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ANNALES AGRICULTURAE FENNIAE, VOL. 28: 1—43 (1989)

Seria AGRICULTURA N. 91—95 — Sarja PELTOVILJELY n:0 91—95

INFORMATION TO THE READER

A survey on climatic risks to the yield and qual-
ity of field crops was carried out in Finland
covering the period from 1969 to 1986. The
first introductory reports (I and II) of the sur-
vey were published in Annales Agriculturae
Fenniae (Vol. 26, 1 (1987). The aim of the in-
troductory reports was to give background in-
formation about the geographical, meteorolog-
ical and technological conditions of field crops
production in Finland (MUKULA and RANTANEN
1987) and to outline a proposal for an improved
zonal and sub-zonal division of agricultural land
(RANTANEN and SOLANTIE 1987). Materials and
methods used in the study were also briefly
described. The actual results by cereal crops are
given in this volume. The zonal division of the

country’s agricultural land, which we used in
our study, is given on the back side of this
sheet. '

Cultivation zones and sub-zones in Finland

I: The bread grain cultivation zone

L 1 The southern archipelago

I 2 The southern coast

I 3 Southern and western Finland
I. 4 The southern lake district

1I. The feed grain cultivation zone

II: 1 The northern lake district

II: 1a = The Multia highlands

1L T T

II: 2 Ostrobothnia

III. The grasses cultivation zone

II: 1 = Suomenselki

II: 2 = Kainuu

III: 3 = Peatland region

IV. The northern border zone of cultivation
IV: 1 = Southern Lapland

1IV: 2 = Northern Lapland
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ANNALES AGRICULTURAE FENNIAE, VOL. 28: 3—11 (1989)

Seria AGRICULTURA N. 91 — Sarja PELTOVILJELY n:o 91

CLIMATIC RISKS TO THE YIELD AND QUALITY OF FIELD CROPS IN FINLAND

III. WINTER RYE 1969—1986

JAAKKO MUKULA and OLLI RANTANEN

MUKUL4, J. & RANTANEN, O. 1989. Climatic risks to the yield and quality of field crops
in Finland. IlI. Winter rye 1969—1986. Ann. Agric. Fenn. 28: 3—11. (Agric. Res.
Centre, Inst. Crop and Soil, 31600 Jokioinen, Finland.)

Winter rye is cultivated in Finland between the latitudes 60°—65° N. The area planted
for rye at the beginning of this study period in 1969 was 74 200 hectares; by 1986
it had been reduced to 26 600 ha, corresponding to only 1.1 % of the total arable
field area of the country. One of the factors reducing the sowing of rye was excess
rainfall in the autumn. Winter damage, flooding of fields and heavy rains further
reduced the harvested area by 7 % (0—37 %) annually.

The average yvield of rye per hectare, when calculated on the basis of the linear
trend, increased during the study period (1969—1986) from 2 010 kg to 2 280 kg,
which corresponded to an annual increase of 16 kg/ha or only 0.7 %. The propor-
tion of commercially acceptable yield was 90 %. The highest regional yields per hec-
tare and the best quality of the harvest were obtained on the southwestern coast.

The variation coefficient of the average yield per hectare was 15 %; the correspond-
ing figure for the commercially acceptable yield was 19 %. Regionally the lowest
annual variation occurred on the southwestern coast and in the central lake district.
Significant annual differences were also found in the yield and quality of the cul-
tivars.

Index words: Finland, agriculture, climate, harvest, winter rye.

INTRODUCTION

Winter rye has traditionally been the most im-
portant bread grain in Finland. However, since
the Second World War, wheat has gradually dis-
placed rye, and the cultivation of rye has
dropped to a fraction of its former level (VALLE
1959). The use of rye as bread grain has also
decreased by half and is now only about 100
million kilograms, or 20 kg/capita per year.
Finnish winter rye thrives in the southern
and central regions of the country, between the
latitudes 60°—65° N, from zone I to zones
II:1—III:2 (Fig 1, cf. RANTANEN and SOLANTIE

1987). It does well in most types of soil and re-
quires little in terms of habitat and fertilization.
At the beginning of our study period in 1969,
the area planted for rye was 74 200 hectares;
by 1986 it had declined to 26 600 ha (Fig. 2).
This is only 1.1 % of the total arable field area
of the country. Several climatic effects, not only
winter damage but also floading of fields and
heavy rains, further reduced the annually har-
vested area by 8 % (0—37 %) during the
period of this study (Table 1).

As the cultivated area has decreased, the fo-
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Fig. 1. Distribution of rye cultivation in Finland 1975 (Atlas of Finland 1982).

cus of the rye region has shifted towards the
southwest, especially since the 1960s. The fol-
lowing factors contributed to the regional
changes and the decline in the rye cultivation:
a) higher quality requirements by bakeries and
mills concerning the water-binding capacity of

4

rye grain starch (= ’falling number’); b) rainy
autumns preventing sowing; c¢) increased fer-
tilization, which improved the competitiveness
of spring-sown cereals as compared with rye;
d) inadequate suitability of Finnish long-straw
rye for combine harvesters.
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Fig. 2. The annually planted area and harvested yield of

rye in Finland from 1950 to 1986.

Table 1. The area of total crop failure in rye from 1969
to 1986.

Year Area of total crop failure
1000 ha %
-69 0.0 0.0
1970 0.0 0.0
-71 3.4 5.5
-72 4.1 6.5
-73 3.3 6.3
-74 12.1 14.2
-75 1.9 0.4
-76 1.2 1.8
-77 11.5 19.7.
-78 0.0 0.0
-79 0.0 0.0
1980 6.8 11.1
-81 23.7 36.7
-82 0.5 3.0
-83 2.4 4.9
-84 4.6 9.4
-85 0.0 0.0
-86 0.0 0.0
Aver. 4.2 6.6

The rye cultivated in Finland is biennial or
overwintering. The major cultivars are domes-
tic breeds from the eastern types of rye with
long straw and small grains (cf. KOBYLANSKY

1988). The western, short-straw varieties are
not able to withstand the long Finnish winter,
and their grain quality tends to decline during
the rainy harvesting season (MUKULA et al.
1977).

The average grain weight of Finnish rye
varies between 24 and 32 grams per 1 000
grains, and its normal volumetric weight is
about 70 kg/ha. Rye is commercially accepted
as bread grain if its volumetric weight exceeds
54 kg/ha, Lighter rye is only accpeted as fod-
der. The price of rye for bread is also graded
according to its starch quality, which is mea-
sured by the ’falling number’, from 60 upwards.

The prerequisite for successful rye cultivation
in Finland is the correct sowing time (Fig. 3).
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Fig. 3. The influence of sowing date to the yield and winter
injuries in rye (Mukuta et al. 1976).



For seeds to germinate and develop into suffi-
ciently strong tillering plants in the autumn, the
effective temperature sum (ETS) between the
sowing time and the end of the growing sea-
son should be about 265 degree-days (base
5 °C). On average, this is achieved in southern
Finland if rye is sown on August 25; the opti-
mum sowing time in the south, however, varies
from August 17 to September 2, depending on
the weather conditions. Farther north, the op-
timum sowing time is 5 to 10 days earlier (RAN-
TANEN 1979, SALO 1980, SIMOJOKI 1980). Only
certain types of long-strawed land-race rye and
an old cultivar, Ensi, can be sown earlier, in spe-
cial cases already in the end of June, when it
is called 'midsummer rye’. — In neighbouring
Sweden, the recommended sowing time is
about two weeks later than in Finland (LARSSON
1961, BENGTSSON 1971, 1983).

With early sowing, certain parasitic insects
and fungi may cause severe damage to rye
stands. By using pesticides, these risks can be
reduced to such an extent that sowing can be
safely done one week earlier than normal
(BENGTSSON 1971, 1983, RANTANEN 1979).

To be able to overwinter, rye plants need to
be ’hardened’. This means that growth must
stop, i.e. the dormant stage be reached, before
winter sets in. Otherwise, the plants continue
to grow and respire, using up energy reserves
which they need for the winter (RANTANEN
1978, PuLLl 1981).

The duration of the permanent snow cover
varies from 120 to 170 days in the rye-grow-
ing regions of the country. If the soil has not

frozen before the onset of winter, the parasitic
fungi, growing under the snow, may destroy
the rye stand. The size of the risk depends also
on the length of the snowy period and the
thickness of the snow cover. To some extent
the fungi may be controlled by fungicides, as
was mentioned above.

Water and ice can also destroy rye plants dur-
ing the winter. The risk is severe in the spring,
after the snowmelts; ice will break up plant
roots if the soil repeatedly melts during the day
and refreezes during the night.

In the following summer, rye is fairly resis-
tant to night frost. Occasional frost damage may
occur when the ear is emerging or flowering.
Similarly, early lodging may sometimes prevent
the fertilization of flowers. A chemical growth
regulator, chloromequat, is normally recom-
mended to strengthen the straw against lodg-
ing.

To ripen, Finnish winter rye requires some
800—900 degree-days during the summer, i.e.
about the same amount as the earliest spring-
sown barley varieties (RANTANEN 1987). As a
whole, the time needed by winter rye from
planting to ripen is 340—345 days.

At harvest time autumnrains constitute the
most important risk to rye. In addition to caus-
ing lodging of straw, rain prevents grains from
drying; this is followed by an increased enzyme
activity of the alpha amylase. As a result, starch
in the grains begins to be hydrolyzed and looses
its water binding capacity, which is normally
expressed by a decreased ’falling number’. Later
on, the grains begin to germinate in the ears.

MATERIAL AND METHODS

Our study period covered the time from 1969
to 1986. The material and methods used in the
survey were briefly discussed in our introduc-
tory papers on the production of Finnish field
crops (MUKULA and RANTANEN 1987, RANTANEN
and SOLANTIE 1987). For statistical analyses we
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calculated the yearly developing linear trend of
the annually fluctuating yields. The magnitude
of annual variations was measured by using the
variation coefficient, which is equal to the per-
centage of the standard deviation of the aver-
age yield.



The yield records for this purpose were Ob-
tained from the Official Statistics of Finland
(1969—1986). Complementary records on the
quantitative crop losses were obtained from the
Finnish Board of Agriculture (SEPPA 1986).
These latter records were based on a special law
which provide the farmers with compensation
for crop losses caused by exceptional climatic
conditions during the growing or harvesting
season. The law was enacted in 1975 and com-
plemented in 1981 to cover winter damage
also.

The ’yields per hectare’ (kg/ha), which we
used in our analyses, were based on the har-
vested area instead of the planted area. The
difference represented the area of total crop
failure caused either by winter damage and/or
flooding at the time of ripening or harvesting.

In studies of plant varieties ('cultivars’) we
used yield records from field experiments pub-
lished earlier by RANTANEN (1987). The
meteorological records were obtained from the
Annual Reports of the Finnish Meteorological
Institute (1969—1986).

CLIMATIC IMPACTS IN 1969—1986

Annual variation in yield

At the beginning of our study period in 1969,
the average per hectare yield of the harvested
rye was 2 010 kg/ha, when calculated on the
basis of the linear trend; by 1986 it had risen
to 2 280 kg/ha (Fig. 4). The annual increase in
the average yield was only 16 kg/ha, or 0.7 %,
and the variation coefficient of the yield was
15 %. The corresponding coefficient for the
commercially acceptable yield was 19 %.

The area of total crop failure, i.e. the differ-
ences between the planted area and the har-
vested area, varied from O to 23 700 ha
(0—37 %) yearly. The average annual loss from
total crop failure was 7 %. The worst crop
failures occurred in 1974 (12 100 ha), 1977
(15 000 ha) and 1981 (23 700 ha). They were
caused by unfavourable winter conditions or
continuous rain and/or flooding at the time of
harvesting.

Additional winter damage accounted for
about 50 % of the annual variation in the har-
vested yield per hectare. Significant variations
were also caused by autumn rains, especially
quality losses in the years 1970, 1974,
1977—1982 and 1985 (Fig. 5). Delayed harvest-
ing also decreased the grain quality (Table 2,
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Fig. 4. Annual variation and linear trend of per hectare yield
of rye from 1969 to 1986. The annual increase of the trend
is about 16 kg/ha or 0,7, the variation coefficient for the
total yield is 15 % and the respective coefficient for the
commercially acceptable yield is 19 %.
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Fig. 5. Annual fluctuation of 'falling number’ in the grains
of rye (HUTTUNEN 1987).



p. 9). A similar phenomenon has also occurred
in Sweden (BENGTSSON 1975).

Regional differences in yield

The major climatic factors causing the regional
differences in yield and quality were about the
same as mentioned in previously, i.e. un-
favourable winter conditions, rains and/or
flooding at the time of ripening or harvesting,
an insufficient temperature sum and occasional
night frost at the time of flowering.

Winter damage was most common in the
north and in the east, i.e. in the areas with abun-
dant snow and a long winter. However in 1981,
the worst year, winter damage occurred
throughout most of the country.

The regional losses caused by rain and/or
flooding were most widespread in the flatland
areas between the rivers in the western prov-
ince of Ostrobothnia, and were also quite se-
vere in the southeastern areas. An insufficient
temperature sum caused sharp quality losses,
most often in the north. Night frost occurred
in certain areas of the southwest at the time of
flowering in 1969 and 1976.

The regional yields per hectare, when calcu-
lated on the basis of the linear trend at the end
of our study period in 1986, are shown in Fig.
6. As expected, the yields per hectare were
highest, 3 000 kg/ha, on the southwestern coast
(zones I:1—I:2). Toward the northeast the yield
level decreased to 1 500 kg/ha. The level was
lower in central Finland than in the neighbour-
ing regions to the west and east.

The good quality, commercially acceptable
grain averaged 90 % of all grain. The best
quality was obtained in the southwestern re-
gion, the worst in the northern marginal areas
(Fig. 7).

The lowest regional variation coefficient,
18 %, was found in the lake district of central
Finland and in a narrow strip along the south-
western coast. Elsewhere in southern and cen-
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Fig. 6. Regional differences in the trend yield of rye (kg/ha)
in 1986.

Fig. 7. Regional differences in the percentage of commer-
cially acceptable, 'good quality’ grains of rye in 1969—1986.



Fig. 8. Regional differences in the coefficient of the annu-
al yield variation (%) of rye in 1969—1986.

tral Finland, the variation coefficient ranged
from 19 to 20 %, rising to 30—40 % in the
north (Fig. 8).

Varietal differences in yield

The main aim of Finnish rye breeding has been
to shorten the straw and maintain the winter
hardiness of the original eastern land-race rye.
Since the 1960s, improving the quality of grain
starch has been added to these objectives.

Results of recent field experiments compar-
ing new cultivars in various parts of the coun-
try from 1979 to 1985 are given in Table 2. As
expected, the best grain quality — when mea-
sured by the falling number — was found in
the cultivars with small grains (Sampo and Pon-
si) and the best winter hardiness in the culti-
vars with long straw (Sampo, Jussi and Anna).
These types of cultivars, however, were more
susceptible to lodging of straw.

Still better winter hardiness express the old
Finnish cultivar Ensi, not included in Table 2.
It has significantly longer and weaker straw
than the present cultivars. The differences in
the yielding potential of the cultivars were of
lesser importance, 0—13 %.

A Polish variety, Zlote, resembled more
closely the western type of rye with larger
grains and shorter straw. It showed significantly
lower grain quality and weaker winter hardi-
ness than the Finnish cultivars. Its straw, how-
ever, proved to be much stronger.

Table 2. Some typical characteristics of Finnish winter rye as compared with a Polish variety Zlote. Results from field

experiments in 1979—1986 (RANTANEN 1987).

Name of Length Lodging Winter injuries, % Grain size Falling number
cultivar of straw of straw - R . g/1000 :
cm % inthe inthe in the grains at the at the time
south west east time of of delayed
ripening harvesting
Finnish cultivars:
Sampo 143 66 12 6 18 26.4 148 73
Jussi 132 47 14 8 16 24.9 123 76
Kelpo 134 51 21 13 16 26.9 116 76
Ponsi 126 51 21 10 38 27.5 150 88
Voima 137 59 13 18 22 27.9 126 69
Kartano 130 38 21 18 26 283 119 75
Anna 132 44 16 9 25 31.5 110 71
Polish cultivar: :
Zlote 31 45 37.1 100 75

114 26 30



CONCLUSIONS AND RECOMMENDATIONS

Taking into account the various aspects of the
Finnish field crop production — domestic
need, climatic risks, soil requirements, etc. —
rye cultivation should be continued, and every
effort should be made to increase rye produc-
tion in this country.

The country’s rye cultivation is currently
over-concentrated in the south, where clay soils
dominate (zone$'1{11—I:3). When wet, the clay
is too soft for sowing and harvesting. Neverthe-
less, we recommend that the cultivation of rye
be continued in this area. The clay soils are sus-
ceptible to the early summer drought which is
a common phenomenon here, and winter rye
is better able than spring-sown crops to make
use of the moisture remaining in the soil after
the snowmelts. Rye cultivation also reduces the
problems caused by compaction of the soil, be-
cause the plants are sown in the autumn instead
of in the spring.

To mitigate sowing problems on wet and soft
soil in rainy autumns, rye should, if possible,
be sown after grass instead of after a cereal crop
or a fallow period. Direct drilling may also. be
worth experimenting with (cf. PULLI 1987).

Cultivation of rye could be increased in the

northwestern corner of zone I:3 (Western Fin-
land’) and in southern areas of zone 1I:2 ("Os-
trobothnia’), where the yields per hectare are
relatively high. However, the quality require-
ments for the yield should be eased in this area
(cf. Figs. 7 and 8).

Similarly, in the southeastern lake districts
(zone I:3) the cultivation of rye is well justified,
taking into consideration the satisfactory qual-
ity of grains, the reasonably high yields per hec-
tare and the safety of crop yield (cf. Figs. 6, 7
and 8).

The genetic breeding of domestic rye should
be continued, the aim being to improve its yield
potential. The use of proper fungicides may
make it possible to sacrifice some of the genetic
winter hardiness of rye in order to obtain a
shorter and more durable straw. The long,
small-grain types of rye should, however, con-
tinue to be cultivated in the snowy southeast-
ern lake district, because of their better winter
hardiness and higher grain quality. In addition,
these types of rye are not as closely dependent
of the late sowing time as are the shorter types
of rye.
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SELOSTUS

Peltokasvien ilmastolliset riskit ja satovaihtelut Suomessa

IIL. Syysruis 1969—1986

JAAKKO MUKULA ja OLLI RANTANEN

Maatalouden tutkimuskeskus

Syysruis on perinteellisesti ollut tirkein leipdvilja Suomes-
sa. Toisen maailmansodan jilkeen vehni on kuitenkin vi-
hitellen syrjiyttidnyt rukiilta sen valta-aseman. NyKyisin
(1986) rukiin kotimainen kiytto leipdviljana on enéi noin
100 milj. kg eli noin 20 kg henkeid kohden vuodessa.

Rukiin viljely on vihentynyt suhteellisesti vieldkin no-
peammin kuin sen kiyttd ja samalla sen viljelyn painopis-
te on siirtynyt Eteld-Suomen savimaille. Tdmin tutkimuk-
sen tarkastelujakson alkaessa 1969 rukiille kylvetty pelto-
ala oli vield 74 200 ha, mutta tarkastelujakson péittyessi
1986 se oli endd 26 600 ha. Rukiin kokonaissato aleni tar-
kastelukauden kahtena viimeiseni vuotena 70 milj. kg:aan,
miki vastasi endd kaksi kolmannesta rukiin kotimaisesta
kiyttdtarpeesta.

Tarkeimmit syyt rukiinviljelyn jatkuvaan taantumiseen
Suomessa olivat a) leipomo- ja myllyteollisuuden lisddnty-
neet laatuvaatimukset, b) kylvo- ja korjuutdiden estyminen
runsaiden syyssateiden vuoksi, c) lisd4ntyneesti lannoituk-
sesta johtunut muiden korsiviljojen kilpailukyvyn parane-
minen rukiiseen verrattuna ja d) pitkikortisen rukiin huo-
no soveltuvuus koneelliseen korjuuseen.

Rukiin keskiméiridinen hehtaarisato kohosi tarkastelukau-
den 1969—1986 aikana 2 010 kg:std 2 280 kg:aan. Vuotui-
nen nousu vastasi 16 kg/ha eli keskimiirin 0.7 %. Korkeim-
mat hehtaarisadot saatiin Lounais-Suomessa, alhaisimmat ru-
kiinviljelyn pohjoisilla didrialueilla. Kauppakelpoisen sadon

osuus kokonaissadosta oli keskimiirin 90 %. Laadultaan
parasta ruis oli Varsinais-Suomessa.

Ruissadon vuosivaihtelun variaatiokerroin oli pienin Lou-
nais-Suomen rannikolla ja eteldisessid Sisd-Suomessa. Ruis-
lajikkeiden satoisuudessa, viljelyvarmuudessa ja sadon laa-
dussa todettiin merkittivid eroja.

Tutkimuksemme perusteella on péiteltidvissd, ettd rukiin
viljely on riskien kannalta keskittynyt alueellisesti liian voi-
makkaasti Eteli-Suomen savimaille (vyohykkeet I:1—1:3).
Kuitenkin suosittelemme, etté rukiin viljelyd Eteld-Suomessa
jatketaan nykyisessi laajuudessaan, koska kevitviljat kir-
sivit tilld alueella alkukesin kuivuudesta enemmin kuin
syysviljat. Rukiin viljelyn lisddmistd suosittelemme Eteld-
Pohjanmaalla eli ‘Linsi-Suomessa’ vydhykkeen I:3 luoteis-
osassa seki Sisd-Suomen jirvialueilla vydhykkeilld 1:4—I1:1
(vrt. RANTANEN ja SOLANTIE 1987). Viljelyn laajentaminen
Eteld-Pohjanmaalla vaatisi nykyisen sakolukuhinnoittelun
lieventdmisti.

Sadesyksyini esiintyvien rukiin kylvoongelmien lieven-
tdmiseksi suosittelemme rukiin kylvimistd nurmirikkoon
kesannon tai sinkipellon asemesta.

Rukiin jalostusta suosittelemme jatkettavaksi ensisijaise-
na tavoitteena ruissadon miirin ja laadun parantaminen ja
rukiin korren lyhentdminen. T4hin pyrittiessi voidaan tal-
venkestivyydestd tinkid, edellyttien ettd kidytetdin talvi-
tuhosienien torjunta-aineita.
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Winter wheat is cultivated in Finland between the latitudes 60°—61°30’ N. The area
of winter wheat planted at the beginning of this study period in 1969 was 91 100
hectares; by 1986 it had decreased to 15 300 ha, which corresponded to only 0.6 %
of the total arable field area of the country. As with winter rye, excess autumn rain-
fall often prevented the sowing of winter wheat. In addition, winter damage result-
ed in a total crop failure of 10 % (0—53 %) of the planted area.

The average yield of winter wheat per hectare, when calculated on the basis of
a linear trend, rose during the study period from 2 620 kg to 3 210 kg which cor-
responded to an increase of 35 kg/ha or 1.2 % per year. The proportion of the com-
mercially acceptable ‘good quality’ yield was 92 %. As with winter rye, the highest
yields per hectare and the best grain quality were obtained in the southwest.

The variation coefficient of the average yield per hectare was 19 %; the correspond-
ing figure for the commercially acceptable yield was 26 %. The lowest annual varia-
tion occurred in the southwest, the highest in the northern marginal area. Signifi-
cant differences were also found between the cultivars in their yield and quality.

Index words: Finland, agriculture, climatic risks, winter wheat.

INTRODUCTION

In Finland winter wheat thrives only in the
southern and southwestern areas, between the
latitudes 60°—61°30’ N of zones [:1—I:2 (Fig.
1; cf. also the map on p. 2). As compared to the
other cereal species, winter wheat has been cul-
tivated in a narrower area. At the beginning of
this study period in 1969, the area of winter rye
planted had peaked, being 91 100 ha. Owing
to the owerproduction of wheat, it was then
decided to limit the cultivation area of winter
wheat to 50 000 ha. During the last ten years
of this study period, autumn rains prevented
the sowing of winter wheat to such an extent

that the area became still smaller, dropping
down to 15 300 ha, which corresponded to
only 0.6 % of the total arable field area of the
country (Fig. 2). In addition, autumn rains often
delayed the sowing of winter wheat resulting
in the failure in wintering; this further
decreased the harvested area by on average of
10 % (0—53 %). The worst years were 1969,
1974, 1981 and 1984 (Table 1).

The winter hardiness of winter wheat is
poor. Its regenerative ability is weaker than that
of rye. Wheat is thus more susceptible to the
damage caused by ice and water during the

13



Fig. 1. Distribution of winter wheat cultivation in Finland in 1975 (Atlas of Finland

1982).

winter (MARJANEN 1974, MUKULA and RANTANEN
1976, RANTANEN 1978). To avoid these hazards,
winter wheat should be planted in sloping land.

As with rye, the survival of wheat ower the
winter depends to a great extent on the time
of sowing. For winter wheat the proper growth

14

phase to reach the dormancy is the pre-tiller-
ing stage, which requires about 230 degree-days
(base 5°) before the winter sets in. Normally,
the best time for sowing is during the first week
of September (Fig. 3). Depending on the
wheather, the sowing can with reasonable safe-
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Fig. 2. The area and yield of winter wheat in Finland from
1950 to 1986.

Table 1. The area of total crop failure in winter wheat from
1969 to 1986.

Area of total crop failure

1000 ha %

Year

-69 16.1
1970
71
72
-73
74
-75
76
-77
-78
79
1980
81
-82
-83
-84
-85
-86
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ty be shifted one week earlier or later. The risk
to winter wheat from sowing too early or too
late is similar to that of winter rye (LARSSON
1961, BENGTSSON 1983, 1986, ANDERSSON
1986).

In the following summer, winter wheat needs
800—900 degree-days to ripen. Damage caused
by night frost is rare during the summer. Rain,

3000

2600 / \

2200
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1400

21.8 31.8 109 209 30.9

Fig. 3. The influence of sowing date on the yield of winter
wheat in local experiments (MARJANEN 1975, MUKULA and
RANTANEN 1976).

however, may cause severe loss of quality, es-
pecially in the end of the growing season (LAL-
LUKKA et al. 1976, MUKULA and RANTANEN 1976,
RANTANEN 1978, 1987).

In the climate of Finland winter wheat thrives
adequately only on clay soil (TALVITIE and KON-
sALA 1971). It also needs soil with a relatively
high pH as well as abundant fertilization.

The protein content of winter wheat grains
is lower than that of spring wheat. Therefore,
the baking qualities of winter wheat are poorer
than those of spring wheat.

The winter wheat cultivars currently grown
in Finland have a straw length of 90 to 100 cm.
The volumetric weight of grains varies from
75—80 kg/hl, the grain size from 35 to 40 g per
1 000 grains and the protein content from 12
to 13 %. The normal falling number of grains
varies from 200 to 300 (Table 2, p. 17).

In Finland winter wheat is priced according
to both the volumetric weight and the ’falling
number’. The requirement for commercial ac-
ceptability as wheat for bread is a volumetric
weight of 72 kg/hl and a ’falling number’ of 180.
Grains not meeting these requirements are
regarded as ’fodder’ and have a significantly
lower price.

15



MATERIAL AND METHODS

The methods used in this study of winter wheat
were similar to those applied for winter rye(cf.
p. 6 in this volume).

