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ANNALES AGRICULTURAE FENNIAE, VOL. 25: 1-3 (1986) 

SERIA HORTICULTURA N. 53 — SARJA PUUTARHAVILJELY N:0 53 

Research note 

APPLE VARIETY 'SAMO' 

JAAKKO SÄKÖ and EEVA LAURINEN 

SÄKÖ, J & LAURINEN, E. 1985. Apple variety 'Samo'. Ann. Agric. Fenn. 25: 1-3. (Agric. 
Res. Centre, Dept. Hortic., SF-21500 Piikkiö, Finland.) 

The Department of Horticulture at the Agricultural Research Centre at Piikkiö, Finland, 
introduces a new apple variety named 'Samo'. This variety originates from the crossing 
'Melba' x 'Huvitus' in 1960. 'Samo' is an early and richly bearing autumn apple with a 
reasonable quality. It has shown good winter hardiness. 

Index words: apple, breeding, variety 'Samo'. 

INTRODUCTION 

In 1981 the Department of Horticulture at 
Piikkiö introduced four new apple varieties: 
'Pirja', 'Maikki', 'Make' and 'Jaspi', originating 
from a breeding project in 1958-66. These 
varieties have proved to be winter hardy under 
the conditions in southwest Finland and have 
showed an early and abundant productivity with 
a reasonable fruit quality (SÄKÖ 1982). 

In 1982 the fifth variety named 'Samo' was 
introduced and it is described in this paper. 

Further yield results of the above varieties as well 
of the variety 'Samo' are given in Table 1. In the 
exceptionally cold winter of 1985 these varieties 
got off lightly or with slight injuries though the 
temperature stayed at -30 °C and lower during a 
long period in January and February was the 
coldest of the century. The varieties 'Pirja', 
'Samo' and 'Jaspi' showed a somewhat better 
hardiness than 'Maikki' and 'Make'. 

VARIETY DESCRIPTION OF 'SAMO' 

'Samo' originates from the crossing 'Melba' x 
'Huvitus' in 1960 as does its sister variety 'Maik-
ki'. 'Samo' is an auturhn apple. The harvesting 

time in southwest Finland falls on the second 
week of September. The apples keep in cold or 
ventilated storage and are saleable until the 
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Table 1. Cumulative yields of apple varieties 'Pirja', 'Maikki', 'Samo', 'Make and 'Jaspi' in two different climatic locations. 

I = Department of Horticulture, Piikkiö 
II = Häme Research Station, Pälkäne, 150 km to the northeast 

The varieties are selections from the crossings: 
'Pirja' 	= 	'Huvitus' 
'Maikki' = 'Melba' 
'Samo' 	= 'Melba' 
'Make' 	= 	'Atlas' 	x 
'Jaspi' 	= 	'Lobo' 	x 

x 	'Melba' 	1961 
x 	'Huvitus' 	1960 
x 	'Huvitus' 	1960 

'Autumn Kalvil' 
'Huvitus' 	1960 

1961 

Vatiety 
Locality 

Planting 
year 

1976-79 

Cumulative yield kg/ tree 

—81 	—83 —85 

Harvcsting 
time 

week/month 

Keeping 
time in cold 

storage 

Size of 
apple 

'Pirja' I 1973 18 57 117 145 3/8 2 weeks Small 
II 1977 2 26 52 

'Maikki' I 1974 10 66 133 190 4 / 8 4 weeks Medium 
II 1974 9 74 155 216 —large 

'Samo' I 1973 22 94 186 251 2/9 5 weeks Medium 
II 1973 20 92 217 293 —large 

'Make' I 1975 4 22 60 104 2/9 7 weeks Large 
II 1975 5 38 65 

'Jaspi' I 1973 12 81 169 260 3/9 10 weeks Medium 
II 1973 14 77 191 303 

NB. The taking of scion wood has lowered the yields of 'Pirja' and 'Make'. 

middle of October. The fruit size is medium or 
large. About 80 % of the yield fills the size 
requirements of the extra class of 60 mm in 
diameter or larger. The shape of the fruit is 
globose. The eye is open in a low and puckered 
basin. The stem is sturdy, 2-3 cm long. The 
cavity is deep. The skin is thin, smooth and 
bright. 

The ground colour is yellow. The top colour is 
a reddish brown, splashed and covers the fruit 
surface only partly. Some year, depending on the 
light conditions, the top colour might be 
abundant. There are cork spots in the skin: green 
ones in the yellow part and brown ones on the 
coloured surface. The fruit flesh is a yellowish 
white, and the texture is crisp. 

The apples are juicy and mildly acid with a 
pleasant flavour and, under Finnish conditions, 
at their best in the beginning of October. 'Samo' 
is an early and richly producing variety even on a 
vigorous rootstock (Table 1). The apples stand 
handling and transport rather well. The growth  

of the tree is luxuriant. It makes a comparatively 
broad and low crown. The crotches are open and 
sturdy, which helps the tree to carry the yield 
without breaking. The variety has shown good 
winter hardiness even in the extremely cold 
winter of 1985. It is not susceptible to scab or 
other diseases. 'Samo' might be a good variety 
for commercial production. 

Being an early autumn apple 'Samo' is the 
variety we have been looking for. It might 
replace 'Melba'. It is as early as 'Melba', but 
easier to grow than 'Melba' because of its better 
winter hardiness, it is larger and the fruit of a 
more even size, and it is easier to handle and 
transport than 'Melba'. For the consumer 'Samo' 
meets reasonable quality demands. 

REFERENCES 

SÄKO, J. 1982. New Finnish apple varieties: Pirjo, Maikki, 

Make and Jaspi. Ann. Agric. Fenn. 21: 1-7. 
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Manuscript received October 1985 
Jaakko Säkö and Eeva Laurinen 
Agricultural Research Centre 
Department of Horticulture 
SF-25100 Piikkiö, Finland 

Fig. 1. Samo apple variety. 

SELOSTUS 

Omenalajike 'SAMO' 

JAAKKO SÄKÖ ja EEVA LAURINEN 

Maatalouden tutkimuskeskus 

Maatalouden tutkimuskeskuksen puutarhaosasto esittää vilje- 	laatuvaatimukset. Sen talvenkestävyys on osoittautunut hy- 
lyyn uuden omenapuulajikkeen nimeltään 'Samo'. Se on 	väksi. 'Samo' korvannee 'Melban', koska sen omenat ovat 
peräisin risteytyksestä 'Melba' x 'Huvitus' vuodelta 1960. 	tasakokoisempia ja kestävät paremmin käsittelyä ja kuljetusta. 
'Samo' on aikais- ja runsassatoinen lajike; joka täyttää 

Fig. 2. Samo apple tree. 
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ANNALES AGRICULTURAE FENNIAE, VOL. 25: 5 — 8 (1986) 

Seria PHYTOPATHOLOGIA N. 101 — Sarja KASVITAUDIT n:o 101 

Research note 

THE OCCURRENCE OF CYLINDROCARPON SPECIES IN FINLAND 

AARRE YLIMÄKI 

YLIMÄKI, A. 1986. The occurrence of Cylindrocarpon species in Finland. Ann. Agric. 
Fenn. 25: 5-8 (Agric. Res. Centre, Inst. Pl. Path., SF-31600 Jokioinen, Finland.) 

This survey presents the following six Cylindrocarpon species isolated and identified 
from 15 host plants: C. destructans (Zins.) Scholten, C. didymum (Hart.) Wollenw., C. 
Mnthothele var. rnajus Wollenw., C. magnusianum Wollenw., C. obtusisporum (Cooke 
& Harkness) Wollenw. and C. olidum (Wollenw.) Wollenw. Other published data on 
Cylindrocarpon species occurring in Finland are also reported. 

Index words: Cylindrocarpon destructans, C. didymum, C. ianthothele var. majus, C. 
magnusianum, C. obtusisporum, C. olidum, host plants. 

INTRODUCTION 

During the past 35 years author has received 
isolates of Cylindrocarpon fungi for identifica-
tion. Most of these isolates were obtained by the 
author or other research workers in the course of 
investigations on plant diseases in various host 
plants. Some isolates were shown to be path- 

ogenic to host plants while others were suspected 
of being somewhat implicated in the disease 
condition. In this survey other published data on 
Cylindrocarpon species occurring in Finland are 
also reported. 

CLASSIFICATION OF ISOLATES 

Cylindrocarpon destructans (Zins.) Scholten 
Syn. Cylindrocarpon radicicola Wollenw. 

Conidia and chlamydospores (Fig. 1 a) 
0-septate 3,6 x 10,4 µ (2,7-5,4 x 5,4-12,6) 
1-septate 5,8 x 24,1 Ii (3,6-7,6 x 10,8-35,1) 
2-septate 6,2 x 28,2 bt (4,1-9,0 x 18,9-43,2) 

3-septate 6,4 x 30,8 µ (5,4-9,0 x 28,1-43,2) 
4-septate 6,5 x 32,3 pt (6,1-8,8 x 30,1-46,7) 

Abundant chlamydospores are brown, nearly 
spherical, intercalary or terminal 7,2-15,7 p, in 
diameter, occurring individually, in chains or in 
clumps. 

Hosts 
C. destructans is a widely distributed fungus 
occurring in many plant species as a saprophyte 
and wound parasite. It is a common soil fungus 
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and is also one of the most frequently found 
fungi in the roots of forest trees and other plants. 
In Finland the fungus has been encountered in 

*1)  Beta vulgaris L. v. altissima Doell., roots of 
seedlings 

Cyclamen persicum Miii., roots 
Daucus carota L., taproots (MuKULA 1957) 
Dianthus caryophyllus L., roots 
Fragaria grandiflora Ehr., roots (YLimÄKI 1970, 
PARIKKA 1981) 
Lupinus polyphyllus Lindl., roots 
Pisum sativum L., roots of seedlings 
Rhododendron simsii Planch., roots 
Rubus arcticus L., roots (RUOKOLA 1981) 
Solanum tuberosum L., tubers in storage (OL-
LILA 1947) 
Difolium hybridum L., roots 
Trzfolium pratense L., roots (YLimÄKI 1967) 
Triticum aestivum L., winter wheat, roots 
(MÄKELÄ and MÄKI 1980) 
Tulipa gesneriana L., bulbs 

Cylindrocarpon didymum (Hartig) Wollenw. 

Conidia and chlamydospores (Fig. 1 b) 
0-septate 3,4 x 11,3 p, (2,7-4,0 x 7,2-14,4) 
1-septate 5,3 x 22,2 p, (4,4-5,5 x 19,2-27,4) 
2-septate 5,0 x 26,1 p, (4,5-5,5 x 25,2-27,3) 
3-septate 4,5 x 29,8 p, 

Chlamydospores hyaline or pale brown, mostly 
intercalary, rarely terminal or in conidia, simple 
or in chains, 5,8-12,5 p, in diameter. 

Cylindrocarpon magnusianum Wollenw. 
Syn. Cylindrocarpon ehrenbergi Wollenw. 

Conidia and chlamydospores (Fig. 1 c) 
1-septate 4,3 x 25,4 ik (3,6-5,4 x 19,8-27,9) 
2-septate 4,4 x 29,9 µ, (4,1-4,5 x 28,8-30,6) 

Chlamydospores 7,6-7,7 is in diameter, hyaline 
or brown, spherical, intercalary or terminal, sin-
gle or in chains. 

Hosts 
Fragaria grandifl 	 roots ora Ehr., 	(PARIKKA 
1984) 
Solanum tuberosum L., stored tubers (OLLILA 
1947) 
Trifolium medium L., roots 
Trifolium pratense L., roots (YLimÄKI 1967) 

Cylindrocarpon obtusisporum (Cooke & Hark-
ness) Wollenw. 

Conidia and chlamydospores (Fig. 1 d) 
0-septate 4,1 x 11,1 g (3,0-5,0 x 5,6-17,0) 
1-septate 4,6 x 30,0 µ (2,8-6,0 x 14,0-38,1) 
2-septate 5,1 x 36,8 µ (3,7-5,8 x 22,8-40,9) 
3-septate 4,7 x 34,6 ik (4,2-5,6 x 30,0-40,9) 

Relatively few chlamydospores are globose, 
hyaline or light brown, 5-12 	in diameter, 
single or in chains. 

Hosts 
Solanum tuberosum L., stored tubers 
Trifolium pratense L., roots (YLimÄKT 1967) 

Hosts 
In Finland this species has been encountered in 

Daucus carota L., taproots (MuKuLA 1957) 
Dianthus caryophyllus L., roots (JAMALAINEN 
and RUOTSALAINEN 1969) 
Solanum tuberosum L., stored tubers 

Denotes isolation and identification of the fungus from 
respective host plant by the writer 

Cylindrocarpon olidum (Wollenw.) Wollenw. 

Conidia and chlamydospores (Fig. 1 e) 
1-septate 5,0 x 27,5 jL 

2-3-septate 5,7 x 44,2 pt (4,9-7,2 x 34,2-
52,4) 
4-septate 6,3 x 46,7 p (6,3-7,5 x 40,5-55,0) 

Chlamydospores hyaline, globose, mostly interca-
lary, single or in chains 10,8-15 g in diameter. 
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Fig. 1. Conidia and chlamydospores of Cylindrocarpon species. 
a. C. destructans, b. C. didymum, c. C. magnustanum, d. C. obtusisporum e. C. o/idum. 
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Hosts 
Fragaria grandiflora Ehr., roots (PARIKKA 
1984) 

* Solanum tuberosum L., stored tubers (OLLILA 
1947) 

Cylindrocarpon ianthothele var. majus Ehr. 

