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The material consisted of 1035 samples of ripening cereals gathered from 1191ocali ti es 
in sou thern Finland and 32 samples of Agropyron repens. Wojnowicia graminis (Me 
A lp .) Sacc . & D. Sacc. (Deuteromycotina: Sphaeropsida les) was found in 32 cerea l 
samples fro m 22 localities. The fungus was fairly common on Triticum aestivum 
(winter wheat ), in freq uen t on Secale cereale and Hordeum vulgare, and absent from 
A vena sativa. It was recorded on six samples of Agropyron repens from six localities . 

W. graminis causes symptoms resembling the take-all caused by Gaeumannomyces 
graminis (Sacc.) Arx & O livier. In fields in sou thern Finland, W. graminis appears to 
be rather rare, sparse and of negligib le pathogenic importance. 

Kaiho Makela, Agricullural Research Cenlre, fnslitule of Plan/ Palhology, SF-01300 
Vantaa 30, Finland 

Wojnowicia graminis (Me Alp.) Sacc . & D. Sacc. in 
Saccardo, Syll. Fung. 18: 367 . 1906 . - Syn. 
Hendersonia graminis Me Alpina, Dept. Agric . 
Victoria Bull. 9: 9. 1904. 

According to Sprague (1950), Hendersonia 
crastophila Sacc. also appears to be the same species. 

Wojnowicia Saccardo (Syll. Fung. 10: 328. 1892) is 
a genus of Sphaeropsidales. Altogether it comprises 
about five species (Ainsworth et al. 1971). 

W. graminis is widely distributed in Europe, having 
been reported from France, the Netherlands 
(Broadfoot 1933, Sprague 1935), Great Britain 
(Anomymous 1935), Germany (Fuchs 1935), Bulgaria 
(Todorova 1957), Romania (Savulescu & Puscasu 
1967), Byelorussia, the Baltic Republics, West 
Unkraine and North Caucasus (Karshunova 1968), 
and is common in North America (Me Kinney & 
Johnson 1921, Broadfoot 1933, Sprague 1935, 1950), 
and Australia (Me Alpine 1904, Pittman 1937). The 
fungus is new to Finland . 

W. graminis is found on cereal hosts, including 
A vena sativa, Hordeum vulgare, Secale cereale and 
Triticum aestivum, and on other grass species as well, 
e.g . Agropyron repens (Sprague 1935, 1950). The 
fungus is common, particularly on wheat, frequently 
being associated with foot rot and root rot diseases in 
cereals . It is usually considered only a secondary 
pathogen (Sprague 1935, Pittman 1937, Savulescu & 
Puscasu 1967). On the other hand, W. graminis is 

regarded as a source of root rot in wheat (Me Kinney 
& Johnson 1921) . 

Material and methods 
The material consists of ripening cereal samples 
ga thered in farmers' fields in south-western and 
southern Finland during the years 1975-1977. 

Of the 1035 cereal samples examined, 611 belonged 
to Triticum aestivum (362 spring wheat and 249 
winter wheat), 77 to Secale cereale, 242 to Hordeum 
vulgare and I 05 to A vena sativa. The samples were 
gathered from 119 localities. In addition, the material 
collected in 1975 included 32 samples of Agropyron 
repens, which is a common weed in cereal fields. 

The bases and roots of the cereal samples were kept 
on moist blotting-pa per in Petri dishes under 
laboratory conditions ( + 18-22°C) for two weeks 
and thereafter at about + l0° C fo r two weeks. The 
fungi were studied with a microscope a nd 
photographed . The films are preserved by the author. 

Results and discussion 
W. graminis was found to occur rather infrequently 
in the southern parts of the country (Fig. 1). On an 
average, it was recorded in 3.1 OJo of the fields 
(n = I 035) and at 17.6 OJo of the localities (n = 119) 
studied (Table I). The fungus was much commoner 
on winter wheat, than on other cereals, occuring on 
an average in 7.2 OJo of the fields (n = 249) studied. On 
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Fig. I. The records of Wojnowicia graminis on Gramineae 
in Finland. 

oats the fungus was not observed at all. It was found 
on Agropyron repens in 14.3 rr;o of the fields (n = 42) 
studied in the autumn of 1975. W. graminis was 
always determined by means of the pycnidia and 
pycnospores. The fungus has been observed on the 
same hosts elsewhere (Sprague 1935, 1950), in 
particular on wheat (Me Kinney & Johnson 1921, 
Broadfoot 1933, Sprague 1935, Pittmann 1937, 
Korshunova 1968). 