CLIMATIC IMPACTS IN 1969—1986

Annual variation in yield

At the beginning of this study period (1969),
the average yield per hectare of the harvested
winter wheat, when calculated on the basis of
the linear trend, was 2 620 kg/ha; by 1986 it
had risen to 3 210 kg/ha, corresponding to an
average annual increase of 35 kg/ha or 1.2 %.
The corresponding figures for the commercial-
ly acceptable yield were 2 400 kg/ha in 1969
and 2 880 kg/ha in 1986, corresponding to an
annual rise of 28 kg/ha or 1 % (Fig. 4). The an-
nual variation coefficients were 19 % for the
harvested vield per hectare and 26 % for the
commercially acceptable yield.

The area of total crop failure (Table 1) caused
by winter damage is not included in the above
figures. Of the harvested yield per hectare,
winter damage accounted for more than 60 %

kg/ha
4000

3500
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25004~ 1
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Fig. 4. The annual variation and linear trend of the yield
per hectare of winter wheat from 1969 to 1986.

total yield

_ — — — commercially acceptable yield
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of the annual variation. Similar to winter rye,
considerable damage were also caused by au-
tumn rains, especially quality losses in the years
1970, 1974, 1978 and 1981.

Regional differences in yield

The regional yields per hectare, when calcu-
lated on the basis of the linear trend at the end
of the study period (1986), are shown in Fig.
5. The highest yield per hectare, 3 300 kg/ha,
was obtained in the southwest, the lowest,
2 806 kg/ha, in the northern marginal area.
The commercially acceptable yield averaged
92 %. Similar to the level of the yield per hec-
tare, the best quality was obtained in the south-
western region, the worst in the northern mar-
ginal area (Fig. 6). In this respect the results are

3200 3000

3300

Fig. 5. Regional differences in the 'trend yield’ of winter
wheat (kg/ha) in 1986.
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Fig. 6. Regional differences in the average percentage of
the commercially acceptable yield of winter wheat in
1969—1986.

in agreement with the previous findings made
by SIREN (1977) and SUOMELA et al. (1977).
The regional variation coefficient, too, was
the lowest, 15 %, in the southwest; the highest
variation coefficient, 25 %, was found in the
southern and eastern areas of zone I:3 (Fig. 7).

Varietal differences in yield

The main aim of Finnish winter wheat breed-
ing has been to improve its winterhardiness.
Since the 1960s, an increased protein content

22
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Fig. 7. Regional differences in the annual variation coeffi-
cient (%) for the average yield per hectare of winter wheat
in 1969—1986.

and improved protein quality have been added
to that objective.

Some results of recent field experiments
comparing the crop yield of the winter wheat
varieties cultivated in Finland are given in Ta-
ble 2. The winter damage to the Finnish culti-
vars varied from 14 % to 17 %, that to the for-
eign cultivars from 17 % to 26 %. The most
resistant Finnish Cultivar, Ilves, was taken in-
to commercial use in 1984, while the weakest
one, Vakka, was released in 1956. There has
been only a slow improving trend in this re-

Table 2. Some typical characteristics of the Finnish winter wheat varieties compared with those of a Russian and a Swedish

variety (RANTANEN 1987).

Name of Length Lodging Winter Grain size Protein Falling number

cultivar of straw of straw injuries g/1 000 content at the  at the time
cm % # grains % time of  of delayed

ripening  harvesting

Finnish cultivars:

Vakka (1956) 97 43 17 38 12.7 342 240

Pitko (1985) 94 18 16 42 13.2 326 205

Ilves (1984) 91 15 14 42 12.3 354 245

Aura (1975) 95 25 16 41 12.1 330 274

Russian cultivar:

Miranovskaja 89 18 17 49 12.7 304 240

Swedish cultivar: -

Folke 90 4 24 42 12.0 319 295
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spect. The foreign cultivars seem not to match
the hardiness of the best domestic breeds.

In experiments another new Finnish cultivar
Pitko, released in 1985, had a higher protein
content, 13.2 %, than the other varieties. In this
respect Pitko thus comes close to the cor-
responding level of spring wheat. To some de-
gree this can also be regarded as an improve-
ment in the safety of crop yield, at least with
respect to the competitiveness of winter wheat
as compared to the spring wheat.

According to the results of the field experi-
ments presented in Table 2, the most signifi-
cant achievement in the breeding of Finnish
winter. wheat to resist climatic impacts seems
to be the strengthening of straw. In the future,
the better strength of straw will certainly re-
duce crop losses caused by autumn rains.

Conclusions and recommendations

Because of climatic impacts, the cultivation of
winter wheat, like that of winter rye, has
reached a difficult crisis in this country. The
main cause of trouble has been rainy autumns

that prevent the sowing of winter wheat. The
uncertainty of cultivation, illustrated by the
high variation coefficient of the annually har-
vested yield per hectare, and especially by the
quality of the yield, contribute to the problem.
In addition, winter damage has often caused se-
vere or total crop failure. The poor quality of
the yield further complicates the issue. How-
ever, the main factor causing crop losses is ap-
parently the inadequate winterhardiness of this
crop species.

Nevertheless, we recommend that the culti-
vation of winter wheat be continued and even
increased in the southern and southwestern re-
gion (zones I:1—I:3) where it is presently
grown. Clay soils, which are suitable for winter
wheat, dominate in this area, and the early sum-
mer drought, which often damages the spring
crops sown here, is less harmful to winter
cereals.

To reduce the crop yield losses of winter
wheat in this country, the plant breedes should
continue their work to improve the winter-
hardiness of this crop and to strengthen its
straw.

REFERENCES

ANDERSSON, B. 1986. Bestinduppbyggnad i hostvete vid oli-
ka satider. Lantbruksvixternas Overvintring. NJF Semi-
nar 84: 44—47. Jokioinen.

BENGTsSON, A. 1983. Sitider och benomylbehandling i
hostrdg och héstvete: Sveriges. Lantbruksuniversitet,
Inst. Vaxtodl., Rapport 119: 1—31.

— 1986. Sitider och benomylbehandling i hdstrdg och
hostvete. Lantbruksvixternas dvervintring. NJF Semi-
nar 84: 40—43. Jokioinen.

LALLUKKA, U., KOYLARvL, J., PauLamAkl, E. & TEITTINEN, P.
1976. Syys- ja kevitvehnilajikkeiden korjuuaika. Kehit-
tyvd maatalous 30: 3—20.

LaRssON, R. 1961. Hostsidens 6vervintring och avkastning.
Summary: Winter survival and yield of fall-sown cereals.
Vixtodling 16: 1—159.

MarjaNeN, H. 1974. Syysviljojen talvehtiminen paikal-

18

liskokeiden valossa. Paikalliskoetoimiston Tiedote 1:
1—31. Maatalouden tutkimuskeskus, Jokioinen.

MuUKULA, J. & RANTANEN, O. 1976. Syysvehnin viljelyvar-
muus Suomessa 1950—1975. Kasvinviljelylaitoksen Tie-
dote 3: 1—77. Maatalouden tutkimuskeskus, Jokioinen.

RANTANEN, O. 1978. Rukiin ja syysvehnin viljelyvarmuus
ja tuotanto Suomessa 1950—1976. Laudaturtyd, 89 p.
Julkaisematon  kisikirjoitus.  Maatalouden  tut-
kimuskeskus, Kasvinviljelyosasto, Jokioinen.

— 1987. Peltokasvilajikkeet 1987—1988. Syysvehni. Tieto
Tuottamaan 45: 18—21.

SIREN, S. 1977. Leipiviljojen sadon arvon alueittaisista
vaihteluista Suomessa vuosina 1966—74. Maatal. Tal.
Tutkimusl. Tiedote 42: 1—38. Helsinki.

SUOMELA, H., POHJONEN, V. & PAAKYLA, T. 1977. Suomalai-
sen leipdviljan laatu eri maatalouskeskusten alueilla vuo-



sina 1966—1974. Helsingin Yliop. Kasvinvilj.tiet. Lai-
tos, Julk. 1: 1—20. Viikki.

TaLvITIE H. & KONsAL4, J. 1971. Syysvehnilajikkeet savi- ja
hietamaalla Tikkurilassa. Referat: Héstvetesorterna pa
ler- och mojord i Dickursby. Kehittyvi maatalous 5:
3—11.

Manuscript received November 1988

Jaakko Mukula and Olli Rantanen
Agricultural Research Centre
Institute of Soils and Crops
SF-31600 Jokioinen, Finland

SELOSTUS

Peltokasvien ilmastolliset riskit ja satovaihtelut Suomessa

IV. Syysvehni 1969—1986

JAAKKO MUKULA ja OLLI RANTANEN

Maatalouden tutkimuskeskus

Syysvehnid menestyy Suomessa vain maan etelid- ja
lounaisosissa ja enimmikseen vain viettdvilld savimailla. T4-
min tutkimusjakson alussa, vuonna 1969 sen viljely oli
laajimmillaan, 91 100 ha. Tutkimusjakson aikana syysveh-
nin viljely viheni vuoteen 1986 mennessi 15 300 haiin,
miki vastasi vain 0,6 % maan kokonaispeltoalasta. Térkeim-
péni syyni viljelyalan pienenemiseen olivat syyssateet, jotka
estivit kylvotyot. Lisiksi talvituhot ja osittain myds korjuu-
kauden sadevauriot supistivat vuosittain korjatun syysveh-
ndalan keskimdirin 10 % (0—53 %) pienemmiksi kyl-
vOalaan verrattuna.

Tutkimusjakson alkaessa 1969 syysvehnin keskimiirii-
nen hehtaarisato — laskettuna lineaarisen trendin mukaisesti
korjattuna pinta-alaa kohden — oli 2 620 kg. Tutkimusjak-
son aikana keskisato nousi 3 210 kg:aan vuoteen 1986 men-
nessi. Vuotta kohden laskettuna satotason nousutrendi oli
35 kg/haeli 1.2 %. Sadon keskimdirdinen kauppakelpoisuus
oli 92 %. Sekd mddrillisesti ettd laadullisesti parhaat sadot
saavutettiin lounaassa, heikoimmat viljelyn d4drimmadiselld
pohjoisrajalla.

Hehtaarisatojen vuosivaihtelun variaatiokerroin oli
keskimidrin 19 % eli huomattavasti suurempi kuin milldin
muulla Suomessa viljellylld korsiviljalla; kauppakelpoiselle
sadolle laskettu variaatiokerroin oli vielikin suurempi,
26 %. Pienimpid vuotuiset satovaihtelut olivat lounaassa,
suurimpia ne olivat Uudenmaan maatalouskeskuksen alueella.

Huolimatta niistd vakavista riskeistd suosittelemme syys-
vehniin viljelyn jatkamista ja jopa lisddmisti kasvin nykyisel-
14 viljelyalueella. Sateisina syksyini esiintyvien kylvovai-
keuksien helpottamiseksi suosittelemme syysvehnin — ku-
ten syysrukiinkin — kylvod nurmirikkoon, sikili kuin nur-
miviljelyksid tihin tarkoitukseen on kiytettdvissi. Kynnetty
sankipelto ja kesanto vettyvit sadesyksyini pahemmin kuin
nurmirikko eivitki ne silloin kanna raskaita peltovil-
jelykoneita.

Syysvehnin jalostuksessa olisi sadon méirin ja jopa
laadunkin asemesta piipaino asetettava syysvehnin kes-
tivyyden lisidmiseen siitekijdiden aiheuttamien riskien ja
satovahinkojen vihentimiseksi.
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Spring wheat is cultivated in Finland between the latitudes 60°—63° N, in some
areas up to latitude 64° N. The area planted for spring wheat at the beginning of
this study period was 120 000 ha; by 1986 it had increased slightly to 150 000 ha,
corresponding to 6.7 % of Finland’s total arable land area.

The yield per hectare, when calculated on the basis of the linear trend, increased
during this study period (1969—1986) from 2 210 kg to 3 030 kg, which corresponds
to an annual rise of 48 kg/ha or 1.8 %. The proportion of the commercially accepta-
ble yield was 84 %. The highest yield per hectare was obtained in the southwestern
region at the latitudes 60°—61° N and in the Kyrénmaa area, which is located near
the mid-western coast at latitude 63° N. The lowest per hectare yield was obtained
in the northern marginal area.

The annual variation coefficient of the average yield per hectare was 16 %; the
corresponding coefficient for the commercially acceptable yield was 31 %. Region-
ally, the least annual variation occurred on the southwestern and mid-western coast,
the greatest in the northern marginal area and in the region penetrating further south
almost to latitude 61° N between the western coast and the central lake district. Sig-
nificant differences were also found between the varieties in their yield and quality.

Index words: Finland, agriculture, climatic risks, spring wheat.

INTRODUCTION

Like winter wheat, spring wheat is produced
for bread grain. In Finland it is cultivated be-
tween latitudes 60-—63° N, in some areas up
to latitude 64° N (Fig. 1). Owing to the long
growing time required for spring wheat, most
of its cultivation is concentrated in the south-
ern zones 1:1—I:3; it is grown to a lesser ex-
tent in zones I[:4 and II:1—II:2 (RANTANEN
1987a). To make the best use of the available
temperature, spring wheat must be sown as ear-

ly as possible and in soil types which become
warm and dry early.

Some 120 000 ha was planted for spring
‘wheat at the beginning of this study period; by
1986 it had increased slightly, to 150 000 ha,
or 6.7 % of the total arable field area of the
country (Fig. 2).

The varieties of spring wheat cultivated in
Finland are of domestic or Scandinavian origin.
To ripen they need a growing time of 100—110
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Fig. 1. Distribution of cultivation of spring wheat in Finland in 1975 (Atlas of Fin-

land 1982).

days or an effective growing temperature sum
of 900—1050 dd (base 5 °C). This is significant-
ly more than required by the other spring
cereals cultivated in Finland.

The latest ripening varieties of spring wheat
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can be cultivated with reasonable safety only
in the southernmost areas, whereas the earli-
est varieties can be cultivated further north.
Normally the late varieties give a higher yield
than the early ones — provided that the grow-



MILLION
1000 HA KG

500

LT
v M *°
/M :
AN |t

300

200

\/\ ARff/

1960

100

1950 1970 1980

Fig. 2. The area and annually harvested yield of spring
wheat in Finland from 1950 to 1986.

%
100

90

[+23
o

~
o

23
o

14\l
o

EY
o
o,

/
/

/

Commercial acceptability
w
o

N
o

/

700 800 900 1000
Degree-days

1100 1200 1300

Fig. 3. The influence of the effective temperature sum to
the quality of spring wheat yield.

ing season is sufficient for the variety to reach
maturity. This fact tempts farmers to cultivate
varieties that mature as late as possible. In years
which are cooler than normal, there is a great
risk that the grain fail to reach full maturity (Fig.
3). Insufficient GDD is indeed the most signifi-
cant climatic risk to spring wheat, since it can
lower both yield and quality (SUOMELA et al.
1977, MUKULA et al. 1978). Night frosts often
contribute to these losses.

Late summer rains pose another substantial
risk to the yield and quality of spring wheat.
As with winter rye, the starch in the grains of
spring wheat is sensitive to the hydrolyzingen-
zyme, alpha amylase, especially in the-case of
continuous rains at the timé of fipening. As a
result, -the starch loses .its: capacity. to bind
water. The grains:later begin:to germinate in the
ears before harvesting.. The .commercially ac-
ceptable limit for the starch quality of spring
wheat, as measured by.the ’falling number’, is
80. Any yield not meeting this requirement is
deemed ’feed grain’ and fetches a significantly
lower price than ’bread wheat’ (SIREN 1977).

The volumetric weight limit for commercial
acceptability of spring wheat is 72 kg/hl.

Until 1986, no price grading based on the
protein content of the grains was established
in Finland. To some degree grain protein is also
susceptible to the effects of the climate (SUOME-
LA et al. 1977, RANTANEN 1983). When con-
sidering future years, this fact should also be
kept in mind. 1)

Normally, the grain size of the spring wheat
varieties currently cultivated in Finland varies
from 32 to 38 g per 1 000 grains, their volumet-
ric weight from 75 to 78 kg and their protein
content from 13 to 14.5 %. The straw is rather
long, 80—90 cm, but significantly more resis-
tant to rain than the straw of other cereals cul-
tivated in this country (RANTANEN 1987).

1) Since 1989 the price grading based on the protein con-
tent was established for wheat.
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MATERIAL AND METHODS

In principle, the material and methods used in
this study on spring wheat were similar to those
applied in our reports on winter rye and winter
wheat (III and IV, p. 3 and 13, respectively, in
this volume). However, the yields per hectare,
which we obtained from the Official Statistics
of Finland, were based on the planted area in-
stead of the harvested area until 1980. Since
1981, however, in agreement with the interna-
tional practice established by the FAO, they
have been based on the harvested area. Detailed

Annual variation in the yield

At the beginning of our study ﬁ@riod‘in 1969, |

the average yield per hectare, when calculated
on the basis of the linear trend,*was 2 210 kg;
by 1988 it had risen to 3 030 kg, which cor-
responded to an annual rise of 48 kg/ha or
1.8 % (Fig. 4). This is significantly less than in
other European countries (MASTENBROEK 1986,
JANSSON 1988).

The coefficient for the annual variation of the
average yield per hectare was 16 % during the
study period of 1969—1986. The major cli-
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Fig. 4. Annual variation and linear trend of the average per
hectare yield from 1969 to 1986.
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information on differences between planted
and harvested areas were not available for
spring wheat, nor for other spring cereals sown
in Finland during the study period of 1969 to
1986. There is, therefore, a slight statistical bias
in our yields of spring wheat and other spring
cereals per hectare. Special statistics on 'com-
pensable’ quantitive crop losses, starting from
a 20 % loss, were used to mitigate the degree
of this statistical error during the period of 1974
to 1986 (SEPPA 1985, 1986).

" CLIMATIC IMPACTS IN 1969—1986

matic factor which caused yield loss was excess
rain in 1974, 1977—1979 and 1981. Cool tem-
peratures and night frosts contributed to these

losses in 1978.

The commercially acceptable average yield
was 84 %, the annual variation coefficient of
the commercially acceptable yield being as high
as 31 %. This reflects the exceptional vulnera-
bility of spring wheat grains to loss of quality
(Fig. 4).

The same climatic factor which affected the
yield per hectare, i.e. excess rainfall especially
at the ripening and/or harvesting stage, was the
main reason also for the loss of quality. The loss
was manifested as a decreased ’'falling number’
and as germination of grains in the ears. Cool
summer temperatures and night frost con-
tributed to these losses. In the worst years the
commercially acceptable yield, expressed as
percentages, were as follows: 1)

1974 56 %
1976 67 %
1977 52 %
1978 28 %
1981 22 %

1} In the year following this study period (1987) the com-
mercial acceptability of spring wheat dropped to all time
minimum of 15 %.
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Fig. 5. Average annual variation in the falling number’ and
in the protein content of spring wheat during the period
from 1969 to 1986 (Sample survey, Grain Res. Lab.).

There was little annual variation in the pro-
tein content of grains until 1974 (SUOMELA ym.
1977). Since then, a decreasing trend in the pro-
tein content occurred, and continued until
1985 (Fig. 5). A similar phenomenon has been
observed in several countries, particularly, in
Sweden (Nordisk Kvarnfor. 1984). It has been
suggested that the rising trend in the yield per
hectare may be the affecting factor, i.e. the
amount of starch and other carbohydrates in
the grains, increased while the amount of pro-
tein remained stable. This hypothesis does not
seem to agree fully with our results. In Finland,
the yields of spring wheat per hectare showed
a decreasing, rather than an increasing trend
during the period 1976 to 1981. Recent find-
ings in this country suggest that ‘temporary
weather conditions at the filling stage of grains
may also have played an important role, result-
ing in a higher carbohydrate content compared
with protein in the grains (KONTTURI 1988).

Regional differences

The highest yield per hectare, 3 200 kg/ha,
when calculated according to the linear trend
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Fig. 6. Regional differences in the ‘trend yield’ of spring
wheat (kg/ha) in 1986.

for 1986, was obtained in the southwestern re-
gion at latitudes 60—61° N and in the Kyron-
maa area, which is located near the mid-western
coast at latitude 63° N. The lowest per hectare
yields were obtained in the northern marginal
area (Fig. 6).

The annual variation coefficient of the aver-
age yield per hectare was the lowest, 12 %, on
the southwestern and mid-western coast and
the highest, 25 %, in the northern marginal area
and in the region penetrating further south
almost to latitude 61° N between the western
coast and the central lake districts (Fig. 7).

The recorded regional quantitative crop
losses (>20 %) differed considerably between
various parts of the country (SEPPA 1985, 1986).
In 1973 severe crop loss was caused by early
summer drought in the southeast, though the

“above normal yields obtained that same year

in the west partly compensated for this loss (cf.
Fig. 4 for Finland’s average). Heavy rains and
flooding caused quantitative crop losses on
7 600 ha in the flatlands of western and cen-
tral Finland in 1974, on 4 560 ha in the south-
western area in 1977, on 7 300 ha in northern
and western regions in 1978 and on 25 400 ha
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Fig. 7. Regional differences in the annual variation coeffi-
cient (%) of the average per hectare yield during the pe-
riod from 1969 to 1986.

in almost the whole wheat growing area except
the eastern lake district and the mid-western
coast in 1981. Cool temperatures and night
frost damaged spring wheat on 1 500 ha in the
northeastern marginal area in 1976, and night
frost damaged the crop on 2 300 ha in the
northwestern marginal area in 1978.
Regional differences in quality or commer-
cial acceptability, expressed in percentages of
the average yield per hectare during 1969—
1986, are shown in Fig. 8. As was expected, the
best commercial acceptability, 85 %, was ob-
tained on the southwestern coast and the
lowest, 60 %, in the northern areas and in the

Fig. 8. Regional differences in the average percentage of
the commercially acceptable yield of spring wheat in 1969—
1986.

region penetrating to the south between the
western coast and the central lake district.

Varietal differences

The results of recent field experiments (1979—
1986), comparing some characteristics of the
spring wheat varieties currently cultivated in
Finland, are given in Table 1. The earliest vari-
ety, Luja needed 100 days to ripen, Ruso, Reno
and Runar 102 days, Tapio 104, Kadett 105 and
Drabant 107 days. In effective temperature
sums, these figures correspond to 900—1 050
degree-days. Kadett had the highest yield

Table 1. Some characteristics of the spring wheat varieties cultivated in Finland. Results from field experiments in

1979—1986 (RANTANEN 1987a).

Name and origin Growing Lodging Falling number Protein
of the variety time, of straw . - content
days % at tk_]c time at the time %
of ripening of delayed
harvesting
Luja, Finnish (1981) 100 4 232 117 14.5
Ruso, Finnish (1967) 102 21 196 110 14.0
Reno, Norwegian (1975) 102 19 270 125 14.5
Runar, Norwegian (1972) 102 23 258 97 14.2
Tapio, Finnish (1979) 104 12 209 132 13.7
Kadett, Swedish (1981) 105 25 205 117 13.3
Drabant, Swedish 107 12 191 118 13.1
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potential, and Luja had the lowest one, in both
zones I and II. The average yield of these two
extreme cultivars differed widely in the above
zones, from 14 % to 22 %, respectively (RAN-
TANEN 1987a).

The straw strength of several spring wheat
varieties proved to be remarkably good with
regard to their resistance against lodging. The
strongest variety was Luja, with lodging of only
4 %. Also Tapio and Drabant resisted lodging
well (12 %). Less satisfactory in this respect
were Kadett, Runar, Ruso and Reno with
19—25 % lodging.

The grain size was smaller for Luja than for
other varieties. Nevertheless, the volumetric
weight of Luja almost reached the same, satis-

factory level as that of the other varieties.

The quality of starch in Luja, expressed as the
'falling number’, was also good, and remained
relatively high even when harvesting was
delayed.

Ruso, which was Finland’s most commonly
grown spring wheat variety in the 1970s, at-
tained a significantly lower level of starch
quality than did Luja. Only Reno and Runar,
when harvested early, exceeded Luja in this re-
spect. However, when harvesting was delayed,
the starch quality of Runar fell drastically.

The protein content was highest, 14.5 %, in
Luja and Reno, the lowest in Drabant and
Kadett.

CONCLUSIONS AND RECOMMENDATIONS

As a result of this study we conclude that, de-
spite its relatively high and reasonable stable
yielding potential, spring wheat is very sensi-
tive to loss of quality. In addition, the annual
variation coefficient for the commercially ac-
ceptable yield of spring wheat was high, at
31 %. The worst situation occurred in the
northern marginal areas and in the region
penetrating further south almost to latitude
61° N between the western coast and the cen-
tral lake district. The primary factor affecting
the quality of grains was their late ripening, at
the season when rains and moisture prevent the
drying of grains. During the period of this study
night frosts were less important contributors to
direct quality losses of wheat.

Based on the above results we recommend
that other cereal species be substituted for

spring wheat in zone II, i.e. in Ostrobothnia and
in the Northern Lake District, zone II:1. Further
south, in zone I:3 the earliest varieties should
be substituted for the mid-early and especially
the late ripening cultivars. The lower yielding
potential of the earliest varieties is of less im-
portance because in good years Finland over-
produces wheat (RANTANEN 1987D). The target
for breeding spring wheat should be focussed
on the earliness of this cereal species in order
to reach the same ripening time as that of
winter wheat. This means a maximum grow-
ing time of 97—100 days requiring less than
1000 dd of effective temperature sum. Only in."
the long term may the predicted atmospheric
'greenhouse effect’ improve the prospects of
the late ripening spring wheat varieties in Fin-
land (RANTANEN 1987¢).
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SELOSTUS

Peltoviljelyn ilmastolliset riskit ja' satovaihtelut Suomiessa

V. Kevitvehni 1969—1986

JAAKKO MUKULA ja OLLI RANTANEN

. Maatalouden tutkimuskeskus

Kevitvehnii viljelldidn Suomessa alueella, joka ulottuu. ete-
lirannikolta ja saaristosta 63—64° N leveysasteille pohjoi-
sessa. Tdmin tutkimusjakson alkaessa 1969 kevitvehnin
viljelyala oli yhteensi 130 000 ha;- tutkimusjakson paittyessi
1986 se oli hiukan- suurempi, 150 000 ha.

Kevitvehnin k.eskxmaaramen hehtaansato kasvoi tutki-
musjakson aikdna’ lmeaarlsen tfendin rukaisesti laskettu-
na 2 210kg:sta 3 030 kg:aan!‘Vuotuinen satotason nousu
oli timin mukaan keskimiirin 48 kg/ha eli 1.8 %. Korkeim-
mat hehtaarisadot saavutettiin lounaisrannikolla, alhaisim-
miksi ne jdivit pohjoisilla marginaalialueilla. Hehtaarisato-
jen vuosivaihtelun variaatiokerroin oli koko maan keski-
sadolle laskettuna 16 %. Pienimpii vuosivaihtelun variaa-
tiokertoimet olivat lounaassa ja Eteld-Pohjanmaan Kyrén-
maalla; suurimmiksi ne kohosivat pohjoisessa seki Linsi-
Suomen ja Keski-Suomen jirvialueen vilisell4 etel4in tyon-
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tyvilld alueella.

Kauppakelpoisen sadon osuus kokonaissadosta oli kes-
kimidirin 84 %. Hehtaarisadoiksi laskettuna koko maan
kauppakelpoisen sadon vuosivaihtelua kuvaava variaatio-
kerroin oli 31 % eli korkeampi kuin minkdin muun vilja-
lajin. Kevitvehni on siis erittdin herkki laatuvaurioille. Tar-
keimmiit laatuvaurioita aiheuttaneet tekijit olivat timin tar-
kastelujakson aikana (1969—1986) lifan pitki kasvukausi ja
siitd johtunut korjuuajan siirtyminen sateiselle syyskaudelle.

