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Seria ANIMALIA NOCENTIA N: 107 — Sarja TUHOELAIMET n:o 107

RESEARCH NOTE

PESTS OF CULTIVATED PLANTS IN FINLAND IN 1979

MArTTT MARKKULA

MARKEKULA, M. 1980. Pests of cultivated plants in Finland in 1979. Ann.
Agric. Fenn, 19: 1—4. (Agtic. Res. Centre, Inst. Pest Inv., SF-01300 Vantaa 30,
Finland.)

The damage caused by about 40 pests on cereals, forage plants, root crops
and vegetables, rape, sugat-beet, pea, apple, berry fruits and other plants in
Finland in 1979 is reported, using a ten-point scale, from the results of
questionnaire surveys. »

The growing season was chillier and rainier than usual in most parts of the
country. In spite of this, the number of pests reached a rather high level.
Responses to inquiries showed that the average abundance of 2ll pests, in terms
of the 0—5 value scale, was 2,9, It was the same, 2,9, in the previous year, and
2,6 in the tenyear period 1965—1974, Argyresthia gonjugella caused severe damage
to unisprayed apples in home gardens. Si/pha opaca occurted in great abundance
in sugar beet fields after a long time.

Index words: plant pests, severity of damage, frequency of damage, year 1979,

Finland.-

As the previous sutrveys (e.g. MArRxxuLA 1979),
the present one is based on replies to inquities
sent to the advisers at Agricultural Centres.
Four inquiries were sent to 200 advisers during
the growing season, and replies were received

as follows:

Replies % Communes %
Spting inquiry ......... 148 74 186 40
First summer inquity .... 132 66 161 35
Second sutnmet inquiry . 121 61 173 38
Autumn inquity ........ 128 64 158 34

A general estimate of pest abundance during
the whole growing season was given by 112
advisers from 143 communes. This estimate was
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based on a 0—5 scale (MarkxuLA 1969). In 1979,
the countty was divided into 464 communes.

The growing season started late — during
the second week of May even in southern
Finland. After that, the temperature was normal
or even higher than normal for about one and
a half months. July was a couple of degrees
chillier than the long-term average and also
rainy in the main areas under cultivation. In
July, the rainfall clearly exceeded the long-
term average.

The weather grew warmer in August and
rainfall decreased. Thus no great harm was
caused to the harvesting.



The growing season can generally be charac-
terized as having been rainy and chilly. However
regional differences were noted. For example,
the summer was exceptionally warm and fair
in Lapland.

Although, as mentioned before, the growing
season was rainier and chillier than normal in
the primary areas under cultivation, the average
abundance of pests, in tetms of the 0—5 value
scale, was 2,9 which is greater than the average.
It was also 2,9 the previous year, and 2,6 in
the ten-year periods 1965—1974.

Only Silpha opaca, Arg yresthia conjugella, Lepus
enropaens, Arvicola terrestris and Deroceras agreste
exceeded the ten-year average for 1965—1974
(Table 1).

The damage caused by pests was very low
in grain fields. The abundance of all species
was smaller than in the previous year, and also
smaller than the ten-year average for 1965-—
1974 (Markrura 1979).
part of the summer was warm and dry, the
growers were prepared to control the oat
bird-cherry aphid Rbopalosiphon padi. However,
the mass appearance of the previous year did

Because the early

not reoccur.

The pests caused the sugar beet farmers more
harm than in the previous year. Silpha opaca
appeared in the fields in greater abundance
than for a long time. The use of pesticides was
often necessaty.

Lepus enropaens and Arvicola terrestris appeared
exceptionally abundantly and caused damage
in apple orchards and nurseries.

The pest of the year was Arg yresthia conjugella.
The moth’s abundance is greatly dependent
on the amount of rowan berries. The rowan
trees blossomed exceptionally well in the pre-
vious summer (1978) and the trees were filled
with berries, thus creating excellent conditions
for reproduction of Argyresthia confugella. In
the year of this survey, the rowans blossomed
very poorly and so the moths moved over to
apple trees in great numbers and laid their

‘eggs there.

The severity of damage caused by Argyresthia
conjugella was very great, 6,1 (Table 1). In the
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previous year it was only 1,1 and during the
ten-year period 1965—1974, 34, In 1968, the
severity of damage was still greater, 7,1. The
advisers estimated that _Argyresthia conjugella
had damaged as much as 78 9, of all apples.

While examining these values showing the
great severity of damage, one must take into
consideration the fact that they reflect the
situation mostly in home gardens whete spraying
is seldom carried out nowadays. Commercial
orchards followed instructions given by the
forecasting setvice at the Agricultural Research
Centre, Institute of Pest Investigation, and the
control was successful. Damage caused by
Arg yresthia conjugella was very small in commercial
orchards.

Cydia pomonella was scarce. However, the
advisers’ estimation of the amount of damage
was fairly great. This is propably due to the
fact that damage which was thought to be
caused by Cydia pomonella was really caused by
Arg yresthia conjugella.

The advisers® estimations of damage caused
to apples indicate the following:

per cent of apples damaged  replies
1979 1978 1965—74 1979

Argyresthia conjugella . . . .. 78 10 31 89
Cydia pomonella . ........ 21 10 22 27

Damage by Cydia nigricana remained rather
slight. The number of the pea pods injured by
the larvae was 11 9, the year before 9 9, and
in the ten-year period 1965—1974 14 9.

Many species were especially scarce. In the
following species the severity values were only
half or less than half of the average values:
Elateridae, Phyllotreta vittula, Delia antiqua,
Yponomenta padellus malinellus, Xyleborus dispar,
Aphididee on Ribes species, and Zophodia con-
volutella (Table 1).

Two new pests were recorded. Blaninlys
guttulatns (Bosc.) chilopods damaged strawberries
in Espoo and Kirkkonummi and larvae of
Pammene rhediella Cl. moth damaged unripe
apples in Lohja and Pilkdne. Altogether 1109
pest species on agricultural and horticultural
plants have been listed in Finlans including
these additions.



Table 1. Results of questionnaires. Severity of damage estimated according to a scale of 0—10. Frequency of damage
calculated as the percentage of crops in which was observed.

Number of Severity of damage Frequency of damage
obsetvations
1979 1979 196574 1979 1965—74

CEREALS
Macrosiphum avenae (F.) oooooviieniiin i, 51 1,0 1,4 20 22
Oscinella frit (R.) «ovnnuniien i ieiiiainenn 98 0,7 1,0 13 13
Rhapalosiphon padi (R.) «.oviiiii it 72 0,7 1,2 20 18
Blateridae . ..o v ieeitiientananniiiirianians 52 0,5 1,1 9 15
Phyllotreta vittnla (Redtb.) ..ot 90 0,5 1,0 8 18
FORAGE PLANTS
Amanrosoma SPP. .. .. v i 49 1,2 1,5 26 28
B I ) » 26 0,8 1,0 13 16
ROOT CROPS AND VEGETABLES ..............
Delia brassicae (Wied.) and D. floralis (Fall) .......... 86 1,6 2,0 30 28
Pieris brassicae (L.) €tC. vuvvriiiniioneaernerncenas 36 1,5 1,7 26 29
Phyllotreta spp. on crucifers ... ..o 84 1,4 2,0 24 38
Plutella scylostella (L) ..o e, 40 1,1 1,6 20 21
Delia antiqna (M) .. ooivieiviiiiiiiina e 36 1,0 1,9 14 21
Trioga apicalis (BOLSt) .o uinnnenii s 41 0,9 1,3 24 21
Phaedon cochleariae (B.) «..ovoiiiiiiieiiiiiiiannnas 30 0,8 1,1 14 19
Psila rosae (F.) ..... P 38 0,7 0,8 10 10
Brevicoryne brassicae (1) «..ooiiiiiiiiiiiii i 16 0,6 0,8 7 14
TURNIP RAPE
Meligethes aenens (F.) «ooveviiiie i i i nns 55 1,1 1,8 47 40
SUGAR BEET
Silpha opaca L. .ot viiie i 42 1,8 1,4 38 33
Chaetocnema concinna (Magchl) ..o, 67 1,4 1,7 43 - 40
DPegomya betae (Cutt.) .....ovvuevnernviiieeiianaians 80 1,4 1,8 45 48
Lygus rugulipennis Popp. «.oooveii i, 37 1,4 1,9 50 43
PEA
Cydia nigricana (B) ..o i, 24 1,4 1,9 40 37
APPLES
Argyresthia conjugella Zell. ... ... ... ool 86 6,1 3,4 87 46
Cydia pomonella (1) . ..ooovviiienni i 28 2,3 2,5 44 42
Lepus enropaens Pallas and L. fimidus L. . .......oi0. 77 1,8 1,6 24 15
Aphis pomi (DEZ) v oviviriiii i 22 1,1 1,5 18 24
Migrotus agrestis (L) «ovvevevneeiuneeniiiinennes 56 0,9 1,1 8 8
Yponomenta padellus malinellus Zell. . .................. 20 0,8 1,6 13 23
Panonychus wlni (Koch.) ..o 34 0,7 1,3 18 21
Avrvicola terrestris (1) «ovreeniiiiiin i i 49 0,7 0,5. 5 4
Psylla mali (Schmidbg.) «..vvvvviviiiiiiaiiananinns 44 0,5 0,9 11 13
Xyleborus dispar (F.) o ovinnine i iiainiaeens 37 0,1 0,5 2 4
BERRIES
Cecidophyopsis ribis (Wettw.) ...oveveiiveeneiarvonns 88 1,7 2,2 22 30
Nematus ribesii (Scop.) and Pristiphora pallipes Lep. .. 39 1,7 1,7 25 16
Tarsonenus pallidus Bks. ....oooviiiiviiiiiiiiiiian, 50 1,7 2,0 36 28
Lampronia capitella CL ... .. ... oo i, 71 1,5 1,9 20 22
Byturus arbanus (Lodp.) oo 29 1,4 1,7 33 29
Pachynematus pumilio Kaw. ..., 32 1,3 1,3 21 21
Tetranychus articae (Koch.) .........oooivviiiinns 33 1,2 1,3 26 21
Anthonomus rubi (HbSt.) ...oovvviiiiiiiineeniaenns 47 1,1 1,6 28 26
Apbhididae on Ribes species ................iiviii 43 0,9 1,8 22 26
Zophodia comvolutella (Hbn.) ....... ... ccoiiiviinn 34 0,5 0,9 10 12
PEST ON SEVERAL PLANTS
Deroceras agreste (L) €C. vvveiev v eneiinnneennsenss 44 1,5 1,3 35 24
Hydraecia micacea (BSP.) .. ..o oviuuseannansnnsaniens 33 1,2 1,2 27 21
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SELOSTUS

Viljelykasvien tuhoeldimet 1979

MARTTI MARKKULA

Maatalouden tutkimuskeskus

Vaikka kasvukausi oli suurimmassa osassa maata taval-
lista viileimpi ja sateisempi, oli tuholaisia melko runsaasti.
Maatalouskeskusten piiriagrologien esittimien arvioiden
perusteella laskettu tuholaisten runsausluku oli 0—5
asteikon mukaan 2,9 eli sama kuin edelliseni vuotena.
Kymmenvuotiskauden 1965—1974 keskiarvoluku oli 2,6.

