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I. DEPART  ENT OF PLANT PATHOLOGY
OF AGRIJULTURASL RZSEARCH CENTRE.

The Department of Plant Pathology of the Agricultural Researc.
Contre was ssteblished in 1911 at Tikkurila, near Helsinki, as a
Department of Tlant Pathology of the Institute of Agriculitural and
Foonomioal Research. Besides being a Research Institute of ths Stat>
the Institute was, as an experiment statiocny subordinated %o the
FPaculty of Agriculture and Economies of the University. In 1924 the
Institute with its Depsrtments was made & separate Agricultural Resa-
arch Centre of the State:

The most important earlier achievemente of the Department wer:
the research on the smut diseases in Fin%andll, and the research on
the potato wart disease and 1ts nontrold)whioh were carried out undex
the direction of the renowned mycologist Professor J. I1. L i r o .when
he held the directorship of the Department of Pla%t Pathology until
1937, besides his professorship at the University”?’/. After him the
directorship was held by Froisssor A.J. R a i n i o until his death

® wig investigation were research on the

in 1944. The most ilmportant of &

1) LIRO, J.I. 1924 end 1928 - Die Ust

til
Ann.40ad .50l . Fennisca, 192
19289 A 429 Po 1720,

KITUNEN, B. 192¢ ~ Tutkimuksia kaural nokxisienistd Ja eri kau-
ralastujen alttiudssis nokitariunnalle. Referat:
Untersuchungen iiber den Haferbrand und die Brandan-
f51ligheit der vsrsohiedensn Hofersorten. Suomen
maanviljelystaloudellokaf1aitotietqjulkaﬁPubla of
the Institute of Agricult. and oonom. Research),
15, p. L-126. Disseratation,

IEHTOLA, V.B. 1940 - Untersuchungen iiber einige Brandpilize dex
Gattung Cintractis CORNU. Aota agr.fonn., 42,

p. 1-136. Disseratation.

2) HILLI, A. 1932 - Peruvnasydvin (Sypnehytrium sndobioticum
(SCHILB.) PERS.) levidmisen syista Suomessa ja i~
Komailla. Abstracte The reasons of the spread of
potato wart (Synchytrium endobicticum (SCHILBQ)
PERS.) in Finland and abroed. Valt. maatalouskoe~
toim. julk. (Publ. of Finnish &% .AgT.Res.Board),
46, p. 1-249, Dissertation.

3) TJAMATATYET, Toh. 1949 - J.I. Lirc. gystemasttisen sienitieteen
l ja kasvinsuojelun urenuuriais Suonessa.
The diztingzuished mysologist and pionz«y
plant protesilon In Finland. Arch.Soc.Zool.Bot.
Fenn. Vanamo, 3 (1948), pe. d-il.
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diseases of Gladioli/and a report on the potato blight and its sig-
nificence in Finland3). Since 1925; when the Plant Protestion Act
became valid, the Department has been responsible for the statutes

of the control of plant diseases being observed. The Aot has been
widely applied to practice in order to prevent ths spreading of potato
wart disease. Instruction work in the field of plant protsotion has
oontinuocusly been an important part of the activitiess for example

in the middle of the 1930's instruction for controlling grain disea-
ses was arranged in cooperation with the instruoction orzanizations
throughout the country. :

: The research work carried out during the last two decades has
extended to comprise besides disesses caused by parasitic fungi also
non-parasitio (physiogenic) plant diseeses and virus diseases. Of
minor elements, boron was the first research objeat of the Department
of Plant Pathology in Finland, and it was shown th%t the brown heart
disease of swede is caused by deficiensy of boront s also other plant
diseases caused by deficiency of boron were found to ocoour in_Finlend,
such as the heart rot of sngar beet and «ork disease of apple5 .
Continued research on beron has shown thet in wide areas of our 6)~
country this element is a necessary autrient for many plant species™’.
Other publications desoribing the activity of the Department of Plant

Pusarium mould of oa ? (Fusarium roseum)*g resecarch on the baoteria

1) RAINIO,A.J. 1932 - Punshome Fusarium Roseum LINK ,Gibberella
Saubinetii (MONT.) SACC. ja sen aiheuttamat myrky-
tykset kaurassa. Referat: Fusarium roseum beim Ha-
for und dedurch hervorgerufene Vergiftungen. Valt,
meatalouskoetoim, julk. (Publ. of Finnisoh Sta.Agr.
Res,Board),; 50:p. 1-39.

