
 Ñåëåêö³ÿ, ãåíåòèêà òà òåõíîëîã³¿ âèðîùóâàííÿ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð 

50 Íàóêîâå çàáåçïå÷åííÿ ³ííîâàö³éíîãî ðîçâèòêó àãðîïðîìèñëîâîãî êîìïëåêñó â óìîâàõ çì³í êë³ìàòó

UDC 631.559:634.723:631.4:631.81
Kopytko P. H., Doctor of Agricultural Sciences, Professor
Liubych V. V., Doctor of Agricultural Sciences, Professor
Krotyk A. S., postgraduate
Uman National University of Horticulture
E-mail: LyubichV@gmail.com

INFLUENCE OF ELEMENTS OF AGRICULTURAL TECHNOLOGY 
ON FORMATION OF CHLOROPHYLL IN CURRANT LEAVES

Plants cover more than 70 % of the global land 
surface and are among the most important re-
sources on the Earth; their distributions are also 
intensively and closely related to human activities. 
Terrestrial plants that can perform photosynthesis 
are the energy and organic matter providers for 
almost all ecosystems and are also the main prod-
ucts of the vast majority of terrestrial ecosystems. 
The plants importance has provided the obtaining 
of plants information based on various approaches 
and methods as a constant interest.

The research work contains results of the study 
on chlorophyll content in currant leaves and its 
mass, as well as yield of berries depending on the 
elements of the agricultural technology. It was 
found that the highest chlorophyll content was af-
ter applying N
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90
 and top dressing with 5 % 

solution of Riverm fertilizer. That is 0.36% at 
keeping space between rows as the complete fallow.

Applying mineral fertilizers without top dress-
ing increased this characteristic to 0.24–0.28% 
depending on the soil consistency near bushes. Top 
dressing with 1% solution of Riverm fertilizer in-
creased chlorophyll content to 28–40% and appli-
cation of 2–5% solution increased it to 60–65% 
depending on the soil consistency near bushes.

A similar tendency is observed in growing cur-
rants when there is land resting of the space be-

tween rows. However, the chlorophyll content was 
always significantly lower compared with variants 
in which space between rows was kept as the com-
plete fallow. The highest chlorophyll content was 
after applying N60P90K90 and top dressing with 
3% solution of Riverm fertilizer. The lowest chlo-
rophyll content was in the variant without fertiliz-
ers – 0.19–0.20%.

Studies show that the mass of chlorophyll varied 
to a large extent and the value of it has changed 
significantly because of the currant leaves mass. 
Thus, after keeping the soil between rows as the 
complete fallow in the variant without fertilizers 
this characteristic was 3.67 kg/ha in case of the 
complete fallow near bushes. It was 4.70 kg/ ha 
after straw mulching and 4.55 kg/ha after mulch 
planting. Application of N
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increased this characteristic to 4.83, 6.47 and 
5.51 kg/ha respectively or by 32–38% in compari-
son with the check variant. Top dressing also in-
fluenced on the increase in mass of chlorophyll. 
However, the optimal variant was after application 
of 3% solution of Riverm fertilizer.

Growing black currants is optimal after apply-
ing N

60
P

90
K

90
 and 3 % solution of Riverm fertilizer 

with keeping space between rows as the complete 
fallow and straw mulching or mulch planting of 
bushes.
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Ìåòîþ íàøèõ äîñë³äæåíü áóëî óäîñêîíàëèòè 
îñíîâí³ åëåìåíòè òåõíîëîã³¿ âèðîùóâàííÿ íàñ³í-
íÿ ìîðêâè ñòîëîâî¿ çà êðàïëèííîãî çðîøåííÿ. 
Äîñë³äæåííÿ ïðîâîäèëè â ²íñòèòóò³ çðîøóâàíî-
ãî çåìëåðîáñòâà ÍÀÀÍ ó 2017–2019 ðð. ¥ðóíò äî-
ñë³äíî¿ ä³ëÿíêè òåìíî-êàøòàíîâèé, ñëàáî ñîëîí-
öþâàòèé, ñåðåäíüîñóãëèíêîâèé. Äîñë³äæåííÿ 
âïëèâó ñõåìè âèñàäæóâàííÿ ³ ä³àìåòðó êîðåíå-
ïëîä³â íà âðîæàéí³ñòü òà ÿê³ñòü íàñ³ííÿ ïðîâî-
äèëè çà ñõåìè: ôàêòîð À – ä³àìåòð êîðåíåïëîäó: 
1) 15–20 ìì, 2) 21–30 ìì, 3) 31–40 ìì; ôàêòîð 
Â – ñõåìà ñàä³ííÿ ìàòî÷íèê³â: 1) 70õ15 ñì, 2) 
70õ20 ñì, 3) 70õ25 ñì 70õ30 ñì. Ïîâòîðí³ñòü äî-
ñë³ä³â ÷îòèðèðàçîâà, çàãàëüíà ïëîùà ä³ëÿíêè – 
14 ì2, îáë³êîâà – 10 ì2. Äîñë³äè ïðîâîäèëè çà 
óìîâ êðàïëèííîãî çðîøåííÿ. Íîðìà çðîøåííÿ 