Pihlajanmarjakoi esiintyi poikkeuksellisen runsaslukui-

sena. Sen tuhojen ankaruusluku oli 6,1, miki oli huomat-
tavasti suurempi kuin kauden 1965—74 keskiarvo 3,4.
Edellinen suurtuhojen vuosi oli 1968.

Ruskohaiskiaisia oli sokerijuurikkaassa pitkisti aikaa
runsaasti.

Viljoissa, avomaan vihanneksissa ja matjakasveissa
tuholaisvahingot jiivit vihiisiksi.
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RESEARCH NOTE

A DISEASE OF OUT-DOOR CUCUMBERS CAUSED BY THE TOBACCO
NECROSIS VIRUS IN FINLAND

Katri BREMER and MARrjA-LEENA LAHDENPERA

Bremer, K. & Laupeneeri M-L. 1980. A disease of out-door cucumbers
caused by the tobacco necrosis vitus in Finland. Ann. Agric. Fenn. 19:
5—8. (Agric. Res. Centre, Inst. Plant Path., SF-01300 Vantaa 30, Finland.)

A virus disease resembling that caused by the tobacco necrosis virus (TNV)
was found in out-door cucumbers in Finland. Some tests about host plants, symp-
toms and soil transmission of the virus wete made to confirm the identity of the
virus. TNV was also isolated from roots of vegetable plants grown in the soil,
where diseased cucumbers grew. Zoosporangia, resembling those of Olpidinm
brassicae (Wor.) Dang. were found on the roots of virus infected plants.

Ve

Index words: Tobacco necrosis vitus, soil transmission of TNV, cucumber viruses.

INTRODUCTION

A fruit from diseased out-door
cucumbers, cv. Tera, grown under plastic cover
was sent to the Institute of Plant Pathology

from a grower in the Aland islands. Numerous,

sample

brown, small spots covered the yellow fruits
to such an extent, that they were unmarkettable
(Fig. 1). Later young out-door cucumber plants,
cv. Levo, with yellow-flecked leaves were sent
to the Institute from a farmer in Vantaa, near
Helsinki.

Both leaf and fruit symptoms differed from
those caused by the cucumber mosaic and green
mottle viruses, which sometimes cause severe
diseases in cucumbers in Finland (cf LiNNa-
saLMI 1966). The symptoms resembled those

caused by the tobacco necrosis virus (TNV).
TNV has caused a disease in glasshouse cucum-
bers in Holland (van Koot & van Dorst 1959,
Dias & McKeeN 1972) and in Sweden (Rypin
1964, Dias & McKEeen 1972). In Finland it
was not known before as a cause of a cucumber
disease. Therefore some tests were imade to
find out the cause of the disease.

Host plants and symptoms

Sap transmission using phosphate buffer, pH
7,2 and catborundum powder as abrahasive
was made from the diseased fruits to several
plant species, Besides cucumber, 13 plant species
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Fig. 1. A cucumber fruit (cv. Tera) infected with the
tobacco necrosis virus. Photo Kirsti Osara.

were infected and they showed symptoms
typical for the tobacco necrosis virus (Table 1).
Cucumber plants infected by the sap did not
always show symptoms, or only local symptoms

in the first leaves.

TNYV in soil

TNV is transmitted in soil by zoospores of the
fungus Olpidium brassicae (Wor.) Dang. (Kas-
sANIS & MACFARLANE 1964). It is known to
occut in roots of many plant species (KAssaNIs
1970). It has been found also in Finland in soil
samples from several plant nurseries (TAr10
1972). In Aland, where cucumber and other
vegetable growing is abundant outdoors and
is still increasing, TNV might become more
harmful. Therefore it was important to know,
which vegetable species could be infected by

Table 1. Host plants and symptoms of the TNV

Host plants

Symptoms

Cucumis sativus L., cvs.
Butchet’s OE Special
Arla
Favor 11
Muromin
Spangbergs Green
Suberb OE Enkona

Cucnrbita pepo L., cvs.
Vegetable Marrow
Zucchini

Beta vulgaris 1..
cv. Monohill

Calendula officinalis L.

Capsicum  annunm L.

Chenapodium amaranticolor
Coste & Reyn
» guinoa Willd.
Datura stramonium 1.

Gomphrena globosa L.

Phaseolus vulgaris L.
cv. Prelude

Petunia bybrida Vilm,
cv. Cream Star

Nieotiana glutinosa L.

Local chlorotic spots on the
leaves in 3—4 days.

»

»

»

»

»

Latent,
Local round, light brown
spot, about 3 mm in diam.
in 8 days.
Light spots with dark boat-
ders in 8 days.
Small, cholorotic local spots
in 3—4 days.

»
Small, light chlorotic spots
in 8 days.
Large, irregular chlorotic
local flecks in 4—5 days.
Small necrotic local spots
and vein necrosis,
Local, chlorotic spots with
brown boarders in 8 days.
Small, necrotic local spots

in 3—4 days.

Large, greyish, local spots
in 3—4 days.

Chlorotic, local, flecks with
violet borders in 4—5 days.
Systemic deformation and
curling of the leaves.

» tabacum 1..,
Samsun
Zinnia elegans Jacq.

the TNV through soil, so that the farmers
could avoid the virus infection by a proper
rotation.

A sample was taken from the soil, on which
the diseased cucumber plants were grown in
Aland. The sample, 1 kg, was mixed with
steamed soil to get about four times more soil.
The soil mixture was put into sterilized wooden
boxes and vegetables and virus test plants
were sown into the soil. After 17 days the first
sap transmission test was made from the roots
of a part of the plantlets. The roots were also
examined under the microscope to sce if the
vector fungus, Olpidinm brassicae, was present.
The second examination of roots and the second
sap transmission from roots was done 28 days
after the sowing.



Table 2. Plants, from roots of which tobacco necrosis
virus was isolated and zoosporangia of the fungus
(Olpidinm brassicae) were found.

Virus Zoospo-
isolation rangia
+ = positive (+-found)

(—not found)

Plant

Allium cepa Lo oot
»  porram L. ...l
»  schoenoprasum L. ..... ... ..
Anethum graveolens L. ... ..
Brassica rapa L. ................
cv. Kultapallo
Chenopodium quinoa Willd.
Crucumis sativus L.
cv. Butcher’s OE Special ....
Davicus carota L. ...t
cv. Feonia Hunderup .........
Phaseolus vulgaris L. .............
cv. Prelude ............. ...,
Lactuca sativa L. ................
cv. Hilde ..ot
Nicotiana glutinosa L. ............

o+

++ + + 4+ 4+ +1
++ + + 4+

The virus was detected by sap transmission
to Chenopodinm quinoa from turnip roots 17
days after sowing and later also from bean,
carrot, cucumber, dill, lettuce, and Nicotiana
giutinosa (Table 2). These plants did not show
any symptoms. TNV has caused a disease in
carrots in Denmark (LANGE 1975), but now
no symptoms were observed, though virus
could be transmitted by sap from catrot roots
to C. guinoa. The zoosporangia like those of
Olpidium brassicae wete found to occur abun-

dantly in the roots of these plants. The virus
was not detected in the plants of three Alinm
species, but zoosporangia were observed to
occur abundantly in their roots (Table 2).
Allinm schoenoprasnm grows wild in Aland, so
the fungus might survive in it.

The size of 50 zoosporangia was counted
from roots of each of the following plants:
cucumber, dill, turnip and carrot. The zoospo-
rangia were round or oblong oval their diameter
varied from 10 to 47 p being on average 17—
16 u.

The virus identification

The virus was inactivated when the sap from
infected C. guinoa was heated ten minutes at +
80 °C but not at + 75 °C.

A clear positive reaction was produced in
gel diffusion test between sap of infected
cucumber leaves and antiserum against tobacco
virus. kindly
supplied by prof. Eeva Tapio, University of
Helsinki.

The virus causing a disease in out-doot
identified according to its
symptoms in different test plants and its thermal
inactivation point to be tobacco necrosis virus.
This was confirmed by the serological test.

nectrosis The antiserum was

cucumbers was
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SELOSTUS

Tupakan nekroosiviruksen ajheuttamaa avomaan kurkun tautia Suomessa.

Karrt BREMER

ja MARJA-LEENA LAHDENPERA

Maatalouden tutkimuskeskus

Virustautia, joka aiheutti muovin alla kasvatettujen
avomaankurkkujen hedelmiin voimakasta ruskeapilk-
kuisuutta ja kellastumista ja lehtiin keltalaikkuisuutta
todettiin Ahvenanmaalta lihetetyissd Tera-lajikkeen kur-
kuissa sekd Vantaalta saatujen Levo-kurkkujen taimissa.

Aiheuttajaviruksen toteamiseksi tehtiin kokeita isinti-
kasveilla (taulukko 1). Viruksen siirtymistd maassa sel-
vitettiin, Todettiin, etti viruksen esiintyessi kasvien
juurissa, niissd esiintyi aina my6s Olpidium brassicae-
sienen zoosporangioiden kaltaisia itiSpesikkeiti (tau-
lukko 2). Monet vihanneskasvit olivat alttiita seki vi-

rukselle ettd sienelle (taulukko 2), joten virus voinee
helposti siilyd vihannesmaissa.

