
65ISSN 0564–3783. Öèòîëîã³ÿ ³ ãåíåòèêà. 2022. Ò. 56. ¹ 3

           РЕФЕРАТИ СТАТЕЙ, ОПУБЛІКОВАНИХ
      В «CYTOLOGY AND GENETICS», № 3, 2022 р.

ADAPTATION OF PHYTOPATHOGENIC 
FUNGI TO QUANTITATIVE HOST 
RESISTANCE: IN VITRO SELECTION
OR GREATER AGGRESSIVENESS
IN FUSARIUM HEAD BLIGHT SPECIES 
ON WHEAT 
N. SAKR
Department of Agriculture, Atomic Energy Commission of Syria (AECS), 
Damascus, P.O. Box 6091, Syria 

E-mail: ascientific@aec.org.sy

Fusarium head blight (FHB) is a global significant threat 
to crop production in small grains such as wheat. Till re-
cently, we still lack empirical data on the selective effects 
of wheat quantitative resistance on aggressiveness changes 
in diverse FHB pathogens which may lead to potential 
resistance erosion because of the difficulty of conducting 
such studies under field conditions. Four FHB causative 
agents were used to study the evolution of aggressiveness 
using in vitro serial passage assays on susceptible «S» and 
moderately resistant «MR» wheat cultivars. These patho-
gens were previously tested and were found to be highly 
aggressive in vitro. Differences due to the selective impact 
of a cultivar among non-selected and selected isolates were 
measured for traits contributing to parasitic (latent period 
(LP) and area under disease progress curve (AUDPC)) 
and saprophytic (growth rate) fitness. The pathogen popu-
lations evolved faster on «MR» cultivars than «S» culti-
vars. Selected isolates were significantly more aggressive 
than non-selected isolates for LP and AUDPC, while no 
increase in aggressiveness was found on potato dextrose agar, 
indicating that the evolution of aggressiveness in FHB agents 
is associated with the presence of wheat plants with contrasted 
resistance levels. Selected isolates from «MR» cultivars were 
more aggressive than selected isolates from «S» cultivars, 
as they had a shorter LP (48.8 %) and a higher level 
of AUDPC (18.4 %). These results provide the first direct 
evidence that FHB pathogens adapt to wheat by increasing 
aggressiveness, suggesting a risk of directional selection 
and possible erosion of FHB resistance, an essential ele-
ment for the development of durable management strategies 
for resistant wheat cultivars to FHB infection. 

Key words: area under disease progress curve, erosion, FHB 
pathogens, latent period, selection pressure.

ÀÄÀÏÒÀÖ²ß Ô²ÒÎÏÀÒÎÃÅÍÍÈÕ ÃÐÈÁ²Â
ÄÎ Ê²ËÜÊ²ÑÍÎ¯ ÐÅÇÈÑÒÅÍÒÍÎÑÒ² 
ÃÎÑÏÎÄÀÐß: ÑÅËÅÊÖ²ß IN VITRO ÙÎÄÎ 
ÂÈÙÎ¯ ÀÃÐÅÑÈÂÍÎÑÒ² ÂÈÄ²Â ÔÓÇÀÐ²ÎÇÓ 
ÊÎËÎÑÀ ÏØÅÍÈÖ²