Laatuvaurioiden minimoimiseksi siedettiville tasolle suo-
sittelemme kevitvehniin viljelyn lopettamista rehuviljavy®-
hykkeilld (11:1—11:2). Varsinaisilla leipiviljavydhykkeilldkin
(I:1—1:4) suosittelemme viljeltiviksi vain kaikkein aikaisim-
pia kevitvehnilajikkeita. Myos kevitvehnin jalostuksen tir-
keimmiiksi tavoitteeksi olisi asetettava nykyistd aikaisem-
pien lajikkeiden kehittiminen.
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CLIMATIC RISKS TO THE YIELD AND QUALITY OF FIELD CROPS IN FINLAND

VI. BARLEY 1969—1986

JAAKKO MUKULA and OLLI RANTANEN

MUKULA, J. & RANTANEN, O. 1989. Climatic risks to the yield quality of field crops
in Finland. VI. Barley 1969—1986. Ann. Agric. Fenn. 28: 29—36. (Agric. Res. Centre,
Inst. Crop and Soil, 31600 Jokioinen, Finland.)

Barley is commonly cultivated in Finland between latitudes 60°—G7° N, and occa-
sionally up to latitude 68°45’ N. At the beginning of this study period, in 1969, the
area planted for barley was 401 500 ha; by 1985—1986 it had increased to about
600 000 ha, which corresponded to 25 % of the total arable land of the country.

The average yield of barley per hectare rose during the period of this study
(1969—1988) from 2 275 kg to 2 955 kg, when calculated on the basis of the linear
trend. This corresponded to an annual rise of 40 kg/ha, or 1.5 %. Eighty-six per cent
of the yield was commercially acceptable. The highest yields per hectare and the
best grain quality were obtained in the southwest and the lowest in the northeastern
marginal area. '

The annual variation coefficient of the average yield per hectare was 11 % and
that of the commercially acceptable yield was 16 %. The least annual variation oc-
curred in the southwestern coast and in the central lake district, between latitudes
61°30'—62°30"; the most variation occurred in the northeastern regions. Signifi-
cant varietal differences were also found.

Index words: Finland, agriculture, climatic risks, barley.

INTRODUCTION

Owing to restrictions imposed by climate, on-
ly spring barley can be cultivated in Finland.
Winter barley is not hardy enough to survive
the long Finnish winter. The cultivation area of
spring barley extends from the southern coast
and archipelago, zone I:1, up to latitude 67°,N
in zone IV:1 (Fig. 1), occasionally up to latitude
68°45’ N in the north.

Barley is cultivated in almost all the major soil
types, of which light mineral soils are best
suited to this crop. Barley suffers more than
other cereal species from soil acidity, from soil

dryness and from excess soil moisture. It is also
slightly more sensitive to night frost than oth-
er cereals.

At the beginning of this study period, in
1969, the area planted for barley was 401 500
ha; by 1985—1986 it had increased to about
600 000 ha (Fig. 2), which corresponded to
25 % of Finland’s total arable land.

Most of the barley grown in Finland is used
for animal feed, 10 % for malting and 7—8 %
for seed; only 1.5 % is hulled for food.

Both two-row and six-row types of spring
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Fig. 1. Distribution of barley cultivation in Finland in 1975 (Atlas of Finland 1982).

barley are cultivated in Finland. They are of
Finnish or Swedish origin. The earliest of them
needs 82 days, or an effective temperature sum
of 800 dd (base 5 °C) to ripen; the latest varie-
ties require 97 days or 1 000 dd (LALLUKKA et
al. 1978). The normal length of barley straw
varies from 60 to 90 cm, the size of grains from
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34 to 45 g per 1 000 grains, and the correspond-
ing volumetric weight between 55—70 kg/hl
(RANTANEN 1987). The commercial acceptabil-
ity for volumetric weight is 51 kg/ha. The pro-
tein content of grains varies from 12 % to 13 %
(VARIS et al. 1979). The maximum acceptable
amount of protein in malting barley is 12.5 %.
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Fig. 2. The area and total yield of barley in Finland from
1950 to 1986.

The main defect of the barley varieties culti-
vated in Finland has been the weakness of the
straw. As a result, barley crops have lodged bad-
ly in rainy summers (MUKULA et al. 1978, MU-
KULA 1988). The first acceptable strong-straw
varieties came into common use as late as in the
1980s, bringing about a considerable rise in the
yvield potential of barley (RANTANEN 1987,
MUSTONEN et al. 1988). )

MATERIAL AND METHODS

The materials and methods used in this study
of barley were similar to those applied in our
report on spring wheat (V, p. 24 in this volume).

Some additional records on the quality of the
yield were obtained from the Grain Research
Laboratory.

CLIMATIC IMPACTS IN 1969—1986

Annual variation in the yield

The average vield of barley per hectare, when
calculated on the basis of the linear trend, rose
during our study period (1969—1986) from
2 275 kg to 2 955 kg. This corresponded to an
annual rise of 40 kg/ha, or 1.5 % (Fig. 3). The
proportion of the commercially acceptable
yield was 86 %.

The annual variation coefficient of the aver-
age vield per hectare was 11 %, that of the
commercially acceptable yield being 16 %. The
most common climatic factor causing annual
variation in the yield was abundant rain in-
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Fig. 3. The annual variation and linear trend of the per hec-
tare yield of barley from 1969 to 1986.

— total yield
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cluding occasional flooding of fields. The worst
rainy years were 1974, 1977, 1978 and 1981.
In certain areas significant yield variations were
also caused by frequent night frosts and early
summer droughts (Fig. 3).

The quality variation caused by the above cli-
matic impacts were often larger than those
found in the yield resulting in an increased var-
iation coefficient (cf. VARIS et al. 1979, HUTTU-
NEN 1988). Regional details of these climatic im-
pacts are given below.

Regional differences

The yield per hectare, when calculated accord-
ing to the linear trend for 1986, was highest,
at 3 400 kg, in the southwestern coast, between
latitudes 60°—61° N, zone I:2. Remarkably
high yields, above 3 100 kg/ha, were also ob-
tained elsewhere in zone 1:2, as well as in the
Southern Archipelago, zone I:1; in Southern
and Western Finland, zone I:3, and in the west-
ern coast of Ostrobothnia, zone II:2, up to lati-
tude 64° N. The lowest yields per hectare,
2 400 kg, were obtained in the northeastern
marginal area. A relatively low-yielding locali-
ty (<2 800 kg/ha) was found between latitudes
61°—62° N in the south-central lake district of
zone L1:4 (Fig. 4).

The highest proportion of commercially ac-
ceptable yield, 92 %, was obtained in the
southwest and the lowest, 70 %, in the north-
ern marginal area (Fig. 5). A region with rela-
tively poor quality penetrated from the north
along Suomenselki, zone III:1 and further
south to latitude 62°30’ between the north-
western coast of Ostrobothnia, zone II:2 and
the Northern Lake District, zone 1I:1.

Regionally, the annual variation in the yield
was in most cases larger than the respective
average variation for the whole country. Appar-
ently the different regional variations had partly
levelled themselves out in the national average
(11 %) which we presented above.
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The least regional variation coefficient (11 %)
of the yield was found in the southwestern area
of zone I:1, between latitudes 60°—61° N and
in the central lake district of zones I:4—1II:1, be-
tween latitudes 61°30'—62°30’ (Fig. 6). Almost
as low (12 %) was the variation coefficient of
the yield in the mid-western coast (Kyronmaa),
at latitude 63° N. On the southern coast, how-
ever, the variation coefficient of the yield was
higher, up to 18 %, i.e. close to the correspond-
ing variation of 20 % in the northeastern mar-
ginal area.

The most common climatic factor causing an-
nual variation in different regions was autumn
rain including occasional or temporary flood:
ing of fields. The largest variations, however,
were caused by night frosts in the north and
frequent early summer droughts in the south-
ern coast (Fig. 6).

The recorded quantitative yield losses (>
20 %) caused by abundant rains and/or flood-

-100
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Fig. 7. The effect of early summer drought to the yield of
barley in southern Finland. Results from field experiments
(Mukuta et al. 1978, VIRrr1 1988).

ing of fields extended to an area of 59 700 ha
on flatlands and along the rivers in Ostroboth-
nia, zone II:2 in 1974; in the southwest the
respective losses caused by autumn rains ex-
ceeded 45 000 ha in 1977 and 16 000 ha in
1986. Almost catastrophic losses were caused
by continuous rains on 221 000 ha in 1981; on-
ly the mid-western coast and the eastern lake
district escaped these losses. Accidental heavy
rainstorms caused local losses on 4 800 ha in
various parts of the country in 1979 (SEPPA
1985, 1988).

Insufficient temperature sum and/or night
frost damaged the yield on 28 000 ha in the
north in 1975, on 6 700 ha in 1976 and on
23 750 ha in 1978. Lesser damage caused by
night frost was found in the north during
1982—1986.

Early summer drought led to heavy losses fre-
quently in the south. The most severe situation
was in the southeastern area in 1973. Substan-
tial drought losses occurred also in the whole
southern area in 1982 and 1986. Exact records
on the extend of these losses are, however, in-
complete (Fig. 7).

The above regional losses, expressed in hec-
tares affected, were the major factors reflect-
ing the regional differences expressed in kilo-
grams per hectare in Fig. 4.
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Varietal differences

Many varieties of barley have been cultivated
in Finland. As mentioned above, our current
varieties are of Finnish or Swedish origin. The
earliest of them can be cultivated with reasona-
ble safety from south to north, as far as zone
IV:1, the latest ones only in zones 1:1—I:4 and
II:1—II:2. The differences between the varie-
ties in terms of their potential yield are less than
10 % in the south and up to 16 % in the north.
The results of the recent field experiments
(1979—1986), comparing the new varieties in
terms of their susceptibility to climatic impacts
are given in Table 1 (RANTANEN 1987). An older
variety, Otra, is included for comparison.

The earliest of the new varieties, Arra, and
Hja-673, needed 83 days to ripen; the latest,
Kustaa and Kymppi, required 93 days, i.e. ten
days more.

The two latter varieties showed excellent
straw strength; the percentage that lodged re-
mained as low as 10—12 %. Agneta and Kalle
were also reasonably strong with lodging of
16—18 % only; their growing time was 87
days. Potra and Pokko showed less satisfacto-
ry straw strength, with lodging of 21 %; the
former ripened in 84 days, the latter in 89 days.
The most susceptible to lodging were Pomo
(21 %), Arra (30 %) and HJA 673 (47 %).

Because Arra and Hja-673 were two of the
earliest new varieties, it can be concluded that

Table 1. Results from recent field experiments with barley
varieties, comparing some of their characteristics which are
susceptible to climatic impacts (RANTANEN 1987).

Name and origin Growing Lodging Volumetric

of varieties time, of straw weight
days % 8/1000

graing

Otra, Finnish (1959) 80 (46) 62 )
Arra, Finnish (1982) 83 30 63.9
Hja-673, Finnish (1973) 83 47 61.5
Potra ( ) 84 21 61.8
Agneta, Swedish (1978) 87 18 64.4
Kalle, Swedish (1984) 87 16 62.7
Pokko 89 21 64.2
Pomo, Finnish 90.. 24. 61.3
Kustaa, Swedish (1980) 93 12 66.0
Kymppi, Swedish (1985) 93 10 65.3

for the northern areas, the problem of straw
strength in barley still remains to be solved.
Nevertheless, when compared to the older va-
riety, Otra, both Arra and Hja-673 showed a
significant improvement, though at the cost of
a slightly longer (3 days) growing time.

The average volumetric weight of all the new
varieties proved satisfactory in these experi-
ments. Regrettably, however, the earliest vari-
eties had a slightly lower volumetric weight
than the late ripening varieties. In the cooler
climate of the north, where the earliest varie-
ties are cultivated, the volumetric weight of
barley is often affected by an insufficient tem-
perature sum to such an extent that the volu-
metric weight does not meet the commercial-
ly acceptable limit of 51 kg/hl (MUKULA 1988).

CONCLUSIONS AND RECOMMENDATIONS

To draw conclusions on the basis of this study,
it should be kept in mind that an unusually dras-
tic change in the genetic plant material, i.e. in
the varieties, was going on during the study
period, while the cultivation techniques re-
mainde quite consistent. In 1986 only 30 % of
the total area of barley was planted with the
same varieties as were cultivated in 1969, and
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less than 50 % of the varieties cultivated in
1975. On the other hand, the newest and best
varieties, introduced in the 1980s, had not yet
been established for widespread cuitivation.
The rising trend in the average yield per hec-
tare during our study period was moderate, 38
kg/ha, or 1.5 % yearly, which may be less than
could have been expected. The improvement



of the genetic plant material apparently had not
yet reached its full effect. In addition, some
years at the end of the 1970s and in the early
1980s were exceptionally rainy and climatical-
ly less favourable to the old weak-straw barley
varieties, apparently having a lowering effect
on the trend.

The annual variation coefficient of the aver-
age yield per hectare was reasonable low, 11 %
for the total yield per hectare; it was 16 % for
the commercially acceptable yield. However,
the average commercial acceptability of the
yield was not quite satisfactory, at only 86 %.

The most significant problems in barley cul-
tivation seem to be regional. Both the average
-quality and the annual variability in the yield
is too high in the northern areas (zones III:2 and
I11:3) as well as in the region of Suomenselkd
(zone I11:1). Further studies are needed to im-
prove the situation in these areas (LAAKSONEN
1979). High variation coefficient caused by fre-

quent early summer drought in the southern
coast could be mitigated by using artificial irri-
gation to a greater extend than previously.
When the results of this study are compared
with those of our earlier report (MUKULA et al.
1977) and with the recent study of MELA
(1987), only minor changes in the annual rise
of the average yield per hectare and in the an-
nual variation coefficient have occurred since
the 1950s. However, in the various provinces
of Sweden, one of Finland’s neighbours, the an-
nual rise in the yields of barley per hectare has
continually been significantly faster than in Fin-
land (JANSSON 1987). Possible reasons for the
slower development in Finland were discussed
above. Only in the long term the achievements
of plant breeders as well as the forecasted at-
mospheric ’green-house’ effect may make the
situation more favourable to barley in this
country (MUKULA 1987, MUKULA et al. 1987).
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VI. Ohra 1969—1986

JAAKKO MUKULA ja OLLI RANTANEN

Maatalouden tutkimuskeskus

Ohran viljelyala oli Suomessa timin tutkimusjakson alkaessa
vuonna 1969 yhteensi 401 500 ha; tutkimusjakson loppu-
vuosina 1985—1986 se oli noin 600 000 ha, miki vastasi
suunnilleen 25 % maan koko peltoalasta. Ohran viljelyalue
ulottui eteldrannikolta ja saaristosta noin 67° N leveys-
asteelle saakka, satunnaisesti vielikin pohjoisemmaksi
(68°45' N).

Ohran keskimdiridinen hehtaarisato lisidntyi tutkimusjak-
son (1969—1986) aikana 2 275 kg:std 2 955 kg:aan lasket-
tuna lineaarisen trendin mukaan. *Trendisadon’ vuotuinen
nousu oli 40 kg/ha eli 1.5 %. Sadosta oli kauppakelpoista
keskimairin 86 %. Midriltiin ja laadultaan parhaat sadot
saatiin Lounais-Suomessa ja ldnsirannikolla; huonoimmik-
si ne jiivit koillisella marginaalialueella.

Ohran keskimiiriisten hehtaarisatojen vuosivaihtelua ku-
vaava variaatiokerroin oli 11 %; kauppakelpoisen sadon vas-
taava variaatiokerroin oli 16 %. Pienimpii variaatiokertoi-
met olivat Lounais-Suomessa ja linsirannikolla seki Sisi-Suo-
men jdrvialueella; suurimmiksi ne nousivat pohjoisilia vil-
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jelyalueilla ja etelirannikolla.

Tirkeimpid satotason vaihtelujen aiheuttajia olivat sateet
ja tulvat, etenkin vuosina 1974, 1977 ja 1981. Riittimitén
tehoisan limpétilan summa ja loppukesin yohallat aiheut-
tivat merkittivid satovahinkoja laajoilla alueilla pohjoises-
sa sekd Suomenselin vedenjakaja-alueella ja Pohjanmaalla
vuosina 1975—1978, pienemmilld alueilla pohjoisessa vuo-
sina 1982—1986. Alkukesin kuivuus aiheutti merkittivii
satovahinkoja etenkin Kaakkois-Suomessa vuonna 1973 ja
yleisesti koko Eteli-Suomessa mm. vuosina 1982 ja 1986.
Lisdksi satunnaiset rankkasateet ja rajuilmat aiheuttivat pai-
kallisia satovahinkoja etenkin vuonna 1979.

Tarkastelujakson aikana-saatiin viljelyyn runsaasti uusia,
entistd vahvakortisempia ohralajikkeita, joiden sateensie-
tokyky osoittautui merkittdvisti paremmaksi kuin aikaisem-
min viljeltyjen lajikkeiden. Sen sijaan entistd aikaisemmin
tuleentuvia ohralajikkeita ei tarkastelujakson aikana saatu
kehitetyksi.
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CLIMATIC RISKS TO THE YIELD AND QUALITY OF FIELD CROPS IN FINLAND

VII. OATS 1969—1986

JAAKKO MUKULA and OLLI RANTANEN

MuKULa, J. & RANTANEN, O. 1989. Climatic risks to the yield quality of field crops
in Finland. VII. Oats 1969—1986. Ann. Agric. Fenn. 28: 37—43. (Agric. Res. Centre,
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Oats are cultivated in Finland between latitudes 60°—66° N. At the beginning of
this study period, in 1969, the area planted for oats was 526 000 hectares; by 1986
it had fallen to 400 000 ha, corresponding to 17 % of the total arable land of the
country.

The average yield of oats per hectare, when calculated on the basis of the linear
trend, increased during this study period (1969—1986) from 2 305 kg to 3 000 kg,
which corresponded to an annual rise of 39 kg/ha or 1.5 %. The proportion of the
commercially acceptable yield was 85 %. The highest regional yield per hectare was
obtained on the southwestern and mid-western coast, the lowest in the north and
in the region penetrating further south to latitudes 62° N between the western Fin-
land and the central lake districts. Similarly, the best quality was obtained in the
southwest, the worst in the northeast.

The average variation coefficient for the annual yield per hectare was 9 %; the
corresponding figure for the commercially acceptable yield was 16 %. The least an-
nual variation was found in the south-central inland area extending from latitude
60°30’ N—G61°30" N in the west to latitudes 62°—62°30’ N in the east. The most
variation occurred in the north and in the region penetrating further south to lati-
tude 62° N between the western coast and the central lake districts. Yield losses
caused by night frost or an inadequate temperature sum occurred frequently in the
northwestern and northern areas. Abundant rain and flooding damaged the crop most
often in the west, while early summer drought was a common problem in the south.
Significant differences were also found between the varieties in their yield and quality
as well as in their resistance to climatic risks.

Index words: Finland, agriculture, climatic risks, oats.

INTRODUCTION

Oats are one of the two cereal species produced
for animal feed in Finland. They are cultivated
from zone I in the south up to latitude 66° N,
or zone II1:3, in the northwest and to latitude
64°30' N in the northeast, zone III:2 (Fig. 1).
Qats are less demanding than barley with re-
spect to the edaphic factors, growing well in

mull and especially in peat, which is often too
acidic for barley. Oats are also slightly more
resistant to night frost than barley (SALOHEIMO
1951, 1954). Most varieties of oats need, how-
ever, a longer growing time, and cannot there-
fore be cultivated as far north as barley.

At the beginning of this study period, in
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Fig. 1. Distribution of oats cultivation in Finland in 1975 (Atlas of Finland 1982).

1969, the area planted for oats was 526 000
hectares; by 1986 it had declined to 400 000
ha, which corresponded to 17 % of the total
arable land of the country (Fig. 2). During this
study period, oats were partly replaced by
barley as cattle feed. Due to its small grains and
thick husk, oats usually have a lower feed value
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than barley (LATHROP et al. 1938). The higher
lycine content, however, improves the nutri-
tive value of oats (POMERANZ et al. 1973). For
this reason, oats are still regarded as an impor-
tant supplement to barley in feed mixtures for
cattle (VARIS et al. 1979).

Up to beginning of the 1980s, the yielding
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Fig. 2. Annually planted area and harvested yield of oats
from 1969 to 1986.

potential of oats was comparable to that of
barley, but cannot compete with the best
strong-straw barley varieties introduced in the
1980s.

The most important varieties of oats current-
Iy cultivated in Finland are of domestic breed.
To ripen they need a growing time of 96 to 103
days, corresponding to an effective temperature
sum of 915—970 degree-days (base 5 °C). Thus
even the earliest oat varieties require a grow-
ing time and temperature sum which are almost
comparable to those needed by the latest barley
varieties. The normal grain size of the Finnish
oat cultivars varies between 28 and 36 g per
1 000 grains, the volumetric weight from 48 to
51 kg/hl and the husk content of the grains
from 24 to 26 %. To meet commercial accept-
ability, the volumetric weight must be above
43 kg/hl.

MATERIAL AND METHODS - .

The material and methods used in this study
were similar to those used in our reports on

spring wheat (V, p. 24 in this volume) and bar-
ley (VI, p. 31).

CLIMATIC IMPACTS IN 1969—1986

Annual variation in the yield

At the beginning of our study period, in 1969,
the average yield of oats per hectare was 2 305
kg, when calculated on the basis of the linear
trend; by 1986 it had increased to 3 000 kg (Fig.
3). This corresponded to an annual rise of 39
kg/ha, or 1.5 %. The proportion of the com-
mercially acceptable yield was 85 %.

The variation coefficient of the average yield
per hectare was 9 %; the corresponding coeffi-
cient for the commercially acceptable yield was
16 %.
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Fig. 3. Annual variation and linear trend of the yields per
hectare of oats from 1969 to 1986.

total yield
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The climatic factors resulting in the annual
variation were the same as those given in our
reports on spring wheat and barley (V and VI,
p- 21 and 29, respectively, in this volume), i.e.
an insufficient temperature sum and/or night
frost, abundant rain and/or flooding and eatly
summer drought. The average variation was
greatly affected by the regional differences dis-
cussed below.

Regional differences

The regional differences in the annual yields per
hectare, when calculated on the basis of the
linear trend at the end of our study period in
1986, are shown in Fig. 4. The highest yield,
3 200 kg/ha, was obtained in the southwestern
and mid-western coasts. The lowest level of
yield per hectare, 2 500 kg, was obtained in the
northeastern marginal area. Relatively low
yields were also found between the less fertile
Suomenselki region, zone I11:1, and in the cen-
tral lake districts, zones I1:4 and II:1.

The best grain quality was obtained in the
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Fig. 4. Regional differences in the trend yield’ of oats in
1986.
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Fig. 5. Regional differences in the average percentage of
the commercially acceptable yield of oats during the period
from 1969 to 1986.

southwestern region, between latitudes 60°30’
N—G61°30’ N, the lowest in the northeastern
marginal area (Fig. 5).

The lowest regional variation coefficient,
12 %, was found in the south-central inland
area, extending from latitudes 60°30'—61°30’
N in the west to latitudes 62°—62°30' N in the
east. This area covers the major part of zones
I:3 and I:4. The most regional variation, 25 %,
was found in the north. Relatively high was the
variation coefficient also in the region penetrat-
ing further south to latitude 62° N between the
western coast and the central lake districts as
well as in the southern coast (Fig. 6).

Regional quantitative yield losses (>20 %)
occurred as follows:

Night frosts and/or an inadequate tempera-
ture sum caused more or less severe loss in the
northern zones, III:1—III:3, almost every year.
Ostrobothnia, zone 11,2, and the western and
eastern corner of the Northern Lake District,
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Fig. 6. Regional differences in the variation coefficient (%)
of the yields per hectare of oats during the period from 1969
to 1986.

zone 11,1, were also damaged often. The worst
years here were 1975 (25 000 ha), 1976 (17 000
ha) and 1978 (15 000 ha).

Abundant rain and especially flooding fre-
quently damaged or locally destroyed the
crop in the western and southwestern areas,
sometimes in the southeastern area also. These
losses were more severe than the correspond-
ing losses in barley and wheat (cf. also the an-
nual variation in Fig. 6). The worst years here
were 1974 (25 000 ha), 1977 (35 000 ha), 1981
(221 000 ha) and 1984 (25 000 ha).

Early summer drought frequently damaged
oat yield in the south. These losses were, how-
ever, less severe than the corresponding loss-
es in barley (cf. annual variation in Fig. 6), in
the south.

VARIETAL DIFFERENCES

The results of recent field experiments (1979—
1986) comparing some characteristics of the
oats varieties currently cultivated in Finland are
given in Table 1. The growing time of the Finn-
ish cultivars varied in these experiments from
94 to 98 days. An exceptionally early Nor-
wegian variety, Pol, was included for compar-
ison. It needed only 89 days to ripen. Howev-
er, the straw of Pol is not strong enough to
resist lodging, and its grain quality and yield-

ing potential are low.

Based on the results of the above experi-
ments, the best variety for the southern Finland
seems to be Puhti, and Veli for the central and
the northern areas. Their lodging resistance was
not quite satisfactory, but nevertheless better
than for other varieties, and their grain quali-
ties — size, volumetric weight, protein content
and proportion of the kernel, were better than
the corresponding properties in other varieties.

Table 1. Results of recent field experiments comparing some characteristics of oats varieties currently cultivated in Fin-

land (RANTANEN 1987).

Name and origin Growing Lodging Grain size Volumetric Protein Proportion
time, of straw £/1000 weight content of husk
days % grains kg/hl % %

Pol, Norwegian (1974) 89 36 28.2 48 13.6 26.2

Veli, Finnish (1981) 94 24 34.4 52 13.9 23.6

Puhti, Finnish (1978) 98 26 34.5 50 13.0 22.2
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CONCLUSIONS AND RECOMMENDATIONS

As a result of our study, we recommend that
the cultivation of oats in Finland be continued,
as compared to barley, in the same range as
presently. Keeping oats in the cropping system
of arable land is advisable, as oats have better
resistance to plant diseases. Oats also thrive bet-
ter than other cereals in acidic soil. They do
well in mull and peat, which are common in
the north. In addition, the nutritive value of
oats makes them good supplement to barley in
feed mixtures. The self-sufficiency of cattle
farming in the north would be more secure
with the cultivation of oats than with barley
alone.

The major difficulty in cultivating barley in
the north is its long growing time. This problem
seldom exists in southern areas. Our best vari-
ety, Puhti, needs only 98 days to ripen, which
is normally enough in the south. The certainty
of oat yield, when measured by the variation
coefficient, is reasonably good, especially be-
tween the latitudes 61°—62°30’ N or up to the
zones 1:3 and I:4. Slightly higher coefficients oc-
curred in the southern coast, due to the varia-
tion caused by early summer drought. This
could, like in barley, be eased by artificial irri-
gation.

The earlier of our two best cultivars, Veli,
which need only 94 days to ripen, is a remark-
able achievement of Finnish plant breeding.

However, still earlier varieties are needed for
the northern areas of zones I11:1—1I11:3, where
night frost is a major problem, decreasing the
safety of oat cultivation. In the northern mar-
ginal area the variation coefficient approaches
25 % which is too much. The significantly
earlier variety, Pol, would be safer than Veli.
However, due to Pol’s serious weaknesses in-
cluding its low yielding potential, susceptibili-
ty to lodging and especially, insufficient quali-
ty, it cannot be recommended for widespread
cultivation. Future plant breeders fall the chal-
lenge of finding a solution suitable for oat cul-
tivation in the north.

Damage and yield losses caused by flooding
from rivers and lakes occurred more commonly
with oats than with other cereals. This is un-
derstandable, because oats are grown most
often on flatlands or along riversides and
around lakes, where mull and peat soil are com-
mon. Dams and improved regulation of the
water level in rivers would lessen or eliminate
this problem.

