñòåïó òà 142 ñ – íà Ïîë³ññ³. Ó 2017 ð. 
òà 2019 ð. ×Ï >200 ñ: â çîí³ Ë³ñîñòåïó – 281 ñ 
(2017 ð.), 233 ñ (2019 ð.) òà â çîí³ Ïîë³ññÿ – 288 ñ 
(2017 ð.) ³ 229 ñ (2019 ð.). Â³äïîâ³äíî äî êëàñè-
ô³êàòîðà ïîêàçíèê³â ÿêîñò³ áîòàí³÷íèõ òàêñîí³â, 
ñîðòè ÿêèõ ïðîõîäÿòü åêñïåðòèçó íà ïðèäàò-

í³ñòü äî ïîøèðåííÿ, ñîðòè æèòà ìàþòü âèñîê³ 
(141–200 ñ) çíà÷åííÿ ÷èñëà ïàä³ííÿ ó 2018 ð. òà 
äóæå âèñîê³ (>200 ñ) ó 2017 òà 2019 ðð. Âñòàíîâ-
ëåíî, ùî ñîðòè æèòà âðîæàþ 2017 òà 2019 ðð. 
íå ïðèäàòí³ äëÿ õë³áîïå÷åííÿ, îñê³ëüêè ìàþòü 
íèçüêó àêòèâí³ñòü àëüôà-àì³ëàçè. Âèñíîâêè. Çà 
ðåçóëüòàòàìè ïðîâåäåíèõ äîñë³äæåíü âñòàíîâëå-
íî, ùî ñîðòè æèòà ïîñ³âíîãî îçèìîãî çà ÿê³ñíè-
ìè ïîêàçíèêàìè â³äíîñÿòüñÿ äî íèçüêîá³ëêîâèõ 
(<9,9%), òà ñåðåäíüîá³ëêîâèõ (10,0–12,9%) ó çîí³ 
Ë³ñîñòåïó â 2018–2019 ðð.

Êëþ÷îâ³ ñëîâà: æèòî îçèìå; ñîðò; óì³ñò á³ë-
êà; ÷èñëî ïàä³ííÿ; àêòèâí³ñòü àëüôà-àì³ëàçè.

Purpose. Hops (Humulus lupulus L.) is the 
most specific, indispensable and most expensive 
raw material for brewing. Due to the presence of 
unique bioactive components, hops are also used in 
the food, medical and pharmaceutical industries. 
Methods. In order to study the characteristics of 
seed propagation studied the productivity and ger-
mination of seeds. In order to characterize seed 
productivity, the following indicators were taken: 
potential seed productivity (PNP) and actual seed 
productivity (TNP). Studies were conducted on 
plants in Transcarpathia. Results. Hops is a com-
mon perennial herbaceous dioecious vine with a 
fleshy rhizome. Male flowers are collected in pan-
icles and placed in the axils of the leaves. Females 
are covered with a wrapper and form inflorescenc-
es similar to cones. Cones are the most valuable 
part of hops due to the presence of a complex of 
specific resins, polyphenolic compounds, essential 
oils and biologically active substances that have 

UDC 581.1

Seed reproduction of hopes (Humulus lupulus L.) in conditions of 
Transcarpathia
I. Y. Feketa

Uzhhorod National University, Narodna Square, 3, Uzgorod, Transcarpathian region 88000, Ukraine, 
e-mail: irynabiogeo@gmail.com

Iryna Feketa
https://orcid.org/0000-0002-3516-3876

not only flavor and aroma, but also antibiotic, an-
tioxidant and medicinal properties. It was found 
that individuals have a lower TNF than PNP. This 
is due to the fact that plants during budding, flow-
ering and maturation of the plant are affected by 
weather conditions, insect pests and various dis-
eases. Another important characteristic of seed 
propagation is seed germination. There is a low 
ability to germinate seeds in the first year of har-
vest. In the second year, seed germination is bet-
ter, especially in stratified. The weak germination 
of non-stratified seeds is due to the fact that it 
is covered with a hard shell, which is impregnat-
ed with resinous substances. This prevents water 
from entering the seeds and delays its germina-
tion. After stratification, the seed coat collapses 
and germination conditions improve. Conclusions. 
Hops has a high additional productivity, but the 
seeds are characterized by low germination, so 
when sowing it is necessary to carry out addition-
al stratification.

Keywords: Humulus lupulus L.; seeds; reproduc-
tion; productivity.
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Ôîðìóâàííÿ âèñîêèõ âðîæà¿â ñî¿ ìîæëè-
âå ëèøå â ïîñ³âàõ ç îïòèìàëüíîþ ù³ëüí³ñòþ 
ñòåáëîñòîþ òà äîáðå ðîçâèíåíèìè ³ ð³âíîì³ðíî 
ðîçïîä³ëåíèìè íà ïëîù³ æèâëåííÿ ðîñëèíàìè. 
Çíà÷íîþ ì³ðîþ òàê³ ïàðàìåòðè ñîºâîãî àãðîô³òî-
öåíîçó äîñÿãàþòüñÿ çà ðàõóíîê îòðèìàííÿ ñâîº-
÷àñíèõ ³ äðóæíèõ ñõîä³â òà âèñîêèõ çíà ÷åíü ïî-
ëüîâî¿ ñõîæîñò³ ³ âèæèâàíîñò³ ðîñëèí âïðîäîâæ 
âåãåòàö³éíîãî ïåð³îäó. Ìåòîþ äîñë³äæåíü áóëî 
ïðîàíàë³çóâàòè âïëèâ óäîáðåííÿ òà ³íîêóëÿö³¿ 
íàñ³ííÿ íà äèíàì³êó ãóñòîòè ñòîÿííÿ òà âèæè-
âàí³ñòü ðîñëèí ñî¿ â óìîâàõ Ë³ñîñòåïó ïðàâî-
áåðåæíîãî. Ìåòîäè, ùî âèêîðèñòîâóâàëèñü ïðè 
âèêîíàíí³ äîñë³äæåíü: â³çóàëüíèé, ê³ëüê³ñíèé 
òà äèñïåðñ³éíèé àíàë³ç äàíèõ. Ðåçóëüòàòè. Â ñå-
ðåäíüîìó çà 2013–2015 ðð. ïîëüîâà ñõîæ³ñòü ó 
ñîðòó ‘Â³ëüøàíêà’ ñêëàäàëà 85,3–92,2%, ó ñîð-
òó ‘Ñóç³ð’ÿ’ – 87,9–95,4%. Âíåñåííÿ ôîñôîðíèõ 
òà êàë³éíèõ äîáðèâ ó äîç³ P

60
K

60
 ï³äâèùóâàëî 

ñõîæ³ñòü ðîñëèí, â³äïîâ³äíî, íà 1,2 òà 1,1%. Ä³ÿ 
àçîòíèõ äîáðèâ çàëåæàëà â³ä ¿õíüî¿ äîçè òà á³î-

ÓÄÊ 631.847:631.53/.54:633.34

Âïëèâ óäîáðåííÿ òà ³íîêóëÿö³¿ íàñ³ííÿ íà äèíàì³êó ãóñòîòè ñòîÿííÿ 
òà âèæèâàí³ñòü ðîñëèí ñî¿ (Glycine max L.)
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ëîã³÷íèõ îñîáëèâîñòåé ñîðòó. Äîçà àçîòó N
45
 íà 

ôîí³ îñíîâíîãî óäîáðåííÿ çíèæóâàëà ïîëüîâó 
ñõîæ³ñòü ó ñîðòó ‘Â³ëüøàíêà’ íà 3,9%, ó ñîðòó 
‘Ñóç³ð’ÿ’ – íà 4,2%. Áàêòåðèçàö³ÿ íàñ³ííÿ ôîñ-
ôîí³òðàã³íîì ñïðèÿëà çðîñòàííþ ãóñòîòè ñõîä³â, 
â³äïîâ³äíî, íà 1,6 òà 1,5 øò./ì2. Íà ïåð³îä çáè-
ðàííÿ âðîæàþ íàéá³ëüø³ âòðàòè â ê³ëüêîñò³ ðîñ-
ëèí ñïîñòåð³ãàëèñü íà êîíòðîëüíèõ âàð³àíòàõ 
äîñë³äó, íà ÿêèõ ó ôàç³ ãîñïîäàðñüêî¿ ñòèãëîñò³ 
âèæèâàí³ñòü ðîñëèí ñòàíîâèëà ó ðàííüîñòèãëî-
ãî ñîðòó ‘Â³ëüøàíêà’ 89,0%, ó ñåðåäíüîñòèãëîãî 
ñîðòó ‘Ñóç³ð’ÿ’ – 88,1%. Âèñíîâêè. Íàéâèùà ïî-
ëüîâà ñõîæ³ñòü ó ñîðòó Â³ëüøàíêà (92,0–92,2%), 
òà ñîðòó ‘Ñóç³ð’ÿ’ (95,0–95,4%) ôîðìóâàëàñü çà 
óìîâè ïåðåäïîñ³âíî¿ îáðîáêè íàñ³ííÿ ôîñôîí³-
òðàã³íîì òà âíåñåííÿ ì³íåðàëüíèõ äîáðèâ ó äî-
çàõ P
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íàñ³ííÿ òà âíåñåííÿ N
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 â îñíîâíå óäîáðåí-

íÿ ³ N
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 ó ï³äæèâëåííÿ ó ôàç³ áóòîí³çàö³¿ ñïðè-

ÿº íàéâèù³é çáåðåæåíîñò³ ðîñëèí ñî¿ âïðîäîâæ 
âåãåòàö³¿ – 95,2% ó ñîðòó ‘Â³ëüøàíêà’ òà 94,7% 
– ó ñîðòó ‘Ñóç³ð’ÿ’.

Êëþ÷îâ³ ñëîâà: ñîÿ; ³íîêóëÿö³ÿ; óäîáðåííÿ; 
ñõîæ³ñòü; âèæèâàí³ñòü.

ÓÄÊ 602:57.085.2:634.75

Îñîáëèâîñò³ àäàïòàö³¿ îçäîðîâëåíèõ ðîñëèí-ðåãåíåðàíò³â Fragaria L. 
äî óìîâ in vivo
Î. Þ. ×îðíîáðîâ*, Î. Å. Òêà÷îâà

Â³äîêðåìëåíèé ï³äðîçä³ë Íàö³îíàëüíîãî óí³âåðñèòåòó á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè 
«Áîÿðñüêà ë³ñîâà äîñë³äíà ñòàíö³ÿ», âóë. Ë³ñîäîñë³äíà, 12, ì. Áîÿðêà, Êè¿âñüêà îáë., 08150, Óêðà¿íà, 
*e-mail: oksana_chornobrov@ukr.net; e-mail: jam90@ukr.net

Ìåòà. Àäàïòàö³ÿ ðîñëèí-ðåãåíåðàíò³â äî óìîâ 
äîâê³ëëÿ – çàêëþ÷íèé åòàï ì³êðîêëîíàëüíîãî 
ðîçìíîæåííÿ. Çà äàíèìè íèçêè àâòîð³â, ïðè 
ïåðåíåñåíí³ ðîñëèí in vitro â íåñòåðèëüí³ óìî-
âè çàêðèòîãî ´ðóíòó ô³êñóþòü çíà÷íèé â³äñîòîê 
â³äïàäó, ùî çóìîâëåíî ä³ºþ áàãàòüîõ ÷èííèê³â. 
Ó íàøèõ ïîïåðåäí³õ ïóáë³êàö³ÿõ äîñë³äæåíà 
ðåãåíåðàö³éíà çäàòí³ñòü òêàíèí ðîñëèí ñóíèö³ 
(Fragaria L.) in vitro íà æèâèëüíîìó ñåðåäîâè-

ù³ MS (Murashige & Skoog, 1962) òà îäåðæàíî 
ðåãåíåðàíòè (×îðíîáðîâ Î. Þ., 2019). Ìåòà äî-
ñë³äæåííÿ – ðîçðîáëåííÿ îïòèìàëüíîãî ñïîñîáó 
àäàïòàö³¿ ðîñëèí-ðåãåíåðàíò³â Fragaria äî óìîâ 
çàêðèòîãî ´ðóíòó. Ìåòîäè. Äëÿ äîñë³äæåíü âè-
êîðèñòîâóâàëè ðîñëèíè F. ‘Ðóÿíà’ ³ F. ‘Æîâòå 
äèâî’ ³ç öèêëîì êóëüòèâóâàííÿ in vitro – 30–35 
ä³á. Ðîñëèíè âèñàäæóâàëè ó ïëàñòèêîâ³ êîíòåé-
íåðè (îá’ºì – 0,33 ë) ïî 1 øò. ó ñóì³ø êîêîñîâîãî 
ñóáñòðàòó òà ïåðë³òó (3:1). Ðîñëèíè âèòðèìóâà-
ëè â óìîâàõ â³äíîñíî âèñîêî¿ âîëîãîñò³ ïîâ³òðÿ 
(ÂÂÂÏ) (85–90%) óïðîäîâæ 3–5 ä³á, 6–8 ä³á ³ 10–
14 ä³á. Çàñòîñîâóâàëè á³îòåõíîëîã³÷í³ ³ ñòàòèñ-
òè÷í³ ìåòîäè äîñë³äæåíü. Äîñë³äæåííÿ ïðîâåäå-

×îðíîáðîâ Îêñàíà
https://orcid.org/0000-0002-1330-8878
Øèòîâà Îëåíà
https://orcid.org/0000-0002-6415-5808
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í³ ó íàóêîâî-äîñë³äí³é ëàáîðàòîð³¿ á³îòåõíîëîã³¿ 
ðîñëèí ÂÏ ÍÓÁ³Ï Óêðà¿íè «Áîÿðñüêà ËÄÑ» 
óïðîäîâæ 2019–2020 ðð. Ðåçóëüòàòè. Òðèâàë³ñòü 
âèòðèìóâàííÿ ðîñëèí-ðåãåíåðàíò³â Fragaria â 
óìîâàõ ÂÂÂÏ äîñòîâ³ðíî âïëèâàëà íà åôåêòèâ-
í³ñòü àäàïòàö³¿. ×àñòêà àäàïòîâàíèõ äî óìîâ çà-
êðèòîãî ́ ðóíòó ðîñëèí F. ‘Ðóÿíà’ ³ F. ‘Æîâòå äèâî’ 
ñòàíîâèëà, â³äïîâ³äíî, 47,6±2,5% ³ 60,0±1,7% çà 
óìîâ âèòðèìóâàííÿ â óìîâàõ ÂÂÂÏ óïðîäîâæ 
10–14 ä³á. Çíà÷íó åôåêòèâí³ñòü àäàïòàö³¿ ðîñëèí 
(ïîíàä 70%) îäåðæàíî çà óìîâ ïîïåðåäíüîãî âè-
òðèìóâàííÿ êîðåí³â ðåãåíåðàíò³â ó ðîç÷èí³ àóê-
ñèí³â óïðîäîâæ 25–30 õâ ³ç ùîäåííèì îáïðèñêó-

Ìåòà. Äîñë³äèòè âïëèâ ñèñòåì çåìëåðîáñòâà òà 
îáðîá³òêó ´ðóíòó íà á³îð³çíîìàí³òòÿ ì³êðîîðãà-
í³çì³â òà ïë³ñíÿâèõ ãðèá³â ðîäó F. graminearum â 
ïîñ³âàõ ïøåíèö³ îçèìî¿. Ìåòîäè. Ïîëüîâ³, çàãàëü-
íî-ëàáîðàòîðí³, ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç 
íóêëå¿íîâèõ êèñëîò, àíàë³ç ôîñôîë³ï³äíèõ æèð-
íèõ êèñëîò (ÔËÆÊ). Ðåçóëüòàòè. Çàëåæíî â³ä 
ñèñòåì âåäåííÿ çåìëåðîáñòâà òà ñïîñîá³â îáðîá³ò-
êó ´ðóíòó âñòàíîâëåíî â³äì³ííîñò³ â ñòðóêòóð³ 
ì³êðîáíèõ óãðóïóâàíü òà âì³ñò ñóêóïíî¿ ÔËÆÊ. 

ÓÄÊ 633.12:631.46

Ñòðóêòóðà ì³êðîáíèõ óãðóïóâàíü ó ïîñ³âàõ ïøåíèö³ îçèìî¿ çà ð³çíèõ 
ñèñòåì çåìëåðîáñòâà
Í. Ô. Øïèðêà1*, Þ. Â. Ðóáàí1, Ë. Ì. Ïðèñÿæíþê2, Î. Ñ. Ïàâëîâ1, Ñ. Ï. Òàí÷èê1

1Íàö³îíàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè, âóë. Ãåðî¿â Îáîðîíè, 15, ì. Êè¿â, 
03041, Óêðà¿íà, *e-mail: Nelya.Shpyrka@gmail.com

2Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, ì. Êè¿â, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, 03041, Óêðà¿íà

Âèçíà÷åíî ÷àñòêó òàêñîíîì³÷íèõ ãðóï òà ð³çíè-
öþ ó ñï³ââ³äíîøåíí³ Ãðàìì+ òà Ãðàìì- áàêòåð³é, 
àêòèíîì³öåò³â, ãðèá³â òà àðáóñêóëÿðíèõ ãðèá³â 
ì³êîðèçó. Âèä³ëåíî çàãàëüíó ãåíîìíó ÄÍÊ çðàç-
ê³â ´ðóíòó òà ïðîâåäåíî ³äåíòèô³êàö³þ ãðèáêî-
âîãî ôðàãìåíòó ãåíà Tri5 Fusarium graminåarum 
ìåòîäîì ÏËÐ. Âèñíîâêè. Õàðàêòåðèñòèêà æèò-
òºçäàòíî¿ áàêòåð³àëüíî¿ ìàñè ´ðóíòó ìåòîäîì 
ÔËÆÊ çà òðüîõ ñèñòåì çåìëåðîáñòâà, ùî â³äð³ç-
íÿþòüñÿ çà ð³âíåì ðåñóðñíîãî çàáåçïå÷åííÿ, òà 
÷îòèðüîõ âàð³àíò³â îñíîâíîãî îáðîá³òêó ìåòîäîì 
ÔËÆÊ äîçâîëÿº ïîêðàùèòè ïîòåíö³àë óïðàâë³í-
íÿ ´ðóíòàìè ñ³ëüñüêîãî ãîñïîäàðñòâà. Äåòàë³çà-
ö³ÿ ðåçóëüòàò³â çà îñíîâíèì çáóäíèêîì ôóçàð³-
îçó òà ïðîäóöåíòà òðèõîòåöåíîâèõ ì³êîòîêñèí³â 
F. graminearum ìåòîäîì ÏËÐ çàáåçïå÷óº â÷àñíå 
ðåàãóâàííÿ òà êîíòðîëü ô³òîñàí³òàðíîãî ñòàíó 
ïîñ³â³â ïøåíèö³ îçèìî¿.