çà âåãåòàö³þ íàñ³ííºâèõ ðîñëèí ó 2017 ð. ñòà-
íîâèëà 1950 ì3/ãà, ñóìàðíå âîäîñïîæèâàííÿ – 
3586 ì3/ãà, ó 2018 ð. â³äïîâ³äíî – 2680 ³ 3785 ì3/
ãà, ó 2019 ð. â³äïîâ³äíî – 1620 ³ 3570 ì3/ãà. Ó 
äîñë³äàõ âèêîðèñòîâóºòüñÿ ñîðò ìîðêâè ñòîëîâî¿ 
‘ßñêðàâà’ ñåëåêö³¿ ²íñòèòóòó îâî÷³âíèöòâà ³ áà-
øòàííèöòâà ÍÀÀÍ.

Äîñë³äæåííÿìè âñòàíîâëåíî, ùî ñõåìè âèñà-
äæóâàííÿ ³ ä³àìåòð êîðåíåïëîäó ìàþòü ñóòòºâèé 
âïëèâ íà âðîæàéí³ñòü íàñ³ííÿ ìîðêâè ñòîëîâî¿. 
Ó ñåðåäíüîìó çà 2016–2018 ðð. çà ñõåìè âèñàäæó-
âàííÿ 70õ15 ñì óðîæàéí³ñòü íàñ³ííÿ ñòàíîâèëà 
0,90–1,07 ò/ãà, çà äðóãî¿ – 0,78–0,94 ò/ãà, çà òðå-
òüî¿ – 0,67–0,78 ò/ãà, çà ÷åòâåðòî¿ – 0,61–0,73 ò/
ãà. Âèñàäæóâàííÿ ìàòî÷íèê³â ñåðåäíüî¿ ôðàêö³¿ 
ñóòòºâî çá³ëüøóº âðîæàéí³ñòü íàñ³ííÿ íà 0,09 ò/
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ãà (12,2%,) êðóïíî¿ ôðàêö³¿ – íà 0,14 ò/ãà (18,9%) 
ïîð³âíÿíî ç äð³áíèìè êîðåíåïëîäàìè. Âèñàäæó-
âàííÿ ìàòî÷íèê³â çà ñõåìè 70õ15 ñì çàáåçïå÷óº 
îòðèìàííÿ âðîæàéíîñò³ íàñ³ííÿ 0,99 ò/ãà, çà 
70õ20 ñì – 0,87 ò/ãà, çà 70õ25 ñì – 0,74 ò/ãà, çà 
70õ30 ñì – 0,67 ò/ãà. Çìåíøåííÿ â³äñòàí³ ì³æ 
ðîñëèíàìè ç 30 äî 20 ñì çá³ëüøóº âðîæàéí³ñòü 
íàñ³ííÿ íà 38,8%, ç 30 äî 15 ñì – íà 47,8 %. 
Ïîêàçíèêè ïîñ³âíî¿ ÿêîñò³ íàñ³ííÿ ìîðêâè ñòî-
ëîâî¿ ìàþòü ïåâíó ì³íëèâ³ñòü. Ìàñà 1000 øò. íà-
ñ³ííÿ çàëåæíî â³ä óìîâ âèðîùóâàííÿ ñòàíîâèëà 
0,85–0,96 ã, åíåðã³ÿ ïðîðîñòàííÿ – 64,0–71,0%, 
ñõîæ³ñòü – 76,0–84,0%. Ó ñåðåäíüîìó çà ðîêè äî-
ñë³äæåíü íàñ³ííºâ³ ðîñëèíè ³ç ìàòî÷íèê³â ä³àìå-
òðîì 15–20 ìì ñôîðìóâàëè íàñ³ííÿ ìàñîþ 1000 

íàñ³íèí 0,96–1,01 ã, çà 21–30 ìì – 0,99–1,04 ã, 
çà 31–40 ìì – 1,00–1,06 ã. Çà âèñàäæóâàííÿ 
êðóïíèõ ìàòî÷íèê³â ñõîæ³ñòü íàñ³ííÿ ñòàíîâèëà 
84%, ó äð³áíèõ – 80%.