Due to the long growing time, oats should
be sown as early as possible. In flatlands and
especially in peat soil, this is difficult because
of the wetness and softness of the soil. In spe-
cial cases, early sowing over frozen peat once
the snow has melted may be advisable.
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VII. Kaura 1969—1986

JAAKKO MUKULA ja OLLI RANTANEN

Maatalouden tutkimuskeskus

Kauran viljelyala oli Suomessa timin tutkimusjakson alkaes-
sa vuonna 1969 526 000 ha ja viheni vuoteen 1986 men-
nessi 400 000 ha:iin, miki vastasi 17 % kokonaispeltoalasta.
Kauran keskimiiriinen hehtaarisato kohosi tutkimusjakson
aikana lineaarisen trendin mukaisesti laskettuna 2 305 kg:sta
3 000 kg:aan, miki vastasi vuotuista nousua 39 kg/ha eli
1.5 %. Kauran kauppakelpoisen sadon osuus oli 85 %.

Korkeimmat kauran hehtaarisadot, 3 200 kg/ha, saatiin
lounaassa ja Eteld-Pohjanmaan Kyrénmaalla, pienimmiksi,
2 500 kg/ha, ne jdivit kauran viljelyn pohjoisella d4rialueel-
la. My®s Suomenselilld (vyohyke II1:1) ja sieltd etelddn Jir-
vi-Suomen vyohykkeelle I1:1 tydntyvilld seudulla hehtaa-
risadot jdivit suhteellisen heikoiksi.

Kauran keskimiiriisten hehtaarisatojen vuosivaihtelua
kuvaava variaatiokerroin oli vain 9 %; kauppakelpoiselle
sadolle laskettu variaatiokerroin oli kuitenkin suurempi,
16 %.

Variaatiokertoimet olivat pienimpii eteldisessi Keski-Suo-
messa, suurimmiksi ne kohosivat pohjoisessa, melko suu-
riksi myds Suomenselilli ja sieltd lounaaseen ulottuvalla seu-
dulla sekid etelirannikolla.

Tirkeimmit kauran satovahinkojen aiheuttajat olivat yo-
hallat. TAma4 johtui siitd, ettd kauran kasvuaika on pitki ja
sen viljelyalue ulottuu Suomessa arveluttavan etiille poh-
joiseen. Hallavahinkojen vihentimiseksi olisi tirkeatd saa-
da kehitetyksi kauralajikkeita, joiden kasvuaika on lyhyempi
kuin nykyisin viljelyssi olevien. Ellei tissd onnistuta, on kau-
ran viljelyd pohjoisessa vihennettivi.

Toiseksi tirkeimmit kauran satovahinkojen aiheuttajat oli-
vat sateet ja tulvat. Kauraa viljelld4n eniten alavilla multa-
ja turvemailla, jotka kirsivit sateista ja tulvista suhteellisesti
enemmin kuin muut maalajit. Sadevahinkojen vihentimi-
seksi olisi kauran jalostuksen erddnid pidtavoitteena edel-
leenkin pidettivi korren lujuuden parantamista. Tulvava-
hinkojen vihentimiseksi olisi tirkedtd myods kehittdd vesien
sdidnndstelyd ja suojapatojen rakentamista.

Merkittdvid poudantuhoja esiintyi kaurassa vihemmin
kuin muissa kevitviljoissa, ja ne sijoittuvat pidasiallisesti Ete-
l4-Suomen rannikkoalueille. Niiden vahinkojen vihentimi-
seksi suosittelemme kaurallekin keinokastelua pahimmin
poudanaroilla alueilla.

43



ANNALES AGRICULTURAE FENNIAE, VOL. 28: 45—84 (1989)

LIITE — APPENDIX

LUETTELO VUONNA 1988 JULKAISTUISTA
MAATALOUSALAN KIRJOITUKSISTA

List of agricultural papers published in 1988

45



MAATALOUDEN TUTKIMUSKESKUS

Agricultural Research Centre

Hallintotoimisto, Jokioinen

Administrativa Bureau, Jokioinen

OjaLa, R., KoNJE, D. & PouTiAINEN, E. Silage making as a
fodder conservation method for dry season in western
Kenya. Proc. VI World Conf. Anim. Prod., Helsinki. 1 p.

—, MUCHINS, J.W. & PouTIAINEN, E. The utilization poten-
tial of maize stover and sugar cane tops for dairy cows
in western Kenya. Proc. VI World Conf. on Anim. Prod.,
Helsinki. 1 p.

PouTiaINEN, E. Henkildresurssit maataloustutkimuksen
ongelmana. Karjatalous 64, 1: 14—15.

— Itsendisyys vai alistus. Pellervo 90, 1: 6—7, 9.

— Maatalouden tutkimuskeskuksen uudet tutkimustavoit-
teet. Kdytinndn Maamies 37, 3: 58—59.

— Priority areas of research at the Agricultural Research
Centre. Ann. Agric. Fenn. 27: 171—176.

— Maataloustutkimuksen tulevaisuudennikymii. Sopimus-
viljelijd 1: 2.

— CGIAR haluaa levittdd tietoa tutkijalta viljelijille. Ke-
hitysyhteistyd 1: 34—35.

— Feed Resources. Feeding Practices. Finnish Animal
Production. p. 39—56.

— MTTK uusien tehtivien edessi. Jokildinin Sanomat 9.6.

— Maatalouden tutkimus uusien tehtivien edessd. Oma Maa
27.7.

— Maito on ja pysyy maatalouden pidituotteena. Maas.
Tulev. 6.10. p. 2.

Kasvinjalostuscsasto, Jokioinen

Department of Plant Breeding, Jokioinen

AAsTVEIT, K., DENNIS, B., SAASTAMOINEN, M., HELGADOTTIR,
H., SALL, T. & YNDGAARD, F. Databehandling i plan-
teforedling. Samnordisk Planteforedling. SNP-Publi-
kasjon. 30 p. Nordisk Ministerrdd, Kgbenhavn.

HomMO, L. Rukiin viljelylaajuuden edellytykset. Koetoim.
ja Kdyt. 45: 69.

ILoLa, A., ELOMAA, E. & PuLLl, S. Testing of a Danish growth
model for barley, turnip rape and timothy in Finnish
conditions. J. Agric. Sci. Finl. 60: 631—660.

JOKINEN, K., URONEN, T. & THOMPSON, D. Are phenolic com-
pounds indicators of active growth of Scots pine (Pi-
nus sylvestris L.) in vitro? Abstr. 15th Congr. Scand. Soc.
Plant Physiol. Physiol. Plant. 73: 11A.

—, URoNEN, T. & THOMPSON, D. Correlation between vig-
orous growth and high phenolic levels in Scots pine (Pi-
nus sylvestris L.) tissues in vitro. Abstr. 2nd Nordic

46

Symp. on Cell and Tissue Culture. Helsinggr, Denmark.
p. 14.

KorTET, S. Panimoteollisuuden mallasohralle asettamat
vaatimukset. Maatalouden tutkimus- ja tuotantopiivit.
Maatalouden tutkimuskeskus, Jokioinen. Mimeogr. 6 p.

— Taudinkestivyys ohran jalostustavoitteena. Koetoim. ja
Kiyt. 45: 70.

MAKELA-KURTTO, R. & Tares, T. Midnnyn neulasten lyijy-
pitoisuudet Helsingin seudulla 1970 ja 1986. Ympiristd
ja Terveys 19, 1: 28—32.

PaHKALA, K. & SOVERO, M. The cultivation and breeding of
oilseed crops in Finland. Ann. Agric. Fenn. 27: 199—
207.

PuLul, S. Kansainvilistyminen uuden tiedon avain. Suom.
Maatal.tiet. Seur. Tied. 11: 1—2.

— Okad odlingssikerhet inom héstsidesodlingen behévs.

~ LOA 69, 8: 298—299.

— Adaptation of red clover to the long day environment.
J. Agric. Sci. Finl. 60: 201—214.

— Om forutsittningar for rédkloverns vinterhirdighet.
NJF-seminarium 136. Vallbaljvixter, odling och utnytt-
jande. Arhus. p. 115—122. Mimeogr.

— Kasvinjalostuksen tavoitteet ja mahdoillisuudet Maa-
talouden tutkimuskeskuksessa. Koetoim. ja Kiyt. 45:
65—66.

RAvVANTTI, S. Jokioisten uusin timoteilajike Alma. Koetoim.
ja Kiyt. 45: 33.

SAASTAMOINEN, M. Genetic and environmental variation in
chemical composition of grains in barley and oats.
Academic Dissertation. 81 p. + 7 publications. Helsinki.

— Kauran laatu. Koetoim. ja Kiyt. 45: G6.

—, KUMPULAINEN, J. & NUMMELA, S. Genetic and environ-
mental variation in oil content and fatty acid composi-
tion of oats. Kemia-Kemi 15 (10B): 1046.

SaLo, Y. Kevitvehnin katovuosi 1987. Koetoim. ja Kiyt.
45: 8.

— Uudet menetelmit vehnin leivontaominaisuuksien ke-
hittdmiseksi. Maatalouden tutkimus- ja tuotantopdivit.
Maatalouden tutkimuskeskus, Jokioinen. Mimeogr. 7 p.

— Vehnin leivontaominaisuuksien kehittimismahdolli-
suudet. Oma Maa 34, 37: 8.

— Vehnin laatujalostuksen mahdollisuudet. Koetoim. ja
Kiyt. 45: 67.

VIINIKKA, Y. & SOVERO, M. Karyotypes and meijotic behavior
of chromosomes in two male sterile strains of Brassica
campestris L. Hereditas 109: 93—97.

Vickki, J. Oljykasvien jalostuksen nykynikymit. Koetoim.
ja Kiyt. 45: 67—68.

— Jalostuksen mahdollisuudet dljykasvien viljelyn laajen-
tamiseksi. Maatalouden tutkimus- ja tuotantopdivit.
Maatalouden tutkimuskeskus, Jokioinen. Mimeogr. 3 p.



Kasvinviljelyosasto, Jokioinen

Department of Crop Science, Jokioinen

ErviO, L-R. Rikkakasvien torjunta rehunurmista. Kasvin-
suoj. seur. Kasvinsuojelupiivit 1988: 26—30.

— Juolavehnin, leskenlehden, peltovalvatin ja pelto-
ohdakkeen torjunta. Ajankohtaisia kasvinsuojeluohjei-
ta. Kasvinsuoj.seur. Julk. 79: 22—25.

— Syysviljat, rikkakasvien torjunta. Ajankohtaisia kasvin-
suojeluohjeita. Kasvinsuoj.seur. Julk. 79: 33—34.

— Apilan suojavilja, rikkakasvien torjunta. Ajankohtaisia
kasvinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79: 46—47.

— Heinien siemenviljelykset, rikkakasvien torjunta. Ajan-
kohtaisia kasvinsuojeluohjeita..Kasvinsuoj.seur: Julk.. 79:
48.

— Niittonurmet ja laitumet, rikkakasvien torjunta. Kasvin-
suoj.seur. Julk. 79: 49.

— Viljojen torjuntaruiskutukset ja sid. Koetoim. ja Kiyt.
45: 56.

— The effect of frost and herbicide treatment on some field
crops and weeds. Ann. Agric. Fenn. 27, 2: 131—140.

Hivola, S-L. & RANTANEN, O. Kaura. Koetoim. ja Kiyt. 45:
20.

— & RANTANEN, O. Ohra. Koetoim. ja Kiyt. 45: 20.

ILOLA, A., ELOMAA, E. & PuLLl, S. Testing of a Danish growth
model for barley, turnip rape and timothy in Finnish
conditions. J. Agric. Sci. Finl. 60: 631—660.

JUNNILA, S. Mitd dinosebin jilkeen rikkakasvien torjunnas-
sa. Kasvinsuoj.seur. Kasvinsuojelupiivit 1988: 39—43.

— Kevitviljojen rikkakasvien torjunta-aika. Kasvinsuoj.
seur. Kasvinsuojelupiivit 1988: 19—25.

— Miti dinosebin jilkeen. Herneen ja pensaspavun rikka-
kasvintorjunta vaikeutunut. Koetoim. ja Kiyt. 45: 29.

— Kevitviljat, rikkakasvit. Ajankohtaisia kasvinsuojeluoh-
jeita. Kasvinsuoj.seur. Julk. 79: 43—44.

— Peruna, rikkakasvit. Ajankohtaisia kasvinsuojeluohjei-
ta. Kasvinsuoj.seur. Julk. 79: 59—60.

— Herne ja papu, rikkakasvit. Ajankohtaisia kasvinsuoje-
luohjeita. Kasvinsuoj.seur. Julk. 79: 85.

— Pienannosherbisidit kevitviljoilla — Glean 20 DF, Ally
20 DF ja Logran 20 WG. Maatalouden tutkimuskeskus,
Tiedote 4/88: 1—15.

— Starane M kevitviljojen rikkakasvien torjunnassa. Maa-
talouden tutkimuskeskus, Tiedote 4/88: 16—18.

— Kamilon B ja Kamilon D kevitviljojen rikkakasvien tor-
junnassa. Maatalouden tutkimuskeskus, Tiedote 4/88:
19—23.

— Kevitviljaherbisidit, rikkahdvite KH 10/77, KH 2/83 ja
Ipactril. Maatalouden tutkimuskeskus, Tiedote 4/88:
24—31.

— Perunaherbisideji tehokkuustarkastuksessa. Maatalou-
den tutkimuskeskus, Tiedote 18/88: 1—15.

— Lehviston hivitys herneelli ja 6ljykasveilla. Maatalou-
den tutkimuskeskus, Tiedote 18/88: 16—24.

KonTTuRl, M. & KOYLJARvI, ]. Hernelajikkeet. Koetoim. ja
Kiyt. 45: 24.

KuisMa, T. & KONTTURL, M. 1987. Typpilannoituksen vai-
kutus ohralajikkeiden mallastuvuuteen. Maatalouden tut-
kimuskeskus. Tiedote 8/87: 67—134.

KANKANEN, H. & KonTTURI, M. Kylvétiheyden vaikutus leh-
tityypiltddn erilaisten herneiden sadon muodostumiseen.
Maatalouden tutkimuskeskus, Tiedote 22/88. 69 p.

MELA, T. Luonnonmukainen peltoviljely Suomessa. Helsin-
gin yliopiston kasvinviljelytieteen laitos. Julkaisuja 16,
238 p.

— The diversity of alternative farming in Finland. Global
perspectives on agroecology and sustainable agricultural
systems. Proc. Sixth Intern. Sci. Conf. of the Intern.
Federation of Organic Agriculture Movements: 371—
375. Santa Cruz, California.

— Vaihtoehtoisia viljelytapoja — minkilaisia ne ovat? Kyl-
vOsiemen 5: 5—9.

MukuLa, J. Forsoksverksamheten pé vixtodlingsomradet i
Sverige. 23 p. Lantbrukets forskningscentral, Jockis, Fin-
land.

— The effects of climatic variations on agriculture in Fin-
land. The effects on barley yields. The Impacts of
Climatic Variations on Agriculture 1: 547—563. Eds.
M.L. Parry, T.R. Carter & N.T. Konijn. Kluwer Academic
Publishers.

MusTONEN, L. Potatissorternas glykoalkaloidhale. NJF-
seminarium Nr 131. Uppsala. 2 p.

— & KaNnaas, A. Uusia perunalajikkeita viljelyyn. Koetoim.
ja Kiyt. 45: 23.

—, RANTANEN, O., NIEMELAINEN, O., PAHKALA, K., KONTTURI,
M. & MATTILa, L. Virallisten lajikekokeiden tuloksia
1980—1987. Maatalouden tutkimuskeskus, Tiedote
12/88. 138 p.

—, RANTANEN, O., NIEMELAINEN, O., PAHKALA, K. & KONTTU-
RI, M. Peltokasvilajikkeiden vertailu. Pelto-Pirkan Pii-
vintieto 1989: 103—107.

—, RANTANEN, O., NIEMELAINEN, O., PaHKALA, K. & KONTTU-
R1, M. Tirkeimmit peltokasvilajikkeet. Maatalouskalen-
teri 1989: 128—134.

—, RANTANEN, O., NIEMELAINEN, O., PaHKALA, K. & KONTTU-
Rl, M. Tirkeimmit peltokasvilajikkeet. Pellervo 73,
17B, 101—104.

NIEMELAINEN, O. Miti lajiketta pihanurmikkoon? Puutarha
91: 402—403.

— Tuloksia virallisista lajikekokeista. Koiranheini. Koe-
toim. ja Kiyt. 45: 22.

— Tuloksia virallisista lajikekokeista. Englannin raiheind.
Koetoim. ja Kiyt. 45: 22.

— Koiranheinin siemenviljelyi voisi lisitd. Saroilta 88, 7:
26—27.

PaHKALA, K. Syysvehnin rikkakasvit ja niiden torjunta. Kas-
vinsuojelulehti 21, 3: 64—G65.

— & Ervio, L-R. Rikkakasvien ja niiden torjunnan vaiku-
tus syysvehnin satoon. Kasvinsuoj.seur. Kasvinsuoje-
lupidivit 1988: 63—64.

— & Kairenrampl, S. Pellavakuidun tuotannosta Liettuassa.
Suomen Pellava ry:n tiedotuslehti 2: 5—10.

— & KoyLyArvi, J. Rypsin ja rapsin lajikkeet ja viljely-
alueet. Koetoim. ja Kiyt. 45: 18.

— & SovEero, M. The cultivation and breeding of oilseed
crops in Finland. Ann. Agr. Fenn. 27, 3: 199—207.

RANTANEN, O. The effects of climatic variations on agricul-
ture in Finland. The effects on spring wheat yields. The

47



Impacts of Climatic Variations on Agriculture 1:
565—577. Eds. M.L. Parry, T.R. Carter & N.T. Konijn.
Kluwer Academic Publishers.

— Ny prissittning pi vete. Tidskrift for Lantmén och An-
delsfolk 69: 522—523.

— & SOLANTIE, R. Peltoviljelyn alue- ja vyShykejaon perus-
teet. Maatalouden tutkimuskeskus, Tiedote 16/88.
18—31.

— & SoLanTIg, R. Ehdotus peltoviljelyn uudeksi alue- ja
vyOhykejaoksi. Kdytinnén Maamies 4/88. 37—40.
SALONEN, J. Hukkakauran kemiallinen torjunta viljapelloil-

ta. Koetoim. ja Kdyt. 45: 32.

— Kevitvehnin ja ohran lehtilaikkutautien ja tyvitautien
esiintyminen Suomessa vuosina 1985—1987. Laudatur-
tutkielma. Helsingin yliopisto, Kasvipatologian laitos.
43 p.

— Légdosherbicid DPX A7881 i oljevixter. Vixtskydds-
rapporter, Jordbruk 53: 79—82.

— Rikkakasvibjologit kokoontuivat Ranskassa. Kasvinsuo-
jelulehti 21, 4: 100—101.

— Hukkakaura. Ajankohtaisia kasvinsuojeluohjeita. Kasvin-
suoj.seur. Julk. 79: 25—30.

— Ristikukkaiset 6ljykasvit, rikkakasvit. Ajankohtaisia kas-
vinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79: 69.

— & Ervi0, L-R. The efficacy of chemical weed control in
spring cereals in Finland. Weed Research 28: 231—235.

— & Ervi0, L-R. Changes in the weed infestation of spring
cereals in Finland between the 1960°s and 1980’s. Proc.
Vllleme Colloque International sur la Biologie, I'Eco-
logie et la Systematique des mauvaises herbes, Dijon
Ranska, p. 439—444.

SEPPALA, R. & KONTTURI, M. 1987. Mallasohran reagointi
typpilannoitukseen. Maatalouden tutkimuskeskus. Tie-
dote 8/87: 1—66.

TALVITIE, H. & RANTANEN, O. Kevitvehni. Koetoim. ja Kiyt.
45: 21,

— & RANTANEN, O. Syysvehni. Koetoim. ja Kiyt. 45: 19.

VIRRI, K. & RANTANEN, O. Ruis. Koetoim. ja Kiyt. 45: 19.

Kasvitautiosasto, Jokioinen

Department of Plant Pathology, Jokioinen

BREMER, K. & TaHVONEN, R. Hedelmi- ja marjakasvit, kas-
vitaudit. Kasvinsuoj.seur. Julk. 61: 88—92, 94—95,
98—100.

HANNUKKALA, A. Bekdmpning av striabassjukdomar genom
vixtfoljd. Vixtskydssraporter, Jordbruk 52: 74.

— Diseases of rapeseed in Finland. Groupe Consultatif In-
ternational Recherche Colza (GCIRC) Bull. 4: 23—25.

— Kevitviljojen taudinkestivyys- ja jalostustavoitteet. Maa-
talouden tutkimus- ja tuotantopiivit. Maatalouden tut-
kimuskeskus, Jokioinen. Mimeogr. 2 p.

— Pahkahomeen merkitys rapsin tautina Suomessa. Kas-
vinsuoj.seur. Kasvinsuojelupdivit 1988: 103—105.

— Prediction of crop losses due to root rots of cereals.
Nordic Postgraduate Course in Plant Pathology. Honne,
Norway. p. 17—19. Mimeogr.

— Ristikukkaiset 6ljykasvit, kasvitaudit. Ajankohtaisia kas-

48

vinsuojeluohjeita. Kasvinsuoj.seur. julk. 79: 65—66.

— Rypsin ja rapsin pahimmat taudit — Pahkahome ja mo-
hojuuri. Koetoim. ja Kiyt. 45: 6.

— Rypsin pahkahome, sadekesin ongelmatauti. Kiytinnon
Maamies 37, 3: 83, 85.

— Tyvitauteja kaikilla kevitviljapelloilla. Koetoim. ja Kiyt.
45: 7.

— Vehnin ja ohran tyvi- ja juuristotaudit eri viljelyjérjes-
telmissi. Lisensiaatintutkimus. Helsingin yliopisto, kas-
vipatologian laitos. Mimeogr. 94 p.

— & Koronen, H. 1987. Microdochium bolleyi, a com-
mon root inhabitant of barley and wheat roots in Fin-
Iand. Karstenia 27: 31—36.

HARrju, P., KOPONEN, H., MANNINEN, M. & TAHVONEN, R.
Desinfiointiaineiden tehokkuus tutkimuksen kohteena.
Puutarha-Uutiset 40, 49: 1516—1517.

KurppA, A. Perunan virus nimelti mop-top. Kiytinnon
Maamies 37, 1: 10—12.

— Perunan maalevintiiset virukset. Suomen Perunaseuran
talviseminaari 1988. Suomen Perunaseur. Julk. 1/1988.

— Kestdvien lajikkeiden avulla perunan mop-top-viruksen
torjuntaan. Koetoim. ja Kiyt. 45: 9.

— & .Kurepa, S. Kirvat kivividt ja virus iski. Kdytdnnon
Maamies 37, 8: 10—12.

KurtTO, J. Apila, kasvitaudit. Ajankohtaisia kasvinsuoje-
luohjeita. Kasvinsuoj.seur. Julk. 79: 45—46.

— Lentonoentorjuntakokeista. Kasvinsuoj.seur. Kasvinsuo-
jelupdivit 1988: 75—78.

— Nyt on peittaus paikallaan. Kiytinnén Maamies 37, 3:
80—81.

— Resultat av finska betningsmedelsforsok, resultat frin
officiell provning av betningsmedel mot sjukdomar pé
strisidd. Vixtskyddsrapporter, Jordbruk 52: 70—73.

— Syysviljat, kasvitaudit. Ajankohtaisia kasvinsuojeluoh-
jeita. Kasvinsuoj.seur. Julk. 79: 32.

— Viljojen lehtilaikkutautien torjunta. Kasvinsuoj.seur. Kas-
vinsuojelupdivit 1988: 85—91.

—, HANNUKKALA, A. & KuUrppa, A. Kevitviljat, kasvitaudit.
Ajankohtaisia kasvinsuojeluohjeita. Kasvinsuoj.seur.
Julk. 79: 35—40.

LEMMETTY, A. Omenan kloroottinen lehtilaikku — piilevi
virustauti omenapuissa. Puutarha 91: 254—255.

— Isolation and purification of apple chlorotic leaf spot
virus and its occurrence in Finnish orchards. 14th In-
tern. Symp. Fruit Tree Virus Dis. and 5th Intern. Symp.
Small Fruit Virus Dis. p. 54. Thessaloniki, Greece.

MARKKULA, I. Kasvitaudit 1987. Koetoim. ja Kiyt. 45: 3.

— Vihannesten taimikasvatuksen taudeista ja tuholaisista.
Puutarha-Uutiset 40, 11: 304.

— Huonekasvien kasvinsuojelu. Tietopaketti. Puutarha-
Uutiset 40, 14: 459—462.

— Herukan, mansikan ja omenan kasvinsuojelu. Puutarha-
Uutiset 40, 19: 630.

— Herukanidkimipunkin leviimisen aikaan. Puutarha-
Uutiset 40, 20: 641.

— Lihiviikot ratkaisevia. Puutarha-Uutiset 40, 21: 664—
665.

— Mustaherukka lihtenyt huonosti kasvuun. Puutarha-
Uutiset 40, 22: 690.



— Porkkanakemppi tulossa. Puutarha-Uutiset 40, 23: 714.

— Omenakidridisen torjunta tuskin tarpeen. Puutarha-
Uutiset 40, 25: 758.

— Hernekiiridiset vihissd. Puutarha-Uutiset 40, 27: 799.

— Mansikkapunkin torjunta-aika kisilld. Puutarha-Uutiset
40, 35: 1058.

— Myyritalvi edessi. Puutarha-Uutiset 40, 37: 1181.

— Harmaahome kaalin pahin varastotauti. Puutarha-Uutiset
40, 38: 1211.

— Tepsivit keinot. Kotipuutarha 48, 2: 55.

— Huonekasvien kasvitaudit. Kotipuutarha 48, 3: 132—
133.

— Hirmd. Kotipuutarha 48, 6—7: 283.

— Amarylliksen punalaikku. Kotipuutarha 48, 9: 349.

— Vilin4d kukkamullassa. Kotipuutarha 48, 10: 392.

— Piilossa kilven ja villan alla. Kotipuutarha 48, 11—12:
441.

— Luulo ei ole tiedon véirti. Sarcilta 34, 7: 38—39.

— Etanat yllduivit. Kiytdnnon Maamies 37, 10: 28—29.

OJaNIEM], R. & HANNUKKALA, A. Kevitviljojen lehtilaikkutau-
dit tulleet jdddikseen? Koetoim. ja Kiyt. 45: 6.

PARIKKA, P. Herneen lakastumistaudit. Kasvinsuoj.seur. Kas-
vinsuojelupdivit 1988: 118—121.

— Mansikan juurilaho. Puutarha 91: 34—35.

— Gnomonia-sieni mansikan ruskomidin ja varsilaikun ai-
heuttajana. Puutarha 91: 411—412.

— Miksi herne kasvaa heikosti? Puutarha 91: 454—455.

— Perennojen siemenlevintdiset sienet. Puutarha 91:
560—562.

— Rotrdta och rot patogena svampar hos jordgubbe. NJF
seminar nr 138. Jordgubbsodling i Norden. Aland. p.
20—22. Mimeogr.

— Fungicide resistance. Present situation and fungicide
strategies in Finland. Nord. Jordbr.forskn. 70: 475.

— Marjoja pilaavat kasvitaudit ja niiden torjunta. Hedelmin-
ja marjanviljelijdiden 8. talviluentopiivit. 4 p. Mimeogr.

