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ìè øòàìàìè åíòîìîïàòîãåí³â ðîä³â Beauveria, 
Metarhizium, Paecilomyces ïðîòè øê³äëèâèõ âè-
ä³â ô³òîôàã³â (ÿáëóíåâî¿ ïëîäîæåðêè, êîëîðàä-
ñüêîãî æóêà, ñèñíèõ øê³äíèê³â), ÿê³ ïî òåõíî-
ëîã³÷íîñò³, ïðîäóêòèâíîñò³, åíòîìîöèäí³é àêòèâ-
íîñò³ ïåðåâèùóþòü àíàëîãè. 

Óïåðøå âèä³ëåíî øòàìè õèæîãî ãðèáà ðîäó 
Arthrobotrys – ïðîäóöåíòè á³îïðåïàðàò³â äëÿ 
êîíòðîëþ ô³òîïàðàçèòè÷íèõ íåìàòîä òà îïòèì³-
çîâàí³ óìîâè ¿õíüîãî êóëüòèâóâàííÿ. Çàïðîïî-
íîâàíî óí³ô³êîâàí³ ïîæèâí³ ñåðåäîâèùà, îïòè-

ìàëüí³ äëÿ íàêîïè÷åííÿ á³îìàñè ³ äèôåðåíö³àö³¿ 
ð³çíèõ âèä³â åíòîìîïàòîãåí³â. 

ßê ïîêàçóº áàãàòîð³÷íèé äîñâ³ä, îáñÿãè çàñòî-
ñóâàííÿ á³îëîã³÷íèõ ïðåïàðàò³â ç êîæíèì ðîêîì 
çá³ëüøóâàòèìóòüñÿ, ùî äîçâîëèòü ïîë³ïøèòè ô³-
òîñàí³òàðíèé ñòàí àãðîöåíîç³â çà ðàõóíîê çìåí-
øåííÿ ïåñòèöèäíîãî íàâàíòàæåííÿ, çáàãà÷åííÿ 
êîðèñíîþ åíòîìîôàóíîþ ³ ïðèðîäíèìè ì³êðîîð-
ãàí³çìàìè òà îòðèìàòè âèñîêîÿê³ñíó åêîëîã³÷íî 
áåçïå÷íó ïðîäóêö³þ.
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ANALYSIS OF THE INFLUENCE OF THE PYRIMIDINE AND PYRASOLE DERIVATIVES 
ON THE EFFICIENCY OF TOMATO TRANSFORMATION

Among the different methods of improvement 
of the valuable characteristics of tomato (Solanum 
lycopersicum) cultivars, the genetic engineering, in 
particular, the gene editing technology or Agrobac-
terium-mediated transformation, are of continued 
interest up to date. To enhance the efficiency of the 
Agrobacterium-mediated transformation of tomato, 
different approaches could be applied, one of them 
is the use of the most relevant combination of phy-
tohormones in the selective medium facilitating the 
highest plant regeneration frequency in vitro. In this 
study the influence of such synthetic plant growth 
regulators as Ivin, Metiur and Kametur on the fre-
quency of Agrobacterium-mediated tomato transfor-
mation was studied. The 10-day-old seedlings of to-
mato cvs. ‘Money Maker’ and ‘Lahidny’ were trans-
formed with the use of A. tumefaciens EHA105 car-
rying pBin35LF plasmid. Ivin, Metiur and Kametur 
at concentrations 0,1, 1 and 10 µÌ were added into 
the selective medium MST (Buziashvili et al., 2020) 
supplemented with 100 mg/l kanamycin, 1 mg/l zea-
tin and 1 mg/l indole-acetic acid (IAA), or with 100 

