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Research note

APPLE VARIETY 'SAMO’

JAAKKO SAKO and EEVA LAURINEN

SAKO,] & LAURINEN, E. 1985. Apple variety Samo’. Ann. Agric. Fenn. 25: 1—3. (Agric.
Res. Centre, Dept. Hortic., SF-21500 Piikkis, Finland.)

The Department of Horticulture at the Agricultural Research Centre at Piikkid, 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
Piikki6 introduced four new apple varieties:
"Pirja’, 'Maikki’, 'Make’ and 'Jaspi’, originating
from a breeding project in 1958—G6. 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 (SAKO 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 Januaty 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 auturnn apple. The harvesting
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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’, 'Sam¢’, "Make’ and Jaspi’ in two different climatic locations.

1
II

The varieties are selections from the crossings:

Department of Horticulture, Piikkis

Hime Research Station, Pilkine, 150 km to the northeast

'Pirja’ = "Huvitus’ x ’Melba’ 1961

'Maikki’ = 'Melba’ x 'Huvitus’ 1960

Samo’ = 'Melba’ x ’'Huvitus’ 1960

'Make’ = 'Atlas’ x 'Autumn Kalvil’ 1961

"Jaspi” = 'Lobo’ x ’Huvitus’ 1960

Variety Planting Cumulative yield kg/tree Harvesting Keeping Size of

Locality year time time in cold apple

1976—79 —81 —83 —85 week/month storage

"Pirja’ I 1973 18 57 117 145 3/8 2 weeks Small
I 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
I 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
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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 ecarly autumn apple 'Samo’ is the
variety we have been looking for. It might
replace 'Melba’. It is as early as 'Melba’, but
easiet 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

SAK0, J. 1982. New Finnish apple varieties: Pirjo, Maikki,
Make and Jaspi. Ann. Agric. Fenn. 21: 1—7.



SELOSTUS
Omenalajike 'SAMO’
JAAKKO SAKO ja EEVA LAURINEN

Maatalouden tutkimuskeskus

Maatalouden tutkimuskeskuksen puutarhaosasto esirtid vilje- laatuvaatimukset. Sen talvenkestivyys on osoittautunut hy-
lyyn uuden omenapuulajikkeen nimeltiin "Samo’. Se on  viksi. 'Samo’ korvannee 'Melban’, koska sen omenat ovat
periiisin  risteytyksesti 'Melba’ x 'Huvitus’ vuodelta 1960.  rasakokoisempia ja kestivit paremmin kisittelyd ja kuljetusta.

‘Samo’ on aikais- ja runsassatoinen lajike; joka tiytuid

Manuscript received October 1985
Jaakko Siké and Eeva Laurinen
Agricultural Research Centre

Department of Horticulture
SF-25100 Piikkis, Finland

Fig. 1. Samo apple variety.

Fig. 2. Samo apple tree.
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Research note

THE OCCURRENCE OF CYLINDROCARPON SPECIES IN FINLAND

AARRE YLIMAKI

YLUMAKI, A. 1986. The occurtence 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.
ianthothele var. majus Wollenw., C. magnusianum Wollenw., C. obtusisporum (Cooke
& Harkness) Wollenw. and C. ofidum (Wollenw.) Wollenw. Other published data on
Cylindrocarpon species occutring in Finland are also reported.

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

INTRODUCTION

During the past 35 years author has reccived
isolates of Cylindrocarporn 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 sutvey 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)

O-septate 3,6 x 10,4 u (2,7—5,4 x 5,4—12,6)
1-septate 5,8 x 24,1 p (3,6—7,6 x 10,8—35,1)
2-septate 6,2 x 28,2 p (4,1—9,0 x 18,9—43,2)
3-septate 6,4 x 30,8 p (5,4—9,0 x 28,1—43,2)
4-septate 6,5 x 32,3 u (6,1—8,8 x 30,1—46,7)

Abundant chlamydospores are brown, neatly
spherical, intercalary or terminal 7,2—15,7 g in
diameter, occurring individually, in chains or in
clumps.

Hosts

C. destructans is a widely disttibuted fungus
occutring in many plant species as a saprophyte
and wound parasite. It is 2 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 Mill., roots
Daucus carota L., taproots (MUKULA 1957)

* Dianthus caryophyilus L., 1oots

* Fragaria grandifiora Ehr., roots (YLIMAKI 1970,
PARIKKA 1981)

* Lupinus polyphyllus Lindl., roots

* Pisum sativum L., roots of seedlings

* Rhododendron simsit Planch., roots
Rubus arcticus L., roots (RUOKOLA 1981)

* Solanum tuberosum L., tubers in storage (OL-
LILA 1947)

* Trifolium hybridum L., roots

* Trifolium pratense L., roots (YLIMAKI 1967)
Triticum aestivum L., winter wheat, roots

~ (MAKELA and MAKI 1980)

* Tulipa gesneriana L., bulbs

Cylindrocarpon didymeum (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 u

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

Hosts

In Finland this species has been encountered in
Daucus carora 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 magnusianum Wollenw.
Syn. Cylindrocarpon ehrenbergi Wollenw.

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

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

Hosts
Fragaria grandiflora Eht.,
1984)

* Solanum tuberosum 1., stored tubers (OLLILA
1947)

* Trifoliume medium L., roots

* Trifolium pratense L., roots (YLIMAKI 1967)

roots (PARIKKA

Cylindrocarpon obtusisporum (Cooke & Hark-
ness) Wollenw.

Conidia and chlamydospores (Fig. 1 d)

0-septate 4,1 x 11,1 x (3,0—5,0 x 5,6—17,0)
1-septate 4,6 x 30,0 p (2,8—6,0 x 14,0—38,1)
2-septate 5,1 x 36,8 u (3,7—5,8 x 22,8—40,9)
3-septate 4,7 x 34,6 p (4,2—5,6 x 30,0—40,9)

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

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

Cylindrocarpon olidum (Wollenw.) Wollenw.

Conidia and chlamydospores (Fig. 1 ¢€)
1-septate 5,0 x 27,5 n

2—3-septate 5,7 x 44,2 p (4,9—7.,2 x 34,2—
52,4)

4-septate 6,3 x 46,7 n (6,3—7,5 x 40,5—55,0)

Chlamydospores hyaline, globose, mostly interca-
lary, single or in chains 10,8—15 p in diameter.






Hosts
Fragaria  grandiflora Ehr.,
1984)

* Solanum tuberosum L., stored tubers (OLLILA

roots (PARIKKA

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

1947) Host
Fragaria grandiflora Ehr., roots (PARIKKA
Cylindrocarpon ianthothele var. majus Ehr. 1984)
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SELOSTUS

Suomesta tavatut Cylindrocarpon -sienet

AARRE

Maatalouden

Tihidn tutkimukseen on koottu tiedot pelto- ja puutarhakas-
veissa maassamme tavatuista Cylindrocarpon -sienilajeista.
Kirjoittaja on eristinyt ja mairittinyt Maatalouden tutkimus-
keskuksen kasvitautiosastolle saapuneista sekd itse kerddmis-
tidn kasvindytteistd Cylindrocarpor -lajit. Tiedonantoon on
lisiksi otettu muutkin julkaistut tiedot niiden sienien esiinty-
misesti maassamme.

Tutkimuksessa todettiin maassamme tavatun kaikkiaan
kuusi lajia:

YLIMAKI

tutkimuskeskus

C. destructans, C. didymum, C. ianthothele vat. majus, C.
magnusianum, C. obtusisporum ja C. olidum. Nimi ovat
yleisid maasienid, jotka voivat aiheuttaa kasveissa taimipoltet-
ta ja erilaisia juuristovioituksia ja usein niitd tavataan varastoi-
tujen kasvituotteiden pilaajina. Sienilajien ja my6s niiden
isolaattien patogeenisuudessa on hyvin suuria eroja.
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THE OCCURRENCE OF FUSARIUM FUNGI IN FINLAND

AARRE YLIMAKI and E. A. JAMALAINEN ()

YLMAKL 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 sutvey of all Fusarium fungi found and determiried 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. avenacenm (Fr.) Sacc.
(section Roseum); F. semitectum Betk. & Rav. (section Arthrosporiella); F. acuminatum
(Bll. & Everh.) Wollenw., F. equiset: (Corda) Sacc. (section Gibbosum); F. culmorum
(W.G.Sm.) Sacc., F. graminearum Schwabe, F. sambucinum Puckel, F. sambucinum
Fuckel f.sp. 6 Wolleaw., F. sembucinum Fuckel var. coerulenm Wollenw. (section
Discolor); F. lateritium Nees emend. Snyder & Hansen (section Lateritium); F.
moniliforme Sheld. emend. Snyder & Hansen (section Liseola); F. oxysporam 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) Soyder & Hansen, F. oxysporum Schlecht. var. redolens (Wollenw.)
Gordon (section Elegans); F. solani (Mart.) App. & Wollenw. emend. Snyder & Hansen,
E. 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, classification, distribution, habitats, seed-borne diseases,
foot rot of cereals, snow mould, damping off, clover root rot, strawbetty 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

2 408501620L

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 all 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 all later taxonomic studies on Fusarium
fungi although the monograph "’Die Fusarien,
ihre Beschreibung, Schadwirkung und Bekimp-
fung’” by WOLLENWEBER and REINKING (1935) is
obviously better known. Their system has been
citicized 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 (RAILLO 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
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nomenclature and classification of Fusarium
herein is also based on that of GORDON except
for the section Sporotrichiella which is classified
according to SEEMULLER (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 Penz.
GORDON 1952:216

HABITATS:
Beta vulgaris v. altissima Doell., seedlings
Cereal grains

VESTBERG et al. 1982, YLIMAKI 1981

Fusartum merismoides Corda
GORDON 1952:216

HABITATS:
Picea excelsa (Lam.) Link, seedlings
Solanum tuberosum 1., 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 vuigare L., seedlings
Lolinm multiflorum Llam., seedlings



Lolium perenne L., seedlings

Phleum pratense L., seedlings

Poa annua L., seedlings
#1) Secale cereale 1., seedlings, roots

Triticum aestivum L., (winter wheat) seedlings

Triticum spelta L., seedlings

ley grasses
JAMALAINEN 1943 a, 1959, KARSTEN 1892, MAKELA 1975,
1981 b, MAKELA and MAKI 1980, MAKELA and PARIKKA 1980,
YLIMAKI 1981

SECTION SPOROTRICHIELLA Wollenw.

In his study on the section Sporotrichiella, SEE-
MULLER (1968) concluded that the isolates LIN-
NASALMI (1952) and MUKULA (1957) classified as
Fusarium chlamydosporum Wollenw. and Reink.
quite evidently hade been F. equisets (Cda.)
Sacc. or another species belonging to the section
Gibbosum. Both of these descriptions as well as
those of UOTI and YLIMAKI (1974) and YLIMAKI
(1981) fit fairly well however, to F. sporotrichi-
oides Sherb., rather than to F. equiseti. Probably
the isolates from the roots of Cucumis sattvus
which KOMMERI (1979) classified as F. chlamydo-
sporum wete 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.

