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Fifteen accessions of Triticum dicoccum tetraploid wild relatives of durum wheat
were screened for Type II Fusarium head blight (FHB) resistance. Single florets on
spike at 50 % anthesis were inoculated with spores of Fusarium graminearum and
symptoms were scored at 21 days after inoculation. The range of infected florests
varied from 6 % to 100 % compared to Langdon atypical sensitive durum wheat
cultivar at 75 %. Six selected the most resistant accessions were used in the trial,
which range of infection varied from 6 % to 8 %.

Key words: Triticum dicoccum, Fusarium graminearum, resistance, durum wheat,
symptoms. 

The level of variability for FHB resistance in the primary and secondary
gene pools of tetraploid wheat is very low compared to the situation in
hexaploid wheat. The search for variability has been extensive, with mea-
ger results.

In a search of the literature, reporting 6 studies covering over 1300
accessions, mainly T. dicoccoides strains from gene banks, negligible
resistance was found [1]. Resistance has also been reported in T. dicoc-
cum [2—4] and in T. dicoccoides [5]. In our own previous studies, a
strain of T. carthlicum, named Blackbrid carried a QTL on chromosome
6BS [6]. Resistance was also found in a partial amphiploid derived from
hybrids between durum wheat and Thinopirum elongatum [7].

The need for variability for FHB resistance in durum wheat has
became more urgent following an FHB epidemic in Canada in 2016.

Materials and Methods

A total of fifteen T. dicoccum accessions which were obtained from the
USDA genebank at Aberdeen Idaho were inoculated by point inoculation
following standard procedures. This involved the injection of 10 μl of
inoculum at a concentration of 50,000 spores per ml into a central floret
at 50 % anthesis following a 48 hour misting exposure. The percent of
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infected florets was estimated at 21 days after inoculation. A minimum of
five spikes were inoculated for each accession at each trial.

Results and discussion

The floret infection percentages of the fifteen dicoccum accessions tested
ranged from approximately 5 % to 100 % compared to the Langdon check
at 73 % infection (Table 1). The test was repeated on six of the best lines
from trial 1 (trial 2). Similar results were obtained.

This should be valuable germplasm for durum wheat improvement.
Some of the accessions are tall and late as expected from wild species. Such
negative traits should be easily removed in segregating populations. Positive
attributes of other accessions of T. dicoccum include a large seed size and
large spikes.

The T. dicoccum accessions studied have varied and diverse back-
grounds. Some date back to collection made by N.I. Vavilov and deposi-
ted in gene banks in the 1930s (Table 2).

The results shown in Table 1 are frequencies of infected florets
observed following point inoculation in Type II resistance or resistance to
spread of the infection. Those same accessions need to be grown in full
nurseries and evaluated for resistance to initial infection (Type I resis-
tance). This was the situation we encountered with Blackbird. In an initial
study we detected a QTL on chromosomes 6B that provided Type II resist-
ance [8]. In a subsequent study [9] Type I resistance was detected.

Langdon is a typical modern durum wheat cultivar. Its FHB rating is
typical of modern durum wheat cultivars. The resistance observed in the
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TABLE 1. Average percent of infected florets of selected T. dicoccum strains at 21 day 

Line ID Trial 1 FHB infection (%) Trial 2 FHB infection (%) 

C2 6 8 

C3 20 – 

C4 6 6 

C5 39 – 

C6 7 7 

C7 6 6 

C8 30 – 

C9 13 – 

C12 12 7 

C13 9 6 

C14 20 – 

C15 6 – 

C16 15 – 

C17 100 – 

C18 95 – 

Langdon 73 75 



present experiment among the T. dicoccum accessions should be useful
geneplasm to use to improve FHB ratings of durum cultivar.

Recently it has been found that numerous alien introductions carry
resistance to a multitude of diseases. Table 1 lists the FHB ratings of the
T. dicoccum accessions evaluated. In future these accessions will be evalu-
ated for resistance to other diseases such as stem rust. The T. carthlicum
strain Blackbird was also found to carry resistance to leaf rust and loose
smut in addition to FHB.
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TABLE 2. Geographic origin of T. dicoccum lines 

C# PI# Geographical Origin 

C2 PI 94614 Kharkiv, 1931 (V*) 

C4 PI 94650 Czechoslovakia, 1931 (V) 

C6 PI 94666 Dagestan, 1930 

C7 PI 94675 Georgia, 1930 (V) 

C12 PI 352335 Minnesota, 1919 (USA) 

C13 PI 355465 Gembloux, Belgium 

*Original collection by N.I. Vavilov . 
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ÓÍ²ÊÀËÜÍ² ÄÆÅÐÅËÀ ÑÒ²ÉÊÎÑÒ² ÄÎ ÔÓÇÀÐ²ÎÇÓ ÊÎËÎÑÀ ÄËß ÒÂÅÐÄÎ¯
ÏØÅÍÈÖ²

Äæîðäæ Ôåäàê1, Äàí³åëü Âóëô1, Äîóí ×³1, Ñ³ëüâ³ Êëîòüº1, Àëëåí Ñþå1,
Ë³àíöþàíü ×æàí2

1Îòòàâñüêèé öåíòð äîñë³äæåíü ³ ðîçðîáîê ñ³ëüñüêîãî ãîñïîäàðñòâà ³
àãðîïðîäîâîëüñòâà Êàíàäè, Îòòàâà, Îíòàð³î, Êàíàäà
2²íñòèòóò äîñë³äæåíü òðèòèêàëå, Ñè÷óàíñüêèé àãðàðíèé óí³âåðñèòåò, ì³ñòî ×åíäó,
ïðîâ³íö³ÿ Ñè÷óàíü, Êèòàé

Ïðîâåäåíî ñêðèí³íã ï’ÿòíàäöÿòè çðàçê³â Triticum dicoccum, òåòðàïëî¿äíèõ äèêèõ ðî-
äè÷³â òâåðäî¿ ïøåíèö³ íà ñò³éê³ñòü äî ôóçàð³îçó êîëîñà II òèïó (FHB). Ïîîäèíîê³
êâ³òî÷êè íà êîëîñ³ ïðè 50 %-ìó öâ³ò³íí³ ³íîêóëþâàëè ñïîðàìè Fusarium graminearum ³
îö³íþâàëè ñèìïòîìè ÷åðåç 21 äåíü ï³ñëÿ ³íîêóëÿö³¿. Ä³àïàçîí çàðàæåíèõ êâ³òîê
âàð³þâàâ â³ä 6 äî 100 % ïîð³âíÿíî ç íåòèïîâî ÷óòëèâèì ñîðòîì òâåðäî¿ ïøåíèö³
Langdon (75 %). Ó âèïðîáóâàíí³ âèêîðèñòîâóâàëè âèä³ëåí³ ø³ñòü íàéñò³éê³øèõ
çðàçê³â, ñïåêòð çàðàæåííÿ ÿêèõ âàð³þâàâ â³ä 6 äî 8 %.

Êëþ÷îâ³ ñëîâà: Triticum dicoccum, Fusarium graminearum, ðåçèñòåíòí³ñòü, òâåðäà
ïøåíèöÿ.
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