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Íà ñüîãîäí³ â çâ’ÿçêó ç³ çì³íîþ êë³ìàòó òà 
ï³äâèùåííÿì ö³í íà ïàëèâî-ìàñòèëüí³ ìàòå-
ð³àëè îäíèì ³ç çàõîä³â çáåðåæåííÿ ðîäþ÷îñò³ 
´ðóíòó òà ï³äâèùåííÿ ïðîäóêòèâíîñò³ ñ³ëüñüêî-
ãîñïîäàðñüêèõ êóëüòóð º âèá³ð ñïîñîáó ³ ãëèáè-
íè îñíîâíîãî îáðîá³òêó ´ðóíòó òà âñòàíîâëåííÿ 
îïòèìàëüíèõ äîç âíåñåííÿ ì³íåðàëüíèõ äîáðèâ, 
ùî çàáåçïå÷óº ñòâîðåííÿ ñïðèÿòëèâèõ óìîâ äëÿ 
íàêîïè÷åííÿ âîëîãè ³ äîñòóïíèõ ôîðì åëåìåí-
ò³â ì³íåðàëüíîãî æèâëåííÿ äëÿ ðîñòó ³ ðîçâèòêó 
ðîñëèí ñî¿ òà ôîðìóâàííÿ âðîæàþ. 

Çà ðåçóëüòàòàìè åêñïåðèìåíòàëüíèõ äîñë³-
äæåíü â÷åíèõ Óêðà¿íè òà ³íøèõ êðà¿í ñâ³òó ñîÿ 
íà ñòâîðåííÿ ëèñòîñòåáëîâî¿ ìàñè ³ íàñ³ííÿ âè-
òðà÷àº âåëèêó ê³ëüê³ñòü âîëîãè ³ ïîæèâíèõ ðå-
÷îâèí, òîìó ìåòîþ íàøèõ äîñë³äæåíü áóëî âñòà-
íîâëåííÿ âïëèâó îðàíêè, ÷èçåëüíîãî, äèñêîâîãî 
³ íóëüîâîãî îáðîá³òêó ´ðóíòó òà äîç àçîòíèõ äî-
áðèâ íà àãðîô³çè÷í³ âëàñòèâîñò³, ïîæèâíèé ðå-
æèì òà âðîæàéí³ñòü íàñ³ííÿ ñî¿.

Äîñë³äæåííÿ ïðîâîäèëèñü ïðîòÿãîì 2020–
2021 ðð. â ñòàö³îíàðíîìó ïîëüîâîìó äîñë³ä³ Àñ-
êàí³éñüêî¿ ÄÑÄÑ ²íñòèòóòó çðîøóâàíîãî çåì-
ëåðîáñòâà ÍÀÀÍ, çàêëàäåíîìó ó 2008 ðîö³ â 
÷îòèðèï³ëüí³é ïðîñàïí³é ñ³âîçì³í³ íà ôîí³ ÷î-
òèðüîõ ñèñòåì îñíîâíîãî îáðîá³òêó (Ôàêòîð À) ç 
îðàíêîþ íà ãëèáèíó 28–30 ñì ï³ä ñîþ â ñèñòåì³ 
äèôåðåíö³éîâàíîãî îáðîá³òêó, ÷èçåëüíèì ðîçïó-
øóâàííÿì íà òàêó ñàìó ãëèáèíó ó ñèñòåì³ ð³çíî-
ãëèáèííîãî áåçïîëèöåâîãî ðîçïóøóâàííÿ, äèñ-
êîâèì îáðîá³òêîì íà ãëèáèíó 12–14 ñì â ñèñòåì³ 
îäíîãëèáèííîãî ì³ëêîãî áåçïîëèöåâîãî òà ñ³âáîþ 
â ïîïåðåäíüî íåîáðîáëåíèé ´ðóíò çà íóëüîâîãî. 

Åôåêòèâí³ñòü îñíîâíîãî îáðîá³òêó âèçíà÷àëàñÿ 
íà ôîí³ ð³çíèõ äîç àçîòíèõ äîáðèâ (êîíòðîëü – 
áåç äîáðèâ, N
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, N
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, N

90
) (Ôàêòîð Â). Ó äîñë³ä³ 

âèñ³âàâñÿ ðàííüîñòèãëèé ñîðò ñî¿ ‘Ä³îíà’ ïîïå-
ðåäíèêîì áóëà ïøåíèöÿ îçèìà ç ï³ñëÿæíèâíèì 
ïîñ³âîì ã³ð÷èö³ á³ëî¿ íà ñèäåðàò.

Ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷àòü, ùî îïòè-
ìàëüí³ ïîêàçíèêè ù³ëüíîñò³ ñêëàäåííÿ ó øàð³ 
´ðóíòó 0–40 ñì ôîðìóâàëàñÿ çà îðàíêè ³ ÷èçåëü-
íîãî ðîçïóøóâàííÿ íà ãëèáèíó 28–30 ñì ç ïî-
êàçíèêàìè íà ïî÷àòêó âåãåòàö³¿ 1,17 òà 1,20 ã/ñì3, 
à â ê³íö³ âåãåòàö³¿ – 1,18 òà 1,24 ã/ñì3 àáî çðîñëè 
íà 0,85 òà 3,3%.

Íàéá³ëüø óù³ëüíåíèì ´ðóíò âèÿâèâñÿ íà ïî-
÷àòêó âåãåòàö³¿ ó âàð³àíò³ íóëüîâîãî îáðîá³òêó ç 
ïîêàçíèêîì 1,24 ³ çà äèñêîâîãî ì³ëêîãî 1,25 ã/ñì3, 
à ïåðåä çáèðàííÿì âðîæàþ âîíè çðîñëè äî 1,25 
òà 1,30 ã/ñì3 àáî ï³äâèùèëèñÿ â³äïîâ³äíî íà 0,8 
òà 4,0%. Ïîðèñò³ñòü, âîäîïðîíèêí³ñòü ´ðóíòó ³ 
çàïàñè âîëîãè êðàùèìè áóëè òàêîæ ó âàð³àíò³ 
îðàíêè íà 28–30 ñì, ùî ñïðèÿëî îòðèìàííþ íàé-
âèùîãî ð³âíÿ âðîæàéíîñò³ çà äîçè N

60
 3,31 ò/ãà, 

à çà ÷èçåëüíîãî ðîçïóøóâàííÿ – 2,84 ò/ãà àáî 
ìåíøå íà 14,2%. Çà äèñêîâîãî ³ íóëüîâîãî îáðî-
á³òêó îòðèìàíî íàéìåíøèé ð³âåíü âðîæàéíîñò³, 
ÿêèé ñêëàâ â³äïîâ³äíî 2,57 òà 2,62 ò/ãà, ùî ìåí-
øå í³æ çà îðàíêè íà 22,4 òà 20,8%. Ó ðåçóëüòàò³ 
äîñë³äæåíü âñòàíîâëåíî, ùî îðàíêà íà ãëèáèíó 
28–30 ñì â ñèñòåì³ äèôåðåíö³éîâàíîãî îáðîá³òêó 
´ðóíòó ç âíåñåííÿì äîçè N

60
 çàáåçïå÷óº ðåàë³çà-

ö³þ ïîòåíö³éíèõ ìîæëèâîñòåé ïðîäóêòèâíîñò³ 
ñîðòó ñî¿ ‘Ä³îíà’.
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Àãðîïðîìèñëîâèé êîìïëåêñ º ãàëóççþ, â ÿê³é 
âèêîðèñòîâóºòüñÿ âåëèêà ê³ëüê³ñòü ³íôîðìàö³¿. 
Äàí³ ìîæóòü ïðèéìàòèñÿ â³ä ð³çíèõ ïðèñòðî¿â, 
ðîçì³ùåíèõ â ïîëÿõ, íà ôåðìàõ, íà ìåòåîðîëî-
ã³÷íèõ ñòàíö³ÿõ, ñóïóòíèêàõ, äðîíàõ, çîâí³øí³õ 
ñèñòåìàõ òà ³í. Âåëèêå çíà÷åííÿ ïðè âèð³øåí-
í³ çàâäàíü âèðîáíèöòâà, ïåðåðîáêè ³ ðåàë³çàö³¿ 
ïðîäîâîëü÷î¿ ïðîäóêö³¿ ìàþòü ³íôîðìàö³éí³ ñèñ-
òåìè óïðàâë³ííÿ, îáë³êó, áåçïåêè òà ³í. 