* Avpena sativa L., roots, stems
Clarkia Pursh, stalks, roots
Dianthus caryophyllus L., flower buds

* Festuca pratensis Hudson

Fragaria grandiflora Ebrh., roots

Hierochloe hirta (Schrank) Borbis

Holcus lanatus L.

Hordeum vulgare L., leaves, roots

Melica nutans L.

Milium effusum L.

Molinia caerulea (L.) Moench

* X ¥ ¥

*

* Denotes isolation from the seed of this host plant

* Nardus stricta L.
* Phlenm pratense L., straw
* Pisum sativum L.

Rubus arcticus L., roots
* Secale cereale L., roots, stems
* Trifolium pratense L., roots
* Triticum aestivume L.,, leaves, straw, stems, roots
* Vicia faba L. )

Ley grasses; blighted leaves

Cereals; diseased basal parts or roots
JAMALAINEN 1943 b, MAKELA 1975, 1981 a, 1981 b, MAKELA
and MAKI 1980, MAKELA and PARIKKA 1980, PARIKKA 1981,
RuokoLa 1960, 1981, Ruokora and Kosst 1977, RUOKOLA
and VESTBERG 1978, SALONEN 1972, TAHVONEN 1981, UOTi
and YLIMAKI 1974, YLIMAKI 1970 2, 1970 b, 1981.

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

HABITATS:
* Agropyron repens (L.) PB.
* Alopecurus pratensis L.
* Avena sativa L.
* Bromus inermis Leysser
* Dactylis glomerata L.
* Deschampsia caespitosa (L.) PB.
* Deschampsia flexunosa (L.) Trin.
* Elymus arenarius L.
* Festuca pratensis Hudson
* Festuca rubra L.
Fragaria grandiflora Ehrh., rootstocks

*

Hordeum vulgare L.

* Melica nutans L.

Nardus stricta 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 grasscs; blighted leaves, basal parts, roots
JAMALAINEN 1943 b, MAKELA 1981 a, 1981 b, MAKELA and
MAK! 1980, MAKELA and PARIKKA 1980, PARIKKA 1984,
SEPPALA 1953, SEPPANEN 1981, UoTr and YLIMAKI 1974.

*

*

*

*

Fusarium sporotrichioides Shetb.
GORDON 1952:219

HABITATS:
* Avena sativa L.
Daucus carota L., taproots

11



Dianthus caryophyllus L., stalks, seedlings
* Hordeum vulgare L. :
Lolium perenne L., straw
* Secale cereale 1.
Solanum tuberosum 1., tubers
Solanum lycopersicum 1., seedlings
* Trifolium pratense L., leaves
* Triticum aestivum L.
JAMALAINEN 1943 b, JAMALAINEN and RUOTSALAINEN 1969,
LINNASALMI 1952, MUKULA 1957, SALONEN 1972, SEPPANEN
1981, Uorti and YLIMAKI 1974, YLIMAKI 1981.

SECTION ROSEUM Wollenw.

Fusarium arthrosporioides Sherb.
GORDON 1952:221

HABITATS:
* Avena sativa L. .
Beta vulgaris 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 1., tubers
Trifolium pratense L., roots
* Triticum aestivum L., straw
Cereals; roots and basil parts
JAMALAINEN 1944, JAMALAINEN and RUOTSALAINEN 1969, Lija
1984, MuKULA 1957, MAKELA and PARIKKA 1980, UoT! and
YLUMAKI 1974, YUMAKI 1967, 1970 a, 1970 b, 1981.

Fusarium avenaceum (Fr.) Sacc.
GORDON 1952:221
Syn. F. anguoides Shetb., F. de Tonianum Sacc.

HABITATS:
* Agropyron repens (L.) PB.
* Agrostis tenuis Sibth.
Allium cepa L., bulbs
* Alopecurus pratensis L.
* Avena sativa L., leaves, roots, stems, straw
* Avenula pubescens (Hudson) Dumort.
Beta vulgaris 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. vat. napobrassica (L.) Peterm., heads of
cabbage o
Brassia oleracea L. var. botrytis L., seedlings
* Brassica oleracea L. var. capitata alba
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Brassica oleracea L. var. capitata rubra
Bromus inermis Leysser
Calamagrostis varia (Scrad.) Host
Cucumis sativus L., fruits
Dactylis glomerata 1.

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

L R R

*

* % ¥ %

Festuca rubra L.

Fragaria grandiflora Ehrh., roots

* Glyceria lithuanina (Gérski) 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 1.

Petroselinum crispum (P. Miller) Nym.
Phleum pratense L., straw

Picea excelsa (Lam.) Link, seedlings

Pirus malus L., branches, fruits

*

*

*

* Pisum sativum L., roots, stalks
Poa compressa L.
Poa pratensis L., straw
Rheum rhaponticum L., leaves
Ribes migrum L., stumps
Ribes rubrum L., stumps
Rubus- arcticus L., roots
* Secale cereale 1., seedlings, stems, roots
Sieglingia decumbens (L.) Bernh.
Solanum tuberosum 1., tubers
* Trifolium pratense L., stalks
Trticum aestivam L., eats, straw, roots, stems, seedlings of
winter wheat
Vicia faba 1., roots
Vicia sepium L., leaves
Fungi: Cintractia sp.
Sclerotinia trifoliorum Erikss.
Ley grasses; blighted leaves
Wooden surfaces in sauna

*

*

*

*®

JAMALAINEN 1943 b, 1953, JAMALAINEN and RUOTSALAINEN
1969, JUUTINEN, KURKELA and LiLja 1976, LEHTOLA 1940, Liya
1979, MUKULA 1957, MAKELA 1975, 1981 a, 1981 b, MAKELA
and MAKI 1980, MAKELA and PARIKKA 1980, OrLuiLA 1947,
PARIKKA 1981, PETAISTO 1982, 1983, Ruokora 1981, Ruo-
KoLA and KOss1 1977, Ruokora and VESTBERG 1978, SALONEN
1972, SALONEN and RUOKOLA 1969, SEPPALA 1953, SEPPANEN
1981, TAHVONEN 1978, 1979, 1981, 1983, UoTI and YLIMAKI
1974, VESTBERG et al. 1982, YLIMAKI 1967, 1970 a, 1970 b,
1981.



Fusarium semitectum Betk. & Rav.
GORDON 1952:222 and 1956:850

HABITATS:

* Agropyron repens (L.) PB.

Allium cepa L., onions

Alopecurus pratensis L.

Avena sativa L.

* Avenula pubescens (Hudson) Dumort.

*

*

Beta vulgaris v. altissima Doell., seedlings
Bromus 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.

Melica nutans L.

% Molinia 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, MAKELA 1975, 1981 a,
1981 b, MAKELA and MAKI 1980, MAKELA and PARIKKA 1980,
RuUOKOLA and VESTBERG 1978, TAHVONEN 1981, UoT and
YuMAKI 1974, VESTBERG, M., information by letter, Sept.
1985, YLIMAKI 1970 a, 1970 b, 1981.

SECTION GIBBOSUM Wollenw.

Fusarium acuminatum (Ell. & Everh.) Wollenw.

GORDON 1952:226 and 1960:647

Syn. F. scirpi Lamb. & Fautt. var. acuminatum
Ell. & Everh.

HABITATS:
Agrostis tenuis Sibth, leaves
Allium cepa L., bulbs
* Avena sativa L.
Crataegus coccinea L., branches
Fragaria grandiflora Ehth., rootstocks
* Hordeum vulgare L., ears
* Secale cereale L.
Solanum lycopersicum L., fruits
Solanum tuberosum L., tubers
* Trifolium pratense L., roots

* Triticum aestivum L., ears

Cereals; diseased basal parts, roots
JAMALAINEN 1944, MAKELA and PARIKKA 1980, PARIKKA 1984,
SALONEN 1972, SEPPANEN 1981, Uotl and YLIMAKI 1974,
YLIMAKI 1967, 1970 a, 1970 b, 1981.

Fusarium equiseti (Corda) Sacc.

GORDON 1952:225 and 1956:850

Syn. F. scirpt Lamb. & Fautr.
F. scirps Lamb. & Fautr. var. filiferum (Pr.)
Wollenw.

HABITATS:
Agropyron repens (L.) PB., straw
* Avena sativa L.
Beta vulgaris v. altissima Doell., scedlings
Cucumis 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, KOMMER! 1979, LINNASALMI 1970, PARIKKA
1981, Ruoxora and Kossi 1977, UoTt and YLIMAKI 1974,
VESTBERG, M., information by letter Sept. 1985, YLIMAKI 1981

SECTION DISCOLOR Wollenw.

Fusarium culmorum (W.G.Sm.) Sacc.
GORDON 1952:227

HABITATS:
Allium cepa L., bulbs
* Avena sativa L., straw, roots, basal parts
* Avenula pubescens (Hudson) Dumort
Beta vulgaris v. altissima Doell., scedlings
Brassica campestris L. ssp. oleifera, seedlings
Brassica napus L. var. oletfera, seedlings
Brassica oleracea L. var. capitata, seedlings
* Cycumis sattvus L.
* Dactylis glomerata L.
Dianthus caryophyllus L., stalks
Fragaria grandiflora Ehrh., roots
* Hordeum vulgare L., roots, stems, leaves
* Pisum sativum L., roots, stalks
* Poa nemoralis L., roots, stems
Rubus arcticus L., roots
* Secale cereale L., roots, stems
Solanum tuberosum L., tubcrs
* Trifolium pratense L., leaves, roots
* Triticum aestivum L., leaves, straw

13



* Vicia faba L.
Ley grasses; blighted leaves

HARDH 1953, JAMALAINEN 1943 a, JAMALAINEN and RUOT-
SALAINEN 1969, KOMMERI 1979, LINNASALMI 1952, 1970,
MAKeLA 1975, 1981a, 1981 b, MAKELA and MAKI 1980,
MAKELA and PARIKKA 1980, PARIKKA 1981, RuokoLa 1981,
Ruokora and Kosst 1977, Ruokora and VESTBERG 1978,
SALONEN 1972, SEPPANEN 1981, TAHVONEN 1981, TAHVONEN
et al. 1984, Uoti and YLIMAKI 1974, VESTBERG et al. 1982,
YLIMAKI 1967, 1970 a, 1970 b, 1981.

Fusarium graminearum Schwabe
GORDON 1952:228

HABITATS:
Allium cepa L., bulbs
* Alopecurus pratensis L.
* Avena sativa L., leaves, stems, roots
Beta vulgaris v. altissima Doell., seedlings
Cucumis sativus L., fruits
* Dactylis glomerata L.
Dianthus caryophyllus L., stalks
* FPestuca ovina 1.
* Festuca pratensis Hudson )
Fragaria grandiflore Ehrh., roots
* Hordeum vulgare L., stems, roots
* Melica nutans L.
* Phragmites australis (Cav.) Trin. ex Steudel
* Secale cereale L., ears, stems, roots
Solanum tuberosum 1., 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, MAKELA 1975, 1981 a,
1981 b, MAKELA and MAKI 1980, MAKELA and PARIKKA 1980,
PARIKKA 1981, RAINIO 1932, RUOKOLA and VESTBERG 1978,
SEPPANEN 1981, TAHVONEN 1981, UoTl and YiMixi 1974,
VESTBERG et al. 1982, YLIMAKI 1967, 1970 a, 1970 b, 1981.

Fusarium sambucinum Fuckel
GORDON 1952:229

HABITATS:

* Avena sativa L. .
Beta vulgaris v. altissima Doell., seedlings
Brassica campestris L. ssp. oleifera, seedlings
Brassica napus L. var. oleifera, seedlings
Cucumis sativus L., roots
Fragaria grandiflora Ehrh., roots

* Hordeum wvulgare L.
Picea excelsa (Lam.) Link, seedlings
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* Secale cereale L.

Solanum tuberosum L., tubers

Trifolium pratense L., leaves, roots
* Triticum aestivum L. N

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, SEPPANEN
1972, 1981, TAHVONEN et al. 1984, Uort and YLIMAKI 1974,
VESTBERG et al. 1982, YLMAKI 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 Ehth., roots
Solanum tuberosum L., tubers
* Trifolium pratense L.
Cereal grains
Coniferous seedlings
PETAISTO 1982, SALONEN 1972, SEPPANEN 1981, YLIMAKI
1970 a.

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

E. trichothecioides Wollenw.

HABITAT:
Solanum tuberosum L., tubers
"SEPPANEN 1981

SECTION LATERITIUM Wollenw.

Fusarium lateritium Nees
GORDON 1952:233

HABITATS: !

* Avena sativa 1.
Dianthus caryophylius L., stalks
* Hordeum vulgare L.
* Triticum aestivum L.
JAMALAINEN and RUOTSALAINEN 1969, UoTi and YLIMAKI 1974,

* YLIMAKI 1981.

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

Fusarium moniliforme Sheld.
GORDON 1952:234 and 1960:649



HABITATS:
Allium cepa L., bulbs
* Avena sativa L.
Beta vulgaris ~. altissima Doell.
* Brassica oleracea L. var. capitata alba
* Brassica oleraces L. var. gemmifera
* 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, MAKELA 1981 a, 1981 b, SALONEN 1972,
SALONEN and RUOKOLA 1969, TAHVONEN 1979, 1981, TAPIO
1966, Uotl and YLIMAKI 1974, VESTBERG et al. 1982, YLIMAKI
1981.

SECTION ELEGANS Wollenw.

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

HABITATS:
* Avena sativa L.
Beta vaulgaris v. altissima Doell., scedlings
Brassica campestris L. ssp. oleifera, seedlings
Brassica napus L. var. oleifera, seedlings
Callistephus chinensis (L.) Nees
Clarkiz Push., stalks, roots
* Cucumis sattvas L., fruits, roots
Daucus carota L., taproots
Dianthus caryophyllus L., stalks
Fragaria grandiflora Ehrh., roots
Hippeastrum x hortorum Maatsch, bulbs
* Hordeum vulgare L.
Picea abies (L.) Karsten, stained logs
Pinus sylvestris 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, Liya 1984, LINNASALMI 1970,
MUKULA 1057, MAKELA 1981 a, MAKELA and PARIKKA 1980,
PARIKKA 1981, PETAISTO 1982, SALONEN 1972, SALONEN and
RUOKOLA 1969, SEPPALA 1953, SEPPANEN 1972, 1981,
TAHVONEN 1079, 1981, TAHVONEN et al. 1984, TapIO 1960,
1966, UoTi and YLIMAKI 1974, VESTBERG et al. 1982, YLIMAKI
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.
(Hanz.) Snyder & Hansen

GORDON 1959:278
HABITAT:

Allium cepa L., bulbs
OSARA 1983

cepae

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. pini (Hartig)
Snyder & Hansen
GORDON 1959:280
Syn. F. oxysporum Schlecht. var. aurantiacum,
(Link) Wollenw.
HABITATS:
Allium 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.
E. redolens Wr. f.sp. 1 Wr.

HABITATS:

Clarkiz Push., stalks, roots

Dianthus caryophyllus L., stalks

Fragaria grandiflora Ehrh., roots
* Hordeum vulgare L.

Pinus sylvestris L., seedlings

Solanum tuberosum 1., tubers

Trifolium pratense L., roots
* Triticum aestivum L.

Vicia faba L., roots
JAMALAINEN 1944, JAMALAINEN and RUOTSALAINEN 1969, Pa.
RIKKA 1981, RuokoLa 1960, RuokoLa and VESTBERG 1978,
SEPPANEN 1981, YLIMAKI 1967, 1981.

SECTION MARTIELLA Wollenw.

Fusarium solani (Mart.) App. & Wollenw. e-

mend. Snyder & Hansen

GORDON 1952:239

Syn. F. solani (Matt.) App. & Wr. var. minus
Wr. ’

HABITATS: )
* Avena sativa L.

Beta vulgaris v. altissima Doell., seedlings

Brassica oleracea L. var. capitata, seedlings

Cucumis sativus L., roots

Daucus carota 1., taproots

Dianthus caryophylius L., stalks

Dianthus sp., scrdlings
* Hordeum vulgare L.

Matthiole incana (L.) RBr., seedlings

Picea excelsa (Lam.) Link, seedlings -
* Pisum sativum L.

Rbeum rhaponticum L., leaves
* Secale cereale L. ~

Solanum tuberosum L., tubers
* Trifolium pratense L., roots
* Triticum aestivum L.

Vicia faba L., roots

Wooden sutfaces in sauna
JAMALAINEN 1943 b, JAMALAINEN and RUOTSALAINEN 1969,
KOMMER! 1969, LINNASALMI 1952, MUKULA 1957, RUOKOLA
and VESTBERG 1978, SALONEN 1972, SALONEN and RUOKOLA
1969, SEPPALA 1953, SEPPANEN 1981, UoTi and YLIMAKI 1974,
VESTBERG, M., information by letter, Sept. 1985, YLIMAKI
1967, 1970 b, 1981.
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Fusarium coeruleum (Lib.) Sacc.
GORDON 1952:245
Syn. F. solani vart. coerulenm (Sacc.) Booth

. HasITATS:

Avena sativa L., stems, roots
* Hordeum vulgare L., stems, roots
* Secale cereale 1., stems, roots
Solanum tuberosum L., tubers
Triticum aestivam L. stems, roots

JAMALAINEN 1943 b, MAKELA and PARIKKA 1980, OLLILA 1947,
SEPPANEN 1972, 1981, UoTi and YLIMAKI 1974, YLIMAKI 1981.

Fusarium Link ex Fr. spp.

HABITATS:

Seeds:

Agropyron caninum (L.) PB.
Agropyron repens (L.) PB.

Agrostis canina L.

Agrostis tenuis Sibth.

Alopecurus aequalis Sobol.
Alopecurus pratensis L.
Anthoxanthum odoratum 1.
Avenula pubescens (Hudson) Dumort
Bromus hordeacus L.

Bromus inermis Leysser
Calamagrostis arundinacea (L.) Roth
Calamagrostis epigejos (L.) Roth
Dactylis glomerata L.

Deschampsia caespitosa (L.) PB.
Deschampsia_flexuosa (L.) Trin.
Elymus arenarius 1.

Festuca ovina L.

Festuca pratensis Hudson

Festuca rubra 1.

Festuca trachyphylla (Hackel) Krajina
Glyceria lithuanica (Gérski) Lindman
Glyceria maxima. (Hartman) Holmberg
Hierochloe hirta (Schrank) Borbas
Holcus lanatus L.

Melica nutans L.

Milium effusum L.

Molinia caerulea (L.) Moench
Nardus stricta 1.

Phalaris arundinacea L.

Phleum commutatum Gaud.

* Phlenm pratense L.

* Phragmates australis (Cav.) Trin. ex Steudel
* Poa compressa L.

* Poa nemoralis L.

* Poa palustris L.

* X O ox ¥ % ® % %

*
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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
MAKELA 1981 a, MAKELA 1981, MAKELA and MAKI 1980,
YLIMAKI 1970 b, 1981, YLIMAKI et al. 1983.

List of species

SECTION EUPIONNOTES Wollenw.

Fusarium dimerum Penz.
Fusarinm merismoides Corda

SECTION ARACHNITES 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 Betk. & Rav.

SECTION GIBBOSUM Wollenw.

Fusarium acuminatum (Ell. & Bverh.) Wollenw.
Fusarium equiseti (Corda) Sacc.

SECTION DISCOLOR Wollenw.

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

Fusarium graminearum. Schwabe

Eusarium sambucinum Fuckel

Fusarium sambucinum Fuckel f.5p. 6 Wollenw.
Fusarium sambucinum Fuckel var. coerulenm Wollenw.

SECTION LATERITIUM Wollenw.

Fusarium lateritium Nees emend. Snyder & Hansen

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

Fusarium moniliforme Sheld. emend. Snyder & Hansen

SECTION ELEGANS Wollenw.

Fusarium oxysporum Schlecht. emend. Snyder & Hansen
Fusariumz  oxysporum  Schlecht. fusp. callistephi (Beach)
Snyder & Hansen

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

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

Fusarium oxysporum Schlecht. f.sp. pini.(Hartig) Sayder &
Hansen

Fusarium oxysporum Schlecht. vir. redolens (Wollenw.)
Gordon ’

SECTION MARTIELLA Wolleaw.

FEusarium solani (Mart.) App. & Wollenw. emend. Snyder &
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

3 408501620L

F. equisett

E. poae

F. semitectum
F. tricinctum

Agrostis canina L.

Fusarium spp.

17



Agrostis tenuis Sibth.

Fusarium spp.
F. acuminatum

Avenula pubescens (Hudson) Dumort.

Fusarium spp.
F. avenaceum

FE. avenaceum E, culmorum
F. poae . E. semitectum
Allium cepa L. Beta vulgaris Lv. altissima Doell.
F. acuminatum F. arthrosporioides
F. avenaceum F. avenaceum
F. culmorum E. culmorum
F. graminearum F. dimerum
F. moniliforme E. equiseti
F. oxysporume F. graminearum
E. oxysporum f.sp. cepae F. moniliforme
E. oxysporum f.sp. pini F. oxysporum
E. poae F. sambucinum
F. semitectum F. semitectum

F. solani

Alopecurus aequalis Sobol.

_ Beta vulgaris Lv. conditiva Alef.
Fusarium spp.

F. oxysporum
Alopecurus pratensis L.

Fusarium spp. Betula pendula Roth
F. avenaceum

F. graminearum

E. poae

F. semitectum Betula pubescens Ehrh.
F. tricinctum

E. avenaceum

F. avenaceum

Anthoxanthum odoratum L.

Fusarium spp. Brassica campestris L.ssp. oleifera

E. avenacenm

Avena sativa 1. E culmorum

. E. oxysporum
E. acuminatum 9P .

.. F. sambucinum

F. arthrosporioides
E. avenaceum
E. coerulenm Brassica napus L.v. napobrassica (L.) Rehb.
E. culmorum

. F. avenaceum
F. equiseti
E.graminearum
E. lateritium Brassica napus L.v. oleifera
E. moniliforme
E. nivale F. avenaceum
F. oxysporum E. culmorum
E. poae E. oxysporum
FE. sambucinium E. sambucinum
F. semitectum
B solani Brassica oleracea L.v. botrytis
. sporotrichioides
E. tricinctum F. avenaceum

—
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Brassica oleracea L.v. capitata

E. avenaceum
F. culmorum

F. moniliforme
F. solani

Brassica oleracea L.v. gemmifera

E. moniliforme

Brassica oleracea Lv. gongyloides

F. moniliforme

Bromus hordeacus L.

Fusarium spp.
F. semitectum

Bromus inermis Leysset

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

Calamagrostis arundinacea (L.) Roth

Fusarium spp.
F. semitectum

Calamagrostis epigesos (L.) Roth

Fusarium Spp-

Calamagrostis varia (Schrad) Host

F. avenaceum

Callistephus chinensis (L.) Nees

FE. oxysporum
E. oxysporum f.sp. callistephi

Clarkia Push.

E. oxysporum
F. oxysporum var. redolens

Crataegus coccinea L.

F. acuminatum

Cucumis sativus L.

. quenacenm
culmorum
equiseti

. graminearum
moniliforme
oxysporum
sambucinum

oo T om

solani

Dactylis glomerata L.

Fusarium spp.
F. avenaceum

E. culmorum

F. graminearum
F. nivale
F. tricinctum

Daucus carota L.

F. arthrosporioides
. avenaceum
oxysporum

. solani

. sporotrichioides

Mot

Deschampsia caespitosa (L.) PB.

Fusarium spp.
E. avenaceum
E. tricinctum

Deschampsia flexuosa (L.) Trin.

Fusartum spp.
E. gqvenaceum
F. semitectum
F. tricinctum

Dianthus caryophyllus L.

E. arthrosporioides
. avenaceum

. culmorum
graminearum

. lateritium
oxysporunz

oxysporum V. redolens
poae

. Semitectum

. solant

. sporotrichioides

o

oxysporum f.sp. dianthi
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Diantbhus L.

FE. solani

Elymus arenarius 1.

Fusarium spp.
E. avenaceum
E. tricinctum

Festuca ovina L.

Fusarium spp.
F. avenaceum
F. graminearum

Festuca pratensis Hudson

Fusarium spp.
E. avenaceum
gramincarum
. montliforme
nivale

Dboae
semitectum
tricinctum

Festuca rubra 1.

Fusarium spp.
F. avenaceum
F. equisets

E. semitectum
E. tricinctum

Festuca trachyphylla (i—Iackcl) Krajina

Fusarium spp.

Fragaria grandiflora Blich.

. acuminatum

. avenacenm

. culmorum

. equiseti

graminearum
oxysporum ‘
oxysporum v. redolens
poae

. sambucinum

. sambucinum V. coeruleun
. tricinctum

T I Ty

Glyceria lithuanica (Gérski) Lindman

Fusarium spp.
E. avenaceum
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Glyceria maxima (Hartman) Holmberg

Fusarium spp.

Hierochloe hirta (Schrank) Borbas

Fusarium spp.
E. poae

Hippeastrum x hortorum Maatsch

F. moniltforme
F. oxysporum

Holchus lanatus 1.

Fusarium spp.
F. avenaceum
E. poae

Hordeune vulgare L.

. acuminatum
arthrosporioides
. avenaceum
coerulenm
culmorum
graminearum
lateritium

. moniliforme
nivale
oxysporum
oxysporum V. redolens
poae
sambucinum

. Semitectum
solani
sporotrichioides
tricinctum

MM mmmTm Tty s m

Loliume multiflorum Lam.

E nivale

Lolium perenne 1.

E. nivale

F. sporotrichioides

Malus baccata x domestica Borkh.

E. avenaceum

Matthiola incana (L.) RBr.

F. avenaceum
F. solani



Melica nutans L.

Fusarium spp.
E. avenaceum
F. graminearum
FE. poae

E. semitectum
F. tricinctum

Milium effusum L.

Fusarium spp.

E. poae

Molinia caerulea (L.) Moench

- Fusarium spp.
F. poae
F. semitectum

Nardus stricta L.

Fusarium spp. -
E. poae
E. tricinctum

Petroselinum crispum (P. Miller) Nym.

E. avenaceum

Phalaris arundinacea L.

Fusarium spp.

Phlenm commutatum Gandin

Fusarium spp.

Phleum pratense L.

Fusarium spp.
F. avenaceum
. nivale
Doae
. Semitectum
tricinctum

o T

Phragmites australis (Cav.) Trin. ex Stendel

Fusarium spp.
F. graminearum

Picea abies (L.) Katsten

F. arthrosporioides
F. oxysporum

Picea excelsa (Lam.) Link.

. arthrosporioides
. avenaceun:

. merismotdes

. sambucinun
solani

R

. tricinctum

Pinus sylvestris L.

F. oxysporum
E. oxysporum v. redolens

Pirus malus L.

F. avenaceum

Pisum sativum L.

avenaceum
. culmorum
equiseti
oxysporum
poae
solani

oo oo

Poa annua L.

E. nivale

Poa compressa L.

Fusarium spp.
E. avenaceum
E. semitectum
F. trictnctum

Poa nemoralis L.

Fusarium spp.
E. culmorum
E. semitectum

Poa palustris L.

Fusarium spp.
E. semaitectum

Poa pratensis L.

Fusarium spp.
F. avenaceum
E. tricinctum
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Rbeum rbaponticum L.

E. avenaceum
E. solani

Ribes nigrum L.

F. avenaceum

Ribes rubrum L.

E. avenaceum

Rubus arcticus L.

E. avenaceum
E. culmorum
F. oxysporum
FE. poae

Secale cereale 1.

. acuminatum

. arthrosporioides
avenaceum
coerulenm
culmorum
equiseti
graminearum
moniliforme
nivale
oxysporum
poae
sambucinum
semitectum

. solani

. sporotrichioides

MO T N T T T T Ty T T T T oM

. tricinctum

Steglingia decumbens (L.) Bernh.

F. avenaceum

Solanum lycopersicum L.

F. acuminatum
F. sporotrichioides

Solanum tuberosum 1.

. acuminatum
arthrosporioides
avenaceum

. coerulenm

. culmorum

. graminearum

jeo e Tie > M e > Rbe '
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merismoides

. oxysporum

oxysporum V. redolens
sambucinum

sambucinum v. coerulenm
sambucinum f.sp. 6
solani

. sporotrichioides

| tricinctum

Trifolium pratense 1.

. acuminatum

. arthrosporioides

. avenaceum

culmorum
graminearum
moniliforme
oxysporume

oxysporum v. redolens
poae

sambucinum
sambucinum v. coeruleum
solani

sporotrichioides

Triticum aestivum 1.

acuminatum

. arthrosporioides
. avenaceum

. coerulem
culmorum
equiseti
graminearum
lateritium
moniliforme
nivale
oxysporum
oxysporum V. redolens
poae
sambucinum
semitectum
solani
sporotrichioides
tricinctum

Triticum spelta L.

F. nivale

Tulipa gesneriana L.

F. sambucinum



Vicia faba L.

F. avenaceum

. culmorum

. graminearum
oxysporum

oxysporum V. redolens
poae

sambucinum

. semitectum

. solani

mmm T

Vicia sepium L.

E. avenaceum

Cereal grains

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

Cereals; diseased basal parts, roots

E. acuminatum
arthrosporiotdes
. oxysporum
poae

. Semitectum

. tricinctum

oot

Ley grasses; blighted leaves

. avenaceum
. culmorum
graminearum
moniliforme
nivale
oxysporum
Dboae

. semitectume

Moo om oo oW

tricinctum

Ley grasses; diseased basal parts

E. tricinctum

Coniferous seedlings

E. oxysporum
E. sambucinum v. coerulenm

Miscellaneous habitats

Fungi

F. avenaceum

F. sambucinum
Commertcial feed mixes

Fusarium spp.

Hay

Fusarium spp.

Silage

Fusarium spp.

Compost in windrows

Fusarium spp.

Wooden surfaces in sauna’

F. avenaceum
F. moniliforme
E. 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
hatvest 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 Fusa-
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rium species, vatieties and forms have been
tsolated 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 very high in all cereals. Fusarium
nivale has been found only in very few cases on
the seeds. On the other hand snow mould
damage caused by F. mzvale is however a very
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 (YLIMAKI 1970 b,
1981).

The abundant occutrence 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 rathér 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. avenacewm, F. culmorum, F.
graminearum, F. monili orme, F. poae, F.
sporotrichioides and F. tricinctum are able to
produce mycotoxins. Although the amounts of
epoxytrichothecenes (T2, HI2 and NS = nco-
solaniol) detected so far in grains have not been
sufficient to cause acute poisonings these
mycotoxins cannot be underestimated as long as
their long term effects are unknown (YLIMAKI
1981, YLIMAKI et al. 1978, 1979).

The Fusarium metabolite zearalenone (F2)
which is not toxic but is estrogenical active, has
been found in Finland very often in grains and
feeds that have caused diseases in farm animals
(ROINE, KORPINEN and KALLELA 1971, KORPINEN
1972, KORPINEN, KALLELA and YLIMAKI 1972).
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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 seemns 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 (YLIMAKI 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. moniliforme
(MAKELA 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 chiefly 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. cu/mzo-
rum, F. equiseti, F. oxysporum, F. oxysporum
vat. redolens, F. poae, F. sambucinum. F. sam-
bucinum f.sp. 6, F. semitectum, F. solani (SEp-
PALA 1953, RUOKOLA and KO$sI 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 HARDH (1953) Cercosporel-
la herpotrichioides Fron. was determinated as
being one of the chief causes even though the



following Fusarium species have been regarded as
being partly the causes of foot rot: F. avenaceun,
E. culmorum, F. graminearum, F. equiseti.
Based on of their rather extensive investigati-
ons carried out in the 1970’s MAKELA and PARIK-
KA (1980) proved that besides the Gaeunman-
nomyces graminis (Sacc.) v. Arx and Olivier the
following Fusarium species are common causes of
foot rot of cereals: F. culmorum, E. avenaceum,
E. graminearum, F. poae and F. semitectum. In
addition the following species were found spo-
radically: F. acuminatum, F. arthrosporioides, F.
coerulenm, F. tricinctum and F. oxysporum.

Snow mould

In the region of heavy snow cover in Finland, i.c.
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
(YLIMAKI 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 all 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 (Lo/ium 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
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quite commonly cultivated in Finland, cocksfoot
(Dactylis glomerata L.) is telatively susceptible to
snow mould. Timothy (Phleum pratense L.),
meadow foxtail (Alopecurus pratensis L.), Poa
sp. and red fescue (Festuca rubra 1.) seem to be
faitly resistant to snow mould injury
(JAMALAINEN 1969, 1974).