Virus tunnistettiin isintikasviensa ja sen niissi aiheut-
tamien oireiden, limmdnsietorajansa ja siittymistapansa
perusteella tupakan nekroosivirukseksi. Titd vahvisti
positiivinen setologinen reaktio tupakan nekroosiviruk-
sen antiseerumin kanssa. Tupakan nekroosivirusta on
tavattu aikaisemmin Suomessa taimistoissa
(Tarro 1972), kurkun taudin aiheuttajana se on ollut
tuntematon.

maassa
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ORGANIC MATTER, MINERAL AND NITROGEN LOSSES FROM FRESH GRASS SILAGE

DURING ENSILING
Erst ErrarLAa and Varru Kossina

Errava, E. & Kossiza, V. 1980. Organic matter, mineral and nitrogen losses
from fresh grass silage during ensiling. Ann. Agric. Fean. 19: 9—20. (Agric.
Res. Centre, North Savo Exp. Sta., SF-71750 Maaninka, Finland.)

Nutrient losses during ensiling were studied in fresh silage prepared from protein-
rich grass and ensiled in farm-scale silos. The losses were determined from samples
packed in jute sacks and placed in diffetent parts of the silos. The trial silages
were prepated and preserved with additives in 1971 and 1972, and ensiled in 24
silos and in 12 plastic lined clamps. The numbet of sacked samples was 306.

The average losses wete 31,9 % of total weight, 21,2 % of dry matter, 20,1 %
of organic matter, 19,5 % of ctude protein, 30,1 9% of N-free extract, 8,4 %
of ctude fibre. On average, ctude fat increased by 29,4 %, and nitrate nitrogen
decreased by 66,1 %.

The mean total loss of mineral constituents was 30,8 9%. The average losses
of each minetal wete: 30,3 % of calcium, 32,7 %, of phosphorus, 31,9 % of mag-
nesium, 36,2 % of potassium, 31,5 % of sodium, 30,6 % of manganese, 33,8 %,

of zinc, and 15,1 % of copper. Iron increased by 12,8 %.

Index words: Ensiling, losses.

INTRODUCTION

Losses during ensiling have a decisive effect
on the nutrient value of silage as well as on the
economy of feeding with silage as the predom-
inant feed. Ensiling losses corresponding to
those in practical farming are, however, difficult
to determine from large quantities of fodder.
On the other bhand, the conditions in small
expetimental silos are different. Small silos can
be filled carefully and rapidly and unloaded
over a short period of time, which influences
the quantity of the ensiling losses.

2 128001032]

In the present study, ensiling losses from
large quantities of silage were studied with
sacked samples. Nutrient losses were deter-
mined from sacked samples put into dif-
ferent parts of the silos. Losses of organic
nutrients have been studied eatlier (ErTALA
et al. 1972) in the same way. The losses
of different
have not been studied earlier with the present
method.

minerals and nitrate nitrogen



MATERIAL AND METHODS

Grass which had received relatively ample
dressings of nitrogen was ensiled mainly into
tower silos, but also into plastic lined clamps
at five experimental stations in different parts
of Finland. The types of silos and clamps were:
in Vantaa, \two weather-board towers lined
with plastic (5 X 12,6 m?® = 63 m3 each); at
Hime Experimental Station, two plank-walled
towers lined with plastic-surfaced building
paper (7,2 X 20,4 m? =147 m?, and 7,2 X
19,3 m? =139 m?); at North Savo Expeti-
mental Station, four fibre-glass-plastic towers
(7,5 x 7,1 m? =53 m?® each); at North Poh-
janmaa Experimental Station, two reinforced
concrete towers (9 X 31,2 m? = 281 m?, and
5 x 21,2 m? =106 m3), and one square rein-
forced concrete silo (4,5 X 26,6 m? = 120 m3),
and 12 plastic lined clamps; at Lapland Experi-
mental Station, two reinforced concrete silos
(5 x 18,45 m? = 93 m® each).

The grass contents of the silos ranged from
42 000 kg to 299 430 kg, of the clamps from
15150 kg to 146 700 kg (Table 1). In the 24
silos, the average contents were 91 766 kg, and
in the 12 clamps 44 304 kg.

The silage swards and the production of
silages is described in Errara and KossiLa

(1979). The silages were preserved with additives;
the ensiling succeeded well, (Errara and Lam-
rrea 1978, Errara et al. 1975, ETTALA et al.
1974).

For determination of the ensiling losses, a
representative lot of grass was taken from each
load, packed into two jute sacks of 15 kg each,
and sampled. The jute sacks wetre put into the
silo in same layer of grass as the load itself.
In tower silos the distance between the layers
and the sacks was 1—2 m: one sack placed
near the wall, the other near the centre. There
were 306 sacks in the experiment (Table 2). In
winter, when the sacks appeared in the course
of feeding, their contents were weighed and a
representative sample was taken for analysis.

Feed analysis, determination of nitrate nit-
rogen (Paur and Carrson 1968), and mineral
determinations silages.
Methods of mineral determinations have been
described in Erravra and Kossiva (1979). As the
quantities of grass in the sacks, the corresponding
silage, and the contents of different constituents
were known, the losses of each nutrient were

were made on the

calculated from the difference in nutrient
contents and given as a percentage of the original

content.

Table 1. Grass ensiled, kg

Experiment sites and silos

1971 1972

Vantaa
silos 1 and 2

Hime Experimental Station
silos 1 and 2

Notth Savo Experimental Station
silos 1, 2, 3 and 4

North Pohjanmaa Experimental Station
clamps nos 1—8
clamps nos 1—4

Lapland Experimental Station
silos 1 and 2

silos 1, 2and 3 ... . i i e s

44 600— 44 000 42 000— 42 400

81 170— 81490 72 155— 72 625
60 950— 64 400 67 700— 94 400

299 430
15 150—146 700

106 150—200 500

24 100— 28 900

99 839—101 200 105 400—112 900
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RESULTS AND DISCUSSION

Total weight losses

Total weight loss includes effluent production
during ensiling and losses caused by fermentation
and evaporation. The total weight loss in the
present study was 31,9 413,59, (Table 3).
Vaziation between experimental sites was large:
extreme values were obtained at the North
Savo and the North Pohjanmaa experimental
stations where the average weight losses were
40,5 % and 23,1 9, respectively.

The large variation in weight losses is mainly
due to the difference in the volumes of effluent
produced; variation in the losses of dry matter
was considerably smaller (Table 3). On the
other hand, the differences in effluent production

are due to variation in the moisture content
and composition of the grasses as well as the
difference types of silos. The effect of the type
of silo can be seen clearly in the results from
the North Savo Experimental Station where
the moisture content of the grass was the
highest (dry matter 16,7 %), and of the silage
the lowest (dty matter 22,3 9) (Table 2).
The plastic-fibre-glass towets at the Station
are high and have smooth walls which allows
the grass to consolidate in the tower. At the
North Pohjanmaa Experimental Station, how-
ever, the effluent production especially in the
clamps, was very slight. The dry matter (DM)
contents of grass and silage were neatly equal
(20,0 9%, and 20,7 9, Table 2), and the total

Table 3. Nutrient losses or gains in ensiling fresh grass.

Loss or gain in % of original content
Total Dry Organic Crude Crude N-free Crude
weight matter matter Ash protein fat extract fibre

Experiment sites

Vantaa ............. —262 | —19,1 —182 |[—271 |—21,1 |+429,1 268 |— 41

Hime .............. -—37,0 —23,9 —22,6 | —35,0 —21,0 +11,5 —31,1 | —16,1

Notth Savo ........ — 40,5 | —217 —20,0 |—369 |—200 |+359 —317 |— 45

North Pohjanmaa ... | —23,1 —21,2 —21,0 | —24,5 —19,8 +23,9 —30,5 | —10,2

Lapland ............ —30,3 —20,3 —19,4 | —28,8 —13,8 +39,9 —28,6 | —14,0
Years

1971 .o, —30,2 —20,9 —20,2 —27,7 -—20,9 +31,5 —30,2 | — 7,1

1972 ...l —34,0 —21,5 —20,0 | —34,4 —17,8 -+26,9 —29,9 | — 9,8
Mowings

Ist oo, —35,0 —22,0 —20,6 | —34,8 —23,2 +40,2 —31,5 |— 5,5

2nd ..ol —30,7 —21,2 —20,3 | —29,0 —17,8 +24,7 —29,3 | —11,7

L —28,4 —20,0 —19,2 | —26,3 —15,4 +17,5 —28,7 | — 9,5
Layers in silos

top layer ........... —290 | —18,0 —174 |—239 |—177 |+166 —25,5 |— 6,2

2nd layer .......... —28,1 —19,9 —19,0 | —28,0 —18,5 +30,7 —28,5 | — 7,5

3td layer ........... —31,8 —23,0 —22,0 | —32,9 —19,1 +28,2 --31,8 | —11,3

4th layer ........... —36,6 —23,5 —21,9 | —36,1 —21,8 -+31,0 —32,3 | — 9,9

5th layer ........... —332 | —226 | —215 [—335 |—21,7 |4+302 31,6 |— 95

bottom layer ....... —32,3 —20,4 —19,3 | —30,3 —17,9 +38,9 —30,8 | — 6,2
Mean ..., —31,9 | —21,2 —20,1 |—30,8 [—195 |4-294 30,1 |— 84
SD ... +13,5 + 7,6 + 74 | £17,4 +11,9 +26,4 +10,1 |+ 9,4
F-valuesof the differences
Experiment sites ... .. 38,2%5% 4 14k 33% | 9amk|  7gwrkl 4 5w 3,15 | 12,280
YEars o.evenrnenn. .. 4,0% 0,0 0,7 7,065 | 118k 10, 6% 2,0 | 12,3%k
Mowings «............ goxrx 27 22 | 3,6% | 263%kx 73wk 0,3 5,9%%
Layers ............... 5,0%x% 2,2 1,8 2,1 2,0 2,2 2,1 2,6*

x P < 0,05, xx P < 0,01, xxx P < 0,001. The statistical analysis was made with a 5-variable analysis of vatiance (ex-
periment sites, years, mowings, layers in silos and additives).
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weight loss was not much higher than the loss
of DM (23,1 % and 21,2 %, resp., Table 3).

In different years, the average weight loss has
been in line with the variation in the moisture
content of the grasses. In 1971, the weight
loss was 30,2 %, in 1969—70 32,4 9, (ErraLa
et al. 1972), and in 1972 34,0 9%,; the DM
contents were 19,39, 18,39, and 17,59,
resp. Weight losses in different harvests did
not, howevet, follow the moisture contents.
The weight loss was highest (35,0 %) in the
spring harvest and lowest (28,4 9%,) in the autumn
harvest, although the DM content of the grass
was higher in the spring harvest (19,2 9%,) than
in the autumn harvest (17,9 9%).