Conidia consist of more than three cells, 5,1 x 
72,3 /2. on an average. No chlamydospores 
observed. 

Host 
Fragaria grandiflora Ehr., roots (PARIKKA 
1984) 

REFERENCES 
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Manuscript received July 1985 
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* The previous Head of the 

Department of Plant Pathology 

SELOSTUS 

Suomesta tavatut Cylindrocarpon -sienet 

AARRE YLIMÄKI 

Maatalouden tutkimuskeskus 

Tähän tutkimukseen on koottu tiedot pelto- ja puutarhakas-
veissa maassamme tavatuista Cylindrocarpon -sienilajeista. 
Kirjoittaja on eristänyt ja määrittänyt Maatalouden tutkimus-
keskuksen kasvitautiosastolle saapuneista sekä itse keräämis-
tään kasvinäytteistä Cylindrocarpon -lajit. Tiedonantoon on 
lisäksi otettu muutkin julkaistut tiedot näiden sienien esiinty-
misestä maassamme. 

Tutkimuksessa todettiin maassamme tavatun kaikkiaan 
kuusi lajia: 

C. destructans, C. didymum, C. ianthothele var. majus, C. 
magnusianum, C. obtusisporum ja C. olidum. Nämä ovat 
yleisiä maasieniä, jotka voivat aiheuttaa kasveissa taimipoltet-
ta ja erilaisia juuristovioituksia ja usein niitä tavataan varastoi-
tujen kasvituotteiden pilaajina. Sienilajien ja myös niiden 
isolaattien patogeenisuudessa on hyvin suuria eroja. 
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ANNALES AGRICULTURAE FENNIAE VOL. 25: 9-30 (1986) 

Seria PHYTOPATHOLOGIA N. 102 — Sarja KASVITAUDIT n:o 102 

Review article 

THE OCCURRENCE OF FUSARIUM FUNGI IN FINLAND 

AARRE YLIMÄKI and E. A. JAMALAINEN (t) 

YLIMÄKI, A. & JAMALAINEN, E. A. (t) 1986. The occurrence of Fusarium fungi in 
Finland. Ann. Agric. Fenn. 25: 9-30 (Agric. Res. Centre, Dept. Pl. Path., 
SF-31600 Jokioinen, Finland.) 

The present study is a survey of ali Fusarium fungi found and determided in Finland. 
A total of 19 species, 2 varieties and 5 formae speciales of Fusarium have been 

identified from 85 species and botanical varieties of cultivated and non-cultivated plants 
and from cereals, ley grasses and coniferous seedlings as well as from miscellaneous 
habitats for example fungi, commercial feed mixes, hay, silage, compost and wooden 
surfaces in the sauna. These Fusarium species, varieties and formae are : F. dimerum 

Penz., F. merismoides Corda (section Eupionnotes); F. nivale (Fr.) Ces. (section 

Arachnites); F. poae (Pk.) Wollenw., F. tricinctum (Corda) Sacc., F. sporotrichioides 

Sherb. (section Sporotrichiella); F. arthrosporioides Sherb., F. avenaceum (Fr.) Sacc. 

(section Roseum); F. semitectum Berk. & Ray. (section Arthrosporiella); F. acuminatum 

(Eli. & Eyerh.) Wollenw., F. equiseti (Corda) Sacc. (section Gibbosum); F. culmorum 

(W.G.Sm.) Sacc., F. graminearum Schwabe, F. sambucinum Fuckel, F. sambucinum 

Fuckel f.sp. 6 Wollenw., F. sambucinum Fuckel var. coeruleum Wollenw. (section 

Discolor); F. lateritium Nees emend. Snyder & Hansen (section Lateritium); F. 

monififorme Sheld. emend. Snyder & Hansen (section Liseola); F. oxysporum Schlecht. 

emend. Snyder & Hansen, F. oxysporum Schlecht. f.sp. callistephi (Beach) Snyder & 
Hansen, F. oxysporum Schlecht. f.sp. cepae (Hanz.) Snyder & Hansen, F. oxysporum 

Schlecht. f.sp. dianthi (Prill. & Del.) Snyder & Hansen, F. oxysporum Schlecht. f.sp. 

pini (Hartig) Snyder 8c Hansen, F. oxysporum Schlecht. var. redolens (Wollenw.) 

Gordon (section Elegans); F. solani (Mart.) App. 8c Wollenw. emend. Snyder 8c Hansen, 

F. coeruleum (Lib.) Sacc. (section Martiella). An account is also given of the most 
important plant diseases caused by Fusarium fungi in Finland. 

Index words: Fusarium species, classifiction, distribution, habitats, seed-borne diseases, 
foot rot of cereals, snow mould, damping off, clover root rot, strawberry root rot, storage 
diseases, Fusarium wilt, mycotoxins. 

INTRODUCTION 

Fusarium is one of the most widely distributed 

fungus genus found on organic substrates and in 

soil throughout the world. Many Fusarium 
species are agents of different harmful diseases of 

cultivated plants while others affect products 

during storage. When affecting plant substrates 

some species produce toxins which contaminate 

human and animal foodstuffs. For these reasons 

the predominant interest in the genus has been 

in the role of Fusarium fungi as plant pathogens. 
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In Finland KARSTEN (1892) first determined 
some Fusarium species. In the 1930's RAINIO 
demonstrated the harmful effect of Fusarium 
roseum Link (syn. Fusarium graminearum 
Schwabe) and in the 1940's JAMALAINEN (1943 a, 
1943 b, 1944) described a number of Fusarium 
species, varieties and forms occurring in Finland. 
Summaries of Fusarium fungi encountered in 

Finland were subsequently made by JAMALAINEN 
(1955, 1970). 

The present work is a summary of ali Fusarium 
fungi found and determined in Finland. An 
account will be also given of the most important 
plant diseases caused by Fusarium fungi in this 
country. 

THE TAXONOMY AND CLASSIFICATION OF FUSARIUM ISOLATES 

Present status of Fusarium taxonomy 

After the description of the genus Fusarium by 
Link in 1809 the work by APPEL and WOLLEN-
WEBER (1910) "Grundlagen einer Monographie 
der Gattung Fusarium (Link)" was the founda-
tion for ali later taxonomic studies on Fusarium 
fungi although the monograph "Die Fusarien, 
ihre Beschreibung, Schadwirkung und Bekämp-
fung" by WOLLENWEBER and REINKING (1935) is 
obviously better known. Their system has been 
criticized by many investigators as being too 
copious in species and therefore difficult to use. 

Various attempts have been made to reduce 
the number of species for example SNYDER and 
HANSEN 1940, 1941, 1945, GORDON 1952, 1954, 
1959, 1960, BILAI 1955, MESSIAEN and CASSINI 
1968, JOFFE 1974. Many other classification mod-
els of the Fusarium genus have been presented 
during the past four decades (RAILI° 1950, 
GERLACH 1970, GERLACH and NIRENBERG 1982, 
BOOTH 1971). Most of these models rather closely 
follow the system of WOLLENWEBER and REIN-
KING (1935) deviating only in details. They 
mostly reduce the number of species or make 
some other simplifications. 

Classification of the isolates 

Because a considerable part of the Fusarium 
material of this work has been classified ac-
cording to GORDON (1952, 1959, 1960) the 

nomenclature and classification of Fusarium 
herein is also based on that of GORDON except 
for the section Sporotrichiella which is classified 
according to SEEMOLLER (1968). 

A total of 19 species, two variations and five 
formae speciales of Fusarium were identified 
representing 11 sections of the genus. 

SECTION EUPIONNOTES Wollenw. 

Fusarium dimerum Pena. 
GORDON 1952:216 

HABITATS: 
Beta vuIgan's v. altissima Doell., seedlings 
Cereal grains 

VESTBERG et al. 1982, YLIMÄKI 1981 

Fusarium merismoides Corda 
GORDON 1952:216 

HABITATS: 
Picea excelsa (Lam.) Link, seedlings 
Solanurn tuberosum L., tubers 

JAMALAINEN 1944, OLLILA 1947 

SECTION ARACHNITES Wollenw. 
Fusarium nivale (Fr.) Ces. 
GORDON 1952:217 

HABITATS: 
Avena sativa L., seedlings, 
Dactylis glomerata L., seedlings, 
Festuca pratensis Hudson, seedlings, 
Hordeum vulgare L., seedlings 
Lolium multiflorum Lam., seedlings 
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Lolium perenne L., seedlings 

Phleum pratense L., seedlings 

Poa annua L., seedlings 

*1)  Secale cereale L., seedlings, roots 

Triticum aestivum L., (winter wheat) seedlings 

Triticum spelta L., seedlings 

ley grasses 
JAMALAINEN 1943 a, 1959, KARSTEN 1892, MÄKELÄ 1975, 
1981 b, MÄKELÄ and MÄKI 1980, MÄKELÄ and PARIKKA 1980, 

YLIMÄKI 1981 

SECTION SPOROTRICHIELLA Wollenw. 

In his study on the section Sporotrichiella, SEE-

MOLLER (1968) concluded that .the isolates LIN-
NASALMI (1952) and MUKULA (1957) classified as 
Fusarium chlamydosporum Wollenw. and Reink. 
quite evidently hade been F. equiseti (Cda.) 
Sacc. or another species belonging to the section 
Gibbosum. Both of these descriptions as well as 
those of UOTI and YLIMÄKI (1974) and YLIMÄKI 

(1981) fit fairly well however, to F. sporotrichi-

oides Sherb., rather than to F. equiseti. Probably 
the isolates from the roots of Cucumis sativus 

which KOMMERI (1979) classified as F. chlamydo-
sporum were also of another species belonging to 
the section Gibbosum. 

Fusarium poae (Peck) Wollenw. 
GORDON 1952:219 

HABITATS: 
Agropyron caninum (L.) PB. 
Agropyron repens (L.) PB. 
Agrostis tenuis Sibth. 

Allium cepa L., bulbs 
Alopecurus pratensis L. 

Avena sativa L., roots, stems 

Clarkia Pursh, stalks, roots 
Dianthus caryophyllus L., flower buds 

Festuca pratensis Hudson 

Fragaria grandiflora Ehrh., roots 

Hierochloe hirta (Schrank) Borbås 

Holcus lanatus L. 

Hordeum vulgare L., leaves, roots 

Melica nutans L. 
Milium effusunz L. 

Molinia caertdea (L.) Moench 

Denotes isolation from the seed of this host plant 

Nardus stricta L. 
Phleum pratense L., straw 

Pisum .sativum L. 
Rubus arcticus L., roots 
Secale cereale L., roots, stems 

Trifolium pratense L., roots 

Triticum aestivum L.„ leaves, straw, stems, roots 

Vicia faba L. 
Ley grasses; blighted leaves 
Cereals; diseased basal parts or roots 

JAMALAINEN 1943 b, MÄKELÄ 1975, 1981 a, 1981 b, MÄKELÄ 
and MÄKI 1980, MÄKELÄ and PARIKKA 1980, PARIKKA 1981, 
RUOKOLA 1960, 1981, RUOKOLA and Kössi 1977, RUOKOLA 
and VESTBERG 1978, SALONEN 1972, TAHVONEN 1981, UOTI 
and YLIMÄKI 1974, YLIMÄKI 1970 a, 1970 b, 1981. 

Fusarium tricinctum (Corda) Sacc. 
SEEMOLLER 1968:46, BOOTH 1971:83 
Syn. F. citriforme. Jamalainen 

HABITATS: 
Agropyron repens (L.) PB. 

Alopecurus pratensis L. 

Avena sativa L. 

Bromus inermå Leysser 

Dactyhs glomerata L. 

Deschampsia caespitosa (L.) PB. 

Deschampsia flexuosa (L.) Trin. 

Elymus arenarius L. 

Festuca pratensis Hudson 

Festuca rubra L. 
Fragaria grandiflora Ehrh., rootstocks 

Hordeum vulgare L. 

Melica nutans L. 
Nardus stticta L. 
Phleum pratense L. 
Picea excelsa (Lam.) Link, seedlings 

Poa compressa L. 
Poa pratensis L. 
Secale cereale L., roots, shoots 

Solanum tuberosum L., tubers 

Triticum aestivum L. 
Cereals; roots and shoots 
Ley grasses; blighted leaves, basal parts, roots 

JAMALAINEN 1943 b, MÄKELÄ 1981 a, 1981 b, MÄKELÄ and 
MÄKI 1980, MÄKELÄ and PARIKKA 1980, PARIKKA 1984, 
SEPPÄLÄ 1953, SEPPÄNEN 1981, UOTI and YumÄxl 1974. 

Fusarium sporotrichioides Sherb. 
GORDON 1952:219 

HABITATS: 
Avena sativa L. 

Daucus carota L., taproots 
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Dianthus cacyophyllus L., stalks, seedlings 
Hordeum vulgare L. 
Lolium perenne L., straw 
Secale cereale L. 
Solanum tuberosum L., tubers 
Solanum lycopersicum L., seedlings 
Trifolium pratense L., leaves 
Triticum aestiinim L. 

JAMALAINEN 1943 b, JAMALAINEN and RUOTSALAINEN 1969, 
LINNASALMI 1952, MUKULA 1957, SALONEN 1972, SEPPÄNEN 
1981, UOTI and YLIMÄKI 1974, YLIMÄKI 1981. 

SECTION ROSEUM Wollenw. 