Wojnowicia graminis causes root rot in the host 
plants and produces partly superficial, dark brown to 
black spots and streaks on the basal parts of the 
culms (Figs. 2-3}. The pycnidia of the fungus were 
found on the lower leaf sheaths both above and 
below the soil line. Usually they were found on the 
inner side of the sheath, later breaking through the 
sheath (Fig. 3). The injuries resemble the take-all 

Figs. 2-4. Culms of Triticum aestivum (winter wneatJ 
infected by Wojnowicia graminis. Pycnidia of the fungus 
are protruding through the leaf sheath . - 2: V. Mietoinen, 
16.VIII.l977 Kossi. x I. - 3: U . Siuntio, 8.VIII . 1977 
Makela . x I. - 4: v. Mietoinen, 19. VIII.I975 Makela. x 
10. 

caused by Gaeumannomyces graminis (Sacc.) Arx & 
Olivier (Me Kinney & Johnson 1921, Todorova 1957). 
Moreover W. graminis is often so closely associated 
with G. graminis (Broadfoot 1933, Savulescu & 
Puscasu 1967), Cercosporella herpotrichoides 
(Sprague 1935, 1950) and several other fungi 
(Korshunova 1968) that very few specific symptoms 
are recognizable . The pycnidia of W. graminis are 
immersed, globose, rostrate to corniform. They 
generally have abundant long, dense, brown hairs 
around the ostiole, but some are glabrous, without 
hairs (Fig. 9). Brown, ramifying mycelium is 
sometimes seen around the pycnidium (Figs . 5, 7, 10) . 
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Figs. 5-12. Pycnidia and conidia of Wojnowicia graminis. - 5-9: On Triticum aestivum (5 spring wheat, 6-9 winter 
wheat) . - 10-11 : On Agropyron repens. - 12: Hyphae of the fungus under a leaf sheath on Hordeum vulgare. 

Material:- 5: V. Marttila, 9.IX.1976 Kurtto.- 6: V. Pernio, 19.Vlll.1976 Makela . - 7-8: V. Kisko, 12.Vlll.l975 
Koponen.- 9: EH. Somera, 4.VII1.1975 Makela.- 10-11 : EH . Jokioinen, 19.VIII.1975 Makela. - 12: V. Sauvo, 
16.VII1.1977 Parikka. Magnifications: - 5, 7, 9: x 100. - 10: x 150. -6, 8, II, 12: x 750. 
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Table I. Occurrence of Wojnowicia graminis on various 
hosts in the fields studied in 1975-1977 

Hosts No. of Samples 
samples infected 

OJo 

Agropyron repens 42 14.3 

A vena sativa 105 0.0 
Hordeum vulgare 242 1.7 
Scale cereale 77 2.6 
Triticum aestivum 611 4.3 

(Spring wheat) (362) (2.2) 
(Winter wheat) (249) (7 .2) 

Cereals total 1035 3.1 

The conidia are pale brown in mass, yellow-brown 
when single, falcate, apically almost corniform, 
usually 7-septate (Figs . 6, 8, 11) . The pycnidia are 
(394-) 588 ( -764) llm long, with the neck (285-) 
373 (-462) llm wide and (202-) 280 (-326) llm 

long. The largest pycnidia were found on the samples 
of winter wheat. The conidia (n = 80) are (28.7-) 
35.2 (-39.6) llm long, (3.3-) 3.4 (-4.6) llm wide, 
(5-) 7. 7 ( - 9) -septate . The variation between the 
different cereals was not significant. The conidia on 
Agropyron repens were somewhat larger (n = 40), 
(27 .6-) 37 .2 (-63.2) llm long, (2.3....:...) 4.2 (-7 . 1) llm 

wide (4-) 6.8 (-9) -septate (cf. Sprague 1950). The 
same difference has been observed in previous studies 
(Saccardo 1906, Sprague 1935). 

The author cannot agree with Sprague' s (1950) 
opinion that Hendersonia crastophila and 
Wojnowicia graminis may be the same fungus (cf. 
Makela 1977) . 

Specimens examined: 
On Agropyron repens: 
V: Kisko; Muurla; Pernio ; Tenhola, 12.VIII.I975 
Koponen . - U: lnkoo, l 2.VIll.l975 Koponen . - EH : 
Jokioinen, 19. VIII.I975 Makelli . 
On Hordeum vulgare: 
V: Sauvo, 16.VIII.I977 Parikka . - EH : Lammi, 
17. 1X. I977 Makela.- PH: Pihtipudas, 24.VI.I976 Kossi . 

On Secale cereale: 
U: Artjarvi, 17.VIII.I976 Kurtto . - EH: Iitti, 14.VIII. I976 
Kurtto. 

On Triticum aestivum (spring wheat): 
V: Kiikala, 22.IX . l977 Kossi; Marttila, 9.IX . I976 Kurtto; 
Pernio, 19.VII1.1976 Makela . - U: Lapinjarvi; Liljendal, 
24.VIII.1977 Makela; Siuntio, 8.1X. l977 MlikeHi.- EH : 
Iitti, 22. VIII .1977 Kurtto; 1okioinen, 19. VIII.l975 Mlikela. 
On Triticum aestivum (winter wheat) : 
V: Kisko, 12.VIII.I975 Koponen; Koski, l4.X.i975 Kurtto; 
Mellila, 4.VIII.l975 Makelli; Mietoinen, 19.VIII.l975 
Makela, 16.VIII.1977 Kossi. - U: Askola (2 specimens), 
17 . VIII.l976 Kurtto; Elimaki (2 exx .), 24 . VII1.1977 
Makelli; Lapinjarvi, 24.VIII.1977 Mlikela; Pernio (2 exx.), 
19.VIII.1976 Makelii. - EH: Iitti, 14.VIII.1976 Kurtto; 
1okioinen, 4. VIII.i975 Makela; Kalvola, 3.1X.l977 
Makela; Somera (2 exx.), 19.VIII.1976 Makela . 
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