The contradiction between loss and DM
content can partly be explained by the position
of feed in the towers and other differences in
conditions. The spring harvest formed the
bottom layers in the towers. It usually consti-
tuted about half of the total fodder. The summer
harvest formed the middle and upper layers
in the tower, on top of the previous harvest
and the autumn harvest formed the top layers.
On the one hand, the pressure on the bottom
layers was highest, and on the other hand, the
warm summer days promoted fermentation.
Therefore, both effluent production in and

fermentation losses from the spring harvest

were greater than in the autumn harvest.

Dry matter losses

Dry matter loss was 21,2 4 7,6 %, in 1971—72
(Table 3) and was higher than the loss of 17,3 9
observed in the silages of 1969—70 (Errara
et al. 1972). Variation in DM losses between
experimental sites, years, mowings, and layers
in the silos was considerably smaller than the
variation in total weight losses. The trend in
both losses was, however, the same, and it can
be concluded that the DM losses also have an
influence on the total weight losses.

Losses of organic matter

The overall loss of organic matter was 20,1 4
7,4 9% (Table 3). Variation was fairly slight.

Only the variation between sites was si;gniﬁcant
(P < 0,05). The trend in the total losses of
organic matter was, however, in line with the
total weight losses. In the silages of the previous
years 1969—70, the loss of organic matter was
distinctly smaller (16,5 9, ErraALA et al. 1972)
than in the present study.

The loss of crude protein was 19,5 4 11,9 9,
(Table 3), which is somewhat lower than the
total DM loss. Therefore, the crude protein
content rose during ensilage (19,5 %/19,8 %
in DM, Table 2).

The loss of crude protein was markedly
lower at the Lapland Experimental Station
where the lowest values for crude protein
content of grass were also obtained. There is
a positive correlation between the crude protein
content of grass and the loss of crude protein

(¢t = 0,36*%**). The crude protein content in

the autumn harvest was higher (20,4 9%,), but
the loss was lower (15,4 9,) than in the other
harvests. The slow fermentation rate in the cool
autumn obviously affected the decrease in
losses. A very significant difference was obtained
in crude protein losses between the years. In
1971 it was at about the same level (20,9 %)
as in the earlier experimental years (20,8 9%,
Errava et al. 1972), but in 1972 it was con-
siderably lower (17,8 %).

Crude fat increased by 29,4 4 26,4 9, (Table
3). The increase is caused by acids created
duting ensiling. These ate ether soluble and
thus go dissdue into ctude fats during the
course of analysis, causing an apparent increase
in crude fat content (3,8 9/6,19, in DM,
Table 2).

Of the organic substances, the loss of N-free
extracts (NFE) was the greatest: 30,1 4+ 10,1 9
(Table 3). The proportion of this easily soluble
and fermentative constituent was, on average,
43,79, of grass, and 38,69, of silage DM
(Table 2). A significant difference in the loss
on N-free extracts was only found between the
silages prepared in Vantaa and at the North
Savo Experimental Station. This difference is
most probably due to the amounts of NFE
dissolved in the effluent. In 1969—1970 the
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NFE content (41,8 %) and the losses of NFE
were considerably lower (23,8 9, ETTALA et al.
1972) than in the present study.

The loss of ctude fibre was 8,4 4 9,49,
(Table 3). As the loss of fibre is normally much
lower than that of the DM, the fibre content
has increased during ensiling (23,7 %/27,4 %
in DM, Table 2).

Considerable variation in crude fibre loss
were noted between sites, years and mowings.
In the same way, the crude fibre content of
grasses varied very significantly in different
cases (Table 2). In Vantaa and at the Notth
Savo Experimental Station the fibre content
was low (20,9 and 22,5 9%, in DM), as was the
fibre loss (4,1 and 4,59%). At the Lapland
Experimental Station, the fibre content of the
grass was the highest (27,5 9%, in DM), as was
the loss (14,0 %). There is a positive correlation
between the fibte content of grass and its loss

during ensiling: 0,36%**. In the experimental
silages of 1969—70, the fibre loss was lower
(mean 5,8 9,) than that obtained in the present
study, although the fibre content of the grass
was at about the same level as in the herbage
of the present study (mean 23,4 9%, in DM).

Content and loss of nitrate nitrogen

In the DM of grass the content of nitrate
nitrogen was 0,13 4 0,09 %, and in silage
0,05 4 0,06 9%, (Table 4). An average of 66,1 9,
ie. neatly two thirds, of nitrate nitrogen dis-
appeared during ensiling. The loss was greatest
in Italian ryegrass, 77,9 % on average. There
is a positive correlation between the content
and loss of nitrate nitrogen (r = 0,16*). The
nitrate nitrogen content of grass rose together
with nitrogen fertilization. At the lowest level
of nitrogen fertilization (33 kg N per ha per

Table 4. Nitrate nitrogen contents in grass and its silage and losses during ensiling

No. of samples NO;—N% in DM NO;—N loss
Grass Silage Grass Silage %

Experiment sites

Vantaa . ..oovviiin it i e 27 54 0,07 0,03 —65,4

HEME «uneeeeene e e, 17 34 0,18 0,06 69,5

North Savo ...ovvvein it 48 96 0,18 0,06 —69,4

Notth Pohjanmaa ..........cocevvnninnn.. 39 78 0,11 0,05 —61,4

Lapland ..o cviiini it e e 19 38 0,11 0,04 —65,3
Years

1070 o e e 83 166 0,13 0,05 —65,1

B 7/ Y 67 134 0,15 0,05 —67,2
Mowings

ISt i i 67 134 0,12 0,04 —67,6

/2 o« S 40 80 0,14 0,05 —063,2

G < 43 86 0,15 0,06 —66,4
N-fertilization

33 kg N/hafharvest ............ccouiuunn.. 27 54 0,07 0,03 —65,4

60—80 kg N/hafharvest .........cocvvunnn. 54 108 0,13 0,05 —67,5

100 kg N/ha/harvest .........coviiuan... 67 134 0,16 0,06 —66,1
1Y =7 o 150 300 0,13 0,05 —66,1
3 40,09 +0,06 +43,8
F-values of the differences ...................

Experiment sites ......vovviiiieiiann., 10,6%** 3,1% 0,3

D =Y < TP 4,1* 0,5 0,6

MOWINGS v'vviniiinrieii i iiiieieennnnns 2,2 4,4* 0,1

N-fertilization ....vveeiiiiiiaiiiniiinnn. 16,2 2,3 0,2

x P < 0,05, xx P < 0,01, xxx P < 0,001. The statistical analysis was made with a) a 3-variable analysis of variance
(expetiment sites, years, mowings) and b) a 1-variable analysis of variance (N-fertilization),
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harvest) the nitrate nitrogen content of grass
DM was 0,07 %, at the intermediate level of
fertilization (60 to 80 kg N per ha per harvest)
0,13 %,; and at the highest level of fertilization
(100 kg N per ha per harvest) 0,16 %,. In silage,
the contents were 0,03 %, 0,05 %, and 0,06 %,
respectively. _

A large loss of nitrate nitrogen is beneficial
to the animals. According to Ar GRIFFITH
(1960) the poisoning limit for animals is 0,22 %,
in DM. However, various values have been
given for the poisoning limit (CrawrorD 1960,
ref. >T. HarT 1963, SAARINEN and JANTTI 1955,
WriGHT and Davipson 1964, Van Burc 1966).
In the material studied here, even the average
nitrate nitrogen content of Italian ryegrass
(0,23 9%, in DM) exceeded the above-mentioned
poisoning limit, but in the corresponding silage,
only 0,06 %, of nitrate nitrogen was found in
DM. The second highest content of nitrate
nitrogen was obtained for cocksfoot (average
0,19 %, DM) which dropped to 0,06 %, in DM
during ensiling. No harmful effects due to the
nitrate nitrogen content was observed during
the feeding experiments.

Losses of minerals

The ash loss was 30,8 4- 17,49, (Table 3).
This is considerably higher than the loss of
organic matter. At the North Savo and Hidme
Experimental Stations, where the grass moisture
content (Table 2) and the total losses (Table 3)
were the highest, the ash losses were also the
largest. A very significant negative correlation
(£ = —0,40***) was obtained between the grass
DM content and the ash losses. Large amounts
of minerals were discharged together with the
strong effluent production. The same can be
observed in the difference in ash losses between
the experiment years 1971 and 1972, On the
other hand the ash losses did not follow the
variation in grass moisture content between
mowings but did in total losses. The highest
ash losses were obtained for spring grass, and
the lowest for the autumn harvest: the grass
moisture contents varied conversely. This con-

tradiction is at least partly explained by the
placing of different harvests into different
layers in the silos (cf. total weight loss).

The ash losses obtained in the present study
were higher than those of the previous yeats
1969—1970 (average 24,9 %, Errara et al.
1972). At that time, variation in raw materials
explained 29,4 %, of the variation in ash losses.
Conditions in the different layers of the silos
explained 6,7 %, and the variation in conditions
between the experimental stations and years
14,0 %. 51,29, of the variation in ash losses
could be explained (Errara et al. 1972).

The loss of calcium (Ca) was 30,3 16,2 %,.
(Table 5). The highest Ca loss was found in
Vantaa (44 %), where the Ca content of grass
was also the highest (Errara and Kossira
1979). The lowest Ca loss was obtained at the
North Pohjanmaa Experimental Station. There
is a positive correlation (r = 0,18%*) between
the Ca loss and the Ca content of grass whereas
the correlation between the Ca loss and the
DM content of grass is negative (r = —0,14%).
No significant differences in Ca losses were
observed between years (Table 5). In the
autumn harvest, the Ca loss was significantly
lower than in the other harvests. The Ca loss
from silages preserved with formic acids was
significantly lower than from silages preserved
with AIV 1 or VIHER solution.

The loss of phosphotus (P) was 32,7 £ 14,7
% (Table 5). The differences between experi-
mental sites were smaller than for Ca losses,
but still significant. Thete was a positive cor-
relation between the P loss and the P content
of grass (r = 0,30%**), and a negative correlation
between the P loss and the grass DM content
(t = —0,26***), The P losses did not vaty
significantly within years but the differences
were very significant within mowings (Table
5). The loss was highest in the spring harvest
and lowest in the autumn harvest.