Fusarium arthrosporioides Sherb. 
GORDON 1952:221 

HABITATS: 

Avena sativa L. 
Beta vulgalis L. ssp. altissima, seedlings 
Daucus carota L., taproots 
Dianthus caryophyllus L., stalks 

* Hordeum vulgare L. 
Picea abies (L.) Karsten, stained logs 
Picea excelsa (Lam.) Link, seedlings 
Secale cereale L. 
Solanum tuberosum L., tubers 
Trifolium pratense L., roots 
Triticum aestivum L., straw 
Cereals; roots and basal parts 

JAMALAINEN ,1944, JAMALAINEN and RUOTSALAINEN 1969, LILJA 
1984, MUKULA 1957, MÄKELÄ and PARIKKA 1980, UOTI and 
YLIgÄn 1974, YumÄKI 1967, 1970 a, 1970 b, 1981. 

Fusarium avenaceum (Fr.) Sacc. 
GORDON 1952:221 

Syn. F. anguoides Sherb., F. de Tonianum Sacc. 

HABITATS: 

Agropyron repens (L.) PB. 
Agrostis tennis Sibth. 
Allium cepa L., bulbs 
Alopecurus pratensis L. 
Avena sativa L., leaves, roots, stems, straw 
Avenula pubescens (Hudson) Dumort. 
Beta vulgacis v. altissima Doell., seedlings 
Betula pendula Roth, wounds in the saplings, seedlings 
Betula pubescens Ehrh. 	, 
Brassica campestris L. ssp. oleifera, seedlings 
Brassica napus L. var. oleifera, seedlings 
Brassica napus L. var. napobrassica (L.) Peterm., heads of 
cabbage 
Brassia oleracea L. var. bOttytis L., seedlings 
Brassica oleracea L. var. capitata alba  

Brassica oleracea L. var. capitata rubra 
Bromus inermis Leysser 
Calamagrostis vara (Scrad.) Host 
Cucumis sativus L., fruits 
Dactylis glomerata L. 
Daucus carota L., carrots 
Deschampsia caespitosa (L.) PB. 
Deschampsia flexuosa (L.) Trin. 
Dianthus caryophyllus L., stems 
Elymus arenarius L. 
Festuca ovina L. 
Festuca pratensis Hudson 
Festuca rubra L. 
Fragaria grandiflora Ehrh., roots 
Glyceria lithuanina (Görski) Lindman 
Holcus lanatus L. 
Hordeum vulgare L., basal parts and roots 
Malus baccata x domestica Borkh., brownheart of apples 
Matthiola incana (L.) RBr., seedlings 
Melica nutans L. 
Petroselinum crispum (P. Miller) Nym. 
Phleum pratense L., straw 
Picea excelsa (Lam.) Link, seedlings 
Pirus malus L., branches, fruits 
Picum sativum L., roots, stalks 
Poa compressa L. 
Poa pratensis L., straw 
Rheum rhaponticum L., leaves 
Ribes nigrum L., stumps 
Ribes rubrum L., stumps 
Rubus arcticus L., roots 
Secale cereale L., seedlings, stems, roots 
Sieglingia decumbens (L.) Bernh. 
Solanum tuberosum L., tubers 
Trzfolium pratense L., stalks 
Diticum aestivum L., ears, straw, roots, stems, seedlings of 
winter wheat 
Vicia faba L., roots 
Vicia sepium L., leaves 
Fungi: Cintractia sp. 

Sclerotinia trifiliorum Erikss. 
Ley grasses; blighted leaves 
Wooden surfaces in sauna 

JAMALAINEN 1943 b, 1953, JAMALAINEN and RUOTSALAINEN 
1969, JUUTINEN, KURKELA and LILJA 1976, LEHTOLA 1940, LILJA 
1979, MUKULA 1957, MÄKELÄ 1975, 1981 a, 1981 b, MÄKELÄ 
and MÄKI 1980, MÄKELÄ and PARIKKA 1980, OLLILA 1947, 
PARIKKA 1981, PETÄISTO 1982, 1983, RUOKOLA 1981, RUO-
KOLA and Kössi 1977, RUOKOLA and VESTBERG 1978, SALONEN 
1972, SALONEN and RUOKOLA 1969, SEPPÄLÄ 1953, SEPPÄNEN 
1981, TAHVONEN 1978, 1979, 1981, 1983, UOTI and YumAKI 
1974, VESTBERG et al. 1982, YLImÄxt 1967, 1970 a, 1970 b, 
1981. 
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Fusarium semitectum Berk. & Ray. 

GORDON 1952:222 and 1956:850 

HABITATS: 

Agropyron repens (L.) PB. 
Ailium cepa L., onions 
Alopecurus pratensis L. 
Avena sativa L. 
Avenula pubescens (Hudson) Dumort. 
Beta vulgaris v. altissima Doell., seedlings 
Brornus hordeacus L. 
Bromus inermis Leysser 
Calamagrostis arundinacea (L.) Roth 
Deschampsia flexuosa (L.) Trin. 
Dianthus caryophyllus L., stems 
Festuca pratensis Hudson 
Festuca rubra L. 
Hordeum vulgare L. 
Melka nutans L. 

caerulea (L.) Moench 
Phleum pratense L. 
Poa compressa L. 
Poa nemoralis L. 
Poa palustris L. 
Secale cereale L. 
Triticum aestivum L. 
Vicia faba L., roots 
Cereals; diseased basal parts, roots 
Ley grasses; blighted leaves 

JAMALAINEN and RUOTSALAINEN 1969, MÄKELÄ 1975, 1981 a, 
1981 b, MÄKELÄ and MÄKI 1980, MÄKELÄ and PARIKKA 1980, 

RUOKOLA and VESTBERG 1978, TAHVONEN 1981, UOTI and 
YLIMÄKI 1974, VESTBERG, M., information by letter, Sept. 
1985, YLIMÄKI 1970 a, 1970 b, 1981. 

SECTION GIBBOSUM Wollenw. 

Fusarium acuminatum (Eli. & Everh.) Wollenw. 

GORDON 1952:226 and 1960:647 

Syn. F. scirpi Lamb. & Fautr. var. acuminatum 
Eli. & Everh. 

HABITATS: 

Agrostn-  tennis Sibth, leaves 
Allium cepa L., bulbs 
Avena sativa L. 
Crataegus coccinea L., branches 
Fragaria grandiflora Ehrh., rootstocks 
Hordeum vulgare L., ears 
Secale cereale L. 
Solanum lycopersicum L., fruits 
Solanum tuberosum L., tubers 
Tnfolium pratense L., roots  

Triticum aestivum L., ears 
Cereals; diseased basal parts, roots 

JAMALAINEN 1944, MÄKELÄ and PARIKKA 1980, PARIKKA 1984, 

SALONEN 1972, SEPPÄNEN 1981, UOTI and YLIMÄKI 1974, 

YLIMÄKI 1967, 1970 a, 1970 b, 1981. 

Fusarium equiseti (Corda) Sacc. 

GORDON 1952:225 and 1956:850 

Syn. F. scirpi Lamb. & Fautr. 

F. scirpi Lamb. & Fautr. var. filiftrum (Pr.) 

Wollenw. 

HABITATS: 

Agropyron repens (L.) PB., straw 
Avena sativa L. 
Beta vulgaris v. altissima Doell., seedlings 
CUC1177ZiS sativus L., roots 
Festuca rubra L., straw 
Fragaria grandiflora Ehrh., roots 
Pisum sativum L., stalks, roots 
Secale cereale L. 
Triticum aestivum L., ears 

HARDH 1953, KOMMERI 1979, LINNASALMI 1970, PARIKKA 

1981, RUOKOLA and KÖSSI 1977, UOTI and YLIMÄKI 1974, 

VESTBERG, M., information by letter Sept. 1985, YLIMÄKI 1981 

SECTION DISCOLOR Wollenw. 

Fusarium culmorum (W.G.Sm.) Sacc. 

GORDON 1952:2 2 7 

HABITATS: 

Allium cepa L., bulbs 
Avena sativa L., straw, roots, basal parts 
Avenida pubescens (Hudson) Dumort 
Beta vulgan's v. altissima Doell., seedlings 
Brassica campestris L. ssp. oleifera, seedlings 
Brassica napus L. var. oletfera, seedlings 
Brassica oleracea L. var. capitata, seedlings 
Cucumis sativus L. 
Dactylå glomerata L. 
Dianthus caryophyllus L., stalks 
Fragaria grandiflora Ehrh., roots 
Hordeum vulgare L., roots, stems, leaves 
Pisum sativum L., roots, stalks 
Poa nemorails L., roots, stems 
Rubus arcticus L., roots 
Secale cereale L., roots, stems 
Solanum tuberosum L., tub[•:s 
Trifolium pratense L., leaves, roots 
Triticum aestivum L., leaves, straw 
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* Vicia faba L. 
Ley grasses; blighted leaves 

HARDH 1953, JAMALAINEN 1943 a, JAMALAINEN and RUOT-
SALAINEN 1969, KOMMERI 1979, LINNASALMI 1952, 1970, 
MÄKELÄ 1975, 1981 a, 1981 b, MÄKELÄ and MÄKI 1980, 
MÄKELÄ and PARIKKA 1980, PARIKKA 1981, RUOKOLA 1981, 
RUOKOLA and Kössi 1977, RUOKOLA and VESTBERG 1978, 
SALONEN 1972, SEPPÄNEN 1981, TAHVONEN 1981, TAHVONEN 
et al. 1984, UOTI and YLIMÄKI 1974, VESTBERG et al. 1982, 
YilmÄxl 1967, 1970 a, 1970 b, 1981. 

Fusarium graminearum Schwabe 
GORDON 1952:228 

HABITATS: 
Allium cepa L, bulbs 
Alopecurus pratenså L. 
Avena sativa L., leaves, stems, roots 
Beta vulgaris v. altissima Don!., seedlings 
Cucumis sativus L., fruits 
Dactylis glomerata L. 
Dianthus caryophyllus L., stalks 
Festuca ovina L. 
Festuca pratensis Hudson 
Fragaria grandillora Ehrh., roots 
Hordeum vulgare L., stems, roots 
Melica nutans L. 
Phragmites australis (Cav.) Trin. ex Steudel 
Secale cereale L., ears, stems, roots 
Solanum tuberosum L., tubers 
Trifolium pratense L., roots 
Triticum aestivum L., leaves, stems, roots, ears of winter 
wheat 
Vicia faba L. 
Ley grasses; blighted leaves 

HARDH 1953, JAMALAINEN 1943 a, JAMALAINEN and RUOT-
SALAINEN 1969, KARSTEN 1892, MÄKELÄ 1975, 1981 a, 
1981 b, MÄKELÄ and MÄKI 1980, MÄKELÄ and PARIKKA 1980, 
PARIKKA 1981, RAINIO 1932, RUOKOLA and VESTBERG 1978, 
SEPPÄNEN 1981, TAHVONEN 1981, UOTI and YLIMÄKI 1974, 
VESTBERG et al. 1982, YLIMÄKI 1967, 1970 a, 1970 b, 1981. 

Fusarium sambucinum Fuckel 
GORDON 1952:229 

HABITATS: 
Avena sativa L. 
Beta vulgatis v. altissima Doell., seedlings 
Brassica campestris L. ssp. oleiftra, seedlings 
Brassica napus L. var. oleifera, seedlings 
Cucumis sativus L., roots 
Fragaria grandiflora Ehrh., roots 
Hordeum vulgare L. 
Picea excelsa (Lam.) Link, seedlings 

Secale cereale L. 
Solanum tuberosum L., tubers 
Trifolium pratense L., leaves, roots 
Triticum aestivum L. 
Tulipa gesneriana L., leaves 
Vicia faba L., roots 
Sclerotinia sp. sclerotia on Lupinus angustifolius L. 

JAMALAINEN 1943 a, KOMMERI 1979, LINNASALMI 1970, OLLILA 
1947, PARIKKA 1981, RUOKOLA and VESTBERG 1978, SEPPÄNEN 
1972, 1981, TAHVONEN et al. 1984, UOTI and YLimÄici 1974, 
VESTBERG et al. 1982, YLIMÄKI 1967, 1970 a, 1970 b. 

Fusarium sambucinum Fuckel var. coeruleum 
Wollenw. 
GORDON 1952:230 
Syn. F. sambucinum Fuckel f.sp. 2 Wollenw. 

HABITATS: 
Fragaria grandiflora Ehrh., roots 
Solanum tuberosum L., tubers 
Trifolium pratense L. 
Cereal grains 
Coniferous seedlings 

PETÄISTO 1982, SALONEN 1972, SEPPÄNEN 1981, YLIMÄKI 
1970 a. 

Fusarium sambucinum Fuckel f.sp. 6 Wollenw. 
GORDON 1952:230 
Syn. F. sulphureum Schlecht. 

F. trichotheciozdes Wollenw. 

HABITAT: 
Solanum tuberosum L., tubers 

SEPPÄNEN 1981 

SECTION LATERITIUM Wollenw. 

Fusarium lateritium Nees 
GORDON 1952:233 

HABITATS: 
Avena sativa L. 
Dianthus caryophyllus L., stalks 
Hordeum vulgare L. 
Triticum aestivum L. 

JAMALAINEN and RUOTSALAINEN 1969, UOTI and YLIMÄKI 1974, 
YLIMÄKI 1981. 

SECTION LISEOLA Wollenw., Sherb., Reink., 
Johann & Bailey 

Fusarium moniliforme Sheld. 
GORDON 1952:234 and 1960:649 
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HABITATS: 
Allium cepa L., bulbs 
Avena sativa L. 
Beta vulgaris v. altissima poen. 