mg/l kanamycin, 2 mg/l BAP, 0.5 mg/l IAA. After 
3 months of selection, it was shown that in the pres-
ence of 0.1 µM Metiur, 1 mg/l zeatin, 1 mg/l IAA the 
transformation frequency was at 8.89% for tomato 
cv. ‘Lahidny’ and 7.04% for tomato cv. ‘Money Mak-
er’, and these values were higher than in the absence 
of growth stimulators – 3.87% for cv. ‘Lahidny’ and 
2.5% for cv. ‘Money Maker’, respectively. Also, plant 
regeneration on explants of tomato cv. ‘Money Mak-
er’ in the presence of 2 mg/l BAP, 0.5 mg/l IAA, 
0.1 µM Metiur was observed, and the transformation 
frequency was at 2.02% on this selective medium, 
while on the medium containing only 2 mg/l BAP, 
0.5 mg/l IAA the plant regeneration on explants of 
tomato cvs. ‘Lahidny’ and ‘Money Maker’ was not 
observed. 

Therefore, the results of this study show that 
the addition of 0.1 µM Metiur in the selective me-
dium can enhance more than 2-fold the trans for-
mation frequency through enhancement of plant 
regeneration capacity of tomato explants of both 
cvs. ‘Money Maker’ and ‘Lahidny’.
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Æèòî îçèìå – ö³ííà çåðíîâà êóëüòóðà. Ïðîäî-

âîëü÷à ö³íí³ñòü éîãî âèçíà÷àºòüñÿ çíà÷íèì âì³ñ-
òîì â çåðí³ á³ëê³â (12,8%) òà âóãëåâîä³â (69,1%). 
Íàÿâí³ñòü ó æèòíüîìó õë³á³ ïîâíîö³ííèõ á³ëê³â, 
áàãàòèõ íà íåçàì³íí³ äëÿ ëþäåé àì³íîêèñëîòè, 
îñîáëèâî íà ë³çèí, àðã³í³í òà ³í., âåëèêî¿ ê³ëü-
êîñò³ ëåãêîçàñâîþâàíèõ âóãëåâîä³â, à òàêîæ äóæå 
âàæëèâèõ â³òàì³í³â (À, Â1 Â2, Â3, Â6, ÐÐ, Ñ), çíà-

÷íà êàëîð³éí³ñòü (1 êã æèòíüîãî õë³áà çàáåçïå÷óº 
ëþäèíó 2481,2 êêàë) ñâ³ä÷àòü ïðî éîãî âèñîêó ïî-
æèâí³ñòü ÿê ïðîäóêòó õàð÷óâàííÿ, îñîáëèâî ïðè 
âèêîíàíí³ ëþäèíîþ ô³çè÷íî¿ ïðàö³. 

Ïðè âèð³øåíí³ ïðîáëåìè çá³ëüøåííÿ âèðîá-
íèöòâà çåðíà æèòà, ³ñòîòíîãî çíà÷åííÿ íàáóëî 
ñòâîðåííÿ âèñîêîâðîæàéíèõ êîðîòêîñòåáëîâèõ 
ñèíòåòèê³â ³íòåíñèâíîãî òèïó. Ìåòà äîñë³äæåí-



 Ñåëåêö³ÿ, ãåíåòèêà òà òåõíîëîã³¿ âèðîùóâàííÿ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð 
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íÿ – ñòâîðåííÿ òà îö³íêà êîðîòêîñòåáëîâèõ ïî-
ïóëÿö³é äëÿ ñåëåêö³¿ ãåòåðîçèñíèõ ã³áðèä³â òà 
ñîðò³â-ñèíòåòèê³â ³íòåíñèâíîãî òèïó, ö³ëüîâîãî 
âèêîðèñòàííÿ, àäàïòîâàíèõ äî óìîâ Óêðà¿íè. 
Ìåòîäè äîñë³äæåíü: 1) ïîëüîâ³ – äîá³ð, ã³áðèäè-
çàö³ÿ, 2) ëàáîðàòîðíèé – âèì³ðþâàëüíî-âàãîâèé, 
äëÿ âèçíà÷åííÿ ìåòðè÷íèõ ïîêàçíèê³â îçíàê 
ðîñëèí òà îáë³êó âðîæàþ; 3) ñòàòèñòè÷íèé – 
âñòàíîâëåííÿ íà îñíîâ³ ìåòîä³â ìàòåìàòè÷íî¿ 
ñòàòèñòèêè äîñòîâ³ðíîñò³ îòðèìàíèõ ðåçóëüòà-
ò³â. Ó 2019 ðîö³ ïðîàíàë³çîâàíî, ñôîðìîâàíî ìå-
òîäîì ³íäèâ³äóàëüíî-ðîäèííîãî äîáîðó òà âèñ³ÿ-
íî 18 ñèíòåòè÷íèõ ïîïóëÿö³¿ æèòà îçèìîãî íà 
³çîëÿö³éíèõ ä³ëÿíêàõ. Ó ïåð³îä ïîâíî¿ ñòèãëîñò³ 
ç íèõ â³ä³áðàëè âðîæàéí³ åë³òí³ ðîñëèíè, ùî 
ïîºäíóâàëè êîðîòêå ñòåáëî (≤120 ñì) òà êðóïíå 
çåðíî (≥5,0 ã). Íàñ³ííÿ êîæíî¿ â³ä³áðàíî¿ ðîñ-
ëèíè âèñ³âàëîñü íà ïëîù³ æèâëåííÿ 30 × 5 ñì 
îäíî-äâîðÿäêîâèìè ä³ëÿíêàìè äîâæèíîþ 8 ì ç 
äîòðèìàííÿì óìîâ ³çîëÿö³¿ ó 2020 ð. Êîåô³ö³-
ºíò óñïàäêîâóâàííÿ âèçíà÷àëè çà ïîäâîºíèì êî-
åô³ö³ºíòîì ãåíåòè÷íî¿ àäèòèâíî¿ êîðåëÿö³¿ ì³æ 
áàòüêàìè ³ ñåðåäíüîþ àðèôìåòè÷íîþ íàùàäê³â. 
Ðåàë³çîâàíó åôåêòèâí³ñòü äîáîðó (RF) âèçíà÷àëè 
çà ïîð³âíÿííÿì íàùàäê³â ç âèõ³äíèìè áàòüê³â-
ñüêèìè ôîðìàìè. ²íòåíñèâí³ñòü äîáîðó âèçíà÷à-
ëè ñåëåêö³éíèì äèôåðåíö³àëîì (Sd). 

Ó 2020–2021 ðîêàõ âèä³ëåíî 198 ë³í³é òà 
îá’ºäíàíî ó ðîäèíè çà ãîñïîäàðñüêî-ö³ííèìè 
îçíàêàìè é ðîçì³ùåíî íà 18 ³çîëüîâàíèõ ä³ëÿí-
êàõ. ßê çàçíà÷àëîñÿ, ïîïóëÿö³¿ æèòà îçèìîãî 
áóëè ï³ääàí³ äîáîðó çà âèñîòîþ ðîñëèí ó íà-

ïðÿìêó ¿¿ çìåíøåííÿ – ñåëåêö³éíèé äèôåðåíö³-
àë (Sd) çà âèñîòîþ ðîñëèí çì³íþâàâñÿ â³ä -1,8 äî 
-19,2 ñì ó ð³çíèõ ïîïóëÿö³é. Ïîòð³áíî â³äì³òèòè 
íèçüê³ ïîêàçíèêè óñïàäêîâóâàíîñò³ (h2) îçíàêè 
äîâæèíà ñòåáëà ó ñèíòåòè÷íèõ ïîïóëÿö³é, îêð³ì 
¹ 14 – 0,87 òà ¹ 18 – 0,81. Òàêèé ôàêò âêàçóº 
íà ïåðåâàæíèé âïëèâ çîâí³øí³õ óìîâ íà ôîð-
ìóâàííÿ âèñîòè ðîñëèí òà ³ñòîòíó â³äì³íí³ñòü 
óìîâ âåãåòàö³¿ ó 2019–2020 òà 2020–2021 ðð. Ðå-
àë³çîâàíà åôåêòèâí³ñòü äîáîðó (RF) çà âèñîòîþ 
ðîñëèí ó ïîïóëÿö³é âèÿâèëàñÿ âèñîêîþ, íàâ³òü 
á³ëüøîþ çà ïîêàçíèê ñåëåêö³éíîãî äèôåðåíö³à-
ëó ó 10 ïîïóëÿö³é. Ó 8 ïîïóëÿö³é â³äïîâ³äü íà 
äîá³ð áóëà â ìåæàõ ïðîãíîçîâàíîãî åôåêòó äî-
áîðó. Íàéíèæ÷ó åôåêòèâí³ñòü äîáîðó çà âèñîòîþ 
ðîñëèí â³äì³÷åíî ó ïîïóëÿö³¿ ¹ 8 – -0,6 ñì òà 
¹ 7 – -1,9 ñì. 