Although Fusarium fungi i.e. F. nivale, F.
avenaceunm, F. cu/morum,é 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 Tjphula spp. (MAKELA
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
YLIMAKI 1956, JAMALAINEN 1964). In recent
yeats 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 cpidcrmal cells are
casily penetrated by Fusarium hyphae. From
these epidermal cells the hyphae grow through
the cortical tissue into the xylem where the
fungus invades the vascular tissues in particular.
The fungi kill the plant either immediately
before it emerges to the soil 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. callistephsi,
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 vat. redolens, F. solani, F. poae and
E. sambucinum have been weaker pathogens
(YLIMAKI 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, E. 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).

E. 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. avemaceums, 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 trifoliorume) did not occur. Seedlings
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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.
acuminatum, F. arthrosporioides, F. avenaceum,
F. culmorum, F. graminearum, F. oxysporums, F.
oxysporumz var. redo/em, E poae,
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,

E  sam--

because it causes constant decay and not merely
in occasional years as does clover rot. (YLIMAKI
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 very common and damaging in all 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-



sporum, F. oxysporum var. redolens, F. poae, F.
sambucinum, F. sambucinum var. coeruleum
and F. semitectum (YLIMAKI 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 SEPPALA
(1953), RuokoLA and KOssI (1977), RUOKOLA
and VESTBERG (1978) and RUOKOLA (1979).
From the decaying roots of cucumber KOMMERI
(1979) has isolated F. equiseti, F. oxysporum and
F. solami.

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-
ern  European countries. Fourteen Fusarium
species have been isolated and identified from
potato tubers with dry rot symptoms. In this
material F. avenaceum and F. solant var. coern-
Jeum have been predominant followed by F.
culmorum, F. sambucinum fsp. 6 (syn. F.
sulfureum), F. trichothecioides, F. tricinctum, F.

sporotrichioides, F. oxysporum, F. oxysporum
var. redolens, F. acuminatum, F. graminearum,
F. sambucinum, F. sambucinum var. coeruleum
(SEPPANEN 1981).

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

oxysporumz, F.

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 cxtent 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 YLIMAKI ja E. A. JAMALAINEN (¥)

Maatalouden tutkimuskeskus

Fusarium -suku on yksi laagjimmalle levinneistd sienisuvuista
maapallolla. On arveltu, ettd nimi sienet atheuttavat enem-
min vahinkoa maailman maataloudelle kuin mikiin muu
sienisuku. Lihes jokainen kasvitautitutkija on Suomessakin
joutunut jossain yhteydessi niiden sienien kanssa tekemisiin.
Vuosikymmenien aikana on kasvitautiosastolla kiinnitetty
erityistdi huomiota Fusarium -sieniin ja niiden aiheuttamiin
tauteihin. Kun mainittujen sienien esiintymisestd viimeksi
laadittujen yhteenvetojen (JAMALAINEN 1955 ja 1970) jilkeen
on tavattu erditd uusia lajeja ja muotolajeja, ja kun sienien
miirityksessi on vuosikymmenien kuluessa kiytetty eri systee-
mejd, on timd yhdistelmi laadittu yhtendisesti Gordonin
systeemin mukaan.

Tdhin mennessi on Suomesta tavattu kaikkiaan 85 viljellyl-
ti tai luonnonvaraiselta kasvilajilta tai niiden muunnokselta,
erilaisilta kasvituotteilta taikka muilta kasvualustoilta (kaupal-
liset rehuseokset, heind, sdilorehu, komposti, saunan puura-
kenteet ja erdit sienet) kaikkiaan seuraavat 19 Fusarium
-lajia, kaksi muunnosta ja viisi muotolajia: F. acuminatum,
F. arthrosporioides, F. avenaceum, F. coeruleum, F. culmo-
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rum, F. dimerum, F. equiseti, F, graminearum, F. lateri-
tium, F. merismoides, F. moniliforme, F. nivale, F. oxyspo-
rum, F. oxysporum f.sp. callistephi, F. oxysporum f.sp.
cepae, F. oxysporum f.sp. dianthi, F. oxysporum f.sp. pini,
E. oxysporum var. redolens, F. poae, F. sambucinum, F.
sambucinum f.sp. 6, F. sambucinum var. coeruleum, F.
semitectum, F. solani, F. sporotrichioides ja F. tricinctum.
Useimmat Fusarium -sienet aiheuttavar viljelykasveille vahin-
gollisia tauteja. Siemenlevintiisind ne heikentivit viljojen,
nurmiheinien seki monien puutarhakasvien siementen iti-
vyyttd ja taimelletuloa. Muita merkittivii Fusarium -sienien
aiheuttamia kasvitauteja ovat viljojen tyvitaudir, syysviljojen
lumihome, lukuisten pelto- ja puutarhakasvien seki metsi-
puiden taimipolte, juurilaho etenkin apilassa ja mansikassa
sckd perunan, porkkanan ja sipulin varastotaudit. Eriit
viljoissa ja kotieldinten rehuissa yleisind tavattavat lajit kuten
E. avenacenum, F. culmorum, F. graminearum, F. monilifor-
me, F. poae, F. sporotrichioides ja F. tricinctum saattavat
joissakin olosuhteissa kehittiid myrkyllisid tai ihmiselle ja
kotieldimille muutoin haitallisia aineita, mykotoksiineja.
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TWO SOIL-BORNE VIRUSES AND THEIR POSSIBLE FUNGAL VECTORS IN

SECALE CEREALE IN FINLAND.

KATRI BREMER and MAURITZ VESTBERG

BreMER, K. & VESTBERG, M. 1986. Two soil-borne viruses and their possible fungal
vectoss 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 parricles about 300 nm long and 20 nm wide resembled those of
tobacco mosaic and soil-borne wheat moszic viruses. Long, flexuous particles of 530 nm
average length and 13 nm width resembled those of barley yellow mosaic vitus. Both
viruses were transmittable via soil, 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 batley.

Thin-walled, round fungal spotes 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 um 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 vitus, 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 November
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 very 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 datk 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 -st{mted 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 viruses infected winter tye, cv Hja 6901 and
spring barley cv 'Suvi’ when the seeds were sown
into soil samples obtained from the sites were
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yellowed 1ye 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 scedlings.

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 houts.

Sap transmission was attempted several times,
but succeeded only once from tye 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 um on aver-
age. They were detected in tye, winter wheat and
spring barley. In some cases elongated spores of
greater size also occurred. These were thick-wal-
led and were on average 15x6 um. 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.



Fig. 1. Flexuos and rod-shaped virus particles in crude rye
leaf sap. Negatively stained. The scale-marker represents 1
pm.

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-
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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 batley 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 tye, 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 (INONYE 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 maalevintiisen viruksen ja niiden mahdollisten sienivektorien esiintyminen rukiissa

KATRI BREMER ja MAURITZ VESTBERG

Helsingin yliopisto ja Maatalouden tutkimuskeskus

Suomessa esiintyy viljoissa ja heinissi kuusi virustautia ja yksi
mykoplasmatauti. Nim# kaikki ovat elididen, kirvojen, kas-
kaiden, punkkien tai kovakuoriaisten levittimid. Kaskaiden
levittimi kauran tyviversoviroosi on esiintynyt epidemian
luontoisena ja suutia satotappioita aiheuttacn. Myds kirvojen
levittimi viljan kizdpiokasvuviroosi on esiintynyt aika ajoittain
runsaana ja haitallisena.

Syksylld 1984 ruispelloilla eteld-Suomessa oli monin pai-

koin kellastuneiden rukiiden muodostamia laikkuja. Laikkuja

oli rinteilli ja kumpareillakin, joten laikut eivit olleet vesi-
vaurioita. Maasienien levittimit virustaudit esiintyvit talld
tavoin. Sienilevintiiser virustaudit ovar olleer haitallisia
U.S.A.:ssa ja keski-Euroopassa syysvehniissi ja -ohrassa. Ru-
kiin virustaudeista ei ole olemassa paljon tietoa. Sienilevintii-
sii viljan virustauteja ei ole tavattu Pohjoismaissa.
Kellastuneista rukiista otettiin niytteitd tutkittaviksi. Hel-
singin Viikistd ja Nurmijirven Olkkalasta otetuissa niytteissd
nihtiin elektronimikroskoopissa kahdenlaisia virushiukkasia.
Jaykit, sauvamaiset hiukkaset, joiden pituus vaihteli 160—
370 nm ja joiden leveys oli 20 nm, muistuttivat kooltaan ja
muodoltaan maalevintiisen vehnin mosaiikkiviruksen (soil-
borne wheat mosaic virus) tai tupakan mosaiikkiviruksen

:
hiukkasia. Toisen tyyppiset, taipuilevan lankamaiset hiukka-
set olivat keskimiirin 530 nm pitkid ja noin 13 nm leveitd.
Ne muistuttivat ohran keltamosaiikkiviruksen (barley yellow
mosaic) hiukkasia.

Molemmat virukset tartuttivat ruista ja ohraa, sauvamaiset
hiukkaset omaava virus siirtyi my®s syysvenhniin. Virukset
siirtyivdt maassa, mehussa ja sairaiden kasvien juurten pesuve-
dessi.

Koska maalevintiinen vehnin mosaiikkivirus ja ohran kel-
tamosaiikkivirus ovat Polymyxa graminis-sienen levittimii,
tutkittiin pelloilta otettujen sairaiden kasvien sekd myds
siirrostuskokeissa tartutettujen kasvien juuria. Juurista lsydet-
tiin ohutseingisid, pyoreiti sieni-itiditd, jotka olivat lipimital-
taan keskimidrin 6,5 pm. Juurissa esiintyi myds pitkinomai-
sia, paksuseiniisid iti6itd, joiden koko oli 15 x 6 um. Pyshium
spp:n munaitiopesikkeiti 16ytyi usein. Keviilld 1985 Olkka-
lasta ja Viikistd kerityt rukiin taimet olivat 100 % Pythium-
sienen tartuttamia. Pythium spp. on ollut Amerikassa pato-
geeninen vehnille, mutta se ei ole levittinyt viruksia. Rukiin
juurista 16ydettyjen maalevintdisten virusten vektori on tois-
taiseksi tuntematon.
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NEW INSPECTION AND APPROVAL PROCEDURE FOR PESTICIDES IN FINLAND

HANS BLOMQVIST

BrLomQvist, 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 Ministrty of Agriculture and
Forestty 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 setvices 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 coutse 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
Forestty, and a pesticide office was established
under the National Board of Agriculture.
Likewise, supetvision 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 Ministty of Agticulture
and Forestty, 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
catries 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 Ministty of Agricul-
ture and Forestty, 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 decisioq; the working party can for
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example settle matters relating to the acquisition
of statements and teports, 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
petformance of the inspection. Furthermore, the
applicant must supply the State Institute of
Agricultural Chemistty 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
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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 Agticulture
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:

1. the Agricultural Reseatrch 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;

2. 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;

3. the National Board of Health for assessment
of the health consequences of the products;

4. the National Board of Labour Protection for
assessment of the harmful effects the products
have on work hygiene;

5. the Ministrty of the Environment for assess-
ment of the environmental -consequences of
the products.