The loss of magnesium (Mg) was 31,9 4+
14,2 9, (Table 5). The Mg loss was highest at
the Lapland Experimental Station, where the
Mg content of grass was also the highest
(Errara and Kossina 1979). However, the loss
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Table 5. Losses of macrominerals in

ensiling grass fresh.

' No. of the Loss in % of the original content
samples Ca P Mg K Na

Experiment sites

Vantaa ...................... 54 —44.0 —33,0 —30,1 —45.0 —53,0

Hime ....................... 34 —25,4 —35,4 —36,0 —36,7 —18,1

North-Savo .................. 98 —32,2 —36,9 —34,4 —42.5 —33,5

Notth Pohjanmaa ............ 78 —22,0 —26,3 —25,7 —28,3 —17,4

Lapland ..................... 38 —26,9 —32,1 —37,4 —22.8 —36,6
Years

1971 ooieet e 162 —296 —31,2 —30,5 — 353 —273

1972 140 -—31,0 —34,3 —33,6 —37,1 —36,4
Mowings ..............ccoiunn

Tst v 130 —37,4 —37,8 —34,0 —431 —40,4

20d oo 84 —26,0 —30,7 —33,7 —30,3 —31,2

3rd L 88 —23,7 —27,0 —27,1 —31,5 —18,5
Layers in silos

Top layer ............ . ...... 52 —27,1 —28,4 —30,4 —32,7 —37,5

2nd layet o.ooiiinn 48 —25,7 —31,3 —24.4 —30,6 —22.8

3td layetr ... . oo, 44 —33,8 —36,0 —36,8 —38,5 —43.5

4th layer .................... 50 —34,7 —35,2 —36,4 —40,2 —40,4

S5th layer ............ ... 54 —31,9 —33,7 —33,7 —37,6 —29,6

bottom layer ................. 54 —28,7 —32,1 —30,3 —37,3 —17,3
Mean ................ oo, 3021 —30,3 —32,7 —31,9 —36,2 —31,5
SD e +16,2 +14,7 4-14,2 +19,0 +43.4
F-values of the differences

Experiment sites ............. 21,0%%* 8,4%%% 13, 1%%* 15,8*** 2,3

Years ..., 1,9 2,5 1,5 2,8 5,6%

Mowings ...ovevevinnennnnnn. 8,6%** 17,2%%% 14,8%** 6,2%% 6,5%*

Layers in silos ............... 3,2%% 0,6 7,7%%* 2,3* 4,0%*

x P < 0,05, xx P < 0,01, xxx P < 0,001. The statistical analysis was made with a 5-variable analysis of variance (ex-
petimental sites, years, mowings, layers in towers and additives). Additives had a significant effect only on Ca loss.

1) P; n = 296.

and content of magnesium did not usually
follow each other (r = 0,07); for example, the
loss was highest from the spring harvest with
the lowest Mg content. On the other hand,
there is a significant correlation (r = —0,36%**)
between the DM content of grass and Mg loss.

The loss of potassium (K) was 36,2 4 19,0 9,
(Table 5), which was the highest of the mineral
losses. The K loss was highest in Vantaa (45,0 9,)
and lowest at the Lapland Experimental Station.
A similar variation was observed in the K
content of grass (4,28 9%, and 2,14 9%, in DM,
respectively, Exrara and Kossina 1979). The
K loss from the spring harvest (43,1 9,) was
significantly higher than the K loss from the
other harvests. The K content was also higher
in the spring harvest than in the other harvests
(Etrava and KossiLa 1979).

16

The loss of sodium (Na) was 31,5 - 43,4 9
(Table 5). The variation in the Na losses was
very large. The variation between experimental
sites was not, however, significant because of
the large differences even within the experi-
mental sites.

There is a significant positive correlation
between the Na loss and the Na content of
grass (r = 0,39%%*¥) whereas between the Na
loss and the DM content of grass the correlation
was not significant (r = -—0,11). The Na loss
from the spring harvest was more than twice
the Na loss from the autumn harvest. How-
ever this cannot be observed in the different
layers of the silos, because the loss is the
lowest in the bottom layers. This is
an indication of the irregular variation in
Na losses.
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Table 6. Losses ot gains of microminerals in ensiling fresh grass.

No. of the Loss or gain in % of the original amount
samples Fe Mn Zn Cu
Experiment sites
1 - 54 — 2,4 —36,8 —32,8 —12,8
Hime ...t 34 —20,8 —40,1 —63,5 —10,2
North Savo ...ttt 98 +29,0 —27,4 —27,5 —12,5
Notth Pohjanmaa ..............c0vvuvnn.. 78 + 8,4 —26,3 —27,0 —20,4
Lapland ....oovviiiiii i i 38 -+ 31, —30,7 —51,9 —20,0
Years
8 162 +20,8 —30,2 —32,3 —16,4
1072 (e e 140 + 3,5 —31,2 —35,7 —13,5
Mowings
ISt i e e 130 + 9,4 —32,1 —34,3 —12,5
20d L e 84 +29,0 —30,0 —35,8 —22,6
7 A 88 + 2,3 —29,1 —30,9 —11,9
Layers in silos
Top layet ..ovviiiiiii it 52 +18,6 —28,8 —29,3 —20,0
2nd layer ... e 48 +31,5 —27,2 —32,0 — 7,7
3rd layer ..o e e 44 — 0,1 —33,5 —41,5 —20,1
4th layer ..o e 50 + 5,6 —33,8 —39,7 —17,2
Sth layer ...oooiiii i i i a 54 -+ 9,7 —32,2 —31,9 —132
Bottom layer .........coviiiiiiiiininn.. 54 +10,7 —28,6 —30,5 —12,5
Mean ..o i e e e 3021 +12,8 —30,6 —33,8 —15,1
D i e e e e +49,9 +16,2 +22,6 +24,4
F-values of the differences
Experiment sites ..........cooiiiiiiia... 8,7xx* 12,6%+%* 27,2%%x 2,8%
Y EatS vttt it i e e 12,4%%* 2,3 5,8 0,4
MoOWINgs .ovviiiinnnniniie it nnnnns 1,2 8,3%*x* 16,4%%* 3,7%
Layers in silos ..........ooiiiiiiiiiatn, 2,5% 1,8 3,6%* 2,4%

Statistical analysis (see table 5)
1) Zn; n = 283, Cu; n = 300

On average, the amount of iron (Fe) increased
by 12,8 9, (Table 6). The variation is, however,
very large. Between the experimental sites, the
Fe content varied from a loss of 20,8 9, to an
increase of 31,7 %,. Motreover, there was no
consistancy in the variation of the changes in
Fe contents between the mowings of each year
and the feed layers in the towers. The differences
in the Fe content of grass explain the variation
to some extent, because the correlation between
the Fe content and the Fe change was 0,36%**,
On the other hand, no significant correlation
was found between the grass DM content and
the Feloss (r = —0,1). It seems obvious that the
iron was not in an effluent soluble form. The Fe
content of DM increased during ensilage in both
the present study (Errara and KossiLa 1979)
and in the eatlier studies (Kossira et al. 1973).

3 128001032]

The loss of manganese (Mn) was 30,6 4
16,2 9, (Table 6). Significant variation in the
Mn loss was found between the expetimental
sites and mowings, but not between years and
the different layers in the towers. A significant
correlation was found between the Mn loss and
the Mn content of grass (r = 0,26*%**), but
not between the Mn loss and the grass DM
content (r = —0,1).

The loss of zinc (Zn) was 33,8 4- 22,6 9,
(Table 6). The variation in losses was vety
latge. The highest Zn loss was found at the
Hime Experimental Station (63,5 9,), where
the Zn content of grass was also the highest.
The correlation between the Zn content of
grass and the Zn loss was strongly positive
(t = 0,66*%**), The correlation between the DM
content of grass and the Zn loss was —0,15%.
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However, the Zn loss from the autumn harvest
was lower than from the other harvests, although
the Zn content of that harvest was higher
(Errara and Kossita 1979), and the DM
content lower (Table 2) than in the "other
harvests.

The loss of copper (Cu) was 15,1 4 24,4 9,
(Table 6). The Cu loss was highest at the North
Pohjanmaa Experimental although
losses of other minerals at the station were lower,
probably due to the lower effluent production
(Tables 5 and 6). There was no correlation
between the grass DM and the Cu loss (r =
0,05). On the other hand, a positive correlation
was obtained (r = 0,39***) between the Cu
content and Cu loss of grass. The variation in

Station,

Cu loss was fairly irregular, and the significance
of the variation remained low.

Reliability of observations of ensiling losses

The nutrient losses found in the present study
were quite high. However, the results are in
line with the extensive literature review by
ZmMMER (1967). According to the review, the
average grass DM loss from 60 tower silos
was 21,6 + 6,17 9%, and from 24 flat silos
21,0 4- 7,00 %, when the grass DM were 18,6
and 18,4 9%,. In the present study the average
DM loss from the tower silos and from clamps,

which resemble the flat silos, was 21,1 9, 4
6,9 %, when the grass DM content was 18,4 %,.

The reliability of losses found from fodder
packed in sacks was tested by putting two
sacks with samples from the same load of grass
in the same layer, and comparing the contents.
The results indicated that the silage DM content
in the sacks (21,8 9%, and 21,3 9%,) and the total
loss (32,7 9, and 31,1 %) varied somewhat, but
the DM losses were almost the same (21,2 9,
and 21,1 9%,). The losses of minerals and nitrate
nitrogen varied slightly, but not significantly
(Table 7). The pH value of sacked silages
preserved with acids was 4,21 in the centre of
the silos, 4,29 near the wall, and of those pre-
served with formalin acid mixture 4,65 and 4,66,
resp. The variation in quality was thetefore slight.

On the basis of these comparisons between
the sacks, the method can be regarded as being
very reliable for measuring losses from large
quantities of fodder.

The corresponding study in 1969 and 1970,
compared the quality and composition of sacked
samples and the unsacked fodder at different
layers in the towers (ETrara et al. 1972). The
comparison proved that both were good and
equal. The only significant difference was
obtained for ash content (0,9 9% wunits). No
similar comparison was petformed in the pre-
sent study.

Table 7. Changes in the contents of minerals and nitrate nitrogen of silages in sacks in the same layer.

Contents in % or in ppm in DM Loss or gain in %, of the original content

F-values of F-val f

Gre | Tl | e i | Qo | Vo | e dife
ences?) ences?)
Ca et 0,27 0,27 0,07 | —30,8 | —29,7 0,31
P o 0,32 0,32 0,01 —32,9 —32,5 0,04
Mg (i 0,21 0,21 0,07 —32,3 —31,6 0,19
Koo 2,47 2,53 1,04 —37,2 —35,2 0,84
N« et et e e 0,04 0,04 084 | —287 | —342 1,19
Fe vt e 0,06 0,06 0,18 +12,1 +13,5 0,06
MO oot 96,7 97,7 010 | —31,1 | —30,2 0,25
/2 R 34,0 34,0 0,00 —37,2 —37,4 0,00
[ 11,3 111 0,53 | —144 | —158 0,27
NOG-N i i e iienees 0,05 0,05 0,12 —064,3 —69,2 1,01

1) 4-variable variance analysis was used as the statistical treatment of the data. The effect of the experimental sites,

years and harvests were eliminated.

%) An one-way variance analysis was applied without elimination of any factor.
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The calculated losses are found to be larger
than the true losses if the dry matter content
of silages is determined by drying the samples
in an oven, and no corrections are made for the
volatile constituents (McDoxALD and DEWAR
1960, MinsoN and LaNcaster 1963, WiLson
et al. 1964, Voss 1965, BRAEMAKSHATRIYA and
Doxxker 1971). In the present study, the silage
samples were dried at 60°C, and the DM
content were calculated by adding 80 9, of the
quantity of acetic acid, and the total contents
of propionic, butyric, and valeric acids to the
samples. The cortrections were made according
to the quidelines given by JArn and HELLEDAY
(1948) and NorpreLpT (1955). McDoNALD
and Dewar (1960) observed that an average
of 87,9 9, of acetic acid and 89,4 9, of butyric
acid had evaporated. NoRGAARD et al. (1965)
observed that the volume of volatile acids
depends on the pH value of the silage and the
ratio dry mattes: volatile acids.

In the present study, the DM was corrected
neither in respect of volatile lactic acid and
nitrogen nor in respect of alcohol content.
McDon~aLp and DewAR (1960) observed that
an average of ca. 4 %, of the lactic acid content
evaporates; WirsoN et al. (1964) found the
percentage to be as high as 34 9/ in a Unither

oven. Some nitrogen can also be in a volatile
state: usually in silage with a high pH value
(4,5—5,0) (McDonarp and Dewar 1960,
Minson and LancasterR 1963). Alcohol also
evaporates during oven drying. The mean
alcohol content of fresh silage is ca. 0,3 9
(Weissace and Lause 1964), and of DM
1,18 9, (NorGAARD PEDERSEN 1967).

The proportion of lactic acid is the most
important of these volatile constituents not
determined in the present study as the silage
lactic acid content is much higher than the
contents of other acids. On the other hand,
it seems obvious that only a very small pro-
portion of nitrogen had evaporated, as the mean
pH value of silages ensiled with acids was 4,25,
and of fodder preserved with formaldehyde
acid mixture, in which the mean pH value was
4,66, the loss of crude protein was smaller than
the average (18,2 %, of DM). This is obviously
due to the formaldehyde. It can also be expected
that in a careful ensiling of nitrogen-rich grass
with relatively low sugar content, the alcohol
fermentation has been slight. It is obvious,
however, that if all the corrections are taken
into comnsideration the silage DM would have
increased to some extent, and the calculated
DM loss would thus have decreased.
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SELOSTUS

Orgaanisten aineiden, kivenndisten ja nitraattitypen hivikit valmistettaessa
ruohosta tuoresiilorehuja

Evist Errara ja Varru KossiLa

Maatalouden tutkimuskeskus

Valkuaisrikkaan ruohon sisiltimien ravintoaineiden sii-
|6ntitappioita selvitettiin talousmittakaavassa tehdyisti
tuoresiilérehuista. Hivikit laskettiin tietyistd, jutesik-
keihin sullotuista ja eri puolille siiliditd sijoitetuista rehu-
eristi. Koesiilorehut valmistettiin siildntdaineita kiyt-
tden vuosina 1971—72 24 siiloon ja 12 muoviaumaan.
Sikkindytteitd oli 306.

Keskimiidriiset hivikit olivat seuraavat: kokonaispai-
nohivié 31,9 %, kuiva-aineen 21,2 %,, otgaanisen aineen
20,1 9%, raakavalkuaisen 19,5 9%, typettdmien uuteainei-
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den 30,1 %, raakakuidun 8,4 9%. Raakarasva lisiintyi
keskiméirin 29,4 9. Nitraattityppihdvid oli keskimadrin
66,1 %.

Kivenniisaineiden kokonaishivikki oli keskimiirin
30,8 %. Erillisten kivenniisaineiden keskimiiriiset hivi-
kit olivat seuraavat: kalsiumin 30,3 9, fosforin 32,7 %,
magnesiumin 31,9 %, kaliumin 36,2 %, natriumin 31,5 %,
mangaanin 30,6 %, sinkin 33,8 9% ja kuparin 15,1 %.
Rautamiiri kohosi keskimiirin 12,8 9.
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with treatment of preservatives and urea before ensiling.
J. Sci. Agric. Soc. Finl. 51: 229—237.

Varis, E. Palkokasvit typen tuottajina. Pellervo 80, 3:
18—19.

— Mitd A. I. Virtanen sanoi? Pellervo 80, 7: 14—15, 19.

— Sakoluku mittaa rukiin laadun. Pellervo 80, 12: 12—13.

— Biologisen typensidonnan tilakohtaiset mahdollisuu-
det. Biologisen typensidonnan seminaari, Mikkeli
29.—30. 5. 1979. SITRA.

— Rikkakasvitutkimuksen asema kasvintuotantotutki-
muksessa. Kasvinsuojelulehti 12, 2: 35—37.

— Perunan kalkituksesta vihin kotimaisia tutkimuksia.
Koetoim. ja Kiyt. 30. 1. 1979. p. 4.

— Siemenperunan fysiologinen iki ja idittiminen., Kiy-
tinndén Maamies 28, 3: 31—33.

— Rukiin laaturiskit. Rukiin viljelyn varmentaminen.
Teemapdivd Ulvilassa 23. 4. 1979.

— & Exrunp, E. Biologinen typensidonta peltokasvien
viljelyssi. Biologisen typensidonnan seminaari, Mikkeli
29.—30. 5. 1979. SITRA.-

—, Hurrunen, R. & Zrrring, M. Rehuohran laatu
Suomessa vuosina 1967—1974. Helsingin yliopisto,
Kasvinviljelytieteen lait, Julk, 7.

—, PrriLi, O., Hurrunen, R., Turakxka, K. & LaL-
Lukka, U. Kauran laadun wvaihtelusta Suomessa.
Helsingin yliopisto, Kasvinviljelytieteen lait. Julk. 4.



Kasvipatologian laitos

Department of Plant Pathology

Ruoxkovra, A-L. Fungus diseases of pea seeds and stands in
Finland. I1. Acta Agric. Scand. 29: 225—233.

TanuvoNeN, R. Kaalien siemenlevintiiset taimipolte-
sienet ja niiden merkitys. Puutatha 82: 78—79.

-— Ett fungistatiskt fenomen i finsk vixthustorv. Nord.
Jordbr.forskn. 61: 325—326.

— Purjon ja kerdkaalin varastointitaudit ja niiden torjunta.

Koetoim. ja Kiyt. 2. 10. 1979. p. 36.

— Seed-borne fungi on cruciferous cultivated plants in Finland
and their importance in seedling raising. J. Scient. Agric.
Soc. Finl, 51: 327—379.

— Injury to currants during mechanical barvesting and subsequent
fungal infection. ]. Scient. Agric. Soc. Finl. 51: 421—431.

— Taimikasvatuslimpétilan  vaikutus kukkakaalisadon
valmistamiseen. Abstr. The effect of seedling temperature
regime on the development of cauliflower yield. J. Scient.
Agric. Soc. Finl. 51: 480—485.

Kotieldinten jalostustieteen laitos

Department of Animal Breeding

Kariio, M. Sperman miirin ja laadun perinnéllisyydestd
Salpausselin Keinosiemennysyhdistyksen
Kotieldinjalostuksen tiedote 33. 110 p.

Karajamikr, U. Yksiloarvostelun mahdollisuudet suo-
menlampaan lihantuotantokyvyn jalostamisessa. Koti-
eliinjalostuksen tiedote 34. 83 p.

LAHDENRANTA, M. Emien vaikutus oriiden juoksijajilke-
ldisarvosteluun suomenhevosella. Kotieliinjalostuksen
tiedote 35. 145 p.

LEUKKUNEN, A, Pahnuekoko ja porsimisvili emakon he-
delmillisyyden kuvaajina keinosiemennyskatjujen jil-
keldisarvostelussa kenttdaineiston perusteella arvioi-
tuna. Kotieldinjalostuksen tiedote 38. 72 p.

LinprOLM, S. Suomalaisten lehmien lypsettivyys ja
sifhen vaikuttavat tekijit. Kotieldinjalostuksen tiedote
37. 51 p.

Livjepanr, L. E., Koustap, N., SoRENSEN, P. & MAI-
yaLA, K. Scandinavian selection and crossbreeding experiment
with laying bens. I. Background and general outline. Acta
Agric. Scand. 29: 273—286.

Marxyara, K. 1978. Breeding for Improved Reproduction in
Cattle. World Rev. Anim. Prod. 14: 65—72,

— Itseuudistuvasta naudanlihan tuotannosta. Katjatalous
55: 31.

— Kotieldintuotannon  kehittimistyén
Maatal.hall. Aikak. 1: 3—13.

Mroug, B. Pissien yksilokokeen kiyttarvo kasvuomi-
naisuuksien arvostelussa. Kotieldinjalostuksen tiedote
30. 150 p.

Punrina, M-L. Ultraddnimittaukset nuorten sonnien
teuraslaatua arvioitaessa. Kotieldinjalostuksen tiedote
39. 97 p.

sonneilla.
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Kotieldintieteen laitos

Department of Animal Hushandry

Boman, M. & SyrjiAvid, L. Lammastiedustelu 1979.
Lammastalous 3: 21—26.

BonsporrFF, M. von, Nisi, M., SEpPALA, J., HELLMAN,
T. & Kentrimies H. Selostus nautakarjatalouden
jatkokoulutuskurssista. The Management and Breeding
of Cattle. Edinburgh-Aberdeen 7.—20. 5. 78. Koti-
eliinjalostuksen tiedote 31. 79 p.

Nist, M. Dried poultry manure as a feed ingredient for dairy
cows. J. Scient. Agric. Soc. Finl. 51: 79—148.

— Kananlannasta valkuaista lypsylehmillekin. Karja-
talous 55: 35—37.

— Viljan prosessointia mirehtijsille. Kiytinndn Maamies
28, 10: 15—16.

— Possibilities for utilization of different manures as feed
additive. FAO Network on Animal Waste Ultiligation.
Working report of sub-network 3: 75—77. Nation.
Inst. Agric. Engin. G6doll6. Hungary.

PevtoNEN, T., Kossira, V., SyrjAri, L. & ImmONEN, 1.
Feeding value of grass molasses pellets and their influence
on the faecal microbiota of horses. Ann. Agtic. Fenn. 17:
109—114.

Saro, M-L. Rypsin ja rapsin siemenet sekd rypsidljy
kanojen rehuna. Siipikarja 12: 354—357.

— Rypsin siemenet pikkuporsaan rehuna. Sika 9, 5:
6—17.

— Rehuarvosta ja sen mddrittdmisestd. 35 p.

SETALA, J. The Use of Soybean Meal in Feeds for Cattle,
Pigs and Poultry. A review of the recent research mork in
Finland. The American Soybean Association, Ham-
burg. 15 p.

— Kotieldinten valkuaisen hyviksikidyttd. Maatalous 11:
203—204.

— Lehmien ummessaoloajan ja totutuskauden ruokinta.
Nautakatja 3: 14—15.

—, SeppALi, J., Purrr, S. & PouriaNeN, E. Preliminary
studies on the conservation of whole sorghum and corn plant
and sugar corn stover for silage. J. Scient. Agtic. Soc.
Finl. 51: 222—228.

—, SEppiLA, J., PuLLi, S. & Poutramnen, B. Maige for
silage I. Conservation of whole maize plant for silage with
treatment of preservatives and urea before ensiling. J. Scient.
Agric. Soc. Finl. 51: 229--237.

SyrjAri, L. Kalan merkitys valkuaisravinnossamme.
Suomen Kalastuslehti 1: 10—12.

— Rehun koostumuksen merkitys ruokinnassa. Kainuun
Osuusmeijerin tiedote. 2 p.

— Poronhoito. tietokeskus  9:
Porvoo.

Spectrum 359—361.

— Nautakatjan ruokinta. Otavan Suuri Ensyklopedia 6:
4592—4593. Keuruu.

— Yhteisty6lld epeenpiin. Maatalous 1: 1—2.

betydelse for idisslarens niringsfysiologi.

NJF:n heindseminaari. Esitelmidmoniste 7 p.
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— Rehuanalyysit ja -taulukot ruokinnan suunnittelussa.
Pellervo 80, 2: 14—15.

— Ruokinta ja maidon valkuaispitoisuus. Pellervo 80,
4: 18—19.

— Mitd lehmisi sy6? Karjataloustulot kiinni rehunkdy-
tostd. Maas. Tulev. 1. 3. 1979,

— Rehujen laadun tunteminen tirked.
6. 3. 1979.

— Kotieldimet tarvitsevat suolaa. Pellervo 80, 6: 28—29.

— Lehmien ruokinta vaikea tehtivd. Savon Sanomat
1. 3. 1979.

— Lypsylehmien taloudellinen ruokinta. Yliruokinta ja
taloudellisuus. Suomen Maataloustieteellisen Seuran
kokous. Esitelmimoniste 3 p.

Maas. Tulev.

— Eliinaines ja ruokinnan taloudellisuus maidontuotan-
nossa. Nautakarja 2: 9—11.

-—— Rasvat ja sokeri sikojen ruokinnassa. Pellervo 80,
8: 38—39.

— Maidontuotannon mahdollisuudet kotimaisin rehuin.
Karjatalous 55, 5: 10—11.

— Puristeneste — siilérehun valmistuksen ongelma-
Karjatalous 55, 5: 35—36.

— Ravinnontarpeen mukainen lypsylehmidn ruokinta
taloudellisinta. Varkauden Seudun Osuusmeijerin tie-
dotuslehti 1: 8. '

— Lehmien ruokinta vaikea tehtivd. Savon Sanomat
1. 3. 1979.

— Maidontuotosta on varaa lisitd. Ilkka 5. 4. 1979.

— Lisdrehun tarve laitumella. Kiytinnén Maamies 28,
5: 40—41.

- Lihanaudan ruokinnassa vaihtoehtoja. Lihantuottaja
5: 10—11.

— Nurmirehujen siilonnin tappiot.
22—23.

— Apilasta siilérehua. Biologisen typensidonnan semi-
naatri. Esitelmidmoniste. 2 p. '

— Kotoisen rehun laatu. Pellervo 80, 12: 14—15.

— Utfodringen och mjolkens proteinhalt. Lantmin och
Andelsfolk 5: 203—204.

— Djurmaterial och utfodringsekonomi vid mjdlkpro-
duktionen. Lantmin och Andelsfolk 8: 295—296.

— Kotieldintalouden merkitys tunnustetaan. Pellervo 80,
14: 6—7, 9.

— Ylituokinta ei ole edullista. Kéytdnnén Maamies 28,
9: 35—36.

— Rukiinviljelyn varmentaminen. Suomen Maatalous-
tieteellisen Seuran Teemapdivi. Esitelmimoniste. 3 p.

Pellervo 80, 10:

— Maatalouden hintatukea ei tunneta riittdvisti. Helsin-
gin Sanomat 1. 7. 1979.

— Tuottava maatalous antaa kylille elinvoimaa. Savon
Sanomat 30. 7. 1979.

— Kotieldinkin on stressattu. Lapin Kansa 12. 8. 1979.

— Grassland products as feed for sheep. Symposium on
Intensive Sheep Production. 8 p.

— Lammastalous nousuun. Pellervo 80, 16: 8—10.
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— Mirehtijéiden sokerintarve. Pellervo 80, 18: 14—15,
17. )

~— Ohraa ja kauraa kiytettivi enemmin myds ihmis-
ravinnoksi. Helsingin Sanomat 11. 11. 1979.

— Tuotanto otettava huomioon. Lehmien ylituokinta on
tiysin kannattamatonta. Kalajokilaakso 12. 9. 1979,

— Tutkimusta kiytinnén maatalouden hyviksi. Suomen
Maataloustieteellinen Seura 70-vuotias. Maas. Tulev.
29. 11. 1979.

— Maidontuotantoa kannustettava myos Eteld- ja Keski-
Suomessa. Hyvinkddn Sanomat 7. 11. 1979,

— Maidontuotannossa kannusteita Eteli- ja
Suomeen. Suomenmaa 6. 11. 1979.

— Turkistalous — kehitysalueiden tydnantaja ja valuutan
maahantuoja. Pellervo 80, 19—20: 44—45.

— & BriAnNing, E. Notkreaturens mojligheter i ut-
nyttjande av foderresurserna. Nord. Jordbr.forskn.
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— & NIEMINEN, M. Rapsirouhe, urea ja lipedolki liha-
naudan rehuna. Koetoim. ja Kiyt. 22, 5. 1979. p. 18.

— & PoutiamneN, E. Untreated and formaldebyde ireated
protein concentrate mixture in the feeds of bulls. J. Scient.
Agric. Soc. Fial. 51: 59—67.

—, SALONEN, J. & VALTONEN, M.
intake and nitrogen ntilization in reindeer. Second Inter-
national Reindeetr/Caribou Symposium. Mimeogt.
14 p.

— & SETALA, ]. Contribution of different carbohydrates to
the energy supply. Kiel group ruminant Seminar.
Mimeogr. 22 p.

Tuort, M. A polyol mixture and nolasses-treated beet pulp
in the silage based diet of dairy cows. III The effect on
the utilization of minerals. J. Scient. Agric. Soc. Finl.
51: 528—535.

VIRTANEN, E. & Savo, M.-L. Jos sade kastelee heinit.
Pellervo 80, 10: 20—21.
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Lihateknologian laitos

Institute of Meat Technology

AvLaNEN, J. Keittomakkaran varastointi ja mikrobiolo-
ginen _tila. Jdihdytysmenetelmien vaikutus keitto-
makkaraan. Helsingin Yliopiston Lihateknologian
lait. Julk. 237. :

Harvrixas, J. 1978. Makkaramassan valmistusvilineet.
Lihan ja lihavalmisteiden markkinointi Eteli-Karjalan
talousalueella. Helsingin Yliopiston Lihateknologian
lait. Julk. 217.

JaLava, J. Homeet ja hiivat lihassa ja lihavalmisteissa.
Tutkimuksia shokkijddhdytyksen vaikutuksesta erii-
den einesvalmisteiden siilyvyyteen. Helsingin Yli-
opiston Lihateknologian lait. Julk. 215.

Kesk, T. Teuraseldinten kuljetus. Sidekudosvalkuaisen
midritys. Helsingin Yliopiston Lihateknologian lait.
Julk. 221.



Koronen-Harrikas, K. 1978. Tekosuolista. Tekosuolten
kiytdsti Suomessa. Helsingin Yliopiston Lihatekno-
logian lait. Julk. 214.

LEmNo, P. Tervalihan toteamisesta. pH-arvot naudan-
ruhon eri osissa. Helsingin Yliopiston Lihatekno-
logian lait. Julk. 238.

LIHATEOLLINEN TUTKIMUSTOIMIKUNTA. Makkaran kemi-~
allinen koostumus ja laatuun vaikuttavat tekijit.
Tilastoraportti vuoden 1978 tutkimustuloksista.

LinproTH, L-O. Lihan kylmisdilytys ja -kuljetus. Hel-
singin Yliopiston Lihateknologian lait. Julk. 222.

Marikkara, M. pH-arvon vaikutus kestomakkaran
teknologisiin ominaisuuksiin. Helsingin Yliopiston
Lihateknologian lait. Julk. 239.

MEeTTANEN, R. PSE-liha siassa. Lihasian leikkauksen
optimointi lineaarisen ohjelmoinnin avulla. Helsingin
Yliopiston Lihateknologian lait. Julk. 216.

Pankka, M. Keittomakkaran mikrobiologiasta. Sellu-
loosasuolen ja PVDC-pinnoitetun kuitusuolen tekno-
logisten ominaisuuksien vertailu keittomakkaran val-
mistuksessa. Helsingin Yliopiston Lihateknologian
lait. Julk. 218.

Periji, E., RAEVUORI, M., PuoLanng, E. & Hir, P.
The effect of potassium sorbate and sodinm nitrite on the
organoleptic properties, stability and growth of Bacillus
cerens and Clostridinm perfringens in cooked sausage. 25th
Eur. Meet. of Meat Res. Workers, Budapest. 12.9.

— & Ruonora, M. Maitotuotteissa kiytettyjen maito-
happobakteetien aktiivisuudesta ja kiyttomahdolli-
suuksista kestomakkarastarterkulttuureina. Helsingin
Yliopiston Lihateknologian lait. Julk. 235.

— & Ruonora, M. Hapanleipitaikinasta eristettyjen
maitohappobakteerien kiyttomahdollisuuksista star-
terkulttuureina kestomakkarassa. Helsingin Yliopiston
Lihateknologian lait. Julk. 240.

PuoranNg, E. & RuusuneN, M. On the water binding
capacity of the ingredients of cooked sausage. 25th Eur.
Meet. of Meat Res. Workers 1979, Budapest. 6. 16.

Saaristo, E. Maitoproteiinien toiminnalliset ominaisuu-
det lihavalmisteissa. Helsingin Yliopiston Lihatekno-
logian lait. Julk. 220.

TamMmeLiN, T. Keiton vaikutus keittomakkaramassaan.
Keittomakkaramassan stabiliteetin pikamidritysmene-
telmi. Helsingin Yliopiston Lihateknologian lait.
Julk. 236.

Maanviljelyskemian laitos

Department of Agricultural Chemistry

HARrTIKAINEN, H. Phosphorus and its reactions in terrestrial
soils and lake sediments. J. Scient. Agric. Soc. Finl.
51: 537—624. ’

Kivisaari, S. Effect of moisture and freezing on some physical
properties of clay soils from plough layer. J. Scient. Agric.
Soc. Finl. 51: 239-—326.

Maanviljelystalouden laitos

Department of Agricultural Economics

RyynANEN, V. Kokonaisen maatilan atvon midrittami-
nen. Isintiakatemia 79. Sukupolvenvaihdos maatila-
taloudessa. 34—38.

Turkkr, A. Tarpeellisten aineiden korvautuminen mai-
dontuotannossa. Karjatalous 55, 1: 28—29.

— Paljonko lehmi sy6é? Karjatalous 55, 59—62.

— Siilérehun taloudelliset tuotantomenetelmit. Karja-
talous 55, 6—7: 10—12.

— Minki ikiiseni hichon pitiisi poikia? Karjatalous 55,
12: 4—5.

— Siilorehukin maksetaan maitotilisti. Pellertvo 80, 16:
14—16.

-—, Pokki, J. & RyynANEN, V. Nurmisiildrehun kor-
juun, kisittelyn ja ruokinnan talous. Summary: The
economy of making, handling and feeding of grass silage.
Helsingin yliopiston maanviljelystalouden lait. Julk.
2: 1—75. Tydtehoseuran Julk. 215: 1—75.

WESTERMARCK, N. Havaintoja tuotantorengastoiminnasta
lypsykarjatalouden monitoimintamuotona Suomessa.
Valion neuvontalaitos. 35 p. Helsinki.

— Aspekter pid generationsvixlingen. Hogre svenska
lantbruksldroverket, matrikel 1978—1981: 24-—27.
Abo.

— Maareformit ja tmaaseudun kehittiminen esilli Roo-
massa. Kehitysyhteistyo 3: 2—5.

— Sveitsin ja Itdvallan maidon markkinoimismaksujir-
jestelmit. Erip. Maas. Tulev. 1979, 112. 2 p.

— Tilakohtainen maitomaksu kokeiltavana Itivallassa.
Erip. Maas. Tulev. 1979, 113. 2 p.

-~ Emeritus’ betraktelser kring foretagsamhet och
gardsbrukets utveckling. Agro-Forst 60, 1919—1979:
9—11.

YLArANTA, M. & RyyNiAneN, V. Kasvihuonetomaatin
viljelyn tyémenekki. Maataloustiet. Aikak. 31, 3:
149—158.

YriAraLo, M. Maan taloudellinen merkitys maatalous-
tuotannossa. Maatalhall. Aikak. 9, 1: 22—26.

— Konehankintojen taloudellisuus — vaikeasti ounas-
teltava asia. Kiytinndn Maamies 4: 13—15,

— Akermarkens virde i jordbruksproduktion. Féredrag
og forskningsrapporter under NJF:s 16. kongress. 61,
3: 511—512.

Maatalous- ja metsdeldintieteen laitos

Department of Agricultural and Forest Zoology

KarprineN, E., Krivorutsky, D. A., KoroNeEN, M.,
Kozrovskaja, L. S., Laskova, L. M. & VIITASAARI,
M. List of subfossil oribatid mites (Acarina, Oribatei)
of northern Europe and Greenland. Ann. Ent. Fenn. 45:
103—108.

39



NuorteEva, M. Punapuiden suojeluongelmia Kalifor-
niassa. Silva Fenn. 13: 51—54,

SELANDER, J. Olfactory behaviour of the large pine weevil,
Elylobins  abietis L. (Coleoptera, Curculionidae) with
Dpertinent aspects concerning its infegrated comtrol. Diss.
Univ. Helsinki. Dept. Agtic. & Forest Zool. Rep.
1. 116 p.

— & Kavo, P. Minnyn taimen pihkan monoterpeenien
vaikutuksista tuhonkestivyyteen tukkimiehentiits,
Hylobius abietis L. (Coleoptera, Curculionidae) vastaan.
Silva Fenn. 13: 115—130.

Varis, A-L. Finnish entomological literature published in
1977. Ann. Ent. Fenn. 45, 3a: 1—35.

— Milloin juurikaskirpistd kannattaa torjua. Kiytinndn
Maamies 28, 5: 14—15.

Maatalouspolitiikan laitos

Department of Agricultural Policy

Inamuorira, R. Minga plus och minus paverkar lant:
brukarnas levnadstandard. Nordisk Lantbruk 1: 9—12,

— Limpé6 ja lannoitus- kasvituotantomme avaintekijat?
Kiytinnén Maamies 28, 4: 16—17.

-— Maatalouden hinta- ja tulopolitiikka. 156 p. Kirja-
yhtymi. Helsinki.

SArkisiLTa, M. Epidvarmuus lyd leimansa yrityssuunnit-
teluun. Talouselimi 37: 24—23. Erip. 2 p.

Maatalousteknologian laitos

Department of Agricultural Engineering

Kara, O. Sadetuskalusto. Sadetusopas. Tieto tuottamaan
6: 52—61.

— & RAsANEN, L. Maanmuokkauksen minimointi ja
kylv6- ja lannoitusvantaiden soveltuvuus kyntimit-
témiddn maahan kylvédn. Vakolan tutkimusselostus
20. 53 p.

PEHKONEN, A. Maatalous energian tuottajana ja kulutta-
jana. Koneviesti 3: 2—3, 25,

— Med hjilp av fotosyntesen fir vi solenergin till vara.
Landsb. Folk 12: 10.

— Halpoja lannoitteenkisittelymenetelmii
Kiytinnén Maamies 28, 7: 44—47.

— & LinpuoLM, A. Piistekulman vaikutuksesta pelto-
viljelytéiden ty6nmenekkiin. Helsingin Yliopiston
maatalousteknologian laitoksen tutk.tied. 30: 1—53.

Purir, S., Kara, O., TiGersTEDT, P. M. A. & BrUNING-
HAUS, G. Management techniques of maize crop in the

Agz.

kehitetdin.

marginal growing area in Finland. Sci. Soc.

Finl. 51: 210—221.
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—, TigersTtEDT, P. M. A., Kara, O. & BroNING-
HAUS, G. Adaptation of silage maize varieties under extreme
northern growing conditions in Finland. Sci. Agr. Soc.
Finl. 51: 197—209.

Maitotalouslaitos

Department of Dairy Science

MERILAINEN, V., MAYRA, A., KoruoNEN, H., ANTILA,
M. & Uusi-Rauvva, A. Cells in bovine colostrum and
properties of lymphocyte population. Meijeritiet. Aikak.
37: 45—58.

Puutarhatieteen laitos

Department of Horticulture

HArpn, K. Retikka, nauris ja kyssikaali — vihilld ener-
gialla nopeasti kauppakelpoinen vihannestuote varhais-
kesin markkinoille. Puutarha-Uutiset 31: 438—439.

— Mindre kinda gronsaksvixter for hemtridgirdar.
Notd. Jordbr.forskn. 61: 286—287.

—, MurmANN, T. & SepPALA, ]. Effects of chemical
constituents of tomato on ifs keeping quality. Acta Hott.
93: 387—393.

Yvriraro, M. Kasvivalinta olosuhteiden mukaan —
yleisissd tiloissa viihtyvit viherkasvit. Kauppapuu-
tathaliiton 30. talviluentopdivit. Mimeogr. 5 p.

— Viherkasvien valon tatve ja sen tyydyttiminen. Tieto-
paketti Puutarha-Uutiset 31: 239—240,

— Punatalvion viljely. Puutarha-Uutiset 31: 1098—1099,

— Syksyn virildiskit — vaahterat viherrakentamisen

Puutarha 82: 562—566.

— Puuvartisten kasvien talvenkestivyys. Puutarha 82:
624—625, 629.

— Puiden elinvoimaisuuden parantaminen rakennetussa
ympiristossd. Viherrakentamisen pdivit. Mimeogt.
p. 38—42.

— Alppiruusun pistokkaiden juurtumiseen vaikuttavia
tekijoitd. Maatal.tiet. Aikak. 51: 163—171.

— Perennat. Puutarhatieteen laitos. Mimeogr. 21 p.

kasveina.

Ympiristonsuojelun laitos

Department of Ewnvironmental Conservation

Laaxsovirta, K. & LopenNtus, M. Mercury content of
Sungi in Helsinki. Ann. Bot. Fennici 16: 208—212,



MUUT TUTKIMUSLAITOKSET

Other institutions

Biokemiallinen tutkimuslaitos, Helsinki

Biochemical Institute, Helsinki

AnvENAINEN, R., HErkoneN, M., KreuLa, M., LiNko,
P. & Linko, M. Lysotsyymin eristiminen kanan-
munanvalkuaisesta. Katjantuote 62, 9: 18—21.

— , HerxoneN, M., Linko, M. & LiNko, P. Separation of
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