Ó 2021 ðîö³ ïðîäîâæèëè ñòðàòåã³þ ñïðÿìîâà-
íîãî äîáîðó íà çíèæåííÿ âèñîòè ðîñëèí ó ñèí-
òåòè÷íèõ ïîïóëÿö³ÿõ, òàê ñåëåêö³éíèé äèôåðåí-
ö³àë (Sd) âèçíà÷åíèé íà ð³âí³ â³ä -7,6 äî -0,9 ñì. 
Ó ïîïóëÿö³ÿõ, äå çà ïîïåðåäí³é öèêë äîáîðó äî-
ñÿãëè âèñîòó íàùàäê³â ó ìåæàõ 100–110 ñì, äëÿ 
çíèæåííÿ åôåêòó íåãàòèâíîãî ³íáðèäèíãó ïðî-
âåäåíî ñòàá³ë³çàö³þ îçíàêè íà âêàçàíîìó ð³âí³.

Ïðîâåäåíî âèâ÷åííÿ ñèíòåòè÷íèõ ïîïóëÿö³é 
(ðîäèí), ÿê³ ôîðìóâàëèñÿ çà ê³ëüê³ñíèìè ïîêàç-
íèêàìè ôåíîòèïîâîãî ïðîÿâó îçíàê: ïîºäíàííÿ 
êîðîòêîãî, íåâèëÿãàþ÷îãî ñòåáëà ç êðóïíèì çåð-
íîì. Âñòàíîâëåíî âèñîêó ðåàë³çîâàíó åôåêòèâ-
í³ñòü äîáîðó (RF) çà âèñîòîþ ðîñëèí ó ïîïóëÿö³é 
æèòà îçèìîãî.
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ÂÈßÂËÅÍÍß ÇÁÓÄÍÈÊÀ ÁÀÊÒÅÐ²ÀËÜÍÎ¯ ÏËßÌÈÑÒÎÑÒ² Ó ÏÎÑ²ÂÀÕ ÑÎÐÈÇÓ
Ñîðãî º îäí³ºþ ³ç íàéïîøèðåí³øèõ ñ³ëüñüêî-