2) - - 1936 - Tyikimuksia Gladiolus-kasvien bakteeritau-
deista (Pseudomonas marginata Moe.Cl.;Ps. gummisude
Mo.Cle,Bacillus omnivorus Hell ja Z. variegatus nc.
specs) ja niiden torjuminen. Referat: Untersuchung-
en iber Bakterienkrankheiten der Gladiolen (Pseudo-
monas marginata Mc.Gls, Ps. gummisudans Mo .Cl.,Ba-
cillus omnivorus Hell. und B. variegatus Rainio nov.
spec.) und ihre Bek#mpfung. Irid., 84, p. 1-102. .

3) =" - - 1937 - Perunaruton aiheuttamat tuhot Suomessa ja
sen esiintymiseen vaikuvuitavista tekijoistéd. Referat:
Die durch den Kartoffelschimmel verursachten Sohaden
in Finnlesnd und iiber die auf sein Auftreten einwirk-
enden Falktoren. Ibid., 95, p. 1-47T.

4) JAMALAINEN,E.A., 1935 ~ Tutkimuksie lantun ruskotaudista.Referat:
Untersuchungen Uber die "Ruskotbauti-Krankheit der
Kohlribe. Ibidas, T23;Pe 1-1L7. Dissertation.

5) - ¥ 1936 - Boorin vaikutus kuoppstaudin esiintyhiseen

‘ omonissa. Summarys The Effect of Boron on the Goour-
rence of Cork Dissase in Apples. Tbid.,89,ps 1-1%.

6) - e 1949 - Boorin puutteesta aihevtuvista kasvitaudeis-
ta ja boorin merkityksestZ masmme kasvinvil jelyssé.
Summary: On boron deficiency diseases and on the
role of boron in the finnish plant cultivation.Valt.

* maatalouskostoim. julk.(Publ, of Finnisch Sta.Agr.
Res.Board), 130, p. 1-48.
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PRESENT ACTIVITIES AT TH4 D22

At present the work of the Devartment of 2lzat Peitnology comn-
tains the ?ollow1nv activities: 1) research on )lm” disesases injuri
ous to cultivated plants and their ouurJ& m@u ' ) ezperiments
on the Offeﬂt1VDr ss of fungi: g tiliss according %¢

the Plant Protection Ac
fony

The present Dirsct of th Plant Pstholegy 1s
Professor, Dr. B.4. J ameae L a in =2 n, and the Senior Ressarcu
Assistants are Mr. H. J. B. Ha& » 4 2, B. Agr. & Torest. and Hiss
Annikiki Linnasaelaun z g Plant Protection Inspec-—
tor is Mr. A. i & B st. In additicn to these
persons, the iy esearch workers, temporaty
research works c orcbory assistants, two
fleld assistar : wetes.
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l.Iauvestigations and experiments.

OVERWINTZRING OF CEREALS; GRASSES, AND CLOVER. [Though most of
th? sultivated fields in Finland are given to covervintering plants
(winter ray and wheat, grasses; and clover), our knowledge about the
reasons fo? poor overwintqring i3 in many oceases insufficient. In the
investigations carried out by the Deparitment of Plant Pathology, spe-
oial attention has been paid to parasitic fungi desmaging young orops
of caregls9 grass; and clover during winter. As thers is much snow in
winter in Finland, these sq called overwintering fungi often play an
important part in poor overwintering. With winter cersals and grasses
damage is caudsd by snow mould (Fusgrium nivele), in many cases also
by the fungi of Typhula spp. and in central and northern parts of the
country by Sclerotinia borealis. With clover, damage is often caused
by rot of clover (Sclerotinia triforiorum). Different varieties of
winter cereals and different strains of grasses show great differences
with regard to their resistence tc damage caused by fungi.Poor over-
wintering of clover, winter cersals, and grasses is also due to many
other factors, such as effects of suoccessive freezing and thawing of
soil, soil-ice needles; snd real frost injuries, especially in dist-
riots and in winters with little snow. At the Department of Plant
Pathology, the objent of the investigations has been to define over-
wintering fungi to find out their ocourrence in different parts of the
country and damege caused by them, the resistance of different strains
of grasses and clover,; and wintor cerssls 1o winter demage,the impor-
tance of seed trestment with chemioals at the control of snow mould,
and the effest of fertilizers and chemicals for disinfestation of soil
on the overwintering of plauts,

FOOT ROT DISHAGZES COF SPRING CEREALS. In a wide area in the part
of Pinland nex®t %o tue Gulf of Bothnia, spring wheat thrives poorly
because the kernels are scabbed. Investigations have shown that one
reason for this, ot least, has been a type of insects, Amblymerus gra-
minum HARDH, hithertc unkncown to soience. In addition to this, it hes
been observed thet also paresitic fungi, in the first place Cercospo-
rella herpotrichioides FRON (eye spot disease) as well as some species
of Pusarium can cause foot rot diseases. Foot rot diseases of spring
cereals cansed by parasitic ‘fungi are elso oommon in ofher parts of
Rinland. . DR s ' - '

RESUSTANCE OF GROP PLANTS TQ DISEASESs The Depertment has made
oontinuous experiments on the resistance of new varieties of wheat to
stinking smut and on the resistancs of new varieties of potato to pota~
+t0 wart disease. The results have been reported to plant breeding
stations. It was mentioned sbove thet in the investigations of the
overwintering of plents, sttenticn was paid to the resistance of diffo-~
rent varieties of winter cereals,and different sirains of grasses and
clover to winter.In addition to this,experiments have been carried out
with varieties of cucuzber in order to find out their resistance to
gntrachnose of cucumber (Cladosporium cucumerinum), of different varie-
ties of raspberry o spur blight (Didymella epnlanata),and the resis-
tance of different varieties of pea seeds to mould fungi(Fusarium SpPp« ) -

PLANT DISZIASES DUZ T0 DEFICIZNCY OF NUTRIENTS. As wes already
mentioned; the Department hes earlier investigeted the significance
of boron in the plant onltivetion in Firnlend tc find out to what
extent it improwse the guality of yinkds end incrssses them. At pre-
sent the Department is inveshiiating menganss: and magnasiim deflclgnn
oy diseases; which have b found in certain parts of the country in
gsome field andi gerdzs plalt ’ '

Ss
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DISEASES OF VEGITABLE AND ROOT CROPS. In PFinland vegetable
and root crops suffer during the growth period from several injuri-
ous diseases whose control is difficult. The most important of these
" are: downy mildew of onion (Peronospora destructor), anthracnose of
cucumber (Cladosporium cucumerinum), leaf mould of tomato (C. fulvum: .
streak of tomato, club root of crucifers (Plasmodiophora brassicae).
Sclerotinia disease (Sclerotinia sclerotiorum), and damping-off
(caused by Pythium and Rhizoctonia fungi). This last mentioned
disease has been thoroughly investigated by the Department, as well
systematically as biologicaelly. The Department has tried to find
effective and usable substances for controlling all these diseases.

DISEASES OF FRUIT-TREES AND BERRIES. OFf the diseases
occurring in fruit-tress and berries, the Department has investigs-
ted the control of apple scab (Venturis inaequalis), brown rot
(Sclerotinia fructigena), American mildew (Sphaerotheca mors uvae;.
and spur blight of raspberry (Didymella applanata). The effectivenc:.
of different sprays against fungi has been investigated and obser-
vations made on their effect on the plants to be protected. It may
be mentioned that Tricarbocol (preparation from Belgium) gave
promising results for controlling American mildew and sprays of
parathion-preparations seem to be of importande in eontrolling
brown rot«

INVESTIGATIONS OF STORAGE. During the last few years the
Department has conducted extensive investigations to find out what
effeocts the fungi damaging plant products in storage and other
injurious factors have on the stored plants. Most experiments were
made with potato, carrots, and onion. At the storage of carrots
good results were obtained with some conserving substances (op.
literature cited p. 3). In addition to this, also swede, sabbage,
apples, and some vegetable crops have been used for experiments.
Storage of onion has been an important problem, because especially
the set onion (Allium cepa aggregatum) grown in Northern Finland
has lately shown tendency to decay during storage. The experiments
have thrown light on the effect of some chemicals, of different-
ways -of storage, and of other facts on the stored plants and on the’
storage resistance of different varieties and strains. At the same .
time, some of the fungi found in the stored plants have been defined.
and biolegical exreriments have bsen made with them.

1 -

2. Expe rim ent s with regard to the
e f £ ectivene s s of plant protec t~
" ant Sa

‘Bxperiments conducted in order to find out the effectivenes:
of plant protectants have lately given the Department much work,
because several new chemicals have been sent and are being sent 1o
shops for sale, and it must be investigated whether they are suit-
able to be used in this country.. It may be mentioned that in 1950
' the Department of Plant Pathology investigated the follcwing number
of different substances and compounds in connection with various
experiments: 11 seed treatment chemicals, 2 suheoiannes for treating
bulbs, 11 sprays and dusts for fruit.iices, 5 sprays for berries,

13 sprays and dusts for Wegctable crops, 13 soil disinfectant:chemi-
cals, and 10 conserving substances for plant products. Investigating
the effectiveness of plant protectants docs not only mean that



~

o Y-

preparstions of different rames are compared to one anr .ner and
compounds suitable for us:s are recommended. At this w. rk, the Depart-
ment has also deliberatsly searched among foreign r sparations for
such protectants as are necessary in Finland for » rgventing damage
caused by injurious diseases whose control is di ' ficult.

In 1951 the Finnish Parliament passed e-. act for examination
of plant protectants, and this will come intc force a2t the beginniung
of 1952. This law which regulates the trads of plant protectants
will also greatly add to the work of the Departments of Plant Patho
logy and Pest Investigation of Agricultural Research Centre.

A

3. Supervision of plaeant prosedcd i 0mn.

According to the Plant Protection Act_passed in 1925 and to
the statutes and decisions connected with itl/the Department of Plant
Pathology must attend to measures controlling dangerous plant dise-
ases. At this work, main attention has been given to potato wart
disease and its control. This problem has become actual especially
because Finland at present exports considerasble amounts of nursery
seedlings to neighbouring countries, and lately there has also been
demand for export potato. The inspection of plants to be imported or
exported tekes place through the action of the Departments of Plant
Pathology and Pest Investigation of Agricultural Research Centre.

The Department of Plant Pathology examines the exported plents and
the imported potato and gives the necessary certificates. Inspections
of garden nurseries, their culftivations and stores are also related
to this activity and conducted by the Department of Plant Pathology
when possible, :

4, Iinstruction concerning %t he

control of plant dilseases.

Because of numerous plant diseases and methods of controlling
them the Department must devote much time to purely insbhructive work.
The Department answers annually about a thousend guestions about
plant diseases put by grovers. Agricultural snd herticultural orgari.z
3tinns have greatly increased their instructive activity with regard
to plant protection. At this activity, the Departument gives the
directions concerning plant diseases. Firms preparing, importing,and
selling fungicides and plant protection equipment continuously appLy
t0 the Department for information concerning the possibilities of
using these fungicides and equipment in Finland. In cooperation with

1) Plant Protection Act, June 5, 1925, No. 202.
Decision of Ministry of Agriculture concerning the conditions
of importation and transit of potato, Sept. I, 1935, No. 282«
Decision of Ministry of Agriculture concerning the conditions
of Importation and transit of plants snd narha ~f plants from
Belgium and the Netherlands, May 13, 1°47, No. 395.
Tenision of Ministry of Agrienlivr: »cucerning the conditions
- of impoibeiien and transit of living plants and parts of
plents, May 1%, 1947, No. 396. :
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instructive organizations a campaign for promoting plant protection
in gardens has been going on throughout the country since 1950. For
this purpose, a plant proteciion assistant, at present 0. S i 1 v o,
B.Agr. and Forest., is working under the supervision of the Depart-
ments of Plant Pathology and Pest Investigation of Agricultural
Research Centre. Part of this work was e.g. the instructive booklet
on current activities for ylant preitection which was published in

1950 as an edition of 18,000 copies.,
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II. - THS MOST IMPORTANT DISEASES bF CiOP PLANTS IN FINLANTL.

During its period of activity the Department of Plemt Patho-
logy has collected information about neaxiypg50 diseases uccurring
in crops, and about 100 of these diseases must be considsred to be
common and injurious. ‘

It is difficult to present detailed calculations about the
losses caused by plant diseases, as the damage naturally varies con-
siderably in different-years and in different parts of the country.
The Department of Plant Pathologysy however, ‘has tried to give rough
estimates on basis of the material gathered during several yeabs,
and the following figures were obtained: parasitic fungi, bacteria,
and viruses destroy yearly 8-10 % of spring cerezls and leguminous
crops; 8-15 % of winter cereals, 12-18 % of potato, 8-12 % of vege-
table and root crops, 8-12 % of yields of fruits and berries, and
8-15 % of fodder plents. In addition there are also non-parasitic
plant diseases caused by unfavourable climetic conditions, deficien-
cy of nutrients etc.

Of the diseases of c e re a 1l s, smut fungi are common in
Finland as well as in other countries. The most important of them is
the bunt or stinking smut of wheat (Tilletia caries) damaging both
winter and spring wheat. Other smut funzi to be found in Finland are
loose smut of barley (Ustilago nuda), loose smubt of wheat (U.tritici),
covered smut of barley (U. hordei), loose smut of oats (U. avenas),
and stripe smut of rye (Tuburcinia occulta), Increasing seed treat-
ment with chemicals and new vatieties more resistant to smut diseases
have recently diminished the significance of smut fungi. Leaf stripe
of barley (Helminthosporium gramineum) is common end injurious in
some parts of the country. In Finland considerable damags in winter
cereals is often cauged by overwintering fungi, which were described
earlier in this paper. The most impertant of them is snow mould
(Fusarium nivale), fungi of Typhula sp. are also common. 3clerotinia
borealis only occurs in central and northern parts of the country,
causing demege in some yeaks. Rust fungi of cereals (Puccinia grami-
nis, P. glumarum, P. coronata, P. triticina, P. dispersa, and P.hor-

dei) are more or less common in Finland. Considerable damege,however,
is only caused by them in certain years favourable for the occurrence
of rust fungi. At present, the brown rust of wheat must be considered
the most injurious of the rust fungi. Foot ot diseases (caused by
Cercosporells herpotrichoides and Fusarium spp.)seem to be common,
especially in spring wheat. Zrgot (Clavieeps purpurea) is common in
winter rye and barley.

One of the most important means of controlling diseasss of
cereals is seed treatment with chemicals, which, however, is not yet
so common in Finland as in many -other countries. According 1o ex-
periments, especially seed treatment of winter rye naes considsrably
inecreased yields. In local experiments conducted in different parts
0f the country the increase in the yield of winter rye averaged
19 %« Local experiments have also resulted in considsrable increases
in the yields of spring crops: wheat 7.3 %y barley 7.5-12.5 % and
oats 11.6 %. In the attempts of controlling overwintering fungi and
rust fungis; chief attention has been paid to cultiveting varieties
resistant to these diseasss.

With g r a s s e s, winter injuries are caussd by the same
fungi as with winter cereals. Winter injuriss of clover are often
due to the most important fungus of ¢ 1 o v ¢ », 1ot of clover
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after that. Of other diseases of fruit-trees may be mentioned

grown gall (Agrobacterium tunefaciens), pocket plums (Taphrina
pruni), shot hole in plums and oherriss, and gilver leaf.. '

o 'The following diseases occurring on cultivations of b e r -

r i e s, may be mentioned: American mildew (Sphaerotheca mors uvae),

spur blight of raspberry (Didymella applanata), yellowing ov leaves
of raspberry, leaf spot of Ribes species (Pseudopeziza ribis), . .
Septoria leaf spot (Septoria ribis), rust fungi (Cronartium ribicola:
Puceinia ribesii-caricis, and P. ribis),leaf spot of strawberry
(Mycosphaerella fragariae), and grey mould (Botrytis sp.) in the

berries of sirawberry.

. Spraying of fruit-trees in order to control parasitic fungi
has lately become more and more common in Finland. Programmes for
spraying fruit-trees and berries have been presented by the Depart-

ments of Plant Pathology and Pest Investigation of Agricultural
Ressarch Centre.

The oultivation of ornamental plants isat
present of considerable economic value even in Finland. Diseases: :
caused by fungi as well as physiogenic diseases are significant .
footors inhibiting the cultivation of these plants. For this reason,
the Department of Plant Pathology has been obliged to give growers
some instruction concerning the diseases of ornamental plants,
chiefly on basis of information obtained from literature and obser-
vations. The Department has had only very limited possibilities of.
conducting investigations of the diseases of ornamental plants.