Brassica oleracea L. var. capitata alba 
Brassica oleracea L. var. gemmiftra 
Brassica oleracea L. var. gongyloides 
Cucumis sativus L., roots 
Festuca pratensis Hudson 
Hippeastrum x hortorum Maatsch, bulbs 

Hordeum vulgare L. 
Secale cereale L. 
Trifolium pratense L. 
Triticum aestivum L. 
Ley grasses 
Wooden surfaces in sauna 

KOMMERI 1979, MÄKELÄ 1981 a, 1981 b, SALONEN 1972, 
SALONEN and RUOKOLA 1969, TAHVONEN 1979, 1981, TAPIO 
1966, UOTI and YLIMÄKI 1974, VESTBERG et al. 1982, YLIMÄKI 

1981. 

SECTION ELEGANS Wollenw. 

Fusarium oxysporum Schlecht. emend. Snyder & 
Hansen 
GORDON 1952:236 
Syn. F. bulbigenum Cooke & Mass. 

F. orthogeras App. & Wollenw. 

HABITATS: 
Avena sativa L. 
Beta vulgaiis v. altissima Doell., seedlings 

Brassica campestris L. ssp. oleifera, seedlings 

Brassica napus L. var. oleifera, seedlings 

Callistephus chinensis (L.) Nees 

Clarkia Push., stalks, roots 
Cucumis sativus L., fruits, roots 

Daucus carota L., taproots 
DMnthus caryophyllus L., stalks 

Fragaria grandiflora Ehrh., roots 

Hippeastrum x hortorum Maatsch, bulbs 

Hordeum vulgare L. 

Picea abies (L.) Karsten, stained logs 

Pinus sylvestni L., seedlings 

Pisum sativum L. 

Rubus arcticus L., roots 

Secale cereale L. 

Solanum tuberosum L., tubers 

Trifolium pratense L., roots 

Triticum aestivum L.  

Vicia faba L., roots 
Cereals; stems, roots 
Ley grasses; leaves 
Wooden surfaces in sauna 
Coniferous seedlings 

HANIOJA 1969, JAMALAINEN 1955, JAMALAINEN and RUOT-
SALAINEN 1969, KOMMERI 1979, LILJA 1984, LINNASALMI 1970, 
MUKULA 1957, MÄKELÄ 1981 a, MÄKELÄ and PARIKKA 1980, 
PARIKKA 1981, PETÄISTO 1982, SALONEN 1972, SALONEN and 
RUOKOLA 1969, SEPPÄLÄ 1953, SEPPÄNEN 1972, 1981, 
TAHVONEN 1979, 1981, TAHVONEN et al. 1984, TAPIO 1960, 
1966, UOTI and YLIMÄKI 1974, VESTBERG et al. 1982, YLIMÄKI 

1967, 1970 a, 1970 b, 1981. 

Fusarium oxysporum Schlecht. f.sp. callistephi 
(Beach) Snyder & Hansen 
GORDON 1959:278 and 1960:650 
Syn. F. conglutinans Wollenw. var. callistephi 

Beach 

HABITAT: 
Callistephus chinensis Nees 

LINNANSALMI 1952 

Fusarium oxysporum Schlecht. f.sp. cepae 
(Hanz.) Snyder & Hansen 
GORDON 1959:278 

HABITAT: 
Allium cepa L., bulbs 

OSARA 1983 

Fusarium oxysporum Schlecht. f.sp. dianthi 
(Prill. & Del.) Snyder & Hansen 
GORDON 1959:279 and 1960:650 
Syn. F. dianthi Prill. & Del. 

HABITAT 
Dianthus caryophyllus L. 

JAMALAINEN 1955 

Fusarium oxysporum Schlecht f.sp. pzni (Hartig) 
Snyder & Hansen 
GORDON 1959:280 
Syn. F. oxysporum Schlecht. var. aurantiacum, 

(Link) Wollenw. 

HABITATS: 
AiliUM cepa L., bulbs 

Beta vulgaris L. v. conditiva Alef., roots 

JAMALAINEN 1944 
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Fusarium oxysporum Schlecht. var. redolens 
(Wollenw.) Gordon 
GORDON 1952:238 
Syn. F. redolens Wr. 

F. redolens Wr. f.sp. 1 Wr. 
HABITATS: 

Clarkin Push., stalks, roots 
Dknthus caryophyllus L., stalks 
Fragazia grandiflora Ehrh., roots 

* Hordeum vulgare L. 
Pinus sylvestrå L. seedlings 
Solanum tuberosum L., tubers 
Trifolium pratense L., roots 

* Triticum aestivurn L. 
Vick faba L., roots 

JAMALAINEN 1944, JAMALAINEN and RUOTSALAINEN 1969, PA- 
RIKKA 1981, RUOKOLA 1960, RUOKOLA and VESTBERG 1978, 
SEPPÄNEN 1981, YLIMÄKI 1967, 1981. 

SECTION MARTIELLA Wollenw. 

Fusarium solani (Mart.) App. & Wollenw. e-
mend. Snyder & Hansen 
GORDON 1952:239 
Syn. F. solani (Mart.) App. & Wr. var. minus 

Wr. 

HABITATS: 
Avena sativa L. 
I3eta vulgarir v. alttirsinza Doell., seedlings 
Brassica oleracea L. var. capitata, seedlings 
Cucumis sativus L., roots 
Daucus carota L., taproots 
Dknthus caryophyllus L., stalks 
Dianthus sp„ seedlings 
Hordeum vulgare L. 
Matthiola incana (L.) RBr., seedlings 
Pkea excelsa (Lam.) Link, seedlings 
PiS11972 sativum L. 
Rheum rhaponticum L., leaves 
Secale cereale L. 
Solanum tuberosum L., tubers 
TrzfOlium pratense L., roots 
Triticum aestivum L. 
Vkia faba L., roots 
Wooden surfaces in sauna 

JAMALAINEN 1943 b, JAMALAINEN and RUOTSALAINEN 1969, 
KOMMERI 1969, LINNASALMI 1952, MUKULA 1957, RUOKOLA 
and VESTBERG 1978, SALONEN 1972, SALONEN and RUOKOLA 
1969, SEPPÄLÄ 1953, SEPPÄNEN 1981, UOTI and YLIMÄKI 1974, 
VESTBERG, M., information by letter, Sept. 1985, YLIMÄKI 
1967, 1970 b, 1981. 

Fusariu.  m coeruleum (Lib.) Sacc. 
GORDON 1952:245 
Syn. F. solani var. coeruleum (Sacc.) Booth 

HABITATS: 
Avena sativa L., stems, roots 
Hordeum vulgare L., stems, roots 
Secale cereale L., stems, roots 
Solanum tuberosum L., tubers 
Triticum aestivum L. stems, roots 

JAMALAINEN 1943 b, MÄKELÄ and PARIKKA 1980, OLLILA 1947, 
SEPPÄNEN 1972, 1981, UOTI and YubitÄlci 1974, YLIMÄKI 1981. 

FusanUm Link ex Fr. spp. 
HABITATS: 

Seeds: 
Agropyron caninum (L.) PB. 
Agropyron repens (L.) PB. 
Agrostis canzna L. 
Agrostk tenuis Sibth. 
Alopecurus aequalis Sobol. 
Alopecurus pratensir L. 
Anthoxanthurn odoratum L. 
Avenula pubescens (Hudson) Dumort 
Bromus hordeacus L. 
Bromus inermis Leysser 
Calamagrostis arundinacea (L.) Roth 
Calamagrostk epigejos (L.) Roth 
Dactylk glomerata L. 
Deschampsia caespitosa (L.) PB. 
Deschampszn flexuosa (L.) Trin. 
Elymus arenarius L. 
Festuca ovina L. 
Festuca pratensis Hudson 
Festuca rubra L. 
Festuca trachyphylla (Hackel) Krajina 
Glyceria lithuanica (Görski) Lindman 
Glycenn maxima. (Hartman) Holmberg 
Hierochloe hirta (Schrank) Borbås 
Holcus lanatus L. 
Melka nutans L. 
Milium effusum L. 
Molinia caerulea (L.) Moench 
Nardus stricta L. 
Phalaris arundinacea L. 
Phleum commutatum Gaud. 
Phleum pratense L. 
Phragmites australz:r (Cav.) Trin. ex Steudel 
Poa compressa L. 

* .Poa nemoralk L. 
Poa palustris L. 
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* Poa pratensis L. 
Miscellaneous habitats: 
Ley grasses 
Feed grains 
Commercial feed mixes 
hay 
silage 
shoots and roots of rye, winter wheat, spring wheat, barley, 

oat 
Compost in windrows 

MÄKELÄ 1981 a, MÄKELÄ 1981, MÄKELÄ and MÄKI 1980, 

YLINIÄKI 1970 b, 1981, YLlmÄKI et al. 1983. 

List of species 

SECTION EUPIONNOTES Wollenw. 

Fusarium dimerum Penz. 
Fusarium merirmoides Corda 

SECTION ARACHNI1ES Wollenw. 

Fusarium nivale (Fr.) Ces. 

SECTION SPOROTRICHIELLA Wollenw. 

Fusarium poae (Pk.) Wollenw. 
Fusarium tricinctum (Corda) Sacc. 
Fusarium sporotrichioides Sherb. 

SECTION ROSEUM Wollenw. 

Fusarium arthrosporioides Sherb. 
Fusarium avenaceum (Fr.) Sacc. 

SECTION ARTHROSPORIELLA Sherb. 

Fusarium semitectum Berk. & Ray. 

SECTION GIBBOSUM Wollenw. 

Fusarinm acuminatum (Eli. & Everh.) Wollenw. 

Fusarium equiseti (Corda) Sacc. 

SECTION DISCOLOR Wollenw. 

Fusarium culmorum (W.G.Sm.) Sacc. 

Fusarium graminearum Schwabe 
Fusarium sambucinum Fuckel 
Fusarium sambucinum Fuckel f.sp. 6 Wollenw. 

Fusarium sambucinum Fuckel yar. coeruleum Wollenw. 

SECTION LATERITIUM Wollenw. 

Fusarium lateritium Nees emend. Snyder & Hansen 

SECTION LISEOLA Wollenw., Sherb., Reink., 

Johann. & Bailey 

Fusarium monilifirme Sheld. emend. Snyder & Hansen 

SECTION ELEGANS Wollenw. 

Fusarium oxysporum Schlecht. emend. Snyder 8c Hansen 

Fusarium oxysporum Schlecht. f.sp. cailistephi (Beach) 

Snyder & Hansen 
Fusarium oxysporum Schlecht. f.sp. cepae (Hanz.) Snyder & 

Hansen 
Fusarium oxysporum Schlecht. f.sp. dianthi (Prill. & Del.) 

Snyder 8c Hansen 
Fusarium oxysporum Schlecht. f.sp. pini (Hartig) Snyder 8c 

Hansen 
Fusarium oxysporum Schlecht. var. redolens (Wollenw.) 

Gordon 

SECTION MARTIELLA Wollenw. 

Fusarium solani (Marc.) App. & Wollenw. emend. Snyder 8c 

Hansen 
Fusarium coeruleum (Lib.) Sacc. 

DISTRIBUTION OF FUSARIUM BY HABITATS 

Plants 

Agropyron caninum (L.) PB. 

Fusarium spp. 
F. poae 

Agropyron repens (L.) PB. 

Fusarium spp. 
F. avenaceum 

F. equiseti 
F. poae 
F. semitectum 
F. tricinctum 

Agrostis canina L. 

Fusarium spp. 
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Agrostis tenuis Sibth. 	 Avenula pubescens (Hudson) Dumort. 
Fusarium spp. 	 Fusanum spp. 
F. acuminatum 	 F. avenaceum 
F. avenaceum 	 F. culmorum 
F. poae 	 F. semitectum 

Allium cepa L. 	 Beta vulgaris L.v. alttirsima Doell. 
F. acuminatum 
F. avenaceum 
F. culmorum 
F. graminearum 
F. monilifWme 
F. oxysporum 
F. oxysporum f.sp. cepae 
F. oxysporum f.sp. pini 
F. poae 
F. semitectum 

Alopecurus aequalis Sobol. 

Fusanum spp. 

Alopecurus pratensis L. 

Fusanum spp. 
F. avenaceum 
F. graminearum 
F. poae 
F. semitectum 
F. tricinctum 

Anthoxanthum odoratum L. 

Fusanum spp. 

Avena sativa L. 

F. acuminatum 
F. arthrosponoides 
F. avenaceum 
F. coeruleum 
F. culmorum 
F. equisen 
F.graminearum 
F. laternium 
F. moniliforme 
F. nivale 
F. oxysporum 
F. poae 
F. sambucinium 
F. semitectum 
F. solani 
F. sporotrichioides 
F. nicinctuM 

F. arthrosponozdes 
F. avenaceum 
F. culmorum 
F. dimerum 
F. equziren 
F. graminearum 
F. monzliforme 
F. oxysporum 
F. sambucinum 
F. semitectum 
F. solani 

Beta vulgaris L.v. conditiva Alef. 

F. oxysporum 

Betula pendula Roth 

F. avenaceum 

Betula pubescens Ehrh. 

F. avenaceum 

Brasska campestris L.ssp. oleifera 
F. avenaceum 
F. culmorum 
F. oxysporum 
F. sambucinum 

Brassica napus L.v. napobrassica (L.) Rehb. 

F. avenaceum 

Brasska napus L.v. oleifera 
avenaceum 

F. culmorum 
F. oxysporum 
F. sambucinum 

Brasska oleracea L.v. botrytis 
F. avenaceum 
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Brassica oleracea L.v. capitata 	 Cucumis sativus L. 

F. avenaceum 	 F. avenaceum 

F. culmorum 	 F. culmorum 

F. mondiforme 	 F. equiseti 

F. solani 	 F. graminearum 
F. moniliforme 
F. oxysporum 
F. sambucinum 
F. solani 

Brassica oleracea L.v. gemmifira 

F. moniliforme 

Brassica oleracea L.v gongyloides 

F. montliforme 

Bromus hordeacus L. 

Fusarium spp. 
F. semitectum 

Bromus inermis Leysser 

Fusarium spp. 
F. avenaceum 
F. semitectum 
F. tricinctum 

Calamagrostis arundinacea (L.) Roth 

Fusarium spp. 
F. semitectum 

Calamagrostis epigejos (L.) Roth 

Fusarium spp. 

Calamagrostis varia (Schrad) Host 

F. avenaceum 

Callistephus chinensis (L.) Nees 

F. oxysporum 
F. oxysporum f.sp. callistephi 

Clarkia Push. 

F. oxysporum 
F. oxysporum var. redolens 

Crataegus coccinea L. 

F. acuminatum 

Dactylis glomerata L. 

Fusarium spp. 
F. avenaceum 
F. culmorum 
F. graminearum 
F. nivale 
F. tricinctum 

Daucus carota L. 

F. arthrosporioides 
F. avenaceum 
F. oxysporum 
F. solani 
F. sporotrichioides 

Deschampsia caespitosa (L.) PB. 

Fusarium spp. 
F. avenaceum 
F. tricinctum 

Deschampsia flexu osa (L.) Trin. 

Fusarium spp. 
F. avenaceum 
F. semitectum 
F. tricinctum 

Dianthus caryophyllus L. 

F. arthrosporioides 
F. avenaceum 
F. culmorum 
F. graminearum 
F. latelitium 
F. oxysporum 
F. oxysporum f.sp. dianthi 
F. oxysporum v. redolens 
F. poae 
F. semitectum 
F. solani 
F. sporotrichioides 

19 



Dianthus L. 	 Glyceria maxima (Hartman) Holmberg 
F. solani Fusarium spp. 

Elymus arenarius L. 	 Hierochloe hirta (Schrank) Borbås 
Fusarium spp. 
F. poae 

Fusarium spp. 
F. avenaceum 
F. tricinctum 

Festuca ovina L. 
Fusarium spp. 
F. avenaceum 
F. graminearum 

Festuca pratensis Flucikpn 
Fusarium spp. 
F. avenaceum 
F. graminearum 
F. moniliforrne 
F. nivale 
F. poae 
F. semitectum 
F. hicinctum 

Festuca rubra L. 
Fusarium spp. 
F. avenaceum 
F. equireti 
F. sernifectum 
F. tricinctunz 

Festuca trachyphylla (Hackel) Krajina 
Fusarium spp. 

Fragaria grandiflora Ehrh. 
F. acuminatum 
F. avenaceum 
F. culmorum 
F. equiseti 
F. graminearum 
F. oxysporum 
F. oxysporum v. redolens 
F. poae 
F. sambucinum 
F. sambucinum v. coeruleum 
F. tricinctunz 

Hippeastrum x hortorum Maatsch 
F. mondiforme 
F. oxysporum 

Holchus lanatus L. 
Fusarium spp. 
F. avenaceum 
F. poae 

Horcleum vulgare L. 
F. acuminatum 
F. arthrosporioides 
F. avenaceum 
F. coeruleurn 
F. ctdmorum 
F. graminearum 
F. lateritium 
F. monilifbrme 
F. nivale 
F. oxysporum 
F. o.xysporum v. redolens 
F. poae 
F. sambucinum 
F. semitectum 
F. solani 
F. sporotrichioides 
F. tlicinctum 

Lolium multiflorum Larn. 
F. nivale 

Lolium perenne L. 
F. nivale 
F. sporottichioides 

Malus baccata x domestica Borkh. 
F. avenaceum 

Glyceria lithuanica (Görski) Lindman 	 Matthiola incana (L.) RBr. 
Fusarium spp. 	 F. avenaceum 
F. avenaceum 	 F. solani 
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Melka nutans L. 

Fusarium spp. 
F. avenaceum 
F. graminearum 
F. poae 
F. semitectum 
F. tricinctum 

Miium effusum L. 

Fusarium spp. 
F. poae 

Molinia caerulea (L.) Moench 

Fusarium spp. 
F. poae 
F. semitectum 

Nardus stricta L. 

Fusarium spp. ' 
F. poae 
F. tricinctum 

Petroselinum crispum (P. Miller) Nym. 

F. avenaceum 

Phalaris arundinacea L. 

Fusarium spp. 

Phleum commutatum Gandin 

Fusarium spp. 

Phleum pratense L. 

Fusarium spp. 
F. avenaceum 
F. nivale 
F. poae 
F. semitectum 
F. tricinctum 

Phragmites australis (Cav.) Trin. ex Stendel 

Fusarium spp. 
F. graminearum 

Picea abies (L.) Karsten 

F. arthrosporioides 
F. oxysporum 

Picea excelsa (Lam.) Link. 

F. arthrosporioides 
F. avenaceum 
F. merismoides 
F. sambucinum 
F. solani 
F. tricinctum 

Pinus sylvestris L. 

F. oxysporum 
F. oxysporum v. redolens 

Pirus malus L. 

F. avenaceum 

Pisum sativum L. 

F. avenaceum 
F. culmorum 
F. equiseti 
F. oxysporum 
F. poae 
F. solani 

Poa annua L. 

F. nivale 

Poa compressa L. 

Fusarium spp. 
F. avenaceum 
F. semitectum 
F. tricinctum 

Poa nemoralis L. 

Fusarium spp. 
F. culmorum 
F. semitectum 

Poa palustris L. 

Fusarium spp. 
F. semitectum 

Poa pratensis L. 

Fusarium spp. 
F. avenaceum 
F. tricinctum 
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Rheum rhaponticum L. 

F. avenaceum 
F. solani 

Ribes nigrum L. 

F. avenaceum 

Ribes rubrum L. 

F. meråmoides 
F. oxysporum 
F. oxysporum v. redolens 
F. sambucinum 
F. sambucinum v. coeruleum 
F. sambucinum f.sp. 6 
F. solani 
F. sporotrichioides 
F. tricinctum 

F. avenaceum 
Trifolium pratense T 

Rubus arcticus L. 	 F. acuminatum 
F. arthrosporioides F. avenaceum 
F. avenaceum F. culmorum 
F. culmorum F. oxysporum 
F. graminearum F. poae 
F. monillforme 
F. oxysporum Secale cereale L. F. oxysporum v. redolens 

F. acuminatum 	 F. poae  
F. arthrosporioides 	 F. sambucinum  
F. avenaceum 	 F. sambucinum v. coeruleum 
F. coeruleum 	 F. solani  
F. culmorum 	 F. sporotrichioides 
F. equiseti 
F. graminearum Triticum aestivum L. F. monilifirme 
F. nivale 	 F. acuminatum 
F. oxysporum 	 F. arthrosporioides 
F. poae 	 F. avenaceum 
F. sambucinum 	 F. coerulem 
F. semitectum 	 F. culmorum  
F. solani 	 F. equireti 
F. sporotrichioides 	 F. graminearum  

rn F. tricinctum 	 F. lateritiu  
F. moniliforme 

Sieglingia decumbens (L.) Bernh. 	 F. nivale  
F. oxysporum 

F. avenaceum F. oxysporum v. redolens 
F. poae 

Solanum lycopersicum L. 	 F. sambucinum  
F. semitectum 

F. acuminatum F. solani 
F. sporotrichioides F. sporotrichioides 

F. tricinctum 
Solanum tuberosum L. 

F. acuminatum 
F. arthrosporioides 
F. avenaceum 
F. coeruleum 
F. culmorum 
F. graminearum 

Diticum speita L. 

F. nivale 

Tulipa gesneriana L. 

F. sambucinum 
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Vicia faba L. 

F. avenaceum 
F. culmorum 
F. graminearum 
F. oxysporum 
F. oxysporum v. redolens 
F. poae 
F. sambucinum 
F. semitectum 
F. solani 

Vicia sepium L. 

F. avenaceum 

Cereal grains 

F. dimerum 
F. sambucinum v. coeruleum 
F. sambucinum f.sp. 6. 

Cereals; diseased basal parts, roots 

F. acuminatum 
F. arthrosporiozdes 
F. oxysporum 
F. poae 
F. semitectum 
F. tricinctum 

Ley grasses; blighted leaves 

F. avenaceum 
F. culmorum 
F. graminearum 
F. moniliforme 
F. nivale 
F. oxysporum 
F. poae 
F. semitectum 
F. tricinctum 

Ley grasses; diseased basal parts 

F. tricinctum 

Coniferous seedlings 

F. oxysporum 
F. sambucinum v. coeruleum 

Miscellaneous habitats 

Fungi 

F. avenaceum 
F. sambucinum 

Commercial feed mixes 

Fusarium spp. 

Hay 

Fusarium spp. 

Silage 

Fusarium spp. 

Compost in windrows 

Fusarium spp. 

Wooden surfaces in sauna 

F. avenaceum 
F. mondiforme 
F. oxysporum 
F. solani 

SOME PLANT DISEASES CAUSED BY FUSARIUM FUNGI 

The species of the genus Fusarium are common 
to cultivated plants in Finland and some of them 
are highly injurious. 

Seed-borne diseases 

In Finland the growing season is short and the 
harvest time is often rainy and damp. Under 

these conditions the seeds of cereals and grasses 
as well as many other plants are excellent 
growing media for several micro-organisms and 
the crop is usually contaminated by many Fusa-
rium species also. These species reduce the 
germination and tillering of the seeds. 

From various cereal grains a total of 21 Pusa- 
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rium species, varieties and forms have been 
isolated and identified the most common species 
being F. culmorum, F. avenaceum. F. arthro-
sporioides and F. graminearum but contamina-
tion by F. poae, F. tricinctum and F. oxysporum 
has also been vety high in ali cereals. Fusarium 
nivale has been found only in very few cases on 
the seeds. On the other hand snow mould 
damage caused by F. nivale is however a vety 
serious problem in Finland because it restricts or 
hinders the cultivation of winter cereals, especial-
ly rye. Thus the seedborne infection of cereals by 
F. nivale has scarcely any decisive importance 
compared with soil' infection (YLIMÄKI 1970 b, 
1981). 

The abundant occurrence of Fusarium fungi 
on grains is also worthy of mention because some 
species are known to produce mycotoxins. As 
early as the 1930's RAINIO (1932) found the 
grains of cereals and especially of oats to be 
almost regularly heavily contaminated with F. 
roseum Link. (syn. F. graminearum" Schwabe) 
fungus and, as such, also poisonous to domestic 
animals, particularly to horses. 

In the rather comprehensive investigations 
carried out in the 1970's on the occurrence of 
Fusarium species and their toxins in cereal grains 
it was found that several Fusarium species for 
example F. avenaceum, F. culmorum, F. 
graminearum, F. moniliforme, F. poae, F. 
sporotrichioides and F. tricinctum are able to 
produce mycotoxins. Although the amounts of 
epoxytrichothecenes (T2, HT2 and NS = neo-
solaniol) detected so far in grains have not been 
sufficient to cause acute poisonings these 
mycotoxins cannot 13e underestimated as long as 
their long term effects are unknown (YLIMÄKI 
1981, YLIMÄKI et al. 1978, 1979). 

The Fusarium metabolite zearalenone (F2) 
which is not toxic but is estrogenical active, has 
been found in Finland vety often in grains and 
feeds that ,have caused diseases in farm animals 
(ROINE, KORPINEN and KALLELA 1971, KORPINEN 
1972, KORPINEN, KAIJELA and YLIMÄKI 1972). 

It was also found that it depends decisively on 
the handling of cereal grains after harvesting as 
to how much the fungi are able to lower the 
quality of the cereal grains and which is the 
capacity of Fusarium fungi to produce toxic 
agents. It seems that drying of the grain immedi-
ately after harvesting to a moisture content of less 
than 14 % is an effective means of preventing 
the formation of Fusarium toxins (YLIMÄKI et al. 
1979). 

Nine Fusarium species have been found on the' 
seeds of the following ley grasses and wild 
grasses: F. avenaceum, F. graminearum, F. 
culmorum, F. poae, F. tricinctum, F. sporotrichi-
oides, F. nivale, F. semitectum, F. mondiforme 
(MÄKELÄ 1972, 1981). No detailed investigation 
has been made in Finland on the degree to which 
these species may reduce the germination and 
tillering of grasses. 

In certain years the seeds of many other 
cultivated plants in fields and gardens have 
shown guite poor germination which has been 
caused chiefiy or at least partly by Fusarium 
fungi. The most common species has usually 
been F. avenaceum and other common species 
identified from various seeds include F. culmo-
rum, F. equllreti, F. oxysporum, F. oxysporum 
var. redolens, F. poae, F. sambucinum. F. sam-
bucinum f.sp. 6, F. semitectum, F. solani (SEP-
PÄLÄ 1953, RUOKOLA and KÖSSI 1977, RUOKOLA 
and VESTBERG 1978, TAHVONEN 1978, 1979, 
KOMMERI 1979, RUOKOLA 1979). 

Foot rot disease of cereals 

Since the 1930's with the rapid expansion of 
acreage cultivated with spring wheat, especially 
in western Finland, in addition to specialisation 
in the one-sided cultivation of cereals on farms 
without cattle, difficulties began to occur in the 
wheat cultivation, in particular, due to foot rot 
disease. According to HÄRDH (1953) Cercosporel-
la herpotrichioides Fron. was determinated as 
being one of the chief causes even though the 
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following Fusarium species have been regarded as 
being partly the causes of foot rot: F. avenaceum, 
F. culmorum, F. graminearum, F. equiseti. 

Based on of their rather extensive investigati-
ons carried out in the 1970's MÄKELÄ and PARIK-
KA (1980) proved that besides the Gaeuman-
nomyces graminis (Sacc.) v. Arx and Olivier the 
following Fusarium species are common causes of 
foot rot of cereals: F. culmorum, F. avenaceum, 
F. graminearum, F. poae and F. semitectum. In 
addition the following species were found spo-
radically: F. acuminatum, F. arthrosporioides, F. 
coendeum, F. tricinctum and F. oxysporum. 

Snow mould 

In the region of heavy snow cover in Finland, i.e. 
in the central, eastern and northern parts of the 
country, plants are well protected during the 
winter from the ravages of cold, ground frost 'or 
of needle ice in the soil. On the other hand 
under the snow the plants are vulnerable to 
destruction from winter-killing fungi especially if 
the snow in autumn falls on unfrozen ground 
(YilmÄKI 1962). The winter-killing fungus that is 
most common and most destructive to winter 
cereals and ley grasses is snow mould, Fusarium 
nivale. This fungus has been isolated in profu-
sion from the seedlings of winter rye in different 
localities ali over the country. Snow mould is less 
injurious to winter wheat, which is cultivated in 
Finland chiefly in the southern and south-west-
ern parts of the country, than to winter rye. 
Finnish winter rye and winter wheat varieties 
have proved to be highly resistant to snow 
mould. 

Snow mould can be of decisive significance in 
certain cases for the overwintering of ley grasses 
also. Italian rye grass (Lolium multiflorum Lam.) 
and perennial rye grass (Lolium perenne L) are 
very often completely destroyed during the win-
ter due to snow mould. There are however 
perennial rye-grass strains which are fairly resist-
ant to snow mould injury. Of the other grasses  

quite commonly cultivated in Finland, cocksfoot 
(Dactylis glomerata L.) is relatively susceptible to 
snow mould. Timothy (Phleum pratense L.), 
meadow foxtail (Alopecurus pratensis L.), Poa 
sp. and red fescue (Festuca rubra L.) seem to be 
fairly resistant to snow mould injury 
(JAMALAINEN 1969, 1974). 

Although Fusarium fungi i.e. F. nivale, F. 
avenaceum, F. culmorum, F. semitectum etc. 
occur quite commonly in leys in northern Fin-
land, winter injuries caused by snow mould have 
occurred only rarely. The most common and 
injurious fungi have been Sclerotinia borealis 
Bubak and Vleugel and Tjlphula spp. (MÄKELÄ 
1981 a). 

Since the 1950's by means of quintozene 
(PCNB) treatment of the stands of winter cereals 
in the autumn good results have been obtained 
in the control of snow mould (JAMALAINEN and 
YLIMÄKI 1956, JAMALAINEN 1964). In recent 
years it has been found that benomyl and 
thiophanatemethyl preparations are even more 
effective against snow mould in winter cereals 
and ley grasses (VANHANEN 1982). 

Damping off 

Although the most common causes of damping 
off disease in cultivated plants in Finland are 
probably the Pythium- and Rhizoctonia fungi 
many studies have shown that the Fusarium 
species can also play an important part in causing 
this disease. 

The fungi enter seedlings chiefly through natu-
ral openings in the plant epidermis. For instance, 
the root hairs and the young epidermal cells are 
easily penetrated by Fusarium hyphae. From 
these epidermal cells the hyphae grow through 
the cortical tissue into the Xylem where the 
fungus invades the vasculat:  tissues in particular. 
The fungi kill the plant either immediately 
before it emerges to the s9i1 surface (pre-
emergence damping off) or just after emergence 
(post emergence damping off). 
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LINNASALMI (1952) isolated the following 
Fusarium species from the seedlings of cauli-
flower, cabbage, tomato, stocks, carnation and 
China aster grown under glass: F. avenaceum, F. 
sporotrichioides, F. oxysporum f.sp. callistephi, 
F. culmorum and F. solani. 

The most pathogenic Fusarium species to seed-
lings of red clover have been F. avenaceum, F. 
graminearum, F. acuminatum and F. arthro-
sporioides while F. culmorum, F. oxysporum, F. 
oxysporum var. redolens, F. solani, F. poae and 
F. sambucinum have been weaker pathogens 
(YLimÄKI 1967). 

From diseased sugar beet seedlings the fol-
lowing Fusarium species have been isolated: F. 
avenaceum, F. culmorum, F. dimerum, F. equi- 
seti, F. graminearum, F. moniliforme, F. oxy- 
sporum, F. sambucinum, F. semitectum and F. 
solani (LINNASALMI 1970, VESTBERG et al. 1982, 
M. VESTBERG, information by letter Sept. 1985). 
However pathogenicity tests have shown that 
most of these species are unable to cause dam-
ping off disease in sugar beet (VESTBERG et al. 
1982). 

F. avenaceum, F. moniliforme and F. oxy-
sporum have been found to cause damping off in 
cultivated cruciferous plants (TAHVONEN 1979). 

In conifer nurseries considerable losses have 
been substained by the death of young seedlings 
during overwintering. After the melting of snow 
in the spring the following Fusarium species have 
been isolated from conifer seedlings: F. arthro-
sporioides, F. avenaceum, F. oxysporum var. 
redolens, F. sambucinum (JAMALAINEN 1943 a, 
1943 b, 1944). 

Root rot diseases 

Clover root rot 

In connection with studies on the growth re-
quirements of clover and in particular its over-
wintering problems, from as early as the 1950's 
attention focused in Finland on root browning 
and decay of clover even when clover rot 
(Sclerotinia trifoliorum) did not occur. Seedlings 

in leys were found to die with symptoms of 
damping off (p.25). Certain fungi, mainly the 
following Fusarium species were regurlarly found 
in the roots of decaying older clover plants: F. 
acumznatum, F. arthrosporioides, F. avenaceum, 
F. culmorum, F. graminearum, F. oxysporum, F. 
oxysporum var. redolens, F. poae, F. sam• -
bucinum and F. solani. 

Clover root rot is a complex disease where 
abiotic factors have a considerable significance 
among fungi. During winter and especially in 
autumn and spring the alternate icing and 
thawing of the soil causes the breaking of the 
lateral roots in clover plants and damage in the 
taproot thus the fungi in the soil obtain access to 
the roots through the wounds. A similar situ-
ation can be caused also by some pests that 
damage roots. Root rot has been found to be 
even more damaging than clover rot in leys, 
because it causes constant decay and not merely 
in occasional years as does clover rot. (YumÄKT 
1967). 

Strawberry root rot 

Since the 1950's and particularly the 1960's, 
berry cultivation has become a considerable 
source of income in some parts of Finland and 
cultivation has undergone expansion. With the 
specialisation and intensification of cultivation 
monoculture has become a common cultural 
practice. This development has led to increasing 
disease and pest problems especially in strawberry 
plantations. Root rot disease has been found to 
be vety common and damaging in ali strawberry 
cultivations. 

Strawberry root rot is a disease complex similar 
to clover root rot where a number of different 
soil fungi have been isolated from the diseased 
roots. Fusarium species have been present in 
nearly two thirds of the samples investigated. F. 
avenaceum has been the most common species. 
The other isolated species have been F. acu-
minatum, F. arthrosporioides, F. avenaceum, F. 
culmorum, F. equiseti, F. graminearum, F. oxy- 
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sporum, F. oxysporum var. redolens, F. poae, F. 
sambucinum, F. sambucinum var. coeruleum 
and F. semitectum (YumÄKI 1970 a, PARIKKA 
1981, 1984). 

Damage of the root rot type caused by F. 
avenaceum, F. culmorum and F. solani in pea 
and field bean has been shown by SEPPÄLÄ 
(1953), RUOKOLA and KÖSSI (1977), RUOKOLA 
and VESTBERG (1978) and RUOKOLA (1979). 
From the decaying roots of cucumber KOMMERI 
(1979) has isolated F. equiseti, F. oxysporum and 

F. solani. 

Storage diseases 

In the early 1940's the most important causes of 
storage losses of potatoes were potato tuber 
blight and bacterial diseases. The Fusarium fungi 
isolated from stored potatoes have been regarded 
principally as saprophytes as were F. acu-
minatum, F. arthrosporioides, F. avenaceum, F. 
merismoides, F. sambucinum and F. solani. Only 

F. coeruleum was established as a parasitic fun-
gus in a few cases having no noticeable im-
portance however (JAMALAINEN 1943 a, 1943 b, 
1944, OLLILA 1947). 

With the mechanisation of potato cultivation, 
the importance of wound parasites in tubers has 
increased since the 1970's and especially from 
1975 onwards, when large amounts of seed 
potatoes were imported from a number of west-
em European countries. Fourteen Fusarium 
species have been isolated and identified from 
potato tubers with dry rot symptoms. In this 
material F. avenaceum and F. solani var. coeru-
leum have been predominant followed by F. 
culmorum, F. sambucinum f.sp. 6 (syn. F. 
sulfureum), F. trichothecioides, F. trkinctum, F. 

sporotrichioides, F. oxysporum, F. oxysporum 
var. redolens, F. acuminatum, F. graminearum, 
F. sambucinum, F. sambucinum var. coeruleum 
(SEPPÄNEN 198 1 ). 

From decaying carrots in storage four Fusarium 
species were isolated and identified: F. arthro-
sporioides, F. avenaceum, F. sporotrichioides, (F. 
chlamydosporum), F. oxysporum and F. solani. 
Ali of these species proved to be pathogenic to 
stored carrots F. avenaceum being the most 
pathogenic and important (MuKuLA 1957). From 
spoilt onions in storage TAHVONEN (1981) has 
isolated and identified F. oxysporum, F. 
avenaceum, F. culmorum, F. graminearum, F. 
mondiforme, F. poae and F. semitectum, the 
first-mentioned being the most common species. 

Fusarium wilt 

From wilted carnation plants several Fusarium 
species have been isolated namely F. arthrospori-
oides, F. avenaceum, F. culmorum, F. gramine-
arum, F. lateritium, F. oxysporum f.sp. dianthi, 

F. oxysporum var. redolens, F. semitectum, F. 
solani and F. sporotrichioides. The symptoms 
depend to some extent on the species involved. 
The most widespread and strongly pathogenic is 
F. oxysporum f.sp. dianthi which infects the 
plants via the soil by root penetration and via the 
air through cut surfaces. Some other Fusarium 
species, especially F. avenaceum and F. culm-
orum cause stem rot or dry rot (JAMALAINEN and 
RUOTSALAINEN 1969). 

Especially F. avenaceum and F. oxysporum but 

also F. oxysporum var. redolens, F. solani, F. 
semitectum and F. sambucinum have been iso-
lated from wilting field bean plants (RUOKOLA 
and VESTBERG 1978). 
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SELOSTUS 

Suomesta tavatut Fusarium -sienet 

AARRE YLIMÄKI ja E. A. JAMALAINEN (t) 

Maatalouden tutkimuskeskus 

Fusarium -suku on yksi laajimmalle levinneistä sienisuvuista 
maapallolla. On arveltu, että nämä sienet aiheuttavat enem-
män vahinkoa maailman maataloudelle kuin mikään muu 
sienisuku. Lähes jokainen kasvitautitutkija on Suomessakin 
joutunut jossain yhteydessä näiden sienien kanssa tekemisiin. 
Vuosikymmenien aikana on kasvitautiosastolla kiinnitetty 
erityistä huomiota Fusarium -sieniin ja niiden aiheuttamiin 
tauteihin. Kun mainittujen sienien esiintymisestä viimeksi 
laadittujen yhteenvetojen (JAMALAINEN 1955 ja 1970) jälkeen 
on tavattu eräitä uusia lajeja ja muotolajeja, ja kun sienien 
määrityksessä on vuosikymmenien kuluessa käytetty eri systee-
mejä, on tämä yhdistelmä laadittu yhtenäisesti Gordonin 
systeemin mukaan. 

Tähän mennessä on Suomesta tavattu kaikkiaan 85 viljellyl-
tä tai luonnonvaraiselta kasvilajilta tai niiden muunnokselta, 
erilaisilta kasvituotteilta taikka muilta kasvualustoilta (kaupal-
liset rehuseokset, heinä, säilörehu, komposti, saunan puuta-
kenteet ja eräät sienet) kaikkiaan seuraavat 19 Fusarium 
-lajia, kaksi muunnosta ja viisi muotolajia: F. acuminatum, 
F. arthrosporioides, F. avenaceum, F. coeruleum, F. culmo- 

rum, F. climerum, F. equiseh, F. graminearum, F. lateri-
tium, F. merisnzoides, F. monffiforme, F. nivcile, F. oxyspo-
rum, F. oxysporum f.sp. callistephi, F. oxysporum f.sp. 
cepae, F. oxysporum f.sp. dianthi, F. oxysporum f.sp. 
F. oxysporum var. redolens, F. poae, F. sambucinum, F. 
sambucinum f.sp. 6, F. sambucinum var. coeruleum, F. 
semitectum, F. 	F. sporotrichioides ja F. hicinctum. 
Useimmat Fusarium -sienet aiheuttavat viljelykasveille vahin-
gollisia tauteja. Siemenlevintäisinä ne heikentävät viljojen, 
nurmiheinien sekä monien puutarhakasvien siementen itä-
vyyttä ja taimelletuloa. Muita merkittäviä Fusarium -sienien 
aiheuttamia kasvitauteja ovat viljojen tyvitaudit, syysviljojen 
lumihome, lukuisten pelto- ja puutarhakasvien sekä metsä-
puiden taimipolte, juurilaho etenkin apilassa ja mansikassa 
sekä perunan, porkkanan ja sipulin varastotaudit. Eräät 
viljoissa ja kotieläinten rehuissa yleisinä tavattavat lajit kuten 
F. avenaceum, F. culmorum, F. graminearum, F. monilifor-
me, F. poae, F. sporohichioides ja F. tricinctum saattavat 
joissakin olosuhteissa kehittää myrkyllisiä tai ihmiselle ja 
kotieläimille muutoin haitallisia aineita, mykotoksiineja. 