ãîñïîäàðñüêèõ êóëüòóð. Ïåðåäáà÷óâàíà çì³íà 
êë³ìàòè÷íèõ óìîâ â Óêðà¿í³ ïîâ’ÿçàíà ³ç çðîñ-
òàííÿì ñåðåäíüî¿ òåìïåðàòóðè òà çìåíøåííÿì 
ê³ëüêîñò³ îïàä³â, òîìó àðãàð³¿ âñå ÷àñò³øå çâåðòà-
þòü óâàãó íà ïåðñïåêòèâó âèðîùóâàííÿ ñîðãîâèõ 
êóëüòóð â íàø³é êðà¿í³. Ñåðåä ñîðãîâèõ êóëüòóð 
â Óêðà¿í³ âèðîùóþòü ñîðãî çåðíîâå, öóêðîâå òà 
òðàâ’ÿíèñòå. Îñîáëèâó óâàãó íåîáõ³äíî ïðèä³ëÿòè 
çåðíîâîìó ñîðãî, ÿêå ìîæå áóòè âèêîðèñòàíî äëÿ 
õàð÷îâèõ ïîòðåá ëþäåé. Óêðà¿íñüê³ ñåëåêö³îíåðè 
ïðàöþþòü íàä âäîñêîíàëåííÿì ñîðò³â òà òåõíî-
ëîã³¿ âèðîùóâàííÿ êðóï’ÿíî¿ êóëüòóðè ³ç ðîäèíè 
ñîðãîâèõ – ñîðèçó. Çîêðåìà, óâàãè ïîòðåáóº âäî-
ñêîíàëåííÿ òåõíîëîã³¿ êîíòðîëþ çáóäíèê³â õâî-
ðîá ñîðèçó. Â óìîâàõ çì³íè êë³ìàòó ïåðåäáà÷àºòü-
ñÿ ðîçøèðåííÿ àðåàë³â ³ çðîñòàííÿ øê³äëèâîñò³ 
ô³òîïàòîãåííèõ áàêòåð³é, òîìó, íà íàøó äóìêó, 
íåîáõ³äíî ïðèä³ëÿòè óâàãó ïðîãíîçóâàííþ ïîøè-
ðåííÿ ô³òîïàòîãåííèõ áàêòåð³é íà ñîðèç³. Ìåòîþ 
ðîáîòè áóâ àíàë³ç ïîñ³â³â ñîðèçó ó ×åðêàñüê³é îá-
ëàñò³ íà íàÿâí³ñòü çáóäíèê³â áàêòåð³îç³â.

Äëÿ âèÿâëåííÿ òèïîâèõ äëÿ áàêòåð³àëüíî-
ãî óðàæåííÿ ñèìïòîì³â íà ðîñëèíàõ ñîðãîâèõ 
êóëüòóð çä³éñíþâàëè â³çóàëüíå îáñòåæåííÿ ïî-
ñ³â³â ñîðèçó ó ãîñïîäàðñòâàõ Óìàíñüêîãî ðàéî-
íó ×åðêàñüêî¿ îáëàñò³. ²çîëÿö³þ áàêòåð³àëüíèõ 
çáóäíèê³â ³ç óðàæåíèõ ðîñëèí òà âèâ÷åííÿ ¿õí³õ 
ô³ç³îëîãî-á³îõ³ì³÷íèõ âëàñòèâîñòåé çä³éñíþâàëè 
êëàñè÷íèìè ì³êðîá³îëîã³÷íèìè ìåòîäàìè.

Áàêòåð³àëüíà ïëÿìèñò³ñòü ñîðãîâèõ (Pseudomo-
nas syringae pv. syringae) º îäí³ºþ ³ç íàéá³ëüø 
âèâ÷åíèõ áàêòåð³àëüíèõ õâîðîá öèõ êóëüòóð. 
Íàìè çà îáñòåæåííÿ ïîñ³â³â ñîðèçó ó ×åðêàñüê³é 
îáëàñò³ áóëè âèÿâëåí³ ðîñëèíè, ùî ìàëè òèïîâ³ 
äëÿ áàêòåð³àëüíî¿ ïëÿìèñòîñò³ ñîðãî óðàæåííÿ 
– ïëÿìè íà ëèñò³ ñîëîì’ÿíî-æîâòîãî êîëüîðó, 
ÿê³ ìàþòü ÷åðâîíó îáëÿì³âêó. Óðàæåí³ñòü ïîñ³-
â³â ñîðèçó ó ãîñïîäàðñòâàõ ×åðêàñüêî¿ îáëàñò³ ó 
2020–2021 ðîêàõ ñòàíîâèëà 1–1,4%.

Âèä³ëåí³ íàìè ³çîëÿòè ³ç óðàæåíèõ ðîñëèí 
ñîðèçó áóëè çà îñíîâíèìè ô³ç³îëîãî-á³îõ³ì³÷íè-
ìè îçíàêàìè ñõîæ³ ³ç P. syringae pv. syringae. 
Äëÿ ³äåíòèô³êàö³¿ øòàì³â ô³òîïàòîãåííèõ áàê-