Ôóçàð³îç êîëîñà (FHB) – öå çíà÷íà ãëîáàëüíà çà-
ãðîçà äëÿ âèðîùóâàííÿ òàêèõ çåðíîâèõ çëàê³â, ÿê
ïøåíèöÿ. Äîòåïåð íàì áðàêóº åìï³ðè÷íèõ äàíèõ 
ùîäî ñåëåêö³éíîãî âïëèâó ê³ëüê³ñíî¿ ðåçèñòåíòíîñ-
ò³ ïøåíèö³ íà çì³íè â àãðåñèâíîñò³ ð³çíèõ ïàòîãåí³â 
FHB, ÿêèé ìîæå ïðèçâåñòè äî ïîòåíö³éíîãî çíè-
æåííÿ ðåçèñòåíòíîñò³ ÷åðåç ñêëàäí³ñòü ïðîâåäåííÿ
òàêèõ äîñë³äæåíü ó ïîëüîâèõ óìîâàõ. Äëÿ äîñë³ä-
æåííÿ åâîëþö³¿ àãðåñèâíîñò³ áóëî âèêîðèñòàíî ÷î-
òèðè çáóäíèêè FHB â ñåð³éíèõ ïàñàæàõ àíàë³çó 
in vitro íà ñïðèéíÿòëèâ³ «S» ³ ïîì³ðíî ðåçèñòåíòí³ 
«MR» ñîðòè ïøåíèö³. Ö³ ïàòîãåíè áóëè ïîïåðåäíüî 
ïåðåâ³ðåí³; áóëî âèÿâëåíî ¿õíþ âèñîêó àãðåñèâí³ñòü 
in vitro. Â³äì³ííîñò³ ì³æ íåâèá³ðêîâèìè ³ âèá³ðêî-
âèìè ³çîëÿòàìè, çàëåæí³ â³ä ñåëåêö³éíîãî âïëèâó 
íà ñîðò, âèì³ðþâàëè ó ïëàí³ âëàñòèâîñòåé, ùî 
ñïðèÿþòü ïàñèâíîìó (ëàòåíòíîìó) ïåð³îäó (LP) ³
ïëîù³ ï³ä êðèâîþ ðîçâèòêó çàõâîðþâàííÿ (AUDPC),
à òàêîæ ñàïðîô³òíîìó ðîñòó (ð³âíþ ðîñòó). Ïî-
ïóëÿö³¿ ïàòîãåíó ðîçâèâàëèñÿ øâèäøå íà ñîðòàõ 
«MR», í³æ íà ñîðòàõ «S». Âèá³ðêîâ³ ³çîëÿòè áóëè 
çíà÷íî àãðåñèâí³ø³, í³æ íåâèá³ðêîâ³ ³çîëÿòè, ùîäî
LP ³ AUDPC, ó òîé ÷àñ ÿê íà êàðòîïëÿíîìó 
àãàð³ ç äåêñòðîçîþ íå áóëî âèÿâëåíî ï³äâèùåííÿ
ð³âíÿ àãðåñèâíîñò³, ùî âêàçóº íà òå, ùî åâîëþö³ÿ
àãðåñèâíîñò³ çáóäíèê³â FHB ïîâ’ÿçàíà ç ïðèñóò-
í³ñòþ ðîñëèí ïøåíèö³ ç êîíòðàñòíèìè ð³âíÿìè 
ðåçèñòåíòíîñò³. Âèá³ðêîâ³ ³çîëÿòè ç ñîðò³â «MR» 
áóëè á³ëüø àãðåñèâíèìè, í³æ âèá³ðêîâ³ ³çîëÿòè ç 
ñîðò³â «S», îñê³ëüêè ó íèõ áóâ êîðîòøèé LP (48,8 %)
³ âèùèé ð³âåíü AUDPC (18,4 %). Ö³ ðåçóëüòàòè 
äåìîíñòðóþòü ïåðø³ áåçïîñåðåäí³ äîêàçè òîãî, ùî 
ïàòîãåíè FHB àäàïòóþòüñÿ äî ïøåíèö³ øëÿõîì 
ï³äâèùåííÿ àãðåñèâíîñò³, ùî äîçâîëÿº ïðèïóñòèòè 
ðèçèê íàïðàâëåíî¿ ñåëåêòèâíîñò³ ³ ìîæëèâå çíè-
æåííÿ ðåçèñòåíòíîñò³ äî FHB, âàæëèâî¿ ñêëàäîâî¿ 
äëÿ ðîçðîáêè äîâãîñòðîêîâèõ ñòðàòåã³é óïðàâë³ííÿ 
äëÿ ñîðò³â ïøåíèö³, ñò³éêèõ äî ôóçàð³îçó êîëîñó.© N. SAKR, 2022
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