30 



ANNALES AGRICULTURAE FENNIAE, VOL. 25: 31-35 (1986) 

Seria PHYTOPATHOLOGIA N. 103 — Sarja KASVITAUDIT n:o 103 

Research note 

TWO SOIL-BORNE VIRUSES AND THEIR POSSIBLE FUNGAL VECTORS IN 
SECALE CEREALE IN FINLAND. 

KATRI BREMER and MAURITZ VESTBERG 

BREMER, K. 8c VESTBERG, M. 1986. Two soil-borne viruses and their possible fungal 
vectors in Secale cereale in Finland. Ann. Agric.Fenn. 25: 31-35. (Univ. Helsinki, 
Dept. Plant Path. SF-00710 Helsinki, Finland.) 

In autumn 1984 two types of viral particles were found in yellowed rye plants in south 
Finland. Stiff, rod-like particles about 300 nm long and 20 nm wide resembled those of 
tobacco mosaic and soil-borne wheat mosaic viruses. Long, flexuous particles of 530 nm 
average length and 13 nm width resembled those of barley yellow mosaic virus. Both 
viruses were transmittable via soi!, sap, and the water in which the roots of diseased rye 
had been washed. The virus characterized by rod-like particles infected rye, winter wheat 
and spring barley. 

Thin-walled, round fungal spores 6,4 pm in diameter were found in root hairs and 
other root cells. Elongated, thick-walled spores with an average size of 15 x 6 gm were 
also encountered. Oogonia of Pythium spp. were frequently found. This fungus was 
often connected with some degree of root discoloration. In spring 1985 Pythium spp. 
were found in 100 % of the rye seedlings collected from both affected localities. 

Index words: soil-borne virus, rye, Secale cereale, fungal vector, Pythium spp., soil-borne 

wheat mosaic, barley yellow mosaic, Finland. 

In autumn 1984 patches consisting of yellowed 
and stunted rye plants were observed on various 
rye fields in south Finland. An electron micro-
scopial investigation revealed two types of virus 
particles in the leaves and roots of the yellowed 
rye seedlings. These particles resembled those of 

soil-borne viruses, which are not known to occur 
in Finland. The autumn of 1984 was rainy and 
relatively warm from September to Noyember 
and this probably offered suitable conditions for 
these diseases. 

MATERIAL AND METHODS 

Samples of yellowed rye plants were collected 
during November from the fields of several 
localities and inspected for viruses and possible 
fungal vectors. 

The roots seedlings were examined under a 
light microscope for fungal structures. Slides 
were made in lactic acid from vety thin roots and 
older thicker roots. The roots of seedlings cul- 
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tivated in growth chambers were examined for 
fungal vectors after 1-4 months. 

Dip preparations "were made from leaves and 
roots. A small section of the plant was dipped 
directly into a drop of 2 % fungistic acid in a 
phosphate buffer, at pH 7,2, on a formvar-
coated grid. Samples were examined under a 
Jeol. 100SX electron microscope operating at 60 
kV. 

Virus transmission tests were carried out in 
November in a glasshouse, where the tem-
perature varied from 14 to 21 °C. Later a growth 
chamber was used in which the temperature was 
14 °C for 10 hours during the light period and 
10 °C during the dark period. 

RESULTS 

Symptoms 

Rye leaves in the field plants yellowed evenly 
beginning from the older leaves. No stripes or 
spots typical of viral diseases were seen. Plants 
were stunted, and the roots of the yellowed rye 
plants were also stunted and deformed. 

In the spring plants in the field turned green 
but remained somewhat stunted. 

Virus particles 

Virus particles were found only in samples from 
two localities: Viikki, Helsinki and Olkkala, 
Vihti, altough similar symptoms were observed 
in several other fields in south Finland. Two 
types of particles occurred in plants from both 
places with both particle types occurring either 
alone or together in the roots and leaves of the 
same plants. 

One type of particle consisted of stiff rods with 
a central canal whose length varied from 
160-370 nm. Most particles were about 300 nm 
long and 20 nm wide on average. 

The other consisted of filamentous particles 
with an average length of 530 nm and a width of 
13 nm. Length varied from 320 to 885 nm. 140 
particles were measured from both types. 

Virus transmission 

Both vimses infected winter rye, cv Hja 6901 and 
spring barley cv 'Suvi' when the seeds were sown 
into soil samples obtained from the sites were 

yellowed rye plants were encountered. Winter 
wheat, cv 'Linna' was infected only with the virus 
having rod-like particles. As the symptoms in 
plants infected via soil were faint or absent, 
infection was confirmed by an electron micro-
scope inspection. 

Test plants from the same cultivars could also 
be infected by pouring the water in which the 
roots of diseased rye plants had been washed 
onto three-day-old seedlings. 

Moreover the disease was transmitted when 
healthy seedlings were kept in water in a petri 
dish together with the washed roots of diseased 
rye plants for 1-2 hours. 

Sap transmission was attempted several times, 
but succeeded only once from rye to rye and only 
when the test plants were kept at a temperature 
below 16 °C. 

Fungal structures in roots 

The most common fungal structures found were 
round spores occurring mostly in the root hairs 
but also in other root cells. The spores were 
thin-walled having a diameter 6,4 m on aver-
age. They were detected in rye, winter wheat and 
spring barley. In some cases elongated spores of 
greater size also occurred. These were thick-wal-
led and were on average 15 x 6 grn. The 
occurrence of the spores in root hairs and root 
cells was far more abundant in seedlings treated 
with the water in which the plants were washed 
than in seedlings grown from seeds sown in 
infected soil. 
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Fig. 1. Flexuos and rod-shaped virus particles in crude rye 
leaf sap. Negatively stained. The scale-marker represents 1 
Pin. 

Oogonia of Pythium spp. were frequently 
found in rye, as well as in wheat and barley. The 
fungus occurred mostly in the root tips and was 
often connected with some degree of discolora- 

Fig. 2. Round spores in root hairs of rye (400x). 

Fig. 3. Elongated spores in root hairs of rye (400x). 

tion of the root. In spring 1985 Pythium spp. 
were found in 100 % of the rye seedlings 
collected from Viikki and Olkkala. 

Soil-borne wheat mosaic and barley yellow 
mosaic viruses are known to be transmitted by 
the fungus Polymyxa graminis Ledingham 
(BRAKKE 1971). In the present investigation, 
however, such structures as sporangia and cysto-
spori which are typical of this fungus were not 
found. The vector of the two viruses is unknown. 
The spores sometimes found in great numbers in 
the root hairs are insufficient for identification 
purposes, as the zoospores of many soil-borne 
lower fungi enter into plants via the root hairs, 
whereupon encystement takes place. Pythium 
spp. were found in abundance, but so far these 
fungi are not known to be vectors of soil-borne 
viruses. 
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DISCUSSION 

Soil-borne viral diseases of winter wheat and 
winter barley occur in North-America, Asia and 
several European countries, but there is no report 
of their occurrence in Northern Europe. There 
are only a few reports of viruses affecting rye. 
Tobacco rattle virus occurs in rye in Holland and 
in both German republics (HUTH and LESEMANN 
1985). The particles of tobacco rattle virus have 
two lengths of 45-115 nm and 190 nm and are 
25 nm in width (HARRISON 1970). They are of 
different sizes than those of the present viruses. 

The particles of soil-borne wheat mosaic virus 
consist of stiff rods with the lengths of 110-160 
nm and 300 nm and 20 nm in width (PETERSON 
1970). Soil-borne wheat mosaic virus infects 
wheat, rye and barley. In Europe it occurs in Italy  

(BRAKKE 1971). One of the present viruses has 
particles similar to those of wheat mosaic virus 
and also infects rye, barley and wheat. 

Barley yellow mosaic virus occurs in Japan 
(INoNYE and SAITO 1975), England (HILL and 
EVANS 1980), Federal Republic of Germany 
(HUTH and LESEMANN 1978), France (LAPIERE 
1980) and in Belgium (HuTH and LESEMANN 
1985). Its particles are flexuous and filamentous 
and in two lengths of 275 and 550 nm, both 13 
nm wide (IN0NYE and SAITO 1975, HUTH et al. 
1984). Winter barley is the usual host. Wheat is 
not infected (INoNYE and SAITO 1975, HUTH 
1984) and there seems to be no information 
about rye. 
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SELOSTUS 

Kahden maalevintäisen viruksen ja niiden mahdollisten sienivektorien esiintyminen rukiissa 

KATRI BREMER ja MAURITZ VESTBERG 

Helsingin yliopisto ja Maatalouden tutkimuskeskus 

Suomessa esiintyy viljoissa ja heinissä kuusi virustautia ja yksi 
mykoplasmatauti. Nämä kaikki ovat eliöiden, kirvojen, kas-
kaiden, punkkien tai kovakuoriaisten levittämiä. Kaskaiden 
levittämä kauran tyviversoviroosi on esiintynyt epidemian 
luontoisena ja suuria satotappioita aiheuttaen. Myös kirvojen 
levittämä viljan kääpiökasvuviroosi on esiintynyt aika ajoittain 
runsaana ja haitallisena. 

Syksyllä 1984 ruispelloilla etelä-Suomessa oli monin pai-
koin kellastuneiden rukiiden muodostamia laikkuja. Laikkuja 
oli rinteillä ja kumpareillakin, joten laikut eivät olleet vesi: 
vaurioita. Maasienien levittämät virustaudit esiintyvät tällä 
tavoin. Sienilevintäiset virustaudit ovat olleet haitallisia 
U.S.A.:ssa ja keski-Euroopassa syysvehnässä ja -ohrassa. Ru-
kiin virustaudeista ei ole olemassa paljon tietoa. Sienilevintäi-
siä viljan virustauteja ei ole tavattu Pohjoismaissa. 

Kellastuneista rukiista otettiin näytteitä tutkittaviksi. Hel-
singin Viikistä ja Nurmijärven Olkkalasta otetuissa näytteissä 
nähtiin elektronimikroskoopissa kahdenlaisia virushiukkasia. 
Jäykät, sauvamaiset hiukkaset, joiden pituus vaihteli 160-
370 nm ja joiden leveys oli 20 nm, muistuttivat kooltaan ja 
muodoltaan maalevintäisen vehnän mosaiikkiviruksen (soil-
borne wheat mosaic virus) tai tupakan mosaiikkiviruksen  

hiukkasia. Toisen tyyppiset, taipuilevan lankamaiset hiukka-
set olivat keskimäärin 530 nm pitkiä ja noin 13 nm leveitä. 
Ne muistuttivat ohran keltamosaiikkiviruksen (barley yellow 
mosaic) hiukkasia. 

Molemmat virukset tartuttivat ruista ja ohraa, sauvamaiset 
hiukkaset omaava virus siirtyi myös syysvenhnään. Virukset 
siirtyivät maassa, mehussa ja sairaiden kasvien juurten pesuve-
dessä. 

Koska maalevintäinen vehnän mosaiikkivirus ja ohran kel-
tamosaiikkivirus ovat Polymyxa graminis-sienen levittämiä, 
tutkittiin pelloilta otettujen sairaiden kasvien sekä myös 
siirrostuskokeissa tartutettujen kasvien juuria. Juurista löydet-
tiin ohutseinäisiä, pyöreitä sieni-itiöitä, jotka olivat läpimital-
taan keskimäärin 6,5 jim. Juurissa esiintyi myös pitkänomai-
sia, paksuseinäisiä itiöitä, joiden koko oli 15 x 6 p.m. Pythium 
spp:n munaitiöpesäkkeitä löytyi usein. Keväällä 1985 Olkka-
lasta ja Viikistä kerätyt rukiin taimet olivat 100 % Pythium-
sienen tartuttamia. Pythium spp. on ollut Amerikassa pato-
geeninen vehnälle, mutta se ei ole levittänyt viruksia. Rukiin 
juurista löydettyjen maalevintäisten virusten vektori on tois-
taiseksi tuntematon. 
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NEW INSPECTION AND APPROVAL PROCEDURE FOR PESTICIDES IN FINLAND 

HANS BLOMQVIST 

BLOMQVIST, H. 1986. New inspection and approval procedure for pesticides in Finland. 
Ann. Agric. Fenn. 25: 37-42. (National Board of Agriculture, Pesticide Bureau, 
SF-01300 Vantaa, Finland.) 

In late 1982 the Ministry of Agriculture and 
Forestry set up a committee to draft a report on 
the development of a procedure for the inspec-
tion and registration of pesticides as well as for 
supervision of and advisory services on the 
import, manufacture, marketing and use of pes-
ticides. Under the title pesticides inspection com-
mittee, the committee submitted three prelimi-
nary reports to the Ministry in the course of the 
work. The final report was drawn up in February 
1984. 

On the proposal of the committee, the law to 
amend the Act on Pesticides (159/84) and the 
new statute on pesticides (211/84) took effect 
on March 1, 1984, and at the end of March 
the Council of State ruled that the matter be 
handled by the pesticide commission (245/84). 
In practice these regulations meant that the 
pesticide regulation unit, which operated within 
the Agricultural Research Centre, was closed, a 
decision-making board on pesticide matters was 
set up under the Ministry of Agriculture and 
Forestry, and a pesticide office was established 
under the National Board of Agriculture. 
Likewise, supervision of pesticides and also the 
relevant advisory services and training were trans-
ferred to the National Board of Agriculture. The 
Ministry of the Environment and the National 
Board of Labour Protection became the new 
inspection authorities. 