If necessaty, 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



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:

1. the name or proprietary name of the product;

2. the active and hazardous ingredients and the
amounts thereof;

3. the warning symbols and protection directions
referring to toxicity as requited by the legisla-
tion on poisons;

4. waiting period and/or other restrictions to
use; :

5. use for which approved and detailed instructi-
ons;

6. approval of the pesticide commission;

manufacturer, importer and packer;

8. net weight or volume of the container, and
import and manufacturing lot;

9. other information, if any, prescribed by the
pesticide commission.

~l

The National Board of Agriculture enters the
decision on approval 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:

1. name or proprietary name of the pesticide;

2. manufacturer, importer and packer;

3. active and hazardous ingredients and toxicity
class;

4. approved use, instructions and restrictions to
use, and also stipulations referring to sales
packaging and warning symbols;

5. summaty 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 label, following the
instructions and other regulations given.

Nevertheless, with the permission of the pes-
ticide 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.

commission

Supervision and advisory services

The National Board of Agticulture 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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Agriculture shall draw up a scheme for the
supervision catried out by the institute of the
quality of products imported, manufactured and
marketed.

When planning the supervision procedures the
National Board of Agticulture 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 h

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.

2. 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.

3. The pesticide commission decides what in-
spections shall be carried out on the product

EFFICACY INSPECTION

Agricultural Reseqrch
Centre

Forest Research
Institute

CHEMICAL INSPECTION
AND RESIDUE ANALYSES

State Institute of
Agricultural Chemis—
try

REGISTRATION APPLI-
CATION

Manufacturer, impor—

PROCESSING OF APPLI-
CATIONS

PREPARATION OF DECI-
SIONS

{ MAXIMUM CONTENTS OF

!RESIDUES IN FOOD-

1 STUFFS

! National Board of

| Trade and Consumer
| Interests

g TO USE

ASSESSMENT OF ENVI-
RONMENTAL EFFECTS

Ministry of Envi-
ronment

ter National Board of Ag-
riculture
ASSESSMENT OF TOXI- LABOUR PROTECTION
CITY AND PROTECTION DIREC-
TIONS
Nationul Board of National Board of
Health Labour Protection
Fig. 1. The new pesticides inspection and approval procedure (Explained in text).
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Pesticide commigsion
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National Board of Ag-
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and notifies the National Board of Agricul-
ture of the inspection programme it has
approved. '

4. The National Board of Agriculture requests

from the relevant authorities and institutions

the inspections and statements required by
the pesticide. commission in its decision.

5. The inspection authorities and institutions
deliver their teports and statements to the

. National Board of Agriculture.

6. The National Board of Agriculture delivets
the reports and statements to the pesticide
commission. ' -

7. 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.

[

8. 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.

9. Before a product containing poison can be
registered the National Board of Health must
have declared that the product is a toxic ot
slightly toxic pesticide. The National Board of .
Agriculture drafts a declaration for the Na-
tional Board of Health. -

Manuscript received August 1985

Hans Blomqvist

National Board of Agriculture
Pesticide office

SF-01300 Vantaa, Finland .

SELOSTUS

Torjunta-aineiden uusi tarkastus- ja hyviksymisjitjestelmi

HANS BLOMQVIST ; :

Maatilahallitus -

Totjunta-aineiden uusi tarkastus- ja hyviksymisjirjestelmi
astui voimaan 1.3.1984. Uusi jirjestelmi perustuu lakiin

torjunta-ainelain muuttamisesta (159/84), totjunta-zinease- .

tukseen (211/84) seki valtioneuvoston pddtdkseen asiain
kisittelysti torjunta-ainelautakunnassa (245/84).

Kiytinnéssi nimj siddokset merkitsivit, ettd Maatalouden
tutkimuskeskuksen yhteydessi toiminut kasvinsuojelulaitos
lakkautettiin, maa- ja metsitalousministerion yhteyteen ase-
tettitn padttiviksi elimeksi torjunta-ainelautakunta ja maati-
lahallitukseen perustettiin tofjunta-ainetoimisto. Ymparisto-
ministcri6 ja tydsuojeluhallitus tulivat mukaan uusina tarkas-
tusviranomaisina.

Tor)unta—amelautakunnalla on keskemen asema uudessa
jitjestelmissd. Lautakunnan tehtivind on paattaa torjunta-
aineiksi tarkoitettujen valmisteiden hyvaksymisestd. Se paft-
t45 mybs torjunta-aineiden kiyttdd koskevista chdoista ja

" rajoituksista sekd suorittaa muut sille siidetyt tehtivic. Tor-
junta-ainelautakunta on eri tatkastusviranomaisten edustajista
muodostettu asiantuntijaclin,” johon kuuluu puheenjohtaja,
varapuheenjohtaja sekd kuusi jisenti, jotka edustavat maa- ja

metsitalousminsteridtd, ympdristdministeriotd, elinkeinohal-
litusta, lii:‘ikintéhallitusta; maatilahallitusta sekd tydsuojelu-
hallitusta.
maatilahallituksen torjunta-ainetoimistossa.

Torjunta-aincen hyviksymisti ja rekisterdintii haetaan
maatilahallitukselta. Maatilahallipi,is ilmoittaa rekistersintiha-
kemuksesta torjunta-ainelautakunnalle. Lautakunta pdittds,

Torjunta-ainelautakunnan toimistotyét tehdiiin

mitk .tarkastukset valmisteella’ suoritetaan. Valmisteen biolo-
‘ginen tehokkuus ja kiyttokelpoisuus selvitetiin Maatalouden
tutkimuskeskuksessa ;a/ tai Mctsamutklmuslaxtoksessa
Valtion maatalouskemian ; laitos suorittaa valmisteen
kemiallisen ja fysikaalisen tarkastukscn sekd jiimien miiri-
tyksen. Lidkintshallitus arvioi ; puolestaan valmisteen terveys-
vaikutukset ja ympiristdministeri6 vastaavasti sen ymparisto-
vaikutukset. Tyésuojeluhallitus {;ast'aa valmisteen tyShygienis-
ten haittojen arvioinnista. Saatugan edelld mainitut lausun-
not ja selvitykset maatilahallifiis-toimittaa ne torjunta-aine-
lautakunnalle.
Torjunta-ainelautakunta ilmoittaa totjunta-aineen hyviksy-
mistd koskevasta paitSksestiin ‘hakijalle ja maatilahallituksel-
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le. Maatilahallitus tekee hyviksymispddtGksestdi merkinnin
torjunta-ainerekisteriin, jonka jilkeen valmisteen myynti ja
kiyttd on sallictu. Myrkkyi sisiltdvin valmisteen rekisteroimi-
nen edellyttid kuitenkin, etti lddkintdhallitus on julistanut
valmisteen, joko myrkylliseksi tai lievisti myrkylliseksi tor-
junta-aineeksi maatilahallituksen esityksestd. Torjunta-ainere-
kisterissi olevat tiedot ovat julkisia.
Torjunta-ainelautakunnan p#itds valmisteen hyviksymises-
ti on kerrallaan voimassa enintdin viisi vuotta. Lautakunnan
on hakemuksesta kisiteltivi hyviksyminen uudelleen ja tar-

42

kastettava, ovatko hyviksymisen edellytykset edelleen olemas-
sa. Lautakunta voi myds peruuttaa voimassa olevan hyviksy-
misen, mikili osoittautuu, ettei totjunta-aine endd tiyti
siddettyjd hyviksymisen edellytyksii.

Lautakunnan tulee peruuttaessaan hyviksymisen myds
padttdd, minkd ajan kuluessa valmiste on poistettava myyn-
nisti. Valmistetta ei saa, ellei torjunta-ainelautakunta toisin
pddtd, poistaa rekisteristi ennen kuin vuosi on kulunut
hyviksymisen petuuttamisesta.
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janmaan maatalouskeskuksen jirjestlehti 1985, 3: 10.

Lattukka, R. Varautukaa kasvinsuojelukauteen. Kiytinnén
Maamies 34, 4: 26—30.

— Uusia tuulia ruiskutustintamalla? Kiytinnén Maamies 34,
4: 31—33.

— Ajankohtaista kasvinsuojelua. Kiytinnén Maamies 34, 5:
17—19.

— Tankkiseosten onnistumisessa monta tekijii. Kiytinnon
Maamies 34, 5: 17—19.

— Ajankohtaista kasvinsuojelua. Kiytinnén Maamies 34, 6:
16—17.

— Ajankohtaista kasvinsuojelua. Kiytinnén Maamies 34, 7:
21.

— Ajankohtaista kasvinsuojelua. Kiytinndén Maamies 34, 8:
20—21.

— Ajankohtaista kasvinsuojelua. Kidytinndén Maamies 34, 9:
18—19.

— Miksi torjunta-aineet ovat viletimittdmii maataloudessa.
Polyt ja kemikaalit maatilataloudessa sekd niiltd suojautu-
minen. p. 39—41. Kuopion aluetyterveyslaitos. Kuopio.

— Kasvinsuojelunikymii. Maamies 1985, 4: 27.

— Torjuntamenetelmit. Puutarhan kasvinsuojelu. Ammartti-
kasvatushallitus/Valtion painatuskeskus. Mimeogt. p. 7—
22.

— , PaHkara, K. & RUMMUKAINEN, V. Rikkakasvien tor-
junta-aineiden ja kasvunsiiteiden kiytté. Torjunta-ainei-
den kiyton opas. Kasvinsuoj.seur. julk. 72: 36—53.

Liski, J. Laskelmat kertovat kannattaako tuotanto. Karjatalous
61, 5: 18—19.

— INVEST punnitsee investointi-, rahoitus- ja sijoitusvaihto-
ehdot. Kiytinnén Maamies 34, 12: 18—19.

SAVELA, P. Halvin limmitysratkaisu ei ole aina edullisin, eiki
kallein paras. Kdytinnén Maamies 34, 10: 27—29.

— Limmityskulujen kustannusjahtia. Kéytinndn Maamies
34, 11: 56—38.
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— Viljankuivaamon hankinnan suunnittelu. T-maataloussa-
nomat 11.

SHTONEN, M, Maitotilan tuotantomahdollisuudet tiniin.
Maausko 1985, 1: 5.

— Mairotilan  tuotantomahdollisuuder
1985, 1: 12.

— Maitotilan timinpiivin tuotantomahdollisuudet. Oma
maa 1985, 6: 3.

— Erikoistuotannon neuvonnan jirjestiminen. Suom. Maa-
tal.tiet. Seur. Moniste 8: 96-—99.

— Maatatouden erikoistuotantoon suhtauduttava myéntei-
sesti. Karjatalous 61, 6—7: 10—13.

— Maatila muuttui, muuttuivatko ihmiset.
1985, 2: 2—4.

— Erfarenheter av ekonomirddgivning vid investeringar.
Nord. Jordbr. forskn. 67, 3: 316.

— Lahjomaton Likvi laskee, riittdvitkd rahasi. Maanviljelijin
Op-tiedote 1985, 2: 4—S5.

— Metsitalous tuotanto- ja palvelusuuntana. Sadstopankkien

tindin. Uutismaa

PSM-katsaus

31. mersdpiivilli pideryt esttykset. p. 86—87.
— Erfarenheter av ekonomirddgivning vid investeringar.
JNF-utredning/rapport’ 23: 130-—132.

Maatilahallitus, torjunta-ainetoimisto, Vantaa

National Board of Agriculture,
Pesticide Burean, Vantaa

BrLomqvist, H. Torjunta-aineet ja niiden kiyttd. Puutarhaka-
lenteri 1985: 347—355.

— Torjunta-aineiden uusi tarkastus- ja hyviksymisjirjestel-
mi. Ympiristd ja Terveys 6, 16: 369—370.

— Det nya kontroll- och godkinningsforfarandet for be-
kimpningsmedel. Nordisk vixtskyddskonferens 1985.
Konferenssijulkaisu. 7 p. :

— & HynnNINEN, E-L. Torjunta-aineiden myynti Suomessa
1984. Kemia-Kemi 9: 730—733.

— & HynNINEN, E-L. Torjunta-aineet: miiriykset, tarkastus
ja hyviksyminen. Torjunta-aineiden kiytwn opas. Kasvin-
suoj.seur. julk. 72: 3—24.

— , HynniNen, E-L., VANHANEN, R. & VENALAINEN, R.
Torjunta-aineet 1985. Maatilahallitus. Monistettu luette-
lo. 70 p.

HyNNINEN, E-L. Ediden lasinalaiskasvien torjunta-aineiden
kestivyydesti. Totjunta-aineiden kiywn opas. Kasvin-
suoj.seur. julk. 72: 70—74.

— & LoyrryniEMl, K. Tuhoeldinten torjunta. Tofjunta-ai-
neiden kiytdn opas. Kasvinsuoj.seur. julk. 72: 61-—69.

VANHANEN, R. Tofjunta-aineiden turvallinen kiyttd. Ajan-
kohtaisia kasvinsuojeluohjeita 1985. Kasvinsuoj.seur.
julk. 71: 14—19.

— Syysviljat: Kasvitaudit. Ajankohtaisia kasvinsuojeluohjeita
1985. Kasvinsuoj.seur. julk. 71: 30—31.
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— Keviwiljat: Kasvitaudit. Ajankohtaisia kasvinsuojeluoh-
jeita 1985. Kasvinsuoj.seur. julk. 71: 33—39.

— Nurmikasvit: Kasvitaudit. Ajankohtaisia kasvinsuojeluoh-
jeita 1985. Kasvinsuoj.seur. julk. 71: 43—44, 46, 49.

— Viljelijin kasvinsuojeluapteekki. Ajankohtaisia kasvinsu-
ojeluohjeita 1985. Kasvinsuoj.seur. julk. 71: 132--136.

— Suojaimet ja niilden kiyttd. Torjunta-aineiden kiytdn
opas. Kasvinsuoj.seur. julk. 72: 27—29.

— Viljojen taudit ja niiden totjunta. Savon siemenviljelyse-
minaari 2/1985: B 1—B 10.

— & Lwya, S. Kasvitautien torjunta-aineiden kiytto. Tor-
junta-aineiden kiyton opas. Kasvinsuoj.seur. julk 72:
54—59.

— Talvituhojen torjunta nyt ajankohtaista. Kylvésiemen 24,
4: 9—11.

Pellervo-seuran markkinatutkimuslaitos, Helsinki

Market Research Institute of Pellervo Society, Helsinki

AURA, 1. Lihan kulutus tuotannon ohjaajana. PSM-katsaus 3:
6.

— Lihatuotannon rakennemuutos. PSM-katsaus 2: 8.

— Miljoonan porsaan pdrssi. Lihantuottaja 4: 29.

— Sairasteurastus, miljoonapanostus palveluun. Lihantuotta-
ja 2: 16.

— Tavoitehintataso saavutettiin vuoden lopulla. Lihantuotta-
ja 3: 5.

— Tuotannon kausivaihtelu sianlihan viennin esteeni. Li-
hantuottaja 6: 4.

Heixkitd, E. Kanatalouden tuotantorakenne. Siipikarja 9:
199.

KALLINEN, A. Paimio ja Vieremd ykkésing vasikkavilityksessd.
Lihantuottaja 7: 19.

Kujara, M. Keriilytuotteiden rahavirrat. PSM-katsaus 1: 8.

— Lisdmarkkoja liitinniiselinkeinoista ja sivuansioista. Kiy-
tinndén Maamies 34, 6: 14.

— Liitidnniiselinkeinoista vetoapua maaseudun kehittdmi-
seen. PSM-katsaus 4: 6.

— Yhteisvoimin elvyttimiin lampaanlihan markkinoita ja
kauppaa. Kiytinndn Maamies 34, 9: 30.

Komvisto, M. Maatalouden alueellinen muuttuminen. PSM-
katsaus 4: 10.

— Maatalouden nopean rakennemuutoksen aika ohi. PSM-
katsaus 2: 5.

— Maatalouden pidostopanokset ja velat. PSM-katsaus I:
11.

KoOvLpArvi, A. Maidon tuotannon' muutokset. PSM-katsaus
4: 4.

NAAPURI, M. Maitovalmisteiden kotimaan kulutus ja sen
kehitysmahdollisuudet. Nautakarja 15, 2: 21.

— Omavaraisuus kohentuu maidontuotantotiloilla. Karjata-
lous 61, 2: 2.



— & RissaNEN, H. Pellervo-Seuran Markkinatutkimuslaitok-
sella ja Eteli-Pohjanmaan meijerien, meijeriliiton ja Mai-
tojalosteen yhteistydlld pitkit perinteet. Maitojaloste 3:
12.

RissaNEN, H. Kiintist purevat vihitellen. Suomen Osuustoi-
mintalehti 3: 42.

TAURIALA, J. Viljelijivieston ammatilliset asenteet I. PSM-
katsaus 3: 15.

— Viljelijiviestén ammatilliset asenteet II. PSM-katsaus 4:
2.

UkkONEN, E. Lammastalouden nikymid. PSM-katsaus 2: 6.

VAINIO-MATTILA, 1. Elinkeinotalouteen tarvitaan kokonaisni-
kemys. Maas. Tulev. 7.11.1985.

— Maaseudun kehittimiselle on myénteisii vaihtoehtoja.
Maas. Tulev. 30.8.1985.

— Tuotannon monipuolistamisesta etsitiin maaseudulle
elinvoimaa. Maas. Tulev. 14.3.1985.

VARMOLA, R. Maaseudun palvelut. PSM-katsaus 3: 15.

YuseLA, P. Liha odotuslistalle. Lihantuottaja 5: 6.

— Miti tehdi lehmivasikoille. Lihantuottaja 6: 2.

Siipikarjanhoitajain Liitto r.y., Himeenlinna

Poultry Breeders Association, Héimeenlinna

ALASPAA, M. Kanatalouskoeaseman tiedpnanto koekaudelta
1984—1985. Siiptkarja 12: 299—302.

Sokerijuurikkaan tutkimuskeskus, Pernio

Research Centre for Sugar-Beet, Pernié

ANON. Sokerijuurikkaan Tutkimuskeskus. 1 Toimintakerto-
mus 1985. II Kenttikokeet 1985. Neuvontasarja 1985.
Selostukset. Mimeogr.

Erjara, M. Kalkitus on hyvi sijoitus. Juurikas 4: 5. Kalknin-
gen en god investering. Betan 4: 5. '

— & Ramnnko, K. Sokerijuurikkaan toukotyst savimailla
yhden ajokerran menetelmilld. Juurikas 2: 13. Sadd av
sockerbetor pi lerjord med en korning. Betan 2: 13.

— & Yu-Haira, M. Maan kuorettumista estivit aineet
sokerijuurikkaan viljelyssi. Juurikas 4: 11. Amnen som
forhindrar skorpbildning i sockerbetsodling. Betan 4: 11.

HemmMo, M. Miten vaikutan juurikkaan laatuun keviilld?
Juurikas 2: 10. Hur kan jag paverka betskvaliteten i var?
Betan 2: 10.

— Mitd uutta karjalannasta? Juurikas 4: 7. Vad nytt om
kreatursgodseln? Betan 4: 7.

— Juurikassadon laadun arviointi. Juurikas 4: 16. Hur skall
betskordens kvalitetsegenskaper bedémas? Betan 4: 16.

— Muunnettu polarisaatio ja saantoprosentti. Sokerisarka 1:-
37.

LiNDROOS, N. Viljanviljelyssd uutta koetoimintaa. Juurikas 3:
26. Ny forsvksverksamhet med spannmadl. Betan 3: 26.

— Korjuukauden kuvasatoa. Juurikas 4: 24. Bildskord frin
betupptagningen. Betan 4: 24.

— Tasapisarasuuttimet sokerijuurikkaan rikkakasvien torjun-
nassa. Ensimmiisen vuoden kokemuksia. Kasvinsuoj.seur.
20 Rikkakasvipdivd, p. 59.

NuoRMALA, N Sokerijuurikkaan yleisimmit tuholaiset ja nii-
den torjunta. Juurikas 2: 4. Sokerisarka 3: 23. Bekimp-
ningen av dc vanligaste skadedjuren pé sockerbetor,
Betan 2: 4. ‘

— Uutta sokerijuurikkaiden rikkakasvien torjuntatutkimuk-
sista. Juurikas 2: 7. Forskningsnytt frin ogrisbekimp-
ningen i sockerbetor. Betan 2: 7.

— Aumojen peittomateriaalit. Juurikas 3: 9. Sokerisatka 2:
22. Tickningsmaterial fér betstukor. Betan 3: 9.

— Ruiskutusvikevyys ja 8ljyn kidyttd sokerijuurikkaan rikka-
kasvien torjunnassa. Kasvinsuoj.seur. 20. Rikkakasvipiivi,
p- 55.

RamiNKo, K. Kuulumisia Pohjankartanosta. Mietteitd vuo-
den alkaessa. Juurikas 1: 8. Nytt frin Pojogird. Tankar
vid 4rets borjan. Betan 1: 8. Mietteitd vuoden alkaessa.
Sokerisarka 1: 24.

— Sokerijuurikas on perustellusti suomalainen viljelykasvi.
Juurikas 1: 20. Sockerbetan ir med fog en odlingsvixt
som passar i Finland. Betan 1: 20. Sokerijuurikas on -
perustellusti suomalainen viljelykasvi. Sokerisarka 1: 27.

— Kuulumisia Pohjankartanosta. Sokerin tuotannon tulevai-
suus meidin kaikkien varassa. Juurikas 2: 25. Nytt frén
Pojogird. Framtiden for betproduktionen i allas vira
hinder. Betan 2: 25.

— Miti tehdd viime vuoden kellastuneille juurikasmaille?
Juurikas 2: 26. Sokerisarka 2: 6. Vad géra med fjolarets
gulnade betfilt? Betan 2: 26.

— Kuulumisia Pohjankartanosta. Maanidytteet ja viljavuus-
analyysit. Juurikas 3: 21. Sokerisarka 3: 17. Nytt frin
Pojogird. Jotdproverna och bérdighetsanalyserna. Betan
3: 21,

— Viljelykierron merkitys sokerijuurikkaalla. Juurikas 4: 17.
Vixtfsljdens betydelse f6r Sockerbetan. Betan 4: 17.