— Mansikka, kasvitaudit. Ajankohtaisia kasvinsuojeluoh-
jeita. Kasvinsuoj.seur. Julk. 79: 108—110.

— Herne ja papu, kasvitaudit. Ajankohtaisia Kasvinsuoje-
luohjeita. Kasvinsuoj.seur. Julk. 79: 83—84.

— Heinien siemenviljelykset, kasvitaudit. Ajankohtaisia kas-
vinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79: 47.

— Nurmikkoheinit, kasvitaudit. Ajankohtaisia kasvinsuo-
jeluohjeita. Kasvinsuoj.seur. Julk. 79: 50.

— Avomaan koristekasvit, kasvitaudit. Ajankohtaisia kas-
vinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79: 113—115.

SepPANEN, E. Perunan taudit jiivit kadon varjoon. Koetoim.
ja Kiyt. 45: 3.

— Pahin ruttovuosi miesmuistiin. Kiytinnén Maamies 37,
12: 38—39.

— & Kurppa, A. Peruna, kasvitaudit. Ajankohtaisia Kasvin-
suojeluohjeita. Kasvinsuoj.seur. Julk. 79: 52—57.
TAHVONEN, R. 1987. Lehtihometta ja lakastumista, kurkun

kaksi uutta tautia. Koetoim. ja Kiyt. 44: 29.

—, AVIKAINEN, H. & LAHDENPERA, M-L. 1987. Biologinen kas-
vitautien torjunta jo nikopiirissd. Koetoim. ja Kiyt. 44:
32.

— Kasvihuonekasvien kasvinsuojeluohjelmat. Kasvitautien
torjunta. Puutarha-Uutiset 40: 149—151.

— Taudit ja niiden torjunta. Kerikaalin tuotanto. Tieto
Tuottamaan 47: 53—55.

— Microbial control of plant diseases with Streptomyces
spp. EPPO Bulletin 18: 55—59.

— Biological disease control with Streptomyces. 5th In-
tern. Congr. Pl. Path. 209. Kyoto.

— Leaf spot disease and its control on red currant in Fin-
land. Nord. Vixtskyddskonferens 1988. Vixtskyddsra-
porter 52: 54.

— Kasvualustan mikrobimanipulaatio. Helsingin yliopiston
puutarhatieteen laitoksen julkaisu 8: 40—42.

— Sokeri- ja punajuurikas. Kasvitaudit. Kasvinsuoj.seur.
Julk. 79: 61.

— Avomaan vihannekset, yleinen tuhojen torjunta, kasvi-
taudit. Kasvinsuoj.seur. Julk. 79: 70—71.

— Kaali, lanttu, nauris ym. ristikukkaiset. Kasvitaudit. Kas-
vinsuoj.seur. Julk. 61: 74.

— Porkkana, selleri, tilli ym. sarjakukkaiset. Kasvitaudit.
Kasvinsuoj.seur. Julk. 61:78.

— Sipulit ja purjo. Kasvitaudit. Kasvinsuoj.seur. Julk. 61:
80—81.

— Avomaan kurkku, kasvitaudit. Kasvinsuoj.seur. Julk. 61:
86.

— & LAHDENPERA, M-L. Biological control of Botrytis cine-
rea and Rhizoctonia solani in lettuce by Streptomyces
sp. Ann. Agric. Fenn. 27: 107—116.

—, TiTTaneN, K., TUOMINEN, M. & AURa, E. Viljelykierto.
Kerikaalin tuotanto. Tieto Tuottamaan 47: 16—17.

TALvITIE, H., RUIPPO, J. & HANNUKKALA, A. Esikasvin valinta
— tidrked osa rukiin viljelytekniikkaa. Koetoim. ja Kéyt.
45: 4.

TnuKKALA, K. & KUrPPA, A. Bekdmpning av potatis virus Y
(PVY) med oljebesprutning. (Summary: Control of pota-
to virus Y with mineral oil. Vixtskyddsrapp. Jordbr. 53:
93—97.

—, Kurprpa, S. & Kurppa, A. Kirvat tulevat. Kiytinndn
Maamies 37, 5: 18—20.

UOSUKAINEN, M. & KURPPA, A. Production of healthy plant-
ing material. Ann. Agric. Fenn. 27: 209—217.

Kotieldinhoito-osasto, Jokioinen

Department of Animal Husbandry, Jokioinen

ARONEN, 1. Rehuteollisuus elintarviketeollisuuden sivutuot-
teiden hyodyntijini. Kdytinnén Maamies 37, 9: 31.

—, HepoLA, H., ALasPAA, M. & LampiLa, M. Different levels
of concentrate supply on straw based rations of grow-
ing ayrshire bulls. Proc. VI World Conf. Anim. Prod.,
Helsinki. p. 328.

HEIKKILA, T., VAATAINEN, H. & LampILA, M. Barley or oats for
dairy cows. Proc. VI World Conf. Anim. Prod., Helsinki.
336 p.

KuskINEN, T. Nutritive value of barley protein concentrate
for broiler chickens. Proc. VI World Conf. Anim. Prod.,
Helsinki. 304 p.

— Barley protein concentrate in broiler diets. Proc. XVIII
World’s Poult. Congr., 1988: 912—914. Nagoya, Japan.

49



— Kanan iin, rehun ja ympiristotekijoiden vaikutus mu-
nan sisdllon laatuun. Siipikarja 70: 395, 397, 398.

— Huonolaatuisen viljan arvo. Maatalouden Tutkimus- ja
tuotantopdivit. Maatalouden tutkimuskeskus, Jokioinen.
Mimeogr. 9 p.

— Choice feeding — grundliggande teori och modelfor-
sok. Nord. Jordbr.forskn. 70: 8.

— & MAKELA, ]. Kasviperiisten valkuaisrehujen sulavuus
minkeilld. Smiltbarhet av vegetabiliska proteinfoderme-
del hos mink. Digestibility of protein feedstuffs derived
from plants in mink. Maatalouden tutkimuskeskus, Tie-
dote 5/88: 1—13.

—, MAKELA, J. & RouvineN, K. Eri viljalajien sulavuus min-
killd ja siniketulla. Smiltbarhet av olika spannmadl hos
mink och bliriv. Digestibility of different grains in mink
and blue fox. Maatalouden tutkimuskeskus, Tiedote
5/88: 14—23.

—, REpPONEN, H. Viime vuoden rehuviljan energia-arvoja ka-
noille. Koetoim. ja Kiyt. 45: 39.

KossiLa, V. Lisdvettd tarvitaan. Karjatalous 64, 6: 31.

— Enzyme treated cereals in the feeding of small calves.
First Int. Symp. Enzymes in the forefront of food and
feed industries. Helsinki Univ. of Technology, Es-
poo/Otaniemi. 13 p. .

— Effects of roughage and celected shemical diet com-
ponents on growth rate, feed conversion and carcass
in dairy beef animals. Ann. Agr. Fenn. 27: 1—34.

— I3 and Cs*7 in milk of cows after Chernobyl in Jokioi-
nen. 5. Nord. Radioekol. semin., Rittvik, Sverige. 5 p.

—, VAATAINEN, H., ArRONEN, I. & HepoLA, H. Effect of con-
centrate intake on digestibility of roughage. VI World
Conf. Anim. Prod., Helsinki. Session 3, Poster 3.122,
6 p.

LampILa, M. Sdilérehuruokinta edullisinta. Karjatalous 64,
5: 28.

—, JAAKKOLA, S., TOIVONEN, V. & SETALA, J. Forage conser-
vation and supplementation in cattle rations. Proc. VI
World Conf. Anim. Prod., Helsinki. p. 51-—71.

—, MICORDIA, A. & VAATAINEN, H. Comparison of energy
feeding standards for growing cattle. 1. Rations based
on different forages. Ann. Agr. Fenn. 27: 247—258.

MAKELA, ]J., KuSKINEN, T., VALTONEN, M. & ERIKSON, L.
Modifierad stirkelse som bindemedel i foder. Nord.
Jordbr.forskn. 70: 327.

RouviNeN, K. Rehun rasvan vaikutus minkin ja siniketun
kasvuun, turkinlaatuun ja ruhon rasvakoostumukseen
sekd raakanahkojen varastointikestidvyyteen ja muok-
kausominaisuuksiin. Lisensiaattityd. Kuopion yliopisto,
Soveltavan eldintieteen laitos.

—, KuskINEN, T. & MAKELA, J. Digestibility of different fats
and fatty acids in mink (Mustela vison) and blue fox
(Alopex lagopus). Proc. VI World Conf. Anim. Prod.,
Helsinki. p. 372.

—, KuskiNeN, T. & MAKELA, ]. Digestibility of different fats
and fatty acids in blue fox (Alopex lagopus). IV ISCIFAP,
Toronto. Scientific Program and Abstracts. p. 28—29.

—, KuskiNen, T. & MAKELA, J. Digestibility of different fats
and fatty acids in blue fox (Alopex lagopus). Proc. IV
ISCIFAP, Toronto Biology, Pathology and Genetics of
Fur Bearing Animals. p. 336—343. Ed. B.D. Murphy &

50

D.B. Hunter. Acta Agric. Scand. 38: 405—412.

—, KnskiNeN, T. & NiemeLi, P. Rehun vaikutus minkin
(Mustela vison) ja siniketun (Alopex lagopus) ruhon ras-
vojen koostumukseen. Oulu 1988, Aquilo, Tomus 26.
p. 30.

SORMUNEN-CRISTIAN, R. Miti eteen, lampuri. Lammastalous
1: 33—34.

— Karitsan kasvatus keinoruokinnalla. Koetoim. ja Kiyt.
45: 7—8.

— Kasvaako karitsa keinoruokinnalla. Lammastalous 1:
43—47.

— Lampolan karsina- ja kuivikekokeiluja. Koetoim. ja Kiyt.
45: 37. Lammastalous 4: 42—44.

— Mitd kuuluu Kuuman koelampolaan. Lammastalous 4:
40—42.

— Barley and oats in fattening of lambs. Proc. VI World
Conf. Anim. Prod., Helsinki. p. 432.

VARVIKKO, T. Partition of feed nutrient digestion and utiliza-
tion in the ruminant alimentary tract. Maatalouden tut-
kimuskeskus, Jokioinen, Finland. ISBN 951-729-375-5.
105 p.

— & VANHATALO, A. Intestinal nitrogen defradation in
sacco of hay and grass silage. Proc. VI World Conf.
Anim. Prod., Helsinki. p. 359.

Kotieldinjalostusosasto, Jokioinen

Department of Animal Breeding, Jokioinen

ABOUL-ELA, M.B., ABOUL-NAGA, A.M., SHALABY, T.H. & MAI-
JALA, K. 1987. Physiological response to climatic change
in Finnish Landrace ewes raised in Egypt and their half-
sibs raised in Finland. Livest. Prod. Sci. 17: 179—185.

BranDT, H., MAKI-TANILA, A. & KLAssEN, D. BLUP proce-
dures for the Australian pig industry. Proc. Conf. Austr,
Assoc. Anim. Breed. and Genet., Armidale. 4 p.

BREDBACKA, P. Relationships between fear, welfare and
productive traits in caged White Leghorn hens. Proc.
Intern. Congr. on Applied Ethology in Farm Animals,
Skara. p. 74—79.

— Effect of medium on in vitro development of mouse em-
bryos. 4th Intern. Congr. Cell Biology, Montreal. Ab-
stracts. p. 412.

— MHC B-halotypes as possible behavioural markers in
Gallus domesticus. XVIth Intern. Congr. Genetics.
Toronto. Abstracts. Genome 30, Suppl. 1: 191.

Juca, J. Alkionsiirron vaikutus kotieldinten perinnélliseen
edistymiseen. Suom. Maatal.tiet. Seur. Tied. 11: 53—58.

— Ruokinnan ja hedelmillisyysominaisuuksien vilinen yh-
teys tarkkailukarjoissa. Pro gradu -tutkielma, Helsingin
yliopisto, kotieldintieteen laitos. 32 p.

— Maidon valkuaisen jalostaminen. Nautakarja 18, 4:
49—50.

KanGasniEMI, R. Sianjalostuksen suuntaukset ulkomailla: Si-
kojen arvostelumenetelmit ajavat vield biotekniikan ohi.
Maas. Tulev. 3.11.1988. p. 2.

— Uudistuksia sikojen T-indeksissi. Koetoim. ja Kiyt. 45:
64.

— Sianjalostuksen suuntaukset ulkomailla. Sika 18, 5:
19—20.



Krassen, D., BRANDT, H. & MAKI-TANILA, A. Genetic param-

eters for Australian pig field data. Proc. Conf. Austr. As-
soc. Anim. Breed. and Genet., Armidale. 4 p.

LiutTTuLA, M. Munijakanojen rehuhyétysuhde. Maatalouden

tutkimus- ja tuotantopiivit. Maatalouden tutkimuskes-
kus, Jokioinen. Mimeogr. 9 p.

Munijakanojen rehun hyviksikdyttékyvyn parantami-
nen. Koetoim. ja Kiyt. 45: 61.

Munijakanojen rehuhydtysuhde. Siipikarja 9: 289—293.
Foderkonversionen hos virphons. Siipikarja 9: 290—
294.

Miti ulkomaisen munijakana-aineksen tuonti merkitsee
Suomen kananjalostukselle? Esitelmi siipikarjatalouden
neuvottelupdivilli 28.10.1988. Siipikarja 12: 402—407.
Vad betyder importen av virphybrider f&r Finlands
fjiderfiféridling? Siipikarja 12: 406—411.

Selection experiment for feed efficiency in egg laying
hens. Selektionsforsok i Nordisk husdjuravel NJF Semi-
narium Nr. 144. Wiks slott. 5 p.

Lammastarkkailun tulosten kidyttdmahdollisuudet lam-
paanjalostuksessa. Pro gradu -tyd, Helsingin yliopisto,
kotieldinten jalostustieteen laitos. Kotieldinjalostuksen
tiedote no 83. 90 p.

MauaLa, K. History, recent development and uses of Finn-

sheep. J. Agric. Sci. Finl. 60: 449—454.
DNA-tekniikan kiytto kotieldinten geenikartoituksessa
ja tunnistamisessa. Suom. Maatal.tiet. Seur. Tied. 11:
44—48.

DNA-tekniikalla selvyys eliinten perintdtekijoistid. Kar-
jatalous 64, 3: 28—29.

Kananjalostusvalmiudet Suomessa syyti sdilyttdd. Siipi-
karja 1—2: 17—19.

Beredskapen for honsforidling borde bibehillas i Fin-
land. Siipikarja 4: 142—143.

Munantuotantomme kana-aines. Maatalouden tutkimus-
ja tuotantopdivit. Maatalouden tutkimuskeskus, Jokioi-
nen. Mimeogr. 3. p. Siipikarja 9: 294—297.
Djurmaterialet i vir dggproduktion. Siipikarja 9: 300—
301.

Kotimaisen kananjalostuksen pullonkaulana puuttuvat
varat aivovoimien palkkaamiseen seki henkisen tuen vi-
hyys. Oma Maa 34, 36: 4—6.

Suomen kotieldinjalostuksen vaiheita ja tulevaisuuden
haasteita. Oma maa 34, 44: 4—5.
Kotieldinjalostuksen vaiheita. Nautakarja 18, 5: 17—20.
Kiinnostus nelinisdisiin uuhiin lisddntynyt. Lammasta-
lous 1: 15—22.

Kutuista kuituja kuteisiin. Lammastalous 3: 37—39.
Hienoa kasimirvillaa voisi tuottaa Suomessakin. Helsin-
gin Sanomien Tiedepalsta 2.6.1988. p. 23.
Helsingissd 27.6.—1.7.1988 pidetyn kotieldintuotannon
maailmankonferenssin sikidivid lammasrotuja ja sikid-
vyyttd koskenut symposio 1.7.1988. Lammastalous 4:
9—10.

Juvan lammasseminaarin satoa. Eldinaines ja sen kehit-
timinen. Lammastalous 4: 29—30.

& KrviE, B. Possibilities of developing sheep which
suckle from several teats. ]. Agric. Sci. Finl. 60:
608—619.

& Osva, A. Genetic correlations of twinning frequency

with other economic traits in dairy cattle. Proc. VI
World Conf. Anim. Prod. Helsinki. p. 482.

—, SiMoN, D.L., STEANE, D.E. & Bopo, 1. Animal genetic
resources. Interim report of EAAP Working party on
Animal Genetic Resources. Livest. Prod. Sci. 20: 76—77.

MAKI-TANILA, A. Australian maitotilat pysyvit kiintidissi.
Laidun pitd4 kustannukset kurissa. Maas. Tulev. 23.7.
1988.

— Maitotuotteiden menekin vaikutus jalostustavoitteisiin.
Koetoim. ja Kiyt. 45: 65.

— Eliinjalostustutkimus tiniin Maatalouden tutkimuskes-
kuksessa. Koetoim. ja Kiyt. 45: 57.

— The use of sib on sib regression for predicting selection
asymmetry. XVIth Intern. Congr. Genetics, Toronto.
Abstracts. Genome 30, Suppl. 1: 338. Mimeogr. 8 p.

— Kotieldintuotannon bioteknisten parannusten tuoma
hyéty elintarviketeollisuudelle. Biotekniikan uudet mah-
dollisuudet elintarviketeollisuudelle -seminaari. Helsinki.

— Breeding developments in other industries. Implement-
ing New Genetic Evaluation Procedures for the Pig In-
dustry. Armidale. p. 28—31.

— Designing PIGBLUP: Genetic parameters. Implement-
ing New Genetic Evaluation Procedures for the Pig In-
dustry. Armidale. p. 41—42.

— Prediction and utilization of dominance effects in selec-
tion (abstrakti). Selektionsfdrsok i Nordisk husdjursavel,
NJF Seminarium Nr. 144. Wiks slott.

— & Juaa, J. Use of the individual animal model in the
genetic evaluation of breeding animals. Ann. Agr. Fenn.
27: 231—246.

— Genetic Evaluation in Animal Breeding. Livest. Res. Inst.,
Novi Sad. Mimeogr. 39 p.

NAGY, A., KolvisTo, P., BREDBACKA, P., RAINIO, V. & MORING,
M. Production of identical twins in cattle by embryo
bisection. 10. Biotieteen piivit. Jirvenpdd. Abstract
VII-4.

PamiLo, P., MAkI-TaNILA, A. & MuonNa, O. Sewall Wright
(1889—1988), evoluutiogenetiikan perustaja. Luonnon
Tutkija 92: 93—95.

PunTILA, M-L. 1987. Lihantuotanto-ominaisuudet. Lihakar-
jankasvatus. p. 158—166. Helsinki.

— Many-sided performance testing of Finnsheep rams. J.
Agric. Sci. Finl. 60, 6: 523—530.

— Texelrotu suomenlampaan lihanantiominaisuuksien pa-
rantajana. Lammastalous 1: 29—33.

— Pienkehrifimétoiminnan elvyttimiseksi esimerkkid
Ruotsista. Lammastalous 2: 35—39.

— Suomenlammas erikoissymposiumin aiheena. Lammas-
talous 4: 11—18.

— Suomenlampaan villa saatava arvoonsa. Koti 49, 5:
18—19.

— Lampaan monipuolisuutta tulisi hyédyntidd enemmin.
Kotitalous 52, 11: 24—26.

— Pelson tutkimuslampolan toimintakertomus 1987. Mi-
meogr. 9 p. + 13 taul.

— Texel tehostaa napakasti Jampaanlihan tuotantoa. Maas.
Tulev. 22.10.1988.

— Jalkeldisarvostelulla varmempaan pdssivalintaan. Koe-
toim. ja Kiyt. 45: 58.

51



— Pissien yhdistetty yksilo- ja jilkeldisarvostelu. Lammas-
talous 5: 15—22.

— Erfarenheter av det finska firet som pilsproducent.
Nord. Jorbr.forskn. 70, 4: 631—632.

RaJAKANGAS, A-M. Porsaiden synnynniiset viat. Koetoim. ja
Kiyt. 45: 59.

— Lypsylehmien rakenneominaisuuksien perinnélliset tun-
nusluvut. Pro gradu -tyd, Helsingin yliopisto, koti-
eldinten jalostustieteen laitos. Kotieldinjalostuksen tie-
dote no 84. p. 67.

SAARENMAA, K. Comparison of two successive whelpings of
blue fox. Proc. 4th Intern. Gongr. Fur Anim. Prod.
Rexdale, Ontario. p. 79—83.

— Kettujen keinosiemennys jirjestiytyy. Koetoim. ja Kiyt.
45: 62.

— & NiemeL4, P. Kiharakarvainen hopeakettu “‘keke’ pa-
rituskokeiden valossa. Turkistalous 60, 3: 100—101.

SITONEN, L. 1987. Kalanviljely ja genetiikka. Suom. Eldin-
1ddk.1. 93, 9: 362—364.

— & GaLL, G.A.E. Response to selection for spawn date
in rainbow trout. Abstr. 3rd Intern. Symp. on Genetics
in Aquaculture. Trondheim. p. 91.

— Rodunjalostus tehostamaan kalanviljelyd. Koetoim. ja
Kiyt. 45: 60.

VouTiLAINEN, U. Kotieldinten geenivarojen siilyttiminen
Suomessa. Koetoim. ja Kiyt. 45: 59.

Maantutkimusosasto, Jokioinen

Department of Soil Science, Jokioinen

Ervi®, R. Altis avomaa. Saroilta 34, 2: 11.

— Katoava humus korvattavissa. Pellervo 90, 4: 24—25.

— & HAMALAINEN, 1. Maaperikarttaselitys Lahti. Maatalou-
den tutkimuskeskus, Tiedote 9/88. 41 p. + App. 26 p.

HAMALAINEN, [. Jyviskyldn alueen maaperi ja viljavuus. Koe-
toim. ja Kiyt. 45: 15.

— Lahden seudun maaperi ja viljavuus. Koetoim. ja Kiyt.
45: 31.

— & ERvi10, R. Maaperikarttaselitys Jyviskyld. Maatalou-
den tutkimuskeskus, Tiedote 8/88. 39 p. + App. 14 p.

Jansson, H. Viljelykasviemme rikkipitoisuudet. Koetoim. ja
Kiyt. 45: 14,

Jokinen, R. Viljavuusanalyysistd vihjeet kalkitusaineen va-
lintaan. Kiytinndn Maamies 37, 4: 14—15.

— Turvemaiden kalkitus ja magnesiumlannoitus. Kiytin-
nén Maamies 37, 6: 16—17.

— Saostuskemikaalit jitevesilietteiden ainesosana. Jite-
vesilietteiden ominaisuudet. Koetoim. ja Kiyt. 45: 12.

— Saostuskemikaalit jitevesilietteiden ainesosana. Jite-
vesilietteiden vaikutus ohran satoon ja maiden ominai-
suuksiin. Koetoim. ja Kiyt. 45: 16.

— Ravinnesuhteet Ca : Mg ja Mg : K maassa ja niiden vai-
kutus kalkitustarpeen arvioimiseen ja kalkitusaineen va-
lintaan. Kalkki 88 -seminaari. Hyvink4i. Mimeogr. 1 p.

— Saostuskemikaalien vaikutus lietteiden hyédyntimiseen.
Ammattienedistimislaitoksen seminaari Lietteiden ki-
sittely ja hyddyntiminen. Forssa. Mimeogr. 4 p.

— Viljelytekniset mahdollisuudet vaikuttaa salaatin nitraat-

52

tipitoisuuteen. Puutarhatekniikka 88, Kasvihuonesalaa-
tin viljely. Petdys. Mimeogr. 6 p.

— Maan pH ja kalkitus. Maanviljelyskemian ja -fysiikan sekd
kasvituotannon perusteet -kurssi. Jokioinen. Mimeogr.
2 p.

— & TAHTINEN, H. Sensitivity to copper deficiency and re-
sponse to copper fertilization of barley and oat varieties.
Ann. Agric. Fenn. 27: 45—53.

KALLIOINEN, M. Afrikkalaisia kurssivieraita maantutkimus-
osastolle. MTTK tiedottaa 5: 6—7.

MAKELA-KURTTO, R. Jitevesilietteistimme peltoon tuleva ras-
kasmetallikuormitus Euroopan athaisimpia. Koetoim. ja
Kiyt. 45: 35.

— Rikki — tirked kasvinravinne. Koetoim. ja Kiyt. 45:
54—55.

— Peltomme puhtaita lyijystd. Leipd Leveimmiksi 36, 1:
14—15.

— Viljelymaihimme kohdistuva raskasmetallikuormitus.
Ympiristd ja Terveys 19, 8: 527—529.

— Ilmansaasteet ja maatalous. Forssan Lehti 23.3.1988.
p. 2, 9.

— Tiedoksi MTO:n analyysipalveluja kiyttiville: Maantut-
kimusosasto ollut mukana 32 laboratorion vilisessd ver-
tailututkimuksessa. MTTK tiedottaa 7: 3—4.

— & Tares, T. Minnyn neulasten lyijypitoisuudet Helsin-
gin seudulla vuosina 1970 ja 1986. Ympirist® ja Ter-
veys 19, 1: 28—32.

RINNE, S-L., Huvola, S-L., TALVITIE, H., SIMOJOKI, P., RINNE,
K. & SippoLa, J. Viherkesannon vaihtoehdot rukiin vil-
jelyssd. Maatalouden tutkimuskeskus, Tiedote 3/88.
53 p.

SAARINEN, ]. Automatized measurement of water potential
in glasshouse substracts. Acta Horticulturae. (In print.)

— Happi ja maan tuuletus. Puutarha 11: 696—G98.

— Kasvualustan happi- ja kosteusmittaukset. Akateemisen
Puutarhakerhon ja Puutarhatieteen laitoksen luentopii-
vit. Viikki. Mimeogr. 3 p.

— Mikroprosessoritekniikkaan perustuvien biofysikaalis-
ten tutkimusmenetelmien kehittiminen kasvien kasvu-
malleja varten. Hortonomitiedote 2: 17.

SILLANPAR, M. Microelements in Finnish soils: Research
history and current status. Ann. Agric. Fenn. 27:
177—190.

— Opening address. FAO: Report on the Seminar/Training
Course on Soil Testing, Management and Fertilizer Use.
Jokioinen. (In print.)

— Preliminary results of a worldwide lead and cadmium
study. Internat. Symp. Envir. Life Elements and Health.
Beijing. p. 73.

— & JanssoN, H. Soil nutrient status of different countries
with special reference to Africa. FAO: Report on the
Seminar/Training Course on Soil Testing, Management
and Fertilizer Use. Jokioinen. (In print.)

—, YLARANTA, T. & Jansson, H. Lead contents of different
plant species grown side by side. Ann. Agric. Fenn. 27:
39—43.

SippoLa, J. Typen mineraloitumisen ennakointi. Koetoim.
ja Kiyt. 45: 28.

— ICP-AES analyses of soils and plants. Internat. Symp.
Envir. Life Elements and Health. Beijing. p. 271.



Urvas, L. Rikki Suomen peltomaissa. Koetoim. ja Kiyt. 45:
14.

— Ravinteiden huuhtoutuminen viljellyistd turvemaista.
Koetoim. ja Kiyt. 45: 44.

— Vertical movement and leaching of potassium and cal-
cium in cultivated peat soil. Proc. Section III Intern. Peat
Soc., VIII Intern. Peat Congr. Leningrad. p. 153—158.

— Viljavuusanalyysi lannoituksen lihtokohdaksi. Keskus-
taviesti 9, 1/1988.

— Soiden maataloudellinen kdyttd. VIII Intern. Peat Congr.
Leningrad. Suo 39, 5: 105—107. Ed. H. Vasander.
1986 painetut maaperikartat (1 : 20 000). Soil maps printed
in 1986. (Yhteistyossi Geologian tutkimuskeskuksen ja
maanmittaushallituksen kanssa. In cooperation with the
Geological Survey of Finland and the National Board

of Survey of Finland.)

1134 05 Kiukainen 3121 03 Sysmi

2143 03 Vehkajirvi 04 Ravioskorpi
05 Nuoramoinen
06 Valittula
08 Kalho
09 Hotila

3131 06 Kannuskoski
12 Huuhtsalo

1987 painetut maaperikartat (1 : 20 000). Soil maps printed
in 1987. (Yhteistyossid Geologian tutkimuskeskuksen ja
maanmittaushallituksen kanssa. In cooperation with the
Geological Survey of Finland and the National Board
of Survey of Finland.)

3121 07 Pididsinniemi 3131 02 Kaipiainen
10 Koskenmylly 03 Inkerild
11 Lepsala 05 Kaitjdrvi
12 Murakka 09 Pentti

1988 painetut maaperikartat (1 : 20 000). Soil maps printed
in 1988. (YhteistyOssi Geologian tutkimuskeskuksen ja
maanmittaushallituksen kanssa. In cooperation with the
Geological Survey of Finland and the National Board
of Survey of Finland.)

2214 01 Nikos
04 Havangankyli

2324 01 Lahnakoski
2413 07 Himanka

Maanviljelyskemian ja -fysiikan osasto

Department of Agricultural Chemistry and Physics,
Jokioinen

AARNIO, S. & SaaRrELA, I. Hiventen puute vaivaa kasveja ja
eliimid. Maatilan Pirkka 6/88: 16—18.

ALAKUKKU, L. & ELONEN, P. Tiiviin maan syvidkuohkeutus.
Maatalouden tutkimuskeskus, Tiedote 23/88.

AURa, E. Kerikaalin tuotanto. Maa ja lannoitus. Tieto tuot-
tamaan 47: 35—41.

— Veden piisy salaojiin jaykissd savimaissa. 2. Kiytinndn
Maamies 37, 1: 29—31.

— Veden piisy salaojiin jiykissid savimaissa. 3. Kdytinnon
Maamies 37, 3: 16—17.

— Inverkan av reducerad jordbearbetning pi jordstruktur
och markens drineringsegenskaper. Sver. lantbr.univ.,
Inst. f6r markvetenskap, Rapp. frin jordbearbetnings-
avd. 77: 58—63.

— Salaojatutkimuksen  metodiikka. 9.  suomalais-
neuvostoliittolainen maanparannus- ja vesitaloussym-
posium. Oulu. Vesi- ja ympiristohallituksen moniste-
sarja 102: 137—144.

ELONEN, P. Maan muokkauksen tavoitteet. Maan muokkaus.
Tieto Tuottamaan 48: 5—15.

— Kynté. Tavoitteet. Maan muokkaus. Tieto Tuottamaan
48: 16—17.

— Kyntimitti viljely. Maan muokkaus. Tieto Tuottamaan
48: 66—69.

— Miten tini kevaini muokataan kasvualusta. Kiytinndn
Maamies 37, 4: 10—13.

— Reducerad jordbearbetning. Forskning i Finland. Sver.
lantbr.univ. Rapp. frin jordbearbetningsavd. 77: 17—23.

— Reducerad jordbearbetning, Forskning i Finland. Nord.
Jordbr.forskn. 70: 553.

— Hur stdr Finlands jordbruk med hansyn till miljomissiga
och ekonomiska konsekvensanalyser i dag. Rapp. frin
NKJ-seminarium Miljomissige og 6konomiske konsek-
vensanalyser i jordbruket. Finland. 7 p.

— Jordbruk, miljé och ekonomi. Det moderna jordbrukets
inverkan p4 dkermarkens produktionsformiga. LOA 69,
12: 528—529.

— & NIkkaRI, P. Betydelse av spridningstid och -metod for
kalkningseffekten. NJF-Utredning/Rapp. 46. Kalk og
kalkning i jordbruket: 103—107.

— & NIkkaRi, P. Betydelse av spridningstid och -metod f6r
kalkningseffekten. Nord. Jordbr.forskn. 70: 431.

EsaLA, M. Viderleksoversikter for lantbruket. Nord. Jordbr.
forskn. 70: 255.

— Fertilization methods and efficiency. FAO Seminar and
Training Course on Soil Testing, Management and Fer-
tilizer Use. Jokioinen. 7 p. (In print)

-— Maatalouden sddpalvelu 1989. Pelto-Pirkan pidivintieto
1989. p. 78—79.

— Leipdviljan tuotantoon méirin sijasta laatua. Maas. Tu-
lev. 13.10.1988. p. 2.

HAKANSSON, 1., VoORHEES, W.B., ELONEN, P., RAGHAVAN,
G.S.V., LowEery, B., Wik, A.L.M. van, RASMUSSEN, K. &
RILEY, H. 1987. Effect of high axle-load traffic of sub-
soil compaction and crop yield in humid regions with
annual freezing. Soil & Tillage Res. 10: 259—26G8.

MARTTILA, V., MARKKULA, M., ELONEN, P., Ijas, J., Kauvepl, L.,
LATOSTENMAA, H., MaLLAT, P., RExoLA, O., REUTER, A,
SEPPANEN, H., VEHKALAHTI, M., KEMPPAINEN, E. & VALPAS-
VUO-JAATINEN, P. Maatalouden ympiristdnsuojelututki-
muksen ja -neuvonnan tydryhmin mietintd. TyOryh-
méimuistio MMM 1988: 4. 92 + 26 p. Helsinki.

PITKANEN, J. Aurattoman viljelyn vaikutukset maan fysikaa-
lisiin ominajsuuksiin ja maan viljavuuteen. Summary:
Effects of ploughless tillage on physical and chemical
properties in soil. Maatalouden tutkimuskeskus, Tiedote
21/88. p. 1—061.

—, ELONEN, P., KaNGASMAKI, T., KOYLUARvL, J., TALVITIE, H.,

53



VIRRIL, K. & VUORINEN, M. Aurattoman viljelyn vaikutuk-
set kevitviljojen satoon ja laatuun: kuuden koevuoden
tulokset. Summary: Effects of ploughless tillage on yield
and quality of spring cereals: results of six years. Maa-
talouden tutkimuskeskus, Tiedote 21/88. p. 62—167.

RAHKONEN, A. 1987. Kylvéajan vaikutus kevitviljojen ja ke-
vidtdljykasvien satoon. Pro gradu -tutkimus. 59 p.

— & EsaLa, M. Kevirtviljojen ja -Oljykasvien kylvoaika.
Maatalouden tutkimuskeskus, Tiedote 17/88. 72 p.
RANTANEN, V. Jyrsinkylvo kevitviljan viljelyssi. Pro gradu

-tutkimus. 72 p.

— Uutta tietoa jyrsinkylvon kenttikokeista. Kiytinndn
Maamies 37, 4: 44—47.

SAARELA, 1. Savimaan lannoitus. Savialueen maataloussano-
mat 1: 10:

— Kalkitus ja ravinteiden saanti. Kiytinnén Maamies 37,
6: 20—23.

— Virbruket fororsakar jordpackning. LOA 69: 158—159.
—, KOYLYARv, J., JARVI, A. & VUORINEN, M. Perustettavan
nurmen fosforilannoitus. Koetoim. ja Kiyt. 45: 36,
—, KOYLyARYY, J., SIMOJOKI, P. & VIRrri, K. Toukotdiden ai-
heuttaman maan tiivistymisen vaikutus viljasadon mii-

riddn ja laatuun. Koetoim. ja Kiyt. 45: 11.

SILLANPAA, M., YLARANTA, T. & JaNssoN, H. Lead contents of
different plant species grown side by side. Ann. Agric.
Fenn. 27: 39—43.

Uusi-KAmPpp4, J. Karjasuojien pOlyt vaarana viljelijin tervey-
delle. Sikalat ja kanalat pahimpia. Koetoim. ja Kiyt. 45:
44.

VAHALA, J. & ELONEN, P. Jyrsinkylvd. Maan muokkaus. Tie-
to Tuottamaan 48: 66—G69.

YLARANTA, T. Ilman epdpuhtauksien vaikutus viljelykasvei-
hin ja -maahan. [lmansuojelun tutkimusseminaari. Lam-
min Biologinen asema. (Julkaistaan Ilmansuojeluyhdis-
tyksen julkaisusarjassa.)

— Ilmansaasteet ovat uhka kasveille. Saroilta 1: 16—-17.

— Maataloustuotanto ympiristdsaasteiden kourissa. Ym-
piriston- ja luonnonsuojelu 2: 3—6.

— Maatalous syytteessid. Saroilta 2: 12—13.

— Puhdistamoliete hy&tykayttoon. Kiytinnon Maamies 37,
6: 24—25.

— Ympiristontutkimus ja maaseudun kehittiminen. Semi-
naari Tieteen anti maaseudun kehittimiselle. Maatalou-
den tutkimuskeskus, Jokioinen. Mimeogr. 3 p.

— Puhdistamolietteen kiyttdmaiirid pienennettivi. Maa-
taloustuottaja 9: 6—7.

— llman epipuhtaudet maataloustuotannossa. Suomen
Luonnonsuojeluliitto r.y.:n 50-vuotisjuhlavuoden semi-
naari: ‘‘Happamoituminen ympdristdongelmana’’. Pori.
Mimeogr. 7 p.

— Tutustuminen ilman epipuhtauksien kasvustovaikutus-
tutkimuksiin, erityiskohteena viljelykasvit. Kertomus
TT-matkasta Pohjois-Amerikan Yhdysvaltoihin 24.10.—
10.11. Mimeogr. 31 p.

54

Puutarhaosasto, Piikkid

Department of Horticulture, Piikkié

HIETARANTA, T. & Hursawmi, H. Jordgubbsféridling i Fin-
land. NJF Seminarium 138 Jordgubbsodling i Norden
— akruellt i teknik och sorter. Jomala. Mimeogr. p.
29-—37. (Available at Agric. Res. Centre, Inst. Hort., Piik-
ki®, Finland.)

— Jalostuksen satoa Piikkitstid. Koetoim. ja Kiyt. 45: 67.

HursaLMi, H. Fragaria sliktet. NJF Seminarium 138 Jord-
gubbsodling i Norden — aktuellt i teknik och sorter.
Jomala. Mimeogr. p. 67—72. (Available at Agric. Res.
Centre, Inst. Hort., Piikkio, Finland.)

— Research into Vaccinium cultivation in Finland. 4th
Intern. Symp. Vaccinium Culture, Abstracts. p. 18.
Madison.

— Small fruit breeding in Finland. ]J. Agric. Sci. Finl. 60:
223—234.

— & HieTaranTA, T. Winter injuries to highbush and low-
bush blueberries in Finland. 4th Intern. Symp. Vacci-
nium Culture, Abstracts. p. 42. Madison.

—, JUNNILA, S. & SAKO, ]. Strawberry breeding in Finland.
Intern. Strawberry Symp., Program and Abstracts. p.
20. Cesena.

— & SAk0, J. Developing cold tolerant fruit cultivars for
Finland. SortScience 23: 793.

JunaNOJ4, S. Ruiskaunokin kevit- ja syysviljely. Puutarha
91: 180—181.

— & Lunpen, K. Riippapiilea ja raitamaksaruoho. Puutar-
ha 91: 490—491.

Junniea, S. Tutkimustuloksia tyrnin viljelysti ja jalostukses-
ta. Puutarhatekniikka 88. Erikoismarjojen viljely. Petdys.
Mimeogr. 3 p. (Available at Finnish Glasshouse Growers
Assoc., Helsinki.)

— In vitro propagation of Lonicera species. Abstr. 2nd
Nordic Symp. Cell & Tissue Culture. Elsinore. p. 15.

— Tyrnin viljely. Puutarha 91: 610—613.

— Talvenkestdvyys, satoisuus ja helppo poimittavuus tyz-
ninjalostuksen tavoitteet. Puutarha-Uutiset 40, 45:
1404—1405.

— Maatalouden tutkimuskeskuksen puutarhaosaston kehit-
tdmit marjalajikkeet. Puutarhakalenteri 1989. Puutar-
haliiton julk. 256: 259—261.

— Symmetric somatic hybrids. Nordic post-graduate
course in plant breeding: Hybridization and Ploidy
Manipulation in Plant Breeding. Orkelljunga, Mimeogr.
p. 32—34. (Available at the Swedish University of Agric.,
Svaldv.)

LAURINEN, E. & S&KkO, J. Forsok med plasthus och fiberduk
for tidig produktion av jordgubbar. NJF Seminarium 138
Jordgubbsodling i Norden-aktuellt i teknik och sorter.
Jomala. Mimeogr. p. 58—G6. (Available at Agric. Res.
Centre, Inst. Hort., Piikkio, Finland.). Tradgirdsnytt 42:
20, 10—11.

LEHMUsHOVI, A. Pensashanhikit koristekasveina. Puutarha
91: 324—325.

— Puolukan ja karpalon viljelytutkimukset. “Metsien ke-
rdilytuotevarat ja niiden hyviksikdyttd”. Neuvosto-
liittolais-suomalaisen symposiumin esitelmitiivistel-



mit (veniji-suomi). Petroskoi. p. 133. (33—35, 101—
103).

— Rikkakasvien torjunta hedelmi- ja marjakasveilla sekd
avomaan koristekasveilla (koristepuilla, -pensailla ja
perennoilla). Kasvinsuoj.seur. Julk. 79: 95—96, 102,
106, 111—112, 116—117.

LunDEN, K. & SAk®, J. Omenapuun taimiin oksia. Puutarha
91: 36—37.

PessaLa, R. Pensaspapulajikkeet. Puutarha 91: 256—257.

— Plantuppdragningsforsdk med vitkdl och selleri. NJF
seminar 141 Planteetablering av frilandsgrgnnsaker.
Norja. Mimeogr. 7 p. (Available at Agric. Res. Centre,
Inst. Hort., Piikkid.)

— Suositeltavat avomaanvihanneslajikkeet. Puutarha-Uuti-
set 40:°1306—1310.

— Sipulilajikkeet pikkuistukastuotannossa. Koetoim. ja
Kiyt. 45: 56.

— SF-sorter av frilandsgrénsaker. Tridgirdsnytt 42, 21:
18—19, 22: 10—11.

— Taimikasvatusajan lyhentiminen. Puutarha 91: 674—
676.

— Koetuloksia erikoisvihannesten viljelysti. Juuresten, kaa-
lin ja sipulintuottajat ry. Luentopdivit. Mimeogr. 8 p.
(Available at MTK, Helsinki.)

— Tutkimustuloksia vihannesten sadon aikaistamisesta.
Juuresten, kaalin ja sipulintuottajat ry. Luentopdivit.
Mimeogr. 4 p. (Available at MTK, Helsinki.)

— Avomaaviljelyyn suositeltavat vihanneslajikkeet. Puu-
tarhakalenteri 1989. Puutarhaliiton julk. 256: 187—198.

— Lokerikkomenetelmi vihannesten taimikasvatuksessa.
Puutarhakalenteri 1989. Puutarhaliiton julk. 256:
231—-233.

— Starttilannoitus vihannesten taimikasvatuksessa. Puutar-
ha 91: 810—811.

—, HANNINEN, K. & TikaNMAK], E. Lajikkeet. Kerdkaalin tuo-
tanto. Tieto tuottamaan 47: 18—21.

PessaLa, T. Mikroneilikan viljely. Puutarha 91: 110—111.

— Streptoglox ja gloksinia. Puutarha 91: 438—439.

— Neilikkalajikkeisto. Puutarhakalenteri 1989. Puutarha-
liiton julk. 256: 285—290.

SAKO, J. & LAURINEN, E. Hedelmi- ja marjalajikkeita ammat-
tiviljelyyn ja kotipuutarhoihin. Puutarhakalenteri 1989.
Puutarhaliiton julk. 256: 263—277.

— & LUNDEN, K. Talven 1986—87 tuhot hedelmi- ja mar-
jatarhoissa. Maatalouden tutkimuskeskus, Tiedote 14/88.
34 p.

— & LunpeN, K. Grenar pd ippeltridsplantorna. Trid-
girdsnytt 42: 16—17.

TuoMINEN, M. Kerikaalin tuotanto. Tieto tuottamaan 47:
16, 49—53.

— Uusia koetuloksia rikkakasvien torjunnassa. Hedelmiin-
ja marjanviljelijéiden 8. talviluentopdivit. Mimeogr. 3 p.
(Available at Central organization for Horticulture in Fin-
land.)

— Hedelmitarhan rikkakasvien torjunta. Hedelmén- ja mar-
janviljelijoiden 8. talviluentopdivit. Mimeogr. 3 p.
(Available at Central organization for Horticulture in
Finland.)

— Ajankohtaista marjaviljelmien rikkakasvintorjunnasta.
Puutarha 91: 250—251.

— Glufosinat-ammonium som ogrisbekimpningsmedel fér
jordgubbar. NJF Seminarium 138 Jordgubbsodling i
Norden-aktuellt i teknik och sorter. Jomala. Mimeogr.
p. 13—17. (Available at Agric. Res. Centre, Inst. Hort.,
Piikki®, Finland.)

— Ajankohtaisia kasvinsuojeluohjeita. Kasvinsuoj.seur.
Julk. 79: 71—72, 76—77, 80, 82, 86.

YLAMAKI, A. & SAKO, J. YP-perusrunkojen kantovesalisiys.
Puutarha 91: 386—389.

Tuhoelidinosasto, Jokioinen

Department of Pest Investigation, Jokioinen

BouCELHAM, M., HOKKANEN, H. & RAATIKAINEN, M. Poly-
morphism of Philaenus spumarius (L.) (Homoptera,
Cercopidae) in different latitudes, altitudes and habitats
in the USA. Ann. Ent. Fenn. 54: 49—54.

HAUKKA, J. Effect of various cultivation methods on earth-
worm biomasses and communities on different soil
types. Ann. Agric. Fenn. 27: 263—269.

— Effects of reduced cultivation on earthworms. Nord.
Jordbr.forskn. 70: 561.

— Accumulation of Cs-137 in earthworms by application
of contaminated sewage sludge. V Intern. Conf. Bioin-
dicatores Regionis 1988. Ceské Budejovice. p. 110.

HAVUKKALA, 1. Non-chemical control methods against cab-
bage root flies Delia radicum and Delia floralis (Antho-
myiidae). Ann. Agric. Fenn. 27: 271—279.

HEIkkILA, J. Peruna-ankeroisroduista. Kasvinsuoj.seur. Kas-
vinsuojelupdivit 1988: 106—117.

— & TiLikkaLa, K. Ankeroisongelma oikeisiin mittasuhtei-
siin. Koetoim. ja Kiyt. 45: 37.

— & TuukkaLa, K. Kasvinjalostuksen mahdollisuudet
peruna-ankeroisen torjunnassa. Koetoim. ja Kiyt. 45:
69—70.

HEeLENIUS, J. & Kurepa, S. Tihkisdiski vehnin laadun hei-
kentdjiani. Koetoim. ja Kiyt. 45: 42.

HoxkkaNneN, H. Ristikukkaisten 6ljykasvien tuhoeliinten tor-
junta. Ajankohtaisia kasvinsuojeluohjeita. Kasvinsuoj.
seur. Julk. 79: 66—G69.

—, HusBERG, G.-B. & SODERBLOM, M. Natural enemy con-
servation for the integrated control of the rape blossom
beetle Meligethes aeneus F. Ann. Agric. Fenn. 27:
281—294.

HusBERG, G.-B. & Kurppa, S. Tihki- ja vehniésiiskien esiin-
tyminen ja torjunta. Koetoim. ja Kiyt. 45: 40.

— & Kurppa, S. Utbredning och bekimpning av vetemyg-
gor. Lantm. och Andelsf. 69: 207—208.

— & Kurepa, S. Forekomst och bekdmpning av vetemyg-
gor, Sitodiplosis mosellana och Contarinia tritici i Fin-
land. Vixtskyddsnot. 52: 117—123.

—, VANNINEN, I. & Hokkanen, H. Insektpatogena svam-
par och nematoder i odlingsjorden i Finland. Vixt-
skyddsnot. 52: 38—42.

KoRrpELA, S. Varsovan Apimondia-kongressin esitelmiantia.
Mehilidinen 1988: 30—31.

— Esikotelomiitd ja toukkamitd, haitallisimmat sikitaudit.
Mehiliinen 1988: 163—164.

55



— Tutustuminen Saksan liittotasavallan ja Itdvallan varroa-
punkkitutkimukseen 27.4.—4.5.1988. Mehildinen 1988:
193—195.

— Mehililishoitaja, varaudu mehildisallergiaan. Mehildinen
1988: 198.

— The influence of honeybee pollination on turnip rape
(Brassica campestris) yield and yield components. Ann.
Agric. Fenn. 27: 295—303.

KROPCZYNSKA, D. & TUuovINEN, T. Occurrence of phytoseiid
mites (Acari: Phytoseiidae) on apple trees in Finland.
Ann. Agric. Fenn. 27: 305—314.

KuLMALA, S. Muistakaa myyrit! Koetoim. ja Kidyt. 45: 49.

— Tulossa paha myyritalvi. Puutarha 91: 638—639.

— Myyrit tuhon aiheuttajina — tuhojen torjunta. Kasvin-
suojelulehti 21: 102—105.

Kurppa, A. & Kurppa, S. Kirvat kivivit ja virus iski. Kiy-
tinnén Maamies 37, 10: 10—12.

Kurepa, S. Tuomikirvan kevitmuutto ja sen seuranta. Kas-
vinsuoj.seur. Kasvinsuojelupdivit 1988: 100—102.

— Vetemyggan i Finland. Vixtskyddsrapp., Jordbruk 49:
96/1—96/2.

— Tuholaistorjunta on tirkeintd harvassa kasvustossa. Kyl-
vdsiemen 27, 2: 27.

— Tuomikirvan massaesiintyminen odotettavissa. Koetoim.
ja Kayt. 45: 27.

— Turma siiskille. Leipd leveimmiksi 36, 3: 18—19.

— Ajoita viljojen kirvatorjunta oikein. Kdytinndn Maamies
37, 5: 20—23.

— Viljoilla kolme kirvatuholaislajia. Maas. Tulev. 67: 10.

— Kirvat eivit ole yllitys. Tuomikirvaennusteisiin syytd us-
koa. Saroilta 34, 7: 36—38.

— Control of orange wheat blossom midge, Sitodiplosis
mosellana in Finland. Proc. Brighton Crop Prot. Conf.
Pests and Diseases. p. 1017—1022.

— Faststillandet av skadedjursbesprutningars lingtidsverk-
ningar oklart. Vixtskyddsrapp., Jordbruk 53: 133—139.

— Distribution of migratory plant parasitic nematodes in
cultivated Finnish soils. Ann. Agric. Fenn. 27: 315—322.

— Viljojen tuhoeldinten torjunta. Ajankohtaisia kasvinsuo-
jeluohjeita. Kasvinsuoj.seur. Julk. 79: 33, 41—43.

— Nurmikasvien tuhoeldinten torjunta. Ajankohtaisia kas-
vinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79: 47—48.

— & LinpQuisT, B. Blir bladlossen drets skadegdrare. Be-
kimpa vid ridtt tidpunkt. Lantm. och Andelsf. 69:
204—206.

LiNnpQvisT, I. & TutTaNEN, K. Ripsidiset kuriin heti kasvu-
kauden alussa. Puutarha-Uutiset 40: 72—73.

— & Turranen, K. Biologisk bekimpning av trips. Trid-
girdsnytt 42: 18—19.

MaRrkkuLA, M. Tuomikirvakanta vahvistui. Viljelykasvien
tuhoeldimet 1987. Koetoim. ja Kiyt. 45: 2.

— Pests of cultivated plants in Finland during 1987. Ann.
Agric. Fenn. 27: 323—327.

— Luonnonmukainen torjunta taltuttaa tuholaiset. Leipi
leveimmiksi 36, 3: 22—23,

— Kasvinsuojelun tavoitteena: Tehokas ja haitaton torjunta.
Leipi leveimmiksi 36, 4: 36—37.

— The current status of plant protection and outlook for
the near future. Ann. Agric. Fenn. 27: 191—197.

— Tieteelliset seurat muuttuvassa yhteiskunnassa. Meije-

56

ritiet. Aikak. 46, 1: 1—6.

— Entomologiaa enii vain englanniksi. Not. Ent. 68: 124.

— Nurmikasvien tuhoeliinten torjunta. Ajankohtaisia kas-
vinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79: 46, 49.

— & HExkiLi, H. Tieteellinen julkaisutoiminta muutosten
edessi. Kanava 1988: 221—224.

— & HiLtuneN, T. Kasvinsuojelun historiasta nykypéiviin.
Ajankohtaisia kasvinsuojeluohjeita. Kasvinsuoj.seur.
Julk. 79: 2—3.

TuLikkaLa, K. Perunan tuhoeldinten torjunta. Ajankohtai-
sia kasvinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79:
57—59.

— & HEeikkili, J. Uudet peruna-ankeroisrodut tulevat. Suo-
men Perunaseuran talviseminaari 1988. Suom. Peruna-
seur. Julk. 1: 8. Mimeogr.

— & Kurppa, A, Bekidmpning av potatis virus Y (PVY) in-
fektion med oljebesprutning. Vixtskyddsrapp., Jord-
bruk 53: 93—97.

—, Kurepa, S. & Kurepa, A. Kirvat tulevat, viruslevinti pe-
runalla todennikdinen. Kiytinndén Maamies 37, S:
18—20.

— & LaHTINEN, A. Juuriikimiankeroisen mahdollisuus tul-
la avomaantuholaiseksi Suomessa. Kasvinsuojelulehti 21:
13—14.

— & LAHTINEN, A. Juuridkimiankeroinen. Puutarha 91:
194—195.

—, LAHTINEN, A. & TRruDGILL, D. The pest potential of
Meloidogyne hapla in northern Europe. E.S.N. XIXth
Nemat. Symp. 1988. Uppsala. p. 78.

—, LAHTINEN, A. & TRUDGILL, D. The pest potential of
Meloidogyne hapla in northern field conditions. Ann.
‘Agric. Fenn. 27: 329-—338.

Tuttanen, K. Utilization of diapause in mass production of
Aphidoletes aphidimyza (Rond.) (Dipt., Cecidomyiidae).
Ann. Agric. Fenn. 27: 339—343,

— Vihannespunkki huonekasvien kimpussa. Kotipuutar-
ha 48: 8.

— Eteldnjauhiainen tuli ulkomaisten joulutihden pistok-
kaiden mukana. Kasvinsuojelulehti 21: 15—16.

— Kasvihuonekasvien kasvinsuojeluohjelmat. Tuholaisten
torjunta. Puutarha-Uutiset 40: 152—155.

— Ripsiiiset, tuontikasvien salamatkustajat. Kotipuutarha
48: 80—81.

— Ne ovat tulleet — tai ainakin tulossa. Kotipuutarha 48:
175.

— Kasvinsuojelu. Tuholaiset ja niiden torjunta. Kerikaa-
lin tuotanto. Tieto Tuottamaan 47: 56—59.

— Vitivalkoinen lentivi 6tdkki. Kotipuutarha 48: 254-—
255.

— Miten piddmme tuholaiset kurissa — ruukkukasvien ylei-
simmiit tuholaiset ja niiden torjunta. Puutarhatekniik-
ka 88. Ruukku- ja ryhmikasviviljely. Lepaan puutarha-
oppilaitoksen ja Kauppapuutarhaliiton seminaari. Lepaa.
Mimeogr.