Òàêèì ÷èíîì, íàø³ äîñë³äæåííÿ ïîêàçàëè, 
ùî ñõåìè âèñàäæóâàííÿ ³ ä³àìåòð êîðåíåïëîäó 
ìàþòü ñóòòºâèé âïëèâ íà âðîæàéí³ñòü íàñ³ííÿ 
ìîðêâè ñòîëîâî¿. Çà âèñàäæóâàííÿ êðóïíèõ ìà-
òî÷íèê³â (31–40 ìì) çà ñõåìè 70õ15 ñì îòðèìàíî 
íàéá³ëüøèé âðîæàé íàñ³ííÿ – 1,07 ò/ãà. Çàãó-
ùåííÿ íàñ³ííºâèõ ðîñëèí ó ðÿäêó ç 30 äî 15 ñì 
ñïðèÿº çá³ëüøåííþ âðîæàéíîñò³ íàñ³ííÿ íà 
47,8%. Ïîñ³âí³ òà âðîæàéí³ âëàñòèâîñò³ íàñ³ííÿ 
íå çàëåæàëè â³ä ñõåìè âèñàäæóâàííÿ ³ ðîçì³ðó 
ìàòî÷íèõ êîðåíåïëîä³â.
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ÇÀ ÊÐÀÏËÈÍÍÎÃÎ ÇÐÎØÅÍÍß

Â÷åíèìè ²íñòèòóòó çðîøóâàíîãî çåìëåðîá-
ñòâà ÍÀÀÍ óäîñêîíàëåíî òåõíîëîã³þ âèðîùó-
âàííÿ íàñ³ííÿ áóðÿêà ñòîëîâîãî çà êðàïëèííîãî 
çðîøåííÿ, ÿêà ïåðåäáà÷àº ï³äâèùåííÿ åôåêòèâ-
íîñò³ âèðîáíèöòâà çà ðàõóíîê ðàö³îíàëüíîãî âè-
êîðèñòàííÿ ìàòî÷íèê³â-øòåêë³íã³â òà ñòâîðåííÿ 
îïòèìàëüíèõ óìîâ ðîçâèòêó äëÿ íàñ³ííºâèõ ðîñ-
ëèí. Ïîñòàâëåíà çàäà÷à äîñÿãàºòüñÿ òèì, ùî äëÿ 
óìîâ ï³âäíÿ Óêðà¿íè áîðîçíè äëÿ ñàä³ííÿ ìàòî÷-
íèê³â íàð³çàþòü âîñåíè òà îíîâëþþòü íàâåñí³, 
ùî äîçâîëÿº âèñàäèòè ìàòî÷íèêè â äðóã³é-òðå-
ò³é äåêàäàõ áåðåçíÿ; ðîçðàõóíêîâó äîçó äîáðèâ 
(N
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) âíîñÿòü: âðîçêèä âîñåíè, ëîêàëüíî 

â áîðîçíè òà ç ïîëèâíîþ âîäîþ (ôåðòèãàö³ÿ) 
N
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15 
òðè÷³ çà âåãåòàö³þ íàñ³ííèê³â. Çà ðå-

çóëüòàòàìè äîñë³äæåíü ²ÇÇ ÍÀÀÍ âðîæàéí³ñòü 
íàñ³ííÿ áóðÿêà ñòîëîâîãî ó 2013 ð. ñòàíîâèëà 
1,0–1,66 ò/ãà, ó 2014 ð. – 1,37–2,31 ò/ãà, ó 2015 ð. 
– 1,37–2,19 ò/ãà, ó ñåðåäíüîìó çà ðîêè äîñë³äæåíü 
– 1,24–2,05 ò/ãà. Çà ñõåìè âèñàäæóâàííÿ ìàòî÷-
íèõ êîðåíåïëîä³â (ôàêòîð À) 50+90 ñì îòðèìàíî 
1,66 ò íàñ³ííÿ ñîðòó ‘Áîðäî õàðê³âñüêèé’ ç îäíî-
ãî ãåêòàðó, çà 160+50 ñì – 1,55 ò/ãà. Âíåñåííÿ 
ðîçðàõóíêîâî¿ äîçè äîáðèâ N
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âðîæàéí³ñòü íàñ³ííÿ íà 0,37 ò/ãà (26,1%). Çá³ëü-
øåííÿ ãóñòîòè âèðîùóâàííÿ íàñ³ííºâèõ ðîñëèí 
ç 28 äî 42 òèñ. øò./ãà ñïðèÿº ï³äâèùåííþ âðî-
æàéíîñò³ íàñ³ííÿ íà 0,24 ò/ãà (16,1%). Íàéá³ëü-
øó âðîæàéí³ñòü íàñ³ííÿ 2,05 ò/ãà îäåðæàíî çà 
ñõåìè ñàä³ííÿ ìàòî÷íèê³â 90+50 ñì, âíåñåííÿ 
ðîçðàõóíêîâî¿ äîçè äîáðèâ N
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âèðîùóâàííÿ íàñ³ííºâèõ ðîñëèí 42,6 òèñ./ãà, 
ïåðåâèùåííÿ íàä êîíòðîëåì ñòàíîâèòü 48,6 %.

Íàñ³ííÿ, îòðèìàíå ó äîñë³ä³ ìàº òàê³ ïîêàç-
íèêàìè ÿêîñò³: ìàñà 1000 øò. – 19,6–20,2 ã, 
åíåðã³ÿ ïðîðîñòàííÿ 71–75%, ñõîæ³ñòü 92–96%. 
Ñîðòîâà ÷èñòîòà (òèïîâ³ñòü) îòðèìàíîãî íàñ³ííÿ 
ó ïîòîìñòâ³ áóëà â ìåæàõ 92,0–99,0%. Çáåðåæå-
í³ñòü ñîðòîâèõ îçíàê ñîðòó ó ïîòîìñòâ³ íå çà-
ëåæèòü â³ä äîñë³äæóâàíèõ åëåìåíò³â òåõíîëîã³¿ 
âèðîùóâàííÿ íàñ³ííÿ.

Àíàë³ç åêîíîì³÷íî¿ åôåêòèâíîñò³ âèðîùóâàí-
íÿ íàñ³ííÿ ïîêàçàâ, ùî ó ñåðåäíüîìó çà ðîêè äî-
ñë³äæåíü çà ñõåìè ñàä³ííÿ ìàòî÷íèê³â 160+50 ñì 
³ ìàêñèìàëüíî¿ ãóñòîòè óìîâíî ÷èñòèé ïðèáóòîê 
ñòàíîâèòü 76,63 òèñ. ãðí/ãà, ðåíòàáåëüí³ñòü âèðîá-
íèöòâà – 101,0%, ñîá³âàðò³ñòü íàñ³ííÿ – 39,9 ãðí/
êã. Ðîçðîáëåíèé ñïîñ³á äîçâîëÿº çìåíøèòè âè-
òðàòè íà âèêîðèñòàííÿ êðàïëèííî¿ ñòð³÷êè íà 
33,3%. Âíåñåííÿ ðîçðàõóíêîâî¿ íîðìè äîáðèâ çà 
ñõåìè 90+50 ñì ³ ãóñòîòè 42,6 òèñ. øò./ãà ñïðèÿº 
çá³ëüøåííþ ÷èñòîãî ïðèáóòêó íà 36,95 òèñ. ãðí/
ãà, çà 160+50 ñì – íà 51,36 òèñ. ãðí/ãà ïîð³âíÿ-
íî ç êîíòðîëåì (áåç äîáðèâ). Íàéá³ëüøèé óìîâíî 
÷èñòèé ïðèáóòîê 99,47 ãðí/ãà, ðåíòàáåëüí³ñòü âè-
ðîáíèöòâà 137,1 % îòðèìàíî çà ñõåìè âèñàäæó-
âàííÿ ìàòî÷íèê³â 50+90 ñì, âíåñåííÿ ðîçðàõóí-
êîâî¿ äîçè äîáðèâ ³ ãóñòîòè ðîñëèí 42,6 òèñ. øò./
ãà. Çà ðåçóëüòàòàìè äîñë³äæåíü îòðèìàíî Ïàòåíò 
íà êîðèñíó ìîäåëü 103313 «Ñïîñ³á âèðîùóâàííÿ 
íàñ³ííÿ áóðÿêó ñòîëîâîãî ïðè êðàïëèííîìó çðî-
øåíí³ íà ï³âäí³ Óêðà¿íè».