Êëþ÷îâ³ ñëîâà: ñèñòåìè çåìëåðîáñòâà; ô³òî-
ñàí³òàðíèé ñòàí ïîñ³â³â; ïøåíèöÿ îçèìà; ì³êðî-
áíå óãðóïóâàííÿ.

Nelya Shpyrka
https://orcid.org/0000-0002-3816-2772 
Yuliia Ruban
https://orcid.org/0000-0002-1767-3688 
Larysa Prysiazhniuk
https://orcid.org/0000-0003-4388-0485
Olexander Pavlov
https://orcid.org/0000-0002-7953-2696 
Semen Tanchyk
https://orcid.org/0000-0002-4975-7720 

âàííÿì ëèñòê³â 30% ãë³öåðèíîì. Àäàïòîâàí³ äî 
óìîâ çàêðèòîãî ´ðóíòó ðåãåíåðàíòè ìàëè õàðàê-
òåðíó äëÿ âèäó ï³ãìåíòàö³þ, áåç îçíàê õëîðîçó 
òà â³òðèô³êàö³¿. Âèñíîâêè. Ó ðåçóëüòàò³ ïðîâå-
äåíèõ äîñë³äæåíü ðîçðîáëåíî îïòèìàëüíèé ñïî-
ñ³á àäàïòàö³¿ ðåãåíåðàíò³â Fragaria in vitro äî 
óìîâ çàêðèòîãî ´ðóíòó òà îäåðæàíî æèòòºçäàòí³ 
ðîñëèíè. Ïîäàëüø³ äîñë³äæåííÿ ñïðÿìîâàí³ íà 
âèâ÷åííÿ ðîñòó ³ ðîçâèòêó ðîñëèí-ðåãåíåðàíò³â 
Fragaria â óìîâàõ â³äêðèòîãî ´ðóíòó.

Êëþ÷îâ³ ñëîâà: Fragaria L.; ðîñëèíè in vitro; 
àäàïòàö³ÿ ðîñëèí äî óìîâ in vivo; ïðèæèâëþâà-
í³ñòü ðîñëèí; ñóáñòðàòè.
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Ìåòà. Ñòâîðèòè íàóêîâî-òåõí³÷íó ã³áðèäíó 
õìàðó äëÿ îáðîáêè, çáåð³ãàííÿ ³ â³çóàë³çàö³¿ íà-
óêîâî-òåõí³÷íèõ äàíèõ òà âèçíà÷èòè îñîáëèâîñ-
ò³ ïîáóäîâè âèñîêîäîñÿæíèõ ñåðâ³ñ³â. Ìåòîäè. 
Ïðàêòè÷í³, ëàáîðàòîðí³. Ñòâîðåííÿ ã³áðèäíî¿ 
õìàðè ïðîâîäèëîñü ó 2019–2020 ðð. â Óêðà¿í-
ñüêîìó ³íñòèòóò³ åêñïåðòèçè ñîðò³â ðîñëèí. Ñõå-
ìà ïîáóäîâè ã³áðèäíî¿ õìàðè ïåðåäáà÷àëà çàáåç-
ïå÷åííÿ âèñîêî¿ äîñÿæíîñò³ õìàðíèõ ñåðâ³ñ³â 
äëÿ êîðèñòóâà÷³â, íàä³éíå çáåðåæåííÿ äàíèõ, 
àâòîìàòèçîâàíå ðåçåðâíå êîï³þâàííÿ òà õìàðíèõ 
ñåðâ³ñ³â â³çóàë³çàö³¿ äàíèõ. Ðåçóëüòàòè. Âñòàíîâ-
ëåíî, ùî âèêîðèñòàííÿ âèñîêî êîíâåðãåíòíèõ 
ñèñòåì â³ðòóàë³çàö³¿ Hyper-V òà Proxmox VE äî-
çâîëÿº ïîâíîö³ííî âèêîðèñòîâóâàòè îïåðàö³éí³ 
ñèñòåìè Windows òà Linux äëÿ ñòâîðåííÿ â³ðòó-
àëüíèõ ìàøèí, íà ÿêèõ ðîçãîðàþòüñÿ ñåðâ³ñè îá-
ðîáêè, çáåðåæåííÿ òà â³çóàë³çàö³¿ äàíèõ. Âèêî-
ðèñòàííÿ ìåðåæåâèõ ñõîâèù QNAP, HP, FreeNAS 