Ðÿä ð³øåíü â îáëàñò³ öèôðîâ³çàö³¿ ³ àâòîìàòè-
çàö³¿ ñ³ëüñüêîãî ãîñïîäàðñòâà âæå çíàéøëè ñâîº 
øèðîêå çàñòîñóâàííÿ, àëå á³ëüøà ÷àñòèíà ùå íå 

îñâîºíà. Çà îñòàíí³ äåñÿòü ðîê³â ñòâîðåíî ï³ä-
´ðóíòÿ äëÿ öèôðîâîãî ñ³ëüñüêîãî ãîñïîäàðñòâà: 
ñèñòåìè GPS (îïåðàòèâíå ïîäàííÿ òî÷íèõ äà-
íèõ ïðî ì³ñöåçíàõîäæåííÿ) ³ ìîá³ëüíèé çâ’ÿçîê, 
ùî äîçâîëÿº øâèäêî îáì³íþâàòèñÿ äàíèìè ì³æ 
ó÷àñíèêàìè íàâ³òü ó ïîëüîâèõ óìîâàõ. Ñòàº î÷å-
âèäíèì, ùî, ò³ êðà¿íè, ÿê³ àêòèâíî âèêîðèñòî-
âóâàòèìóòü íîâ³ ãëîáàëüí³ êîìï’þòåðí³ òåõíîëî-
ã³¿ â àãðîïðîìèñëîâ³é ñôåð³, çìîæóòü íå ò³ëüêè 
çàáåçïå÷èòè ñåáå ïðîäîâîëü÷èìè òîâàðàìè, à é 
îòðèìàþòü ñóòòºâ³ ïåðåâàãè â ñôåð³ çàãàëüíîãî 
åêîíîì³÷íîãî ðîçâèòêó.
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ßê ñâ³ä÷àòü äîñë³äæåííÿ, â³äñîòîê ïðîíèêíåí-
íÿ âèñîêèõ òåõíîëîã³é ó â³ò÷èçíÿíîìó àãðîñåê-
òîð³ ïîêè ùî äîñèòü íèçüêèé – áëèçüêî 10–12% 
ïîð³âíÿíî ç³ ñâ³òîâèìè ë³äåðàìè – Àâñòðàë³ºþ, 
ÑØÀ, ²çðà¿ëåì, Í³äåðëàíäàìè, Êàíàäîþ, äå ²Ò-
ð³øåííÿ â ñ³ëüñüêîìó ãîñïîäàðñòâ³ âèêîðèñòîâó-
þòüñÿ äîñèòü øèðîêî. Òàê, 80% ôåðìåð³â ÑØÀ 
ïåâíèì ÷èíîì çàñòîñîâóþòü ³íôîðìàö³éí³ òåõíî-
ëîã³¿ â ñâî¿é ä³ÿëüíîñò³. Â ßïîí³¿ òà Ï³âäåíí³é 
Êîðå¿ âèêîðèñòîâóþòüñÿ ñèñòåìè äëÿ óïðàâë³í-
íÿ ì³êðîêë³ìàòîì â òåïëèöÿõ, à òàêîæ ñèñòåìè 
â³ääàëåíîãî ìîí³òîðèíãó, ùî äîçâîëÿº ôåðìå-
ðàì óïðàâëÿòè òåìïåðàòóðîþ, ð³âíåì âîëîãè é 
³íøèìè ïîêàçíèêàìè íà â³äñòàí³. Â Í³ìå÷÷èí³ 
âèêîðèñòàííÿ ³íôîðìàö³éíèõ òåõíîëîã³é â çåì-
ëåðîáñòâ³ äîçâîëèëî çá³ëüøèòè óðîæàé íà 30%. 
Ïðè öüîìó çàòðàòè íà ì³íåðàëüí³ äîáðèâà çíèçè-
ëèñÿ íà 30%, à çàòðàòè íà ³íã³á³òîðè – íà 50%.

Ó 2025 ð. 50% ñâ³òîâî¿ åêîíîì³êè ïåðåéäå äî 
âïðîâàäæåííÿ òåõíîëîã³é öèôðîâ³çàö³¿, ùî äîçâî-
ëÿþòü á³çíåñó ïðàöþâàòè åôåêòèâíî. Ðîçâèíåí³ 

êðà¿íè ïðèñêîðåíèìè òåìïàìè ðîçâèâàþòü ³ííî-
âàö³éí³ òåõíîëîã³¿, â ÿêèõ ïåðåâàæàþòü öèôðîâ³ 
ïëàòôîðìè, øòó÷íèé ³íòåëåêò ³ ðîáîòîòåõí³êà.

Ïåðøèìè çà âïðîâàäæåííÿ êîìïëåêñíèõ 
ñèñ òåì óïðàâë³ííÿ â Óêðà¿í³ âçÿëèñÿ âåëèê³ 
õîëäèíãè, ÿê ñòðóêòóðè, ÿê³ îð³ºíòîâàí³ íà 
³ííîâàö³¿ òà ï³äâèùåííÿ åôåêòèâíîñò³ âèðîá-
íèöòâà ñ³ëüñüêîãîñïîäàðñüêî¿ ïðîäóêö³¿. Âîíè 
âèêîðèñòîâóþòü ãîòîâ³ ð³øåííÿ Agrivi, Cropio, 
CClimate, SoftFarm òà ³íø³, ÿê³ ñóì³ñí³ ç ïðî-
ãðàìîþ 1Ñ. Âëàñí³ êîðïîðàòèâí³ ñèñòåìè ðîç-
ðîáëÿþòü íàéá³ëüø³ àãðîõîëäèíãè â Óêðà¿í³: 
Àñòàðòà (AgriChain), Àãðîïðîñïåð³ñ (NCH) – 
AP Agronomist, Êåðíåë – Digital Agribussines, 
ÌÕÏ – Digital Agritech.

Î÷åâèäíî, ùî Óêðà¿íà ç ¿¿ ã³ãàíòñüêèìè ñ³ëü-
ñüêîãîñïîäàðñüêèìè ïëîùàìè, äîñÿãíåííÿìè ó 
âèðîùóâàíí³ çåðíà ³ àêòèâíèì ïðîãðåñîì â òåõ-
í³÷íîìó òà àãðîêóëüòóðíîìó â³äíîøåíí³ º ìàé-
äàí÷èêîì äëÿ ³íòåíñèâíîãî âïðîâàäæåííÿ ñó-
÷àñíèõ ³ííîâàö³éíèõ öèôðîâèõ òåõíîëîã³é.
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CHARACTERIZATION OF PYRENOPHORA TRITICI -REPENTIS AS THE CAUSAL AGENT
OF TAN SPOT IN LATVIA

Wheat is the most widely grown field crop, 
which covers about 41.4% of arable land in Latvia. 
Tan spot, caused by Pyrenophora tritici-repentis, 
is the most widespread and devastating disease of 
wheat. The severity of tan spot is influenced by 
crop rotation, soil tillage, meteorological condi-
tions, and biological traits of the pathogen.

The aim of this investigation was to analyse 
the severity of tan spot depending on agronomic 
practice, varieties, and meteorological conditions, 
and to characterise the diversity of the local popu-
lation of Pyrenophora tritici-repentis. 

The field assessments of disease were done at 
the Study and Research Farm “Pēterlauki” in an 
eight-year period. The area under disease progress 
curve (AUDPC) was calculated to determine the 
development of the disease during vegetation pe-
riod. Statistical significance was analysed with 
a Kruskal-Wallis test with Dunn’s multiple com-
parisons test. Fungus isolates were obtained and 
purified from leaves with typical symptoms. DNA 
extraction was performed with a DNeasy plant 

mini kit (Qiagen) according to the manufacturer’s 
guidelines. DNA was used to detect the presence of 
effector genes ToxA, ToxB, and toxb.

The AUDPC of tan spot fluctuated depending 
on years and agronomic practices. Soil plough-
ing significantly decreased level of this disease 
regardless of crop rotation variant. Implementa-
tion of crop rotation essentially mitigated nega-
tive effect of reduced soil tillage. There was no 
significant difference in tan spot development 
between various cultivars with local and non-
local origin.

Most of the isolates of Pyrenophora tritici-re-
pentis were the producers of the effector ToxA, no 
isolate secreted the effector ToxB, and the pres-
ence of the third known effector was not tested. 
It is important to know the effector profile of the 
pathogen as it gives information to breeders which 
resistance genes should b e incorporated in the fu-
ture wheat varieties. Further investigation is nec-
essary to sufficiently characterise the local popu-
lation of Pyrenophora tritici-repentis.
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