— Kuulumisia Pohjankartanosta. Kasvukauden sii vaikurtti
juurikassatoon. Juurikas 4: 32. Nytt frén Pojogédrd. Vider-
leken under vixtperioden péverkade sockerbetskorden.
Betan 4: 32.

— Belarus Pohjankartanossa. Juurikas 4: 38. Belarus pi
Pojogird. Betan 4: 38.

— Kuulumisia Pohjankartanosta. Neuvontavihko jii pois.
Sokerisarka 2: 3.

— Makeuttajaraaka-aineiden tuotanto. Suom. Maatal.tiet.
Seur. Tied. 6: 74—80.

RAININKO, S. Leikkeen rehuarvo mirehtijoiden ruokinnassa.
Juurikas 1: 26. Fodervirdet i torrsnitsel vid utfodring av
idisslare. Betan 1: 26.
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Tyotehoseura, Helsinki
Work Efficiency Association, Helsinki

ALANKO, A. Maaseudun arkkitehtuurista. TEHO 5: 29—30.

— Uunilimmitteinen maatilan asunto. Ty&tehoseuran raken-
nustied. 5/85 (213). 12 p.

— Minne mahtuu konesuoja? Maatilan Pirkka 6: 28—29.

— Maaseudun arkkitehtuurista. Ty6tehoseuran rakennus-
tied. 10/85 (218). 6 p.

HARKONEN, H. Pellot kivettémiksi — erilaisten kivenkeruu-
menetelmien tatkastelua. TEHO 1: 35—37.

— Hankkijan uudet maataloustyskoneet. TEHO 5: 45.

— & SALONEN, V. Reini-tiyttéruuvi kokeiltu. TEHO 1: 16.

JARVENPAA, M. Kylmiilmakuivaus — edullista, mutta osaa-
mista vaativaa. Koneviest 1: 10—11.

— & HARKONEN, H. Kaikki kuivaksi samalla kuivurilla.
TEHO 5: 31—33.

— Puintitappiot kuriin. TEHO 7—8: 28—32.

— Minska spillet vid tdskningen. LOA 66, 8: 326—328.

— Hakkeen keinokuivaus maatiloilla. Tydtehoseuran maata-
loustied. 2/85 (320). p. 5—S8.

— & SUOKNUUTTI, S. Kone- ja tySkust. maatilojen keskinii-
sessd tybavussa. Traktorin tydtunnin, leikkuupuinnin ja
viljan kuivauksen hintalaskelmat. Ty6tehoseuran maata-
loustied. 3/85 (321). 10 p.

LAITINEN, A. Koneellistamisen koko kuva. TEHO 4: 3.

— Yhdessi enemmin ja paremmin — maatalousteknologiaa
Pohjoismaissa. TEHO 4: 32—33.

— Tuulimyllyt myétituulessa. TEHO 7—8: 14—16.

— , ORAVA, R., PELTOLA, A., SALASMAA, O. & YLONEN, A-L.
Energiansidstd viljankorjuussa. Tydtehoseuran julkaisuja
272. 121 p. + 2 App.

— Tiedon merkitys tuotannon tekijind korostuu. Suomen
Osuustoimintalehti 6: 30—32.

— Ilmastohavaintojen kidyttd viljankorjuun simulointimallis-
sa. Seminaariraportti. Valtion luonnontieteellinen toimi-
kunta. Suomen Akatemian julkaisuja 7/1985: 220—229.

Liskora, K. & PeLToLA, A. (Ed.) Heindkatostutkimus. Tydte-
hoseuran julkaisuja 270. 76 p. + App.

LukkaALA, K. Traktorityon asentokuormitus. TEHO 4: 13—
14.

— Hakkeen homehtuminen ja sen estiminen. Tydtehoseu-
ran maataloustied. 2/85 (320): 2—4.

MAKELA, P. Siilérehua pyoropaalaimella. TEHO 4: 4—6.

— Rakennustelineet maatilalla. Tybtehoseuran rakennustied.
4/85 (212). 8 p.

NurMIsTO, U. Rakennan maakellarin. 83 p. Rakentajain
kustannus Oy. Helsinki.

— Vikirehun valmistus tilalla. TEHO 5: 16—18.

— Maalimpd varhaisviljelyssi. TEHO 5: 23—25.

— Rakennan maakellarin. TEHO 5: 36.

— Tekisinkd maakellarin? Oman kodin rakentaja 3: 4.

— Kokemuksia viljan kylmiilmakuivauksesta. TEHO 7—8:
42—44.
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— Pesulaatta koneille. Maatilan Pirkka 6: 21.

— Tiili maatalousrakentamisessa. Tydtehoseuran rakennus-
tied. 6/85 (214). 8 p.

— Turvekuivike navetassa. Ty6tehoseuran rakennustied. 7/
85 (215). 8 p.

— Maakellari on verraton kylmivarasto. Kiytinnén Maamies
34, 11: 53—55.

— & Pessara, R. Maalimmon hyviksikiyttd muovikatevilje-
lyssi. Tydtehoseuran julkaisuja 267. 87 p.

— & PessaLA, R. Maalimpd muovikateviljelyn apuna var-
haisviljelyssi. Tydtehoseuran rakennustied. 2/85 (210). 8
p.

OksaneN, E. H. Uusi toiminnan vuosikymmen alkaa. TEHO
1985, 1: 3.

— Maatalouden energiatutkimusta ulkomailla. TEHO 1985,
1: 38—40.

— Arboretum Norsunluurannikolla. TEHO 1985, 3: 45.

— Maataloutta tropiikissa. TEHO 1985, 4: 43—44.

— Maatalouden rakennustutkimus muuttuu. TEHO 1985,
5: 3.

— The Role of Energy Conservation Research for Agricul-
ture. Meet. of Coordin. of FAO Rur. Energy Network.
Mimeogr. 3 p. Rome.

— Saving Heating Oil on a Finnish Farm. Energy for Rural
and Island Communities 1985 Conf. Summaries, 2 p.
Inverness, Scotland.

— Rational Utilization of Energy in Agriculture. 2nd Int.
Symp. Mechan.. and Energy in Agric. Papers. p.
353—359. Ankara, Turkey.

— Tyéturvallisuus, -terveys ja -vithtyvyys. TEHO 1985, 10:
3.

Orava, R. Tieto parantaa puintitulosta. Kylvsiemen 24, 3:
40—42. . .

— Ohjeita maatalous-atk:n ostajalle. Kﬁytﬁnnﬁ‘n Maamies
34, 10: 16—17.

— Poista pahimmat puintivirheet. Kiytinnén Maamies 34,
8: 28—31.

— Tieto vihentdd puintitappioita. Pelto-Pirkan piivintieto
1986: 212—215. Kauppiaiden kustannus. Helsinki.

— Lannoitteet maatiloille 1500 kg:n lavoilla. TEHO 1:
14—15.

— Sirppiniitosta elektroniikka-atkaan. TEHO 5: 37—38.

— Leikkuupuimurin kdyttéd voi tehostaa. TEHO 7—8: 33—
36.

— Oy ALKO Ab Rajamien tehtaiden jitevesilietteen hyvik-
sikdyttd. V. 1984 koe- ja levitystoiminta ja yhteenveto
vuosien 1979—1984 koetoiminnasta. Tyétehoseuran maa-
talous- ja rakennusosaston monisteita 2/1985. 34 p. +
App.

— , YLONEN, A-L. & Kuisma, P. Nostovioitukset piisyy
perunan laatuvirheisiin: Laajaa perunankorjuututkimusta
kdynnistetdin. TEHO 1: 10—13.

— & SaLasMaA, O. Maatalous-ATK:n testaustoiminta kidyn-
tin. TEHO 1: 4—s5.



— & SaLasMAA, O. Maatalous-atk:n ohjelmatuotteiden tes-
tausperusteet. Tydtehoseuran maataloustied. 5/85 (323).
4 p.

— & SALASMAA, O. Pehtori, maatilojen verokirjanpito-ohjel-
misto. Tydtehoseuran maataloustied. 6/85 (324). 4 p.

PELTOLA, A. Energian sddstiminen viljankorjuussa. Tyoteho-
seuran maataloustied. 1/85 (319). 6 p.

— Suomen maatilojen viljankorjuukapasiteetti v. 1983. Tyo-
tehoseuran maataloustied. 9/85 (327). 4 p.

— Suomen maatilojen viljankorjuukapasiteetti. Taulukkora-
portti. Tydtehoseuran maatalous- ja rakennusosaston mo-
nisteita 1/1985. 48 p. + App.

— Energian sidstiminen viljan korjuussa ja kuivatuksessa.
Maataloustieteen piivit. Suom. Maatal.tiet. Seur. Tied.
6: 52—58.

— Kuivuu, kuivuu vaan ei kuole. Siemenviljan limminilma-
kuivauksen tekniikka. Kylvosiemen 24, 3: 45-—47.

— Viljankuivurin kiyttotekniikka, 1. osa: Viled ylikuivausta.
Kiytinnon Maamies 34, 7: 38—39.

— Viljankuivurin kiyctdtekniikkaa, 2. osa: Siilokuivuriakin
pitdd sidtdi. Kidytinndn Maamies 34, 8: 32—34.

— Viljankuivurin kiyttdtekniikkaa, 3. osa: Lis3d tehoa van-
haan siilokuivuriin. Kiytinnén Maamies 34, 10: 42—44,

— Kysymyksid kuivurivalmistajille. TEHO 5: 34—36.

— Frigor till tillverkare av spannmélstorkar. LOA 66, 6—7:
306—308.

PerToLA, I. Bex — nykyaikaista tiedonsiirtoa ja kommuni-
kointia Saksan liittotasavallassa. TEHO 1: 6—7.

— Trakrorin kiyttd ja sopivuus tilalle. Tydtehoseuran maata-
loustied. 7/85 (325). 4 p.

— Turve lehmien kuivikkeena. Kiytinndén Maamies 34, 9:
60—62.

— Mitd lehmille kuivikkeeksi? Karjatalous 61, 10: 32—33.

— Miten viljeliji valitsee traktorin? TEHO 10: 29-—31.

POkKKI, J. & ALANKO, A. Vikirehut maatilalla. TyStehoseuran
rakennustied. 1/85 (209). 6 p.
SaLasMaA, O. Karjanvalvontalaite koekiytdssi. TEHO 4: 17.

SALONEN, V. Maataloustydn muuttuneet vuosikymmenet.
TEHO 1: 42—43.

Tuom, S. & OksaNeN, E. H. FAO:n energiaverkoston koe- ja
havaintotilatoiminnan kiynnistiminen.
metsiosaston monisteita. 61 p.

WooLstoN, G. Viherthuoneiden kiyttd ja hoito. TEHO 2:
7—10.

— Kasvihuoneiden energiankulutuksen alentaminen — tut-
kimus ja kehitystilanne Suomessa. Ty6tehoseuran raken-
nustied. 3/85 (211). 6 p.

— Viherhuoneet ja asuintalojen limmitysenergian sidstd.
Tybtehoseuran rakennustiedotus 8/85 (216). 6 p.

— Viherhuoneiden toimivuus Torpparinmiden pientaloalu-
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