— Biologisen tuholaistorjunnan nikymit. Puutarhatekniik-
ka 88. Tomaatin ja kurkun viljely. Lepaan puutarha-
oppilaitoksen ja Kauppapuutarhaliiton seminaari. Lepaa.
Mimeogr.

— Viljelijit liian usein tuholaisten levittdjid. Puutarha 91:
474—475.



— Kukkakirpiset’” ovat harsosiiskii. Kotipuutarha 48:
324—325.

— Miten pidimme kurissa tuholaiset? Puutarha-Uutiset 40:
1032—1033.

— Ruukkukasvit terveini kuluttajille. Puutarhakalenteri 48:
301—303.

— Biologinen torjunta kuluneella kasvukaudella. Puutar-
ha 91: 815.

— Uusi vaikeasti torjuttava ripsidislaji, palmuripsidinen,
tulossa. Puutarha-Uutiset 40: 1590.

— Avomaan vihannesten tuhoeldinten torjunta. Ajankoh-
taisia kasvinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79:
71—72, 75—76, 78—79, 81.

— Avomaan koristekasvien tuhoeliinten torjunta. Ajankoh-
taisia kasvinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79:
115—116.

TuovineN, T. Omenatarhan tuholaistorjunnasta. Puutarha
91: 389.

— Integroitu torjunta — sanahelindiké vain? Puutarha 91:
858—860.

— Inverkan av skrovmedel p3 frukttridspinkvalster Pano-
nychus ulmi. Vixtskyddsrapp., Jordbruk 53: 110—114.

— Tuhoeliinten torjuntatarpeen ennakointi feromonipyy-
dysten avulla. Ajankohtaisia kasvinsuojeluohjeita. Kas-
vinsuoj.seur. Julk. 79: 5—7.

— Avomaan vihannesten tuhoeliinten torjunta. Ajankoh-
taisia kasvinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79:
84—85.

— Hedelmi- ja marjakasvien tuhoeldinten torjunta. Ajan-
kohtaisia kasvinsuojeluohjeita. Kasvinsuoj.seur. Julk. 79:
87—88, 93—95, 97—98, 100—102, 107, 110—111.

— & HekiNHEIMO, O. Hedelmi- ja marjakasvien tuhoeldi-
met. Kasvinsuoj.seur. Julk. 78. Vammala. 72 p.

VANNINEN, I. & HOKKANEN, H. Effect of pesticides on four
species of entomopathogenic fungi in vitro. Ann. Agric.
Fenn. 27: 345—353.

Lounais-Suomen tutkimusasema, Mietoinen

South-West Finland Research Station, Mietoinen

KONTTURI, M. & K&YLyARvl, J. Hernelajikkeet. Koet. ja Kéyt.
45: 24,

KovLyArvi, J. Vilvalda sorter minskar odlingens risker.
Lantmin och Andelsfolk 69, 2: 54—59.

— Synpunkter pi urlakning. Lantmin och Andelsfolk 69,
11: 442—443.

— Syksy ja talvi koettelevat syysviljoja. Kdytinnén Maa-
mies 37, 3: 12—15.

— Onko nykyinen viljely kestivilld perustalla. Vakkasuo-
malainen (tammikuu). p. 10.

— Lajikevalinta tulevaa kasvukautta varten. Kylvosiemen
27, 2: 6—11.

— Kylvosiemenen laatu ja miird. Kylvosiemen 27, 2:
22—26.

— Sato korjuussa — katse huomiseen. Kylvosiemen 27, 4:
5—7.

— Rehuviljan viljely lajikkeittain. Leipd Leveimmiksi 36,
1: 8—11.

— Rehuvalkuaisen tuotanto tehostettavissa palkokasvien
viljelylldi. Oma maa 34, 30: 1.

— Suojaviljaan kylvetty apilanurmi sopivin viherkesanto-
vaihtoehto Varsinais-Suomessa. Oma maa 34, 30: 1.

— Pellon tuottokyky sdilynyt. Maas. Tulev. 72, 118: 2.

— Pelto tuottavaksi oikealla lannoituksella. Pussiposti 1/88.
p. 3.

— Nurminata ja englannin ratheini. Punanata ja niittynur-
mikka. Nurmikasvien siementuotanto. Tieto tuottamaan
49: 28—36, 42—49.

— Savi- ja hiesumaiden muokkaus syysviljoille. Koet. ja
Kiyt. 45: 48.

PaHkaLA, K. & KOYLYARVI, J. Rypsin ja rapsin lajikkeet ja vil-
jelyalueet. Koet. ja Kiyt. 45: 18.

PITKANEN, J., ELONEN, P., KANGASMAKI, T., KOYLUARvL, J., TAL-
vITIE, H., VIRR], K. & VUORINEN, M. Aurattoman viljelyn
vaikutukset kevitviljojen satoon ja laatuun: kuuden koe-
vuoden tulokset. Summary: Effects of ploughless till-
age on yield and quality of spring cereals: results of six
years. Maatalouden tutkimuskeskus, Tiedote 21/88. p.
1—61.

SAARELA, 1., KOYLDARVY, J., SiMOjokI, P. & VIRRI, K. Touko-
téiden aiheuttaman maan tiivistymisen vaikutus vilja-
sadon mdiriin ja laatuun. Koet. ja Kiyt. 45: 11.

SAARELA, 1., KOYLIARVL, J., JARVI, A. & VUORINEN, M. Perus-
tettavan nurmen fosforilannoitus. Koet. ja Kiyt. 45: 38.

Satakunnan tutkimusasema, Peipohja

Satakunta Research Station, Peipohja

PITKANEN, J., ELONEN, P., KaNGASMAKI, T., KOYLJARvY, J., TAL-
vITIE, H., VIRRI, K. & VUORINEN, M. Aurattoman viljelyn
vaikutukset kevitviljojen satoon ja Jaatuun: kuuden koe-
vuoden tulokset. Summary: Effects of ploughless till-
age on yield and quality of spring cereals: results of six
years. Maatalouden tutkimuskeskus, Tiedote 21/88. p.
1—61.

RINNE, S-L., Huvora, S-L., TALVITIE, H., SIMOJOKI, P., RINNE,
K. & SippoLa, J. Viherkesannon vaihtoehdot rukiin vil-
jelyssi. Maatalouden tutkimuskeskus, Tiedote 3/88.
53 p.

TALVITIE, H. & RANTANEN, O. Syysvehni. Koetoim. & Kiyt.
45: 19.

— & RaNTaNeN, O. Kevitvehnd, Koetoim. ja Kiyt. 45: 21.

—, Rutpro, J. & HANNUKKALA, A. Esikasvin valinta — tirked
osa rukiin viljelytekniikkaa. Koet. & Kiyt. 45: 4.

Sata-Himeen tutkimusasema, Mouhijirvi

Sata-Hime Research Station, Mouhijirvi

KanGasMiKky, T. Puna-apila. Nurmikasvien siementuotanto.
Tieto Tuottamaan 49: 50—58.

— Alsikeapila. Nurmikasvien siementuotanto. Tieto Tuot-
tamaan 49: 58—59.

— Westerwoldinraiheini. Nurmikasvien siementuotanto.
Tieto Tuottamaan 49: 59—G0.

57



— Maan kasvukunnon ylldpitdminen. Pirkanmaan maata-
louskeskuksen tiedotuslehti 18, 2: 12—13.

— Viikiheini ja tuoreheini vuohien ruokinnassa. Vuohi-
maailma 2: 9—12.

— Ruista lisdd Pirkanmaalle. Pirkanmaan maatalouskeskuk-
sen tiedotuslehti 18, 3: 8—9.

— Maan kasvukunnosta pidettivi huolta. Oma maa 34,
47: 7.

PITKANEN, J., ELONEN, P., KANGASMAKI, T., KOYLJARVI, J., TAL-
VITIE, H., VIRRI, K. & VUORINEN, M. Aurattoman viljelyn
vaikutukset kevitviljojen satoon ja laatuun: kuuden koe-
vuoden tulokset. Summary: Effects of ploughless till-
age on yield and quality of spring cereals: results of six
years. Maatalouden tutkimuskeskus, Tiedote 21/88. p.
1—61.

RINNE, K. & MAKELA, J. Karitsoiden kasvu laitumella. Maa-
talouden tutkimuskeskus, Tiedote 15/88. 18 p.

Himeen tutkimusasema, Pilkine

Hime Research Station, Pilkine

PITKANEN, J., ELONEN, P., KANGASMAK], T., KOYLYARVI, J., TAL-
VITIE, H., VIRRI, K. & VUORINEN, M. Aurattoman viljelyn
vaikutukset kevitviljojen satoon ja laatuun: kuuden koe-
vuoden tulokset. Summary: Effects of ploughless till-
age on yield and quality of spring cereals: results of §ix
years. Maatalouden tutkimuskeskus, Tiedote 21/88. p.
1—61.

SAARELA, 1., KOYLUARVL, J., JARVI, A. & VUORINEN, M. Perus-
tettavan nurmen fosforilannoitus. Koetoim. ja Kiyt.
45: 36.

TAKALA, M. Traktorin tallauksesta vihin haittaa porkkanan-
viljelykselld. Puutarhauutiset 40, 15: 483.

— Muokkaus huuhtoo typpei maaperiin. Pellervo 90, 2:
35, 38.

— Valkoapila. Nurmikasvien siementuotanto. Tieto tuot-
tamaan 49: 61.

— Nurmirélli. Nurmikasvien siementuotanto. Tieto tuot-
tamazn 49: 62.

— Palkokasvien biologiasta. Maatalouden tutkimuskeskus,
Tiedote 10/88. 18 p. + 26 taul.

Kymenlaakson tutkimusasema, Anjalankoski

Kymenlaakso Research Station, Anjalankoski

PITKANEN, J., ELONEN, P., KaANGASMAKI, T., KOYLIARVI, J., TAL-
VITIE, H., VIrry, K. & VUORINEN, M. Aurattoman viljelyn
vaikutukset kevitviljojen satoon ja laatuun: kuuden koe-
vuoden tulokset. Summary: Effects of ploughless till-
age on yield and quality of spring cereals: results of six
years. Maatalouden tutkimuskeskus, Tiedote 21/88. p.
1—61.

SAARELA, 1., KOYLUARVL, J., SIMOJOKI, P. & VIRR], K. Touko-
téiden aiheuttaman maan tiivistymisen vaikutus vilja-
sadon miirdin ja laatuun. Koetoim. ja Kiyt. 45: 11.

Virri, K. Kymessi ei kaikkea kynneti. Koetoim. ja Kiyt.
45: 10.

58

— Tuloksia virallisista lajikekokeista. Ruis. Koetoim. ja
Kiyt. 45: 19.

Eteld-Savon tutkimusasema, Mikkeli

South-Savo Research Station, Mikkeli

DaLMman, P. Leikkauksen vaikutus vadelman satoon ja kas-
vuun. Lisensiaatintutkimus. 72 p. (Saatavana Maatalou-
den tutkimuskeskuksen Etelid-Savon tutkimusasemalta,
Mikkelin mlk.)

— Marja-aronian viljely ja kdyttd. Suom. Maatal.tiet. Seur.
Tiedote 11: 103—108.

— Mustaherukan leikkaus ja typpilannoitus konekorjuuvil-
jelmilld. Puutarha-Uutiset 40: 538—539.

— Marja-aronian viljely ja kdyttd. Oma Maa 34, 15: 8.

— Vadelman kasvitaudit. Ajankohtaisia kasvinsuojeluoh-
jeita 1988. Kasvinsuoj.seur. Julk. 79: 103—104.

— Vadelman tuhoeldimet. Ajankohtaisia kasvinsuojeluoh-
jeita 1988. Kasvinsuoj.seur. Julk. 79: 105—106.

KALLELA, K., SAASTAMOINEN, 1. & HUOKUNA, E. 1987. Varia-
tions in the content of plant oestrogens in red clover-
timothy-grass during the growing season. Acta Vet.
Scand. 28: 255—262.

—, SAASTAMOINEN, ., HuOKuUNA, E. & HakkoLA, H. Kasvi-
estrogeenipitoisuuden vaihtelut muutamien puna-
apilalajikkeiden vililld Pohjois- ja Eteld-Suomessa. Suom.
Eldinlidk.l. 94: 287—291.

NYKANEN—KURKI, P. Apilaseosnurmen sadon miirin ja laa-
dun muutokset kasvukauden aikana. Pro gradu -tyo.
78 p. (Saatavana Helsingin yliopiston kasvinviljelytie-
teen laitokselta, Helsinki.)

Keski-Suomen tutkimusasema, Laukaa

Central Finland Research Station, Laukaa

Aniszewskl, T. Kylvoajan vaikutus lupiinin (Lupinus angus-
tifolius L.) siemensatoon Keski- ja Pohjois-Suomessa.
Maatalouden tutkimuskeskus, Tiedote 7/88: 35—54.

— Lupiinin siementuotanto Keski- ja Pohjois-Suomessa.
Maatalouden tutkimuskeskus, Tiedote 7/88: 55—90.

EKLUND, E. & SimMojok1, P. Yksivuotisen lupiinin nystyribak-
teerien eristiminen ja valikoitujen siirroskantojen tes-
taus kenttdolosuhteissa. Maatalouden tutkimuskeskus,
Tiedote 7/88: 23—34.

RINNE, S-L., HitvoLa, S-L., TALVITIE, H., SIMOJOKI, P., RINNE,
K. & SippoLa, J. Viherkesannon vaihtoehdot rukiin vil-
jelyssd. Maatalouden tutkimuskeskus, Tiedote 3/88.
53 p.

— SmmMojoki, P. Kompostin jilkivaikutus. Koetoim. ja Kiyt.
45: 50.

SAARELA, L., KOYLUARVL, J., SIMOjJOKI, P. & VIRRI, K. Touko-
téiden aiheuttaman maan tiivistymisen vaikutus vilja-
sadon midrdin ja laatuun. Koetoim. ja Kiyt. 45: 11.

SiMojoki, P. Ohran boorinpuutos. Maatalouden tutkimus-
keskus, Tiedote 6/88. 100 p.



— Lupiinin viljelytekniikka. Maatalouden tutkimuskeskus,
Tiedote 7/88: 3—22.

VESTBERG, M. Damping-off of sugar beet with special refer-
ence to the fungus Pythium Pringsheim. J. Agric. Sci.
Finl. 60: 159—178.

— Mykorritsoista hyotyi pelto- ja puutarhakasveille. Koe-
toim. ja Kdyt. 45: 49.

— Pythium-sieni sokerijuurikkaan taimipoltteen aiheutta-
jana. Koetoim. ja Kiyt. 45: 50.

Eteli-Pohjanmaan tutkimusasema, Ylistaro

South Ostrobothnia Research Station, Ylistaro

Hivola, S-L. Voidaanko lajiseoksilla lisitd rehuviljan vilje-
lyvarmuutta? Etelid-Pohjanmaan maatalouskeskuksen jir-
jestlehti 1/88: 5.

— Milloin kylvéille? Eteli-Pohjanmaan maatalouskeskuk-
sen jirjestolehti 2/88: 4.

— Taas poikkeuksellinen kasvukausi. Eteld-Pohjanmaan
maatalouskeskuksen jirjestdlehti 3/88: 6.

— Ohralajikkeissa on valinnan varaa. Eteld-Pohjanmaan
maatalouskeskuksen jirjestolehti 4/88: 5.

— Kalkituksen ajankohta. Kiytinnén Maamies 37, 11:
32—33.

— & RaNTaNEN, O. Tuloksia virallisista lajikekokeista.
Ohra. Koetoim. ja Kiyt. 45: 20.

— & RanTANEN, O. Tuloksia virallisista lajikekokeista.
Kaura. Koetoim. ja Kiyt. 45: 20.

HUOKUNA, E., Huvola, S-L., SiMmojokI, P. & ETTALA, E. Lime
and bark ash for red clover. Ann. Agric. Fenn. 27:
117—124.

KaNGas, A. Rehuviljalajikkeiden typpilannoitus. Eteld-
Pohjanmaan maatalouskeskuksen jirjestolehti 1/88: 5.

— Matala kylvd orastuu paremmin. Eteld-Pohjanmaan maa-
talouskeskuksen jirjestolehti 2/88: 4.

— Ohralajikkeiden  happamuudenkestivyys. Eteld-
Pohjanmaan maatalouskeskuksen jirjestdlehti 3/88: 6.

— Kauran lajikevalikoima kasvukaudelle 1989. Eteld-
Pohjanmaan maatalouskeskuksen jirjestolehti 4/88: 4.

MUSTONEN, L. & KaNGas, A. Uusia perunalajikkeita viljelyyn.
Koetoim. ja Kiyt. 45: 23.

RINNE, S-L., HiivoLa, S-L., TaLviTig, H., SIMOJOKI, P., RINNE,
K. & SippoLa, J. Viherkesannon vaihtoehdot rukiin vil-
jelyssd. Maatalouden tutkimuskeskus, Tiedote 3/88.
53 p.

Karjalan tutkimusasema, Tohmajirvi

Karelia Research Station, Tohmajirvi

HeikkiLi, R. Hieta turvejittdalueen maanparannusaineena.
Abstr. Fine sand as soil ameliorant in a peat cutover area.
Suovilj.yhd. Vuosik. 91—92: 30—37.

HunTa, H. Ravinteiden huuhtoutuminen pelloilta. Kontu
1: 7.

— Kevitty6t lihestyvit. Kimolainen. 30.3.1988. p. 15.

Pohjois-Savon tutkimusasema, Maaninka

North-Savo Research Station, Maaninka

ETTALA, E. Lypsykarjan pitkiaikaiskoe: Erirotuisten hieho-
jen syontitulokset siilérehu- ja heindvaltaisella ruokin-
nalla. Koetoim. ja Kiyt. 45: 46.

— Lypsykarjan pitkiaikaiskoe: Hiehojen energian ja val-
kuaisen saanti sdilérehu-vilja- ja heind-vilja-urearuokin-
nalla. Koetoim. ja Kiyt. 45: 47.

— Lypsykarjan pitkiaikaiskoe: Hiehojen tdyttivyysnormit
ja energian hyviksikiytto. Koetoim. ja Kiyt. 45: 54.

— & SUVITIE, M. Grass silage-cereal versus hay-urea-cereal
feeding in multilactation experiment with three breeds.
Proc. VI World Conf. Anim. Prod. p. 285.

— & VIRTANEN, E. Ayrshiren, friisildisen ja suomenkarjan
vertailu vasikka- ja hiehokaudella sdilérehu-vilja- ja
heini-vilja-urearuokinnalla. Maatalouden tutkimuskes-
kus, Tiedote 20/88. 92 p.

HEINONEN, K., ETTALA, E. & ALaNKO, M. Effect of Postpartum
Live Weight Loss on Reproductive Functions in Dairy
Cows. Acta Vet. Scand. 29, 2: 1—6.

RINNE, K. Miten saa hyvin laitumen? Tuottoisa kotieldinta-
lous. 2: 4—5.

— Tuloksia virallisista lajikekokeista. Nurminata, puna-apila
ja alsikeapila. Koetoim. ja Kiyt. 45: 22.

— Siiléntdtappiot tuoresdilorehun valmistuksessa. Koe-
toim. ja Kiyt. 45: 54—55.

RINNE, S-L. Vihantalannoitus kesannon korvaajana. Koe-
toim. ja Kiyt. 45: 1.

— Vihantalannoitus kesannon korvaajana. Kylvésiemen 27,
3: 20—21.

— Hnvola, S-L., TaLviTIE, H., Simojoxki, P., RINNE, K. & Sip-
POLA, J. Viherkesannon vaihtoehdot rukiin viljelyssa.
Maatalouden tutkimuskeskus, Tiedote 3/88.25 p. + 9
App.

SuviTiE, M. Runsastuottoinen ruokinta. Karjatalous 64, 10:
38—39.

— Pitkéiaikaiskokeen tuloksia. Kainuun Osuusmeijerin Tie-
dotuslehti 2: 6.

Keski-Pohjanmaan tutkimusasema, Toholampi

Central Ostrobothnia Research Station, Toholampi

JArvi, A. Timotein siemensadon Korjuu ja kuivatus. T-Maa-
talousuutiset 3: 7.

— Heikkolaatuinen kylvosiemen. K-P:n maatalouskeskuk-
sen tiedotuslehti. 2: 5.

— Maan ravinnetila sadekesin jilkeen. K-P:n maatalouskes-
kuksen tiedotuslehti. 2: 5.

— Maan tiivistyminen ja sen haittojen ehkiiseminen. K-P:n
maatalouskeskuksen tiedotuslehti. 4: 13.

— Turkiseldinten lanta lannoitusaineena. Turkistalous. 2:

74.
— Timotei. Nurmikasvien siementuotanto. Tieto tuotta-
maan 49: 19.

— Rehukattara. Nurmikasvien siementuotanto. Tieto tuot-
tamaan 49: 60.

59



— Ohralajikkeet ja kulunut kasvukausi. Maaseppi. Kannuk-
sen maatalousoppilaitos, Tekninen linja. Marraskuu: 14.

— Nurmikasvien siemenviljelymahdollisuudet Lapissa.
Koetoim. ja Kiyt. 45: 10.

— Nurmen perustamismuokkaus. Koetoim. ja Kiyt. 45: 13.

— Kuivatuksen vaikutus timotein siemenen laatuun. Koe-
toim. ja Kiyt. 45: 32.

Kainuun tutkimusasema, Sotkamo

Kainuu Research Station, Sotkamo

KemppPAINEN, E. Skétsel och anvindning av stallgddsel i Fin-
land. Nord. Jordbr.forskn. 70: 55.

— Siilorehun puristeneste hyotykiyttdon. Maausko 6, 1: 8.

— Didin sdistid lietelannan typpei. Leipd leveimmiksi 36:
440—442.

— Didinin (disyandiamidi) vaikutus naudan lietelannan te-
hoon ohran lannoitteena. Maatalouden tutkimuskeskus,
Tiedote 19/88. 35 p. .

— Turve maanparannusaineena. Yli-Kainuu 24, 91: 14.

KEemPPAINEN, R. Palkokasvien ymppiys ja ymppdysvalmis-
teet. Karjatalous 64, 4: 34—35.

SiMAN, G., KOFOED, A.D., LARSEN, K.E., KEMPPAINEN, E. &
STEINECK, S. 1987. Utilization of nitrogen from slurry
applied to fodder crops. Animal Manure on Grassland
and Fodder Crops. p. 157—173. Dordrecht.

STEINECK, S., LARSEN, K.E. & KEMPPAINEN, E. Manure spread-
ing — plant nutrient balances. Storing, Handling and
Spreading of Manure and Municipal Waste. CIGR. JTI-
rapport 96, 2. 12 p.

Pohjois-Pohjanmaan tutkimusasema, Ruukki

North Ostrobothnia Research Station, Ruukki

Hakkotra, H. Heinidnsiemenen kylvOmiirii voidaan pienen-
tdd. Koetoim. ja Kayt. 45: 5.

— Tuloksia virallisista lajikekokeista. Timoteilajikkeet. Koe-
toim. ja Kiyt. 45: 21—22.

— Tuloksia virallisista lajikekokeista. Yksivuotinen raiheini.
Koetoim. ja Kiyt. 45: 23.

— Pohjois-Suomen rehuviljalajikkeet: typpei korrenlujuu-
den ja kasvuajan mukaan. Leipid leveimmiksi 36, 2:
16—19.

— Oikein kylvettyni siemen riitt4d4. Leipd leveimmiksi 36,
2: 6.

— Py0ropaalisdildrehun valmistuksessa omat ongelmansa.
Kiytinndn Maamies 37, 5: 30—31.

— Nurmien kalkitus. Koivikon Tietosarka 88: 6—7.

— Siemenmddrit ja lajit. Kaleva 11.2.1988. p. 11.

— Keviitviljojen kasvinsuojelu. Kaleva 11.6.1988. p. 17.

— Froblandningsforsdk med rédkldver, timotej och dngs-
svingel. Baljvixter f6r odling pd Nordkalotten. Nord-
kalottkommittens jordbruksseminarium. Rovaniemi.
Nordkalottkommittens promemorior 28: 91-—96.

— Tuloksia rehuviijan lajikekokeista. Maaviesti 5: 21.

— Nurmikasvilajikkeet ja suositeltavat siemenseokset. Maa-
viesti 5: 37.

60

— & PuLLy, S. Resultat av férsék med varierande utsides-
mingd i klovergrisvall. Vallbaljvixter, odling och ut-
nyttjande. NJF seminarium 136: 23—29.

HuUOKUNA, E. & HakkoLA, H. 1986. Growth and changes in
the feeding value of redclover and timothy in pure cul-
ture and mixture. Proc. 11 th General Meeting Europ.
Grassl. Feder., Troia-Portugal. p. 305—309.

Joki-Tokota, E. Juottovasikasta mirehtijiksi. Karjatalous
64, 3: 15.

— Siilérehun korjuuvaihtoehdot. Lihantuottaja 5/88: 15.

— Lihanautojen ruokinnasta. Lihayhtymin tiedotuslehti
1/88: 9—10.

— Milloin ja minkilainen lisdvalkuainen lihanaudalle. Li-
hayhtymin tiedotuslehti 1/88: 10—11.

— Niin naudanlihantuotantoa tutkitaan MTTK:ssa. Liha-
yhtymin tiedotuslehti 2/88: 10—11.

— Behovet av proteintillskottsutfoder vid ensilageutfodring,.
Baljvixter for odling pd Nordkalotten. Nordkalottens
jordbruksseminarium. Rovaniemi. Nordkalottkommit-
tens promemorior 28: 108—112.

— Peruna kotieldinten ruokinnassa. Maaviesti 5: 26.

KaLLELA, K., SAASTAMOINEN, J., HUOKUNA, E. & HakkoLa, H.
Kasviestrogeenipitoisuuden vaihtelut muutamien puna-
apilalajikkeiden vililld Pohjois- ja Eteld-Suomessa. Suom.
Eldinliak.l. 94, 6: 287—291.

Lapin tutkimusasema

Lapland Research Station, Rovaniemi

NiIssINEN, O. Rehunviljely kesilld 1988. Sarka 2: 3,

— Yksivuotisia tuorerchukasveja hitivaraksi ja lisirehuk-
si. Varpuluuta 24.3.1988.

— Rapsiohravihantarehu sdilérehun raaka-aineena. Koe-
toim. ja Kéyt. 45: 12.

— Yksivuotisista tuorerehukasveista Joppukesin rehunjat-
ketta. Koivikon tietosarka 88: 24.

— Hirdilemilld typpi harakoille. Leipi leveimmiksi 36, 2:
14—16.

— Maatalouden tutkimus Pohjois-Suomessa. Oulun yli-
opisto, tiydennyskoulutuskeskus, avoin korkeakoulu-
opetus. Opintomoniste o0sa 1: 24—52.

— & Hakkora, H. Apilapitoisen seosnurmen menestymi-
nen Lapissa. Koetoim. ja Kiyt. 45: 42.

— Siilorehunurmen  korjuuajankohta Lapissa.
Saroilta, kesikuu 1988. p. 2.

— Odling av rodkldver med timotej och dngssvingel i Lapp-
land. Nordkalottkommittens promemorior 28: 77—=83.

— Ojitustavan vaikutus heinédsatoihin turvemaalla. Sum-
mary: The effect of the drainage mode on hay crops
on peatiand. Suovilj.yhd. Vuosik. 91—92: 20—29.

Uutis-

Keskuslaboratorio, Jokioinen
Central Laboratory, Jokioinen
HieraNiemt, V. & KuMPULAINEN, ]. Contents of trichothe-

cenes in domestic and imported grains and feeds.
Kemia-Kemi 15: 1047. Abstract 5.12.



