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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.