Pesticide commission 

On the proposal of the Ministry of Agriculture 
and Forestry, the Council of State appoints the 
pesticide commission for three years at a time. 
The board decides which products intended as 
pesticides should be given approval as such. The 
board also makes decisions on the practical terms 
of and restrictions to the use of pesticides and 
carries out other tasks prescribed and assigned to 
it. 

The pesticide commission, which is a specialist 
body composed of representatives of various 
authorities, consists of a chairman, a deputy 
chairman and six members each with a personal 
deputy member. The board has the right to 
employ part-time secretaries. 

The Council of State appoints the chairman 
and deputy chairman of the pesticide commis-
sion, who must be impartial in matters con-
cerning pesticides. The members of the board for 
their part must represent the Ministry of Agricul-
ture and Forestry, the Ministry of the Environ-
ment, the National Board of Agriculture, the 
National Board of Trade and Consumer Interests, 
the National Board of Health and the National 
Board of Labour Protection. 

The pesticide commission includes a working 
party with limited power of decision. By its 
unanimous decision, the working party can for 
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example settle matters relating to the acquisition 
of statements and reports, and also to the 
administration and finances of the board. The 
working party can likewise approve the National 
Board of Agriculture's proposal for the pesticides 
inspection scheme. The working party is made 
up of the chairman of the pesticide commission, 
and the members of the Ministry of Agriculture 
and Forestry, the Ministry of the Environment 
and the National Board of Health on the board 
or their personal deputy members. 

Application for registration and its processing 

Application for registration of a product for use 
as a pesticide is made to the National Board of 
Agriculture on the form approved by the pes-
ticide commission. The applicant must provide a 
report and information on the chemical and 
physical properties of the product and active 
ingredient, the way in which the product should 
be used, its efficacy, and residues arising from its 
use. Furthermore, a report and information are 
required on the toxicity of the product and active 
ingredient to test animals and adverse effects, if 
any, on man and domestic animals including 
instructions for diagnosis and treatment, the 
effects of the product and active ingredient on 
the environment and wild life; and a proposal for 
disposal of the sales container. 

The applicant must also supply an appropriate 
amount of the product in question for 
performance of the inspection. Furthermore, the 
applicant must supply the State Institute of 
Agricultural Chemistry with a sample of the 
product, the analytical standards for the active 
ingredients in the product, a report on the 
method used by the manufacturer to analyse the 
product, and a report on methods for analysing 
the residues of pesticides in the plants on which 
the tests will be conducted. 

The National Board of Agriculture must notify 
the pesticide commission about the application 
and append its proposal for the inspection 
scheme to the notification. The board decides  

which inspections will be carried out on the 
product. The pesticide commission can also agree 
to solve the matter without inspections. 

Inspection 

In compliance with the decision of the pesticide 
commission, the National Board of Agriculture 
requests the following institutions and author-
ities to carry out pesticides inspections within 
their own field and to issue their statement on 
the requirements for approval on the basis of the 
results of the inspection. The requirements are as 
follows: 

the Agricultural Research Centre for de-
termining the usefulness and biological ef-
ficacy of the products, and the Finnish Forest 
Research Institute for products intended for 
use in forestry; 
the State Institute of Agricultural Chemistry 
for chemical and physical examination of the 
products and for determining the residues in 
plant products, and the National Veterinary 
Institute for animal products; 
the National Board of Health for assessment 
of the health consequences of the products; 
the National Board of Labour Protection for 
assessment of the harmful effects the products 
have on work hygiene; 
the Ministry of the Environment for assess-
ment of the environmental consequences of 
the products. 

If necessary, a statement may be requested 
from the National Board of Trade and Consumer 
Interests on the maximum contents of pesticide 
residues permitted in foodstuffs. 

Once it has received the above reports and 
statements, the National Board of Agriculture 
shall deliver them to the pesticide commission 
for decision. The decision is drafted by the 
working party of the board. 

Approval, declaration and registration 

The pesticide commission notifies the National 
Board of Agriculture and the applicant about its 
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decision relating to the approval of the pesticide. 
The pesticide commission also approves the con-
tainer in which the product is to be sold and the 
labelling thereon. The labelling should indicate: 

the name or proprietary name of the product; 
the active and hazardous ingredients and the 
amounts thereof; 
the warning symbols and protection directions 
referring to toxicity as required by the legisla-
tion on poisons; 
waiting period and/ or other restrictions to 
use; 
use for which approved and detailed instructi-
ons; 
approval of the pesticide commission; 
manufacturer, importer and packer; 
net weight or volume of the container, and 
import and manufacturing lot; 
other information, if any, prescribed by the 
pesticide commission. 

The National Board of Agriculture enters the 
decision on appröval received from the pesticide 
commission in the pesticides register, after which 
the product may be sold and used. However, a 
product containing poison cannot be registered 
as a pesticide unless the National Board of 
Health has declared that the product is either a 
toxic or slightly toxic pesticide. 

The maximum term of validity of the pesticide 
commission's decision on approval is five years at 
a time. Upon application, the commission shall 
re-examine the approval and check that the 
conditions for approval still exist. The commis-
sion decides what information shall then be 
presented. 

Upon application by the applicant for registra-
tion, submission by the National Board of 
Agriculture or on its own initiative, the pesticide 
commission can amend the terms it has approved 
for the product registered. The commission can 
also retract an approval in force if the pesticide 
ceases to meet the prescribed requirements for 
approval. When retracting approval, the commis-
sion shall decide within what time the product is  

to be removed from sale. Unless the pesticide 
commission decides otherwise, the product shall 
not be taken off the register before one year has 
elapsed since the approval was retracted. 

The pesticides register 

The National Board of Agriculture maintains- a 
register of approved pesticides indicating: 

name or proprietary name of the pesticide; 
manufacturer, importer and packer; 
active and hazardous ingredients and toxicity 
class; 
approved use, instructions and restrictions to 
use, and also stipulations referring to sales 
packaging and warning symbols; 
summary of product's health and environ-
mental consequences. 

The information in the pesticides register is 
public, and extracts are available on request. The 
National Board of Agriculture shall also publish 
annually a list of approved pesticides and the 
conditions relating to their use. 

Use 

A pesticide may only be used for the approved 
purpose mentioned on the labef, following the 
instructions and other regulations given. 

Nevertheless, with the mmission of the pes-
ticide commission and under conditions 
stipulated by them, a plant protection official 
may deviate from the restrictions given on the 
label in the control of plant pests as defined in 
the plant protection legislation. 

Supervision and advisory services 

The National Board of Agriculture is the leading 
authority supervising observation of the Act on 
Pesticides. It is the duty of the National Board of 
Agriculture to draw up annually a scheme for the 
way in which the supervision is to be carried out. 
Likewise, together with the State Institute of 
Agricultural Chemistry the National Board of 
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National Board of 
Labour Protection 
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riculture 

REGISTRATION IMPLEMEN-
TATION AND MONITORING 
OF DECISIONS 

National Board of Ag - 
riculture 

Agriculture shall draw up a scheme for the 
supervision carried out by the institute of the 
quality of products imported, manufactured and 
marketed. 

When planning the supervision procedures the 
National Board of Agriculture acts together with 
the public health, labour protection, foodstuffs  

control and environmental protection authorities 
and also with the Customs. 

It is up to the National Board of Agriculture to 
work together with the relevant authorities to see 
that guidance on the correct use of pesticides is 
provided. 

SUMMARY 

The following summarises the various stages in 
the new inspection and approval procedure for 
pesticides (Fig. 1.): 

1. The manufacturer or importer applies to the 
National Board of Agriculture to register the 
product. 

The National Board of Agriculture notifies 
the pesticide commission about the applica-
tion and appends to the notification its pro-
posal for an inspection scheme for the prod-
uct. 
The pesticide commission decides what in-
spections shall be carried out on the product 

Fig. 1. The new pesticides inspection and approval procedure (Explained in text). 

40 



and notifies the National Board of Agricul-
ture of the inspection programme it has 
approved. 
The National Board of Agriculture requests 
from the relevant authorities and institutions 
the inspections and statements required by 
the pesticide commission in its decision. 
The inspection authorities and institutions 
deliver their reports and statements to the 
National Board of Agriculture. 
The National Board of Agriculture delivers 

-the reports and statements to the pesticide 
commission. 
The pesticide commission decides on the 
approval of the product and on the conditions 
for and restrictions to use, and notifies the 
National Board of Agriculture and the 
applicant of its decision. 

The National Board of Agriculture enters the 
product in the pesticides register, after which 
sale and use of the product is permitted. The 
National Board of Agriculture notifies the 
applicant of the registration. The information 
in the pesticides register is public. 
Before a product containing poison can be 
registered the National Board of Health must 
have declared that the product is a toxic or 
slightly toxic pesticide. The National Board of 
Agriculture drafts a declaration for the Na-
tional Board of Health. 
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SELOSTUS 

Torjunta-aineiden uusi tarkastus- ja hyväksymisjärjestelmä 

HANS BLOMQVIST 

Maatilahallitus 

Torjunta-aineiden uusi tarkastus- ja hyväksymisjärjestelmä 
astui voimaan 1.3.1984. Uusi järjestelmä perustuu lakiin 
torjunta-ainelain muuttamisesta (159/84), torjunta-ainease-
tukseen (211/84) sekä valtioneuvoston päätökseen asiain 
käsittelystä torjunta-ainelautakunnassa (245/84). 

Käytännössä nät14 säädökset merkitsivät, että Maatalouden 
tutkimuskeskuksen yhteydessä toiminut kasvinsuojelulaitos 
lakkautettiin, maa- ja metsätalousministeriön yhteyteen ase-
tettiin päättäväksi elimeksi torjunta-ainelautakunta ja maati-
lahallitukseen perustettiin torjunta-ainetoimisto. Ympäristö-
ministeriö ja työsuojeluhallitus tulivat mukaan uusina tarkas-
tusviranomaisina. 

Torjunta-ainelautakunnalla on keskeinen asema uudessa 
järjestelmässä. Lautakunnan tehtävänä on —päättää torjunta-
aineiksi tarkoitettujen valmisteiden hyväksymisestä. Se päät-
tää myös torjunta-aineiden käyttöä koskevista ehdoista ja 
rajoituksista sekä suorittaa muut sille säädetyt tehtävät. Tor-
junta-ainelautakunta on eri tarkastusviranomaisten edustajista 
muodostettu asiantuntijaelin, johon kuuluu puheenjohtaja, 
varapuheenjohtaja sekä kuusi jäsentä, jotka edustavat maa- ja  

metsätalousminsteriötä, ympäristöministeriötä, elinkeinohal-
litusta, lääkintöhallitusta, maatilahallitusta sekä työsuojelu-
hallitusta. Torjunta-ainelautakunnan toimistotyöt tehdään 
maatilahallituksen torjunta-ainetoimistossa. 

Torjunta-aineen hyväksymistä ja rekisteröintiä haetaan 
maatilahallitukselta Maatilahallitu's ilmoittaa rekisteröindha-
kerhuksesta torjunta-ainelautakunnalle. Lautakunta päättää, 
mitkä ,tarkastukset valmistella suoritetaan. Valmisteen biolo-
ginen tehokkuus ja käyttökeli)6isuus selvitetään Maatalouden 
tutkimuskeskuksessa ja/ tai Metsäntutkimuslaitoksessa. 

Valtion maataloUskemian' , laitos suorittaa valmisteen 
kemiallisen ja fysikaalisen tarkastuksen sekä jäämien määri-
tyksen. Lääkintöhallitus arvioi 'i!.icilestaan valmisteen terveys-
vaikutukset ja ympäristöminiSteriö vastaavasti sen ympäristö-
vaikutukset. Työsuojeluhallitus vasfaa valmisteen työhygienis-
ten haittojen arvioinnista. Saatuaan edellä mainitut lausun-
not ja selvitykset maatilahallitus:  -t'o-imittaa ne torjunta-aine-
lautakunnalle. 

Torjunta-ainelautakunta ilmoittaa torjunta-aineen hyväksy-
mistä koskevasta päätöksestään hakijalle ja. maatilahallituksel- 
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le. Maatilahallitus tekee hyväksymispäätöksestä merkinnän 
torjunta-ainerekisteriin, jonka jälkeen valmisteen myynti ja 
käyttö on sallittu. Myrkkyä sisältävän valmisteen rekisteröimi-
nen edellyttää kuitenkin, että lääkintöhallitus on julistanut 
valmisteen, joko myrkylliseksi tai lievästi myrkylliseksi tor-
junta-aineeksi maatilahallituksen esityksestä. Torjunta-ainere-
kisterissä olevat tiedot ovat julkisia. 

Torjunta-ainelautakunnan päätös valmisteen hyväksymises-
tä on kerrallaan voimassa enintään viisi vuotta. Lautakunnan 
on hakemuksesta käsiteltävä hyväksyminen uudelleen ja tar- 

kastettava, ovatko hyväksymisen edellytykset edelleen olemas-
sa. Lautakunta voi myös peruuttaa voimassa olevan hyväksy-
misen, mikäli osoittautuu, ettei torjunta-aine enää täytä 
säädettyjä hyväksymisen edellytyksiä. 

Lautakunnan tulee peruuttaessaan hyväksymisen myös 
päättää, minkä ajan kuluessa valmiste on poistettava myyn-
nistä. Valmistetta ei saa, ellei torjunta-ainelautakunta toisin 
päätä, poistaa rekisteristä ennen kuin vuosi on kulunut 
hyväksymisen peruuttamisesta. 
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