—, Liukko-Sir1, S. & KUMPULAINEN, J. Contents of organo-
chiorine compounds in Finnish milk and pork compared
to those from other west European countries. Kemia-
Kemi 15: 1047. Abstract 5.31.

KUMPULAINEN, J. Chromium. In: Quantitative trace analysis
of biological materials. Ed. McKenzie, H.A. & Smythe,
L.E. Elsevier Science Publishers B.V., Biomedical Divi-
sion. Chapter 26, A. p. 451—462.

— Low level of contaminants in Finnish foods and diets.
Ann. Agric. Fenn. 27: 219—229.

— Reference materials in the analytical quality control of
trace element determinations of clinical samples.
Kemia-Kemi 15: 1076. Abstract 8.6.

—, HigranNiEMI, V., LIUKKO-SIPI, S. & SINISALO, M. Average
dietary intake of polychlorinated biphenyls (BCBs) in
Finland as estimated by chemical analysis of diets or by
calculation method. Kemia-Kemi 15: 1049. Abstract
5.35.

—, Paakki, M. & TAHVONEN, R. Characterization of a potato
reference material for major, minor and trace elements.
Fresenius Z. Anal. Chem. 332: 685—G88.

—, Paakkl, M. & TaHVONEN, R. Contents of 12 mineral ele-
ments in pooled samples of Finnish wheat flour and
potatoes compared to those of five west European coun-
tries during 1984—1987. Kemia-Kemi 15: 1049. Abstract
5.36.

—, Paakki, M. & TaHVONEN, R. Contents of 12 mineral ele-
ments in whole wheat from Finland and six other west
European countries in 1984—1986. Kemia-Kemi 15:
1045. Abstract 5.9.

—, TAHVONEN, R. & SINISALO, M. Effect of selenium fertili-
zation on the selenium content of staple foods and
average selenium intake in Finland. In: Selenium in
biology and medicine. Fourth Intern. Symp. University
of Tiibingen, W-Germany. Book of abstracts.

Paakkl, M. & KuMPULAINEN, J. Molybdenum. In: Quantita-
tive trace analysis of biological materials. Ed. McKenzie,
H.A. & Smythe, L.E. Elsevier Science Publishers B.V.,
Biomedical Division. Chapter 26, B. p. 463—470.

PARVIAINEN, M.T., KUMPULAINEN, J., SINISaLO, M. & NYYSSO-
NEN, K. The vitamin D content of Finnish hospital diets.
In: Vitamin D. Molecular, Cellular and Clinical Endo-
crinology. p. 640—641. Proc. seventh workshop vita-
min D. Rancho Mirage, California, USA. Ed. Norman,
AW., Schaefer, K., Grigoleit, H.-G. & v. Herrath, D.
Walter de Gruyter & Co. Berlin.

SAASTAMOINEN, M., KUMPULAINEN, J. & NUMMELA, S. Cenetic
and environmental variation in oil content and fatty acid
composition of oats. Kemia-Kemi 15: 1046. Abstract
5.11.

TaHVONEN, R, Raskasmetallien saanti Suomessa. Ympirist®
ja Terveys 19: 274—279.

—, Paakki, M. & KuMPULAINEN, J. Comparison of mineral
element content in Finnish pork to those of two west
European countries during 1984—1987. Kemia-Kemi
15: 1051. Abstract 5.41.

—, Paakkl, M. & KUMPULAINEN, J. Mineral element content
of Finnish milk as compared to those of four other west
European countries during 1984—1987. Kemia-Kemi
15: 1046. Abstract 5.10.

Sikatalouden tutkimusasema, Hyvinkid

Swine Research Station, Hyvink3i

- ALAVIUHKOLA, T. Soijarouhe — sikojen tirkein valkuaisre-

hu. Koetoim. ja Kiyt. 45: 4.

— Lihasikojen sopivin teuraspaino. Sika 18, 5: 21—22.

— Ruokinta ja sianlihan laatu. Sika 18, 2: 14—15.

— RA-DOS ja PIGMAN, vapaaruokinnan edellikivijoitik6?
Lihantuottaja 5: 21.

— Soijarouheen kiyttd sikatiloilla. Lihantuottaja 1: 16.

IMMONEN, 1. & Suomi, K. Voidaanko sianlihan makua paran-
taa. Maustettuja rehuseoksia kokeiltu. Koetoim. ja Kiyt.
18, 45: 38.

Suoml, K. Vapaa vai rajoitettu ruokinta. Sika 1: 29.

— Whey protein concentrate in the feeding of piglets. Ann.
Agric. Fenn. 27: 35—38.

— Kasvioljyt emakon ruokinnassa. Tuottoisa kotieldinta-
lous 3: 4—S5.

— Kasvioljylisid parantaa tuotosta. Sika 18, 5: 9—10.

— Heinijauho ja sdilérehu emakoiden terveysrehua. Lihan-
tuottaja 18, 5: 21.

—, ALaviudkora, T, & IMMONEN, 1. Vegetable oils in sow
feeding. Proc. VI World Conf. Animal Prod. Helsinki.
p. 341.

— & IMMONEN, I, Miten kasvatan siitossiat. Koetoim. ja
Kiyt. 45: 39.

Tervetaimiasema, Laukaa

Healthy Plant Center, Laukaa

UOSUKAINEN, M. Puutarhaelinkeino kukoistaa Eestissd. Puu-
tarha 91: 30—32.

— New iron-hardy Finnish Rhododendron cultivars. 15th
Meet. Sect. Ornamentals Eucarpia. 23 p. Erfurt.

— Terveiden ja aitojen taimien tuotanto. Ajankohtaisia kas-
vinsuojeluohjeita. Kasvinsuojeluseuran julkaisuja 79:
12—14.

— Produktion av sunda plantor i Finland. Nord. Plantsko-
lekongr. Finland. 34 p. Hyvinge.

— & Kurera, A. Production of healthy planting material.
Ann. Agric. Fenn. 27: 209—218.

— & TiGERSTEDT, P.M.A. Breeding of frosthardy rhodo-
dendrons. J. Agric. Sci. Finl. 60: 235—254.

UusITALO, A. & UOSUKAINEN, M. Mansikan viherkukkaisuus-
tauti. Puutarha 91: 106—108.

Martensin vihannestutkimusasema, Nérpid

Martens Vegetable Research Station, Nirpio

BarTOSIK, M-L. Kasvihuonevihannesten suositeltavat lajik-
keet. Puutarha-Uutiset 40, 42: 1326—1328.

— Kasvihuonevihannesten suositeltavat lajikkeet. Puutar-
hakalenteri 1989: 179—185.

— Kasvihuonemeloni kesin lyhyeen viljelyyn. Puutarha-
kalenteri 1989: 245—249.

— Salaatin nitraattipitoisuus. Puutarhatekniikka 1988.
Kauppapuutarhaliitto. 1 p.

61



— Kivivillan kidyttémahdollisuuksista. Puutarha-Uutiset 40,
8: 239.

— Stenullens anvindningsmaijligheter. Tridgardsnytt 42,
5: 23.

MaTTFOLK, U. Kasvihuonetomaatin lajikekokeet 1985—
1987. Puutarhakalenteri 1989: 239—243.

Turkistalouden tutkimusasema, Kannus

Fur Farming Research Station, Kannus

NIEMELA, P. Ajankohtaista; Kesi tarhalla. Turkistalous 60,
7—8: 270—271.

— Jdtteiden kisittely turkistarhoilla. Turkistalous 60, 12:
492—494.

— Melatoniinin kiyttokoe Kannuksessa. Turkistalous 60,
12: 518.

—, BOREN, S., JAYKKA, H., MENDELIN, J. & NYDaHL, K. Tur-
kistarhojen jitteet ja niiden kisittely. Turkistarhojen
jitehuolto-ongelmat. Ty6ryhmin raportti. Vaasan 14i-
ninhallituksen moniste. 22 p.

SAARENMAA, K. & NIEMELA, P. Kiharakarvainen hopeakettu
»KEKE» parituskokeiden valossa. Turkistalous 60, 3:
100—101.

RoOuVINEN, K., KuskINEN, T. & NIEMELA, P. Rehun vaikutus
minkin (Mustela vison) ja siniketun (Alopex lagopus) ru-
hon rasvojen koostumukseen. Kahdeksas kansallinen
kylmdsymposium. Oulu. Aquilo, Tomus 26. p. 30.

HELSINGIN YLIOPISTO

University of Helsinki

Elintarvikekemian ja -teknologian laitos

Department of Food Chemistry and Technology
Elintarvike-ekonomia

HauTaniemr, A. Liha-alan tuotteiden hintaherkkyysanalyy-
si. 140 p. Pro gradu -tutkielma. EKT-sarja 776.

HirveLA, S. Tukkukaupan tuoretuotteiden jakelun palvelu-
taso. 122 + 8 p. Pro gradu -tutkielma. EKT-sarja 775.
Julkinen 1.1.1992.

HyTONEN, E. Meijeriteollisuuden kehitysnikymit kehittd-
mistarve ja -mahdollisuudet sekid tuotannolliset strate-
giavaihtoehdot. 88 + 7 p. Lisensiaattityd. EKT-sarja 771.

Elintarvikekemia

Horia, A. Osa I: Polysykliset aromaattiset hiilivedyt (PAH)
elintarvikkeissa. Osa II: Polysyklisten arornaattisten hii-
livetyjen médritys elintarvikerasvoista. 78 p. Pro gradu
-tutkielma. EKT-sarja 753.

HENONEN, M. Diepoxides of beta-carotene and their
provitamin A activity. M.S. thesis, University of Rhode
Island, USA. 95 p.

~—, OLLILAINEN, V.-M., LINKOLA, E., VARO, P. & KOIVISTOINEN,
P. Carotenoids and retinoids in Finnish foods ready-to-
eat foods. J. Food Comp. Anal. 1: 221—230.

Kero-Tokol, J. & Lamei, A.-M. Determination of volatile car-
bonyls in oxidized fat as 2,4-dinitrophenylhydrazones
by high-performance liquid chromatography. Kemia-
Kemi 15 (10B): 1048 (abstract).

KonTsas, H. Hiivauutteen entsymaattinen valmistus. 54 p.
Pro gradu -tutkielma. EKT-sarja 751.

62

OLLILAINEN, V.-M., HEINONEN, M., LiNKOLA, E., VARO, P. &
KoIvisTOINEN, P. Carotenoids and retinoids in Finnish
foods: meat and meat products. J. Food Comp. Anal.
1: 178—188.

PIRONEN, V., VARO, P. & KOIVISTOINEN, P. Stability of
tocopherols and tocotrienols during storage of foods.
J. Food Comp. Anal. 1: 124—129.

PyysaLo, H. Elintarviketoksikologia 1. 206 p. EKT-sarja
749.

RASANEN, L., STIRKKINEN, R. & KiMPPaA, S. The study group
on cardiovascular risk in young Finns: six year follow-
up on the diet of Finnish children and adolescents. 4.
Nordiske Ernaeringskongres. Odense. Poster 08.

VARO, P., ALFTHAN, G., EKHOLM, P., ArRO, A. & KOIVISTOINEN,
P. Selenium intake and serum selenium in Finland: ef-
fects of soil fertilization with selenium. Am. J. Clin. Nutr.
48: 324—329.

Elintarviketeknologia

HELLEMANN, U. Kasvisten jatkojalostus. In: Maasta markki-
noille, Kasvintuotanto 9: 32—38.

— Miltd puuro maistuu? Kotitalous 7—8: 21—24.

— Uusi laatulaboratorio Viikkiin. Elintarvikeylioppilas 3:
80—83.

HuTTUuNEN, E., HAKKINEN, A. & HYVONEN, L. B NMR spec-
troscopy as an additional technique of structure analy-
sis of borate-pentose chelates. 11. kansallinen NMR sym-
posiumi. Turku.

Hyvonen, L. Elintarviketeknologian tulevia tavoitteita. Elin-
tarvikeylioppilas 23: 84—87.

— Elintarvikkeiden prosessoinnin aiheuttamat ravitsemuk-
selliset tappiot. Kotitalous 52: 7—8.



— Limpokisittelyn  kemiallis-fysikaaliset  vaikutukset.
INSKOn julkaisussa: Limpokisittelyn vaikutus elintar-
vikkeen mikrobiologiaan ja laatuun 185-88 II: 1—13.

LAHTINEN, S. Comparison of two mathematical models for
the stress overshoot in start-shear experiments of model
emulsions. Acta Alimentaria 17: 219—225.

ParTaNEN, T. Sokereiden viliset vuorovaikutukset. 87 + 19
p. Pro gradu -tutkielma. EKT-sarja 774. Julkinen 1.1.
1990.

PAAKKONEN, K. Prosessoidun elintarvikkeen vedensorptio.
Kuivatun haaparouskun (Lactarius trivialis) sorptioiso-
termin miiritys ja aineosien vaikutus sorptioon. 262 p.
Acad. Diss. KT-sarja 763.

RATILAINEN, S. & HELLEMANN, U. Aistittavan laaduntutkimus-
menetelmien  kidyttd  elintarvikévalvonta ja
tutkimuslaitoksissa Suomessa. 46 p. EKT-sarja 773.

SAARENTOLA, P. Kananmunan pakkaskuivaus. 61 p. Pro gra-
du -tutkielma. EKT-sarja 760.

SALO-VAANANEN, P., SAARINEN, M.-L. & RIKONEN, K. Prepara-
tion and hydrolysis of food samples for amino acid
analysis. Kemia-Kemi 15 (10B): 1050—1051 (abstract).

— Aistinvaraiset mittaukset. Elintarviketeollisuuden mit-
taustekniikat. Insinddrijirjestdjen koulutuskeskus, jul-
kaisu 148-88. 13 p.

— Aromin merkitys kuluttajalle. Kotitalous 52: 6—8, 49.

— Hedonic responses and attitudes in the acceptance of
sweetness, saltiness and fattiness of foods. In: Food
acceptance and nutrition. p. 337—351. Eds. J. Solms,
et.al. Academic Press, London.

TuorIiLA, H. 1987. Selection of milks with varying fat con-
tents and related overall liking, attitudes, norms and in-
tentions. Appetite 8: 1—14.

— Quality assurance of sensory analysis of foods. Kemia-
Kemi 15 (10B): 1043 (abstract).

Viljateknologia

HELENIUS, J., KURPPA, S., LEHTINEN, T. & SALOVAARA, H. Low
falling number values of wheat affected by larval feeding
of orange blossom midge Sitodiplosis moseliana Gehin
(Dipt. cecidomyidac). Poster. Cereals *88. 8th. Int. Cereal
and Bread Congress. Lausanne.

NikuLa, J. Erdiden rautayhdisteiden teknologinen soveltu-
vuus vehnijauhojen rikastamiseen. 103 p. Pro gradu -
tutkielma. EKT-sarja 768.

PiesaLa, E. Vehnin jauhatusjuoksujen koostumus. 138 p.
Pro gradu -tutkielma. EKT-sarja 767. julkinen 1.7.1990.

SaLOVAARA, H. Flour quality and industrial baking perfor-
mance. In: Cereal Science and Technology, Proc. 23.
Nord. Cereal Congr. Copenhagen 1987. p. 265—271.
Ed. Munck, L., Copenhagen.

— Viljateknologia elintarvike- ja biotieteend. Virkaanastu-
jaisesitelmi 11.11.1987. Elintarvikeylioppilas 1: 16—19.
Leipuri 86, 3: 16—18.

—, Kansainvilinen viljatieteen ja -teknologian kongressi
Lahteen kesikuussa 1989. Leipuri 86, 12: 12—14.
'—, KErojokI, H., DEMECZKY, M. & Vamos-Vigyazo, L. High

amylase flour in baking with very high frequency (VHF)
energy. Acta Alimentaria 17: 67—76.
—, SAVOLA, P., SARENEVA, T., KOjo, K., VAISANEN, E. & SIN-

DA, E. Leavening capacity and microbiological charac-
ter of yeast strains isolated from sour rye doughs: results
of screening tests. Research Report. 24 p.

— Suomalaisen leipidvehnin nikymii. Leipuri 86, 5: 29,
31—32.

—, VAISANEN, E., SiNpa, E. & Sarovaara, H. Functional
properties of yeast strains for sour rye dough starters.
Poster. Cereals '88. 8th Int. Cereal and Bread Congress,
Lausanne.

SavoLa, P. Kehitteletkd kananlentoja? Leipuri 86, 11:
17—19, 22—25.

Sivora, O. Erdiden leivinhiivavalmisteiden soveltuminen
pakastettujen taikinoiden valmistukseen. 105 p. Pro gra-
du -tutkielma. EKT-sarja 777.

* STRANDBERG, A.-S. Virmeébehandlinges inverkan pi vasslets

bakningsegenskaper. 78 p. Pro gradu -tutkielma. EKT-
sarja 752. Julkinen 1.3.1990.

VIRTANEN, A. Laadunvalvonta leipomossa. 131 p. Pro gra-
du -tutkielma. EKT-sarja 779.

Kasvinviljelytieteen laitos

Department of Plant Husbandry

KauppiLa, R. Kvivegddsling pd korn och dess inverkan pa
bottengrodans tillvixt. Vallbaljvixter. Odling och ut-
nyttjande. Koldkaer landboskole, Arhus. NJF-semina-
rium 136: 123—127.

— Viherkesannolla on omat etunsa. Kiytinnén Maamies
37, 2: 18—19.

— Viherkesanto viheri®i. Kasvun tekijit. Saroilta 34, 2: 6.

— & KirTiLi, K. Ohran typpilannoituksen vaikutus alus-
kasvien kasvuun. Koetoim. ja Kiyt. 45: 41, 47.

LALLUKKA, U. & HARTIKAINEN, H. Kuitupellavan liotustappiot.
Koetoim. ja Kiyt. 45: 38.

— & Kurkl, V. Kuitupellavan viljelyteknisid kokeita. Vaih-
toehtokasvi maatalouden ylituotantotilanteessa. Koe-
toim. ja Kiyt. 45: 34—35.

—, SAVIKURKI, R. & Kurki, V. Kuitupellavan tuotanto- ja
kiyttomahdollisuudet Suomessa seki loppuraportti kui-
tupellavan viljelyteknisestd tutkimuksesta vuonna 1987.
Helsingin yliopiston kasvinviljelytieteen laitoksen jul-
kaisuja 18: 1—53.

PELTONEN, P. Epédsuorien valintamenetelmien kidyttokelpoi-
suus kauran satoisuusjalostuksessa. Hankkijan kasvin-
jal.l. Tiedote 31: 1—47.

— Viljojen kehitysvaiheet ja niiden seuranta. Helsingin
yliop. Kasvinvilj.tiet. Laitos, Julk. 1: 1—20.

— Heta-kevitvehnin sadon varmistamisen viljelytekniik-
kaa. Hankk. kasvinjal.l. Tiedote 34: 1—28.

Rurepo, J. Potatis och rotvixter i vixtodlingssystemet.
Summary: Potatoes and root crops in the cropping sys-
tem. Nordisk forskarutbildnings- och fortbildningskurs
i vixtodling. Nionde kursen: Agroekosystem, odlings-
system och vixtfdljder. Garpenberg, Sverige. 15 p.

TaLviTig, H., Rutppo, J. & HANNUKKALA, A. Esikasvin valinta
— térked osa rukiin viljelytekniikkaa. Koetoim. ja Kiyt.
45: 4,

Varis, E. Luonnonmukaisen viljelyn tutkimuksen nykytila

63



ja tutkimustarpeet. Luonnonmukaisten elintarvikkeiden
tuotanto ja markkinat -seminaari. Viikki. Maa- ja metsi-
talousministerid. Elintarviketutkimusprojekti 4.3.1.6./1.
p. 5—8. Helsinki.
— Peltokasvien satofysiologia. Helsingin yliopiston kasvin-
viljelytieteen laitoksen julkaisuja 17: 1—205. (Ed.)
— Pellonkiytdn vaihtoehtoja. Helsingin yliopiston kasvin-
viljelytieteen laitoksen julkaisuja 19: 1—200. (Ed.)
— Konsumentkvalitet och dess prognoser. Potatisfrigor.
Uppsala 8—9 mars 1988. NJF-seminarium 131: 37—38,
— & HaNNUKKALA, A, Suuretkin sadot mahdollisia. Perunan
lajikekokeet Muddusjirvelld. Koetoim. ja Kiyt. 45:
26—27.

Kasvipatologian laitos

Department of Plant Pathology

BOER, S.H. de, VERDONCK, L., VRUGGINK, H., Harju, P., BANG,
H.O. & LEy, J. de 1987. Serological and biochemical
variation among potato strains of Erwinia carotovora
subsp. atroseptica and their taxonomic relationship to
other F. Carotovora strains. ]J. Appl. Bacteriol. 63:
487—495.

BRrEMER, K. 1987. Potatisiokstammar och deras virusrening.
Poster. N.J.F:n 18. kongr. Arhus. NJF. Nr. 2.

— 1987. Ryvilssipulin virustaudit. Puutarha 10: 712—713.

— 1987. Virus diseases of berry plants in Finland. Maa-
tal.tiet. Aikak. 59: 161—168.

— Virus diseases of vegetatively propagated onion, Allium
cepa.and their eradication. Poster. 5th Intern Congr.
of Plant Path. Kyoto, Japan.

HanNUKRALA, A. & KOPONEN, H. Microdochium bolleyi, a
common inhabitant of barley and wheat roots in Fin-
Iand. Karstenia 27: 31—36.

Harju, P., KOPONEN, H., MANNINEN, M. & TAHVONEN, R.
Desinfiointiaineiden tehokkuus tutkimuksen kohteena.
Puutarha-Uutiset 49: 1516—1517.

MANNINEN, M., Harju, P. & KoproneN, H. Desinfiointiainei-
den vaikutus kasvitaudinaiheuttajiin. Koetoim. ja Kiyt.
45: 50, 52.

PIRHONEN, M., HEINO, P., HELANDER, 1., HARJU, P. & PaLvA,
E.T. Bacteriophage T4 resistant mutants of the plant
pathogen Erwinia carotovora. Microb. Pathogenensis
4: 359—367.

PonToO, A. Integrerad bekidmpning av grimégel pi jordgub-
bar. Vixtskyddsrapporter, jordbruk 52: 52—53.

Kotieliinten jalostustieteen laitos

Department of Animal Breeding

KenTtTAMIES, H. 1987. Eldvien sinikettujen arvosteleminen.
Turkistalous 59: 600.

— 1987. Grading of live blue foxes. Scientifur 11:
354—355.

— & KAYHKO, H. 1987. Hopeakettujen arvostelun toistet-
tavuus. Turkistalous 59: 510—512.

64

— Heritability of Body Size and Fur Quality in Foxes
(Vulpes vulpes). Biology, Pathology and Genetics of Fur
Bearing Animals. Ed. Murphy, B.D. & Hunter, D.B. Proc.
IV Int. Congr. Fur Anim. Prod., Toronto. p. 549—556.

— & KAYHKO, H. Repeatability of Grading Scores for
Colour and Body Size in Silver Foxes. Proc. V1 World
Conf. Anim. Prod., Helsinki. p. 550.

— & ViLva, V. Phenotypic and Genetic Parameters for
Body Size and Fur Characteristics in Mink. Acta Agric.
Scand. 38: 243—252.

LiutTuLA, M. Lammastarkkailun tulosten kdyttomahdolli-
suudet lampaanjalostuksessa. Kotieldinjalostuksen tie-
dote No 83. 90 p.

MANTYAHO, M. Maidon rasvahappokoostumukseen vai-
kuttavista tekijoistd. Kotieldinjalostuksen tiedote No 80.
82 p.

OjaLa, M. Breeding Evaluation of Trotiers in Finland. Proc.
VI World Conf. Anim. Prod., Helsinki. p. 775.

— & VouTiLaneN, U. Lihakarjan jalostusindeksi. Nautakar-
ja 18, 5: 42—43.

—, POUTIAINEN, E. & VAINIO-MATTILA, 1. Finnish Animal
Production. Jyviskyld. 88 p.

RaJAKANGAs, A.-M. Lypsylehmien rakenneominaisuuksien
perinndlliset tunnusluvut. Kotieldinjalostuksen tiedote
No 84. 67 p.

SAASTAMOINEN, M. & OjaLa, M. Influence of Birth Month on
Race Track Records in Young Trotters. Proc. VI World
Conf. Anim. Prod., Helsinki. p. 495.

SEVON-AIMONEN, M.-L. Siitossikojen sisinisit. Sika 18, 2:
24—26.

SIRKKOMAA, S. Use of inbreeding to increase the response
to selection. Acad. Diss. Kotieldinjalostuksen tiedote No
81 a. 29 p. + 68 app.

— & OjaLa, M. Geeniteknologian hyviksikidyttdmahdolli-
suudet kotieldinjalostuksessa. Kotieldinjalostuksen tie-
dote No 82. 52 p.

Kotieliintieteen laitos

Department of Animal Husbandry

AmMoNEN, E. Kananmunan synty ja rakenne. Elintarvike ja
Terveys 2—3: 30—35.

— Erditd kananmuniin liittyvii laatukysymyksid. Elintarvike
ja Terveys 2—3: 42—53.

ALA-SEPPALA, H., HUTTUNEN, P. & NAs1, M. Silage intake and
milk production in cows given barley fibre with or with-
out dried distillers solubles. ]. Agric. Sci. Finl. 60:
723—733.

ARONEN, 1., HEPOLA, H., ALASPAA, M. & LampiLa, M. Different
Ievels of concentrate supply on straw based rations of
growing ayrshire bulls. Proc. VI World Conf. Anim.
Prod., Helsinki. p. 328.

AspiLa, P. Ravinnon seleenipitoisuus kasvanut. Karjatalous
64, 5: 53—54.

— Vieldko seleenilisdi lehmille. Leipi leveimmiksi 36, 3:
6, 9.

— Seleenii lihasta ja lihavalmisteista. Kotitalous 9: 16—18.



— Kalsium-fosforisuhde ja sen merkitys lypsylehmiilld. Kar-
jatalous 64, 11: 32—33.

— & SYRJALA-QVIST, L. Metabolism of 75-Se sodium sele-
nite, 75-Se-selenomethione and 75-Se labelled grass in
lactating goat. Selenium in Biology and Medicine,
Tubingen, West Germany.

—, Niemi, J. & SYRJALA-QVIST, L. Effect of selenium source
on selenium absorption and excretion in lactating goat.
Proc. VI World Conf. Anim. Prod., Helsinki. p. 435.

HepoLa, H. & NOUSIAINEN, J. The effect of electrolyte levels
in milk-substitute on the growth, water intake and health
of calves. Proc. VI World Conf. Anim. Prod., Helsinki.
p. 413.

HuHTANEN, P. Soijarouhe mirehtijdéiden ruokinnassa. Kar-
jatalous 64, 1: 52—53.

— The effects of supplementation of silage diet with barley,
unmolassed sugar beet pulp and molasses on organic
matter, nitrogen and fibre digestion in the rumen of
cattle. Anim. Feed Sci. Technol. 20: 259—278.

— Vikirehun koostumuksen vaikutus lypsylehmilld. Maa-
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kaisuja 34. 82 p.

— & PYYKKONEN, P, Kasvavien maatilayritysten taloudel-
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LAUREMA, S. & VaRIS, A.-L. Hunajan sisiltimi fluori ja sen
merkitys. Mehildinen 2: 53.
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mos Oy, Tiedote: 1—6.
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PEHKONEN, A. Pohjoismainen maatalousteknologian yhteis-
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talousteknologian laitos, Tutkimustiedote 54: 1—57.

Mikrobiologian laitos
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