ÓÄÊ 004.75

Îñîáëèâîñò³ ïîáóäîâè ã³áðèäíî¿ íàóêîâî-òåõí³÷íî¿ õìàðè 
äëÿ îáðîáêè, çáåð³ãàííÿ ³ â³çóàë³çàö³¿ íàóêîâî-òåõí³÷íèõ äàíèõ
Î. Â. ßêîá÷óê*, ª. Ì. Ñòàðè÷åíêî

Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà, 
*e-mail: nwpmaster@gmail.com

Oleksandr Yakobchuk
https://orcid.org/0000-0003-1666-7486
Yevhenii Starychenko
http://orcid.org/0000-0001-8608-5268

(ç ï³äòðèìêîþ òåõíîëîã³é FiberChannel, ISCSI) 
äîçâîëÿº îòðèìóâàòè êîðèñòóâà÷àì òà õìàðíèì 
ñåðâ³ñàì øâèäêèé äîñòóï äî äàíèõ, íàä³éíî ¿õ 
çáåð³ãàòè, ïåðåâ³ðÿòè íà âì³ñò çëîâìèñíîãî ïðî-
ãðàìíîãî çàáåçïå÷åííÿ, ñòâîðþâàòè ðåçåðâí³ êî-
ï³¿. Çàñòîñóâàííÿ êåðîâàíèõ êîìóòàòîð³â Layer 
3+ ó êîìóòàö³éíîìó ÿäð³ ã³áðèäíî¿ õìàðè äî-
çâîëÿº ãíó÷êî êåðóâàòè òðàô³êîì ³ äîñòóïîì äî 
õìàðíèõ ñåðâ³ñ³â. Âèñíîâêè. Âñòàíîâëåíî, ùî 
äëÿ ñòâîðåííÿ íàóêîâî-òåõí³÷íî¿ ã³áðèäíî¿ õìà-
ðè ç âèñîêîþ äîñÿæí³ñòþ õìàðíèõ ñåðâ³ñ³â íåîá-
õ³äíå âèêîíàííÿ íàñòóïíèõ ì³í³ìàëüíèõ âèìîã: 
øâèäê³ñòü êîìóòàö³éíîãî ÿäðà ìàº ñòàíîâèòè íå 
ìåíøå 10 ÃÁ³ò/ñ; ê³ëüê³ñòü ñåðâåð³â â³ðòóàë³çà-
ö³¿ ìàº áóòè íå ìåíøå äâîõ äëÿ âèñîêî¿ äîñÿæ-
íîñò³ ñåðâ³ñ³â; ê³ëüê³ñòü ìåðåæåâèõ ñõîâèù ïî-
âèííà áóòè íå ìåíøå äâîõ (â³ðòóàëüí³ ìàøèíè, 
ðåçåðâí³ êîï³¿); êàíàë³â ³íòåðíåò íå ìåíøå äâîõ 
(â³ä ð³çíèõ ïðîâàéäåð³â) ç³ øâèäê³ñòþ 1 ÃÁ³ò/ñ 
àáî é á³ëüøå; ìåðåæåâèé äîñòóï êîðèñòóâà÷³â íà 
øâèäêîñò³ 100 Ìá³ò/ñ.

Êëþ÷îâ³ ñëîâà: ã³ïåðâ³çîð; â³ðòóàë³çàö³ÿ; âè-
ñîêà äîñÿæí³ñòü; ìåðåæåâ³ ñõîâèùà; êîìóòàö³é-
íå ÿäðî; âåáñåðâåð; êîíâåðãåíòí³ñòü; áàçà äàíèõ.
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