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ANNALES AGRICULTURAE FENNIAE, VOL. 12: 77—94 (1973)

Seria ANIMALIA NOCENTIA N. 66 — Sarja TUHOELAIMET n:o 66

EARLY- AND HIGH-SUMMER FLIGHT PERIODS
OF LEAFHOPPERS

MikK0 RAATIKAINEN and ARJA VASARAINEN

RAATIKAINEN, M. & VASARAINEN, A. 1973. Early- and high-summer
flight periods of leafhoppers. Ann. Agric. Fenn. 12: 77—94.

Roughly 12 500 specimens of leafhoppers belonging to more than 57 species
were collected with the netting apparatuses and the light trap.

For those species overwintering at the adult stage the flight period began
around 25 May, for those ovetrwintering at the nymph stage about two weeks
later, and for those overwintering at the egg stage about four weeks latet.

The leafhoppers wete mostly daytime and crepuscular fliers. Flight activity
was most intense when the relative air humidity at 08.00 hr was low and in
patticular when the daily maximum temperature was highest; 85 %, of the
specimens were captured on days that were warmer than average. The lowest
daily maximum temperature for flight was 8.5—10°C for the species over-
wintering as adults, 10—20°C for those overwintering as nymphs, and 15—
25°C for those overwintering as eggs.

The catches consisted mainly (up to 99 %) of specimens originating from
the fields immediately around the netting appatatuses, 1 9%, of the specimens
coming from the surrounding areas, especially woods. Three species may

have travelled over considerably longer distances.

Of the various insects whose flight periods
have been studied, the most thoroughly in-
vestigated are Macrolepidoptera. Records of
leafhopper flight have mainly been published
in association with specific ecological studies
(e.g. RAATIKAINEN 1967, 1970, JASZAINE 1969).
There are reports on the distribution of leaf-
hoppers at different altitudes in the air (GLICK
1939), at lighthouses at different distances
from the mainland (STEARNS and MACCREARY
1938) and on ships (e.g. HoLzAPFEL and
PERKINS 1969). Two admirable reviews on

migration of leafhoppers have been published
by Jounson (1969) and DeELonG (1971).

All the leafhoppers caught were recorded,
but this paper is concerned with the flight
periods of those of the greatest economic im-
portance. It therefore deals with the early-
flying species, those of the early- and high-
summer aspects, which constitute the greatest
threat to spring cereals (RAATIKAINEN 1971).
The study is part of a comprehensive in-
vestigation into the pest control methods
applied to spring cereals.
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Methods and study areas

Ineffective traps. Several methods
of collection were tested in attempts to record
the flying times of leafhoppers. Moericke trays
(28 %38 cm), normally used for capturing
aphids, proved unsatisfactory for leafhoppers.
Sticky horizontal boards 60 <60 cm, of various
colours and vertically suspended gauze cloths
coated with glue were found equally inef-
fective. Moreover, the handling and identifi-
cation of leafhopper specimens smeared with
glue was extremely difficult.

Light trap. Lamps of the types used
to attract Lepidoptera are not effective in the
light northern summer nights. A light trap
consisting of four Airam 15 W Li5 Mu black-
light lamps was used for a short period only
8.6.—5.7.1968) in the orchard of the In-
stitute of Pest Investigation at Tikkurila,
Helsinki Rural Commune (60°N, 25°E), where
the summer nights are considerably darker
than in the main study area farther north. The
light trap was equipped with an automatic
mechanism for segregating the catch into
successive half-hourly samples.

The netting apparatus (Fig. 1)
proved by far the best device for trapping
leafhoppers. It collected an average of 7.1
leafhoppers a day and the catch was clean
and easy to identify. Suction traps (see e.g.
Jounson 1950), although obviously more
effective, would have been costlier. The netting
apparatus consisted of a thin bag, 165 cm long
with a circular mouth 100 c¢m in diameter
which could rotate into the wind. When the
net was in position, the distance between the
centre of the mouth and the ground was 200
cm.

Netting apparatuses were installed in three
localities in western Finland: on the farm of
Korsholm Agricultural School, Mustasaari
(ca. 63°N, 21°40’E), at the field laboratory
of the Institute of Pest Investigation, Laihia
(ca. 63°N, 22°E), and at South Pohjanmaa
Experiment Station, Ylistaro (ca. 63°N, 22°
30'E). All apparatuses were erected in patches
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Fig. 1.

The netting apparatus used to collect leaf-
hoppers.

of arable land several square kilometres in
size and were placed in first-year leys usu-
ally established in spring cereals. The main
crops grown in the area around the appa-
ratuses, spring cerals and timothy, occupied
nearly 90 9 of the field area; the crops on
the remaining 10 %, were clower, potatoes,
winter turnip rape, turnips, swedes and other
vegetables. The woods surrounding the fields
were dominated by spruce, pine and birch.
Pranus  padus, Sorbus ancuparia, Alnus incana
and Salix spp. grew in considerable numbers
along the riversides and field boundaries.

The netting apparatuses were operated
during the following periods:

1.6.—22.7. 1958
23.5.—17.7. 1959
23. 5.—22.7. 1960
25. 5.—15.7. 1961
25.5.—21.7. 1962
21.5.—-21.7. 1963
20. 5.—22.7. 1964



The daytime catches were excellent, owing
to the favourable average wind velocity in
the areas, 3.7 m/s (ranging from 1 to 9 m/s).
In strong wind their rate of air intake in-
creased, and as a result even more leafhoppers
were caught than in low wind.

Flight altitude was studied above a second-
year ley at Laihia by means of a triple-level
netting apparatus (as illustrated in RAATIKAI-
NEN 1967). It consisted of three wind nets 100
cm in diameter, installed at heights of 2, 6,
and 10 (or 9) metres. The apparatus was in
use over the periods 3.6.—20.7.1958 and
25.5.—17. 7. 1959.

All netting apparatuses were examined and
their contents removed nightly between 20.00
—21.00 hr before the wind dropped.

Sweeping by hand. To assess the
leafhopper populations in leys and fields of
oats and spring wheat, sweep-net samples
(200 strokes) were taken annually in late
June—early July at Mustasaari, Laihia and
Ylistaro as well as at 20—30 other localities
in the neighbouring rural communes. Ad-
ditional weekly sweep-net samples were col-
lected at Laihia in May—August 1958—62
from at least one ley and oatfield, and in
1960—62 from forest undergrowth. The data
concerning oats has been published previously
(RAATIKAINEN 1971).

Other material 'The ecology of the
species caught most abundantly in the nets
was studied in the field and in the laboratory
at Laihia in 1956—64. Some of the results
have already been published (e.g. KANERVO et
al. 1957, RAATIKAINEN 1960, 1967, 1970 and
1971, IKAHEIMO and RAATIKAINEN 1961, RaA-
TIKAINEN and VASARAINEN 1964).

Statistical The
leafthopper catch figures for the different years
and localities were treated by two-directional
variance analysis supplemented by the Tukey-
Hartley method. The effects of weather factors
on the daily catches were studied by corre-
lation calculations and regression analysis
(DrAPER and SmiTH 1966). The catch figures
were transformed into log(n-1/2). Signifi-

calculations.

cances are indicated by asterisks as follows:
Bk =P <« 0.001, ¥ =P <0.01, ¥ =P <
0.05.

Weather data. Most of the weather
data used were obtained from the records of
Vaasa Meteorological Station near our west-
ernmost location of study, Mustasaari. Of the
records available, these covered the longest
period. We also had access to the records of
Vaasa airfield in the immediate vicinity of
Mustasaari and to those of the South Poh-
janmaa BExperiment Station, our easternmost
locality. At the Laihia field laboratory, tem-
perature and air humidity records were taken

1931-
1960

1958

1959

1960

1961

1962

1963

1964

ULy

Fig. 2. Deviations of daily average temperatures at
Vaasa in 1958 —64 from the respective averages of the
period 1931 —60.
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regularly with a Lamprecht thermohygro-
graph, and wind velocity was measured at
intervals. Fig. 2 shows the deviations of the

daily temperatures from normal, temperature
being the factor that had most influence on

the flight activity of the leafhoppers.

Results

Composition of the catches

The netting apparatuses at 2 m caught a
total of 8600 leafhoppers. Of these, 8572 were
identified and found to represent 51 species
(Table 1). The triple-level apparatus for in-
vestigating the flying altitude collected 3763
leafhoppers, of which 3752 were identified as
belonging to 36 species (Table 2). The light
trap collected 115 leafhoppers, of which 112
were identified and found to belong to 9
species. The over-all total of leafhoppers was
thus 12 478 specimens, of which 12 436 were
identified as belonging to 57 different species.
The unidentified specimens were either dam-
aged ones or females of the subfamily Ty-
phlocybinae. These species were not encoun-
tered in the oatfields.

There was no significant difference in the
numbers of leafhopper species caught at the
different localities. Neither were there signif-
icant regional differences in the numbers of
individuals of the different species except for
Megadelphax sordidula, which appeared at Lai-
hia in significantly larger numbers than at
Mustasaari or Ylistaro (F = 4.08%).

Thete was, however, a significant variation
in the numbers of leafhoppet species caught
in the different years (F = 20.73%**), The
number was highest in 1959 and 1960, lowest
in 1962. Statistically significant differences
were also found between the total numbers
of individuals caught in the different years
as well as between the numbers of individuals
of six species (Table 1). The total catch was
largest in 1959, when about 60 9, of the days
of the flight period had temperatures above
the average and the relative humidity was
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lowest. In 1960 the total number of leaf-
hoppers was slightly lower, even though the
temperature was still above the average on
most days. The reduction in the leafhopper
populations was mainly due to a decline of
Javesella pellucida and some related species as
a result of the exceptionally dry and warm
conditions in the growing season of 1959.
Natural enemies, in particular, reduced the
number of J. pellucida still further after the
flight petiod of 1960, so that in the next few
years the populations were at a minimum.
Since the numbers of some other leafhopper
species appeared to have declined simulta-
neously, small numbers were trapped in 1961
in general, despite quite favourable weather
conditions during the flight period. In 1962
and 1963 flight took place in very cool
weather and the populations of many species
wetre low; as a result the netting catches were
very small. Apparently, the dispersal of many
species then consisted, to a larger extent than
usual, of movements within the crop and
immediately above it, fewer individuals being
caught in the netting apparatuses.

The species caught most abundantly in the
netting apparatuses was Javesella pellucida
(Table 1), which averaged 74.7 %, of the total
leafhopper catch. Next in order were Balk/lutha
punctata 5.2 %, Macrosteles cristatus 4.8 %, Ja-
vesela obscurella 2.9 %,, Megadelphax sordidula
2.59%,, and Arthaldens pascuellus 2.3 %,. The
proportions of the different species varied
considerably from year to year (Fig. 3). How-
ever, |. pellucida was the dominant species in
every locality and year. This was partly be-
cause the netting apparatuses had been placed
in first-year leys, the main habitat of J. pellucida



Table 1. Numbers of leafhoppers caught in the netting apparatuses at Mustasaari, Lajhia and Ylistaro in 1958 —
64. Data from the three localities summed by years. Significance of the differences between years denoted by

asterisks.
Species 1958 1959 1960 1961 1962 1963 1964 Total  Signifi-
cance
Macrosteles cristatas S oo oovvntn . 16 48 210 2 4 5 12 297
M. Igevis G vvvveeneiiiieas - — 3 1 — - — 4
M. viridigrisens 3 .. ooiieiiioi - 1 — — - — — 1
M. sordidipennis 3 ....oooviiott - 2 — — — — — 2
M. horvathi @ «..veevvvenniinnnn — — — — - 1 — 1 -
Macrosteles spp. @ cvvvvveeneeens 11 36 134 5 3 1 1 191
Balclutha punctata  .............. 7 9 65 35 35 1 13 165
Streptanus sordidas ... ..o — — — — — 1 — 1
Thamnotettix confinis ............ — 1 — — - - - 1
Doliotettix pallens  .............. 2 16 9 - — — 2 29
Elymana sulphurella .............. — 2 3 — — — — 5
Paluda flaveola . ................. — 8 10 — - — — 18
P.preyssleri ..ot — 13 7 — - - - 20
Limotettise striola  .............. — 3 2 — — — — 5
L. corneults «..oovovovviviien.t, — — 4 — - - — 4
Speudotettisc subfusculus .......... — 1 — — — — — 1
Doratura stylata . ............... — 1 — — — - — 1
Deltocephalus pulicaris ............ - 1 4 — — — — 5
Mezalimnus formosus. ............. — — 1 - — — — 1
Psammosettix confinis . ........... — 5 100 - — 1 — 106 *
Poaliends .....coovvviiivinnninn — — 31 — — — — 31
Jassargus flori ... ol — — 1 — — — - 1
Jassargus sp. ... iiiieiinnn — - 1 — - - — 1
Diplocolenus abdominalis . ......... 1 2 31 1 — — — 35
Arthaldens pascuellus  ............ — 98 231 1 - 2 2 334 kX
Mocuellus metrius . ............... — 1 — — — — — 1
Palus candatus .................. - 1 3 - - 1 — 5
Poedwardsi .................... — — 4 - - - - 4
Pocostalis .....ccovvvvviniinn... — 22 10 — — 1 - 33
Boreotettis serricanda ............ — 6 12 — — 1 4 23 *k
Oncopsis flavicollis . ..oooovonnon. - 9 16 5 1 1 2 44
Erythroneura parvala ............ - — 2 — - — — 2
Linnavuoriana sexpunctata ........ — 1 3 4 1 — 4 13
L. decempunctata .. . ... e 1 — 5 1 4 2 8 21 **
Wagneripteryx germari  .......... — — 4 — — — — 4
Eupteryx cyclops «o...ooviiiiinn. - 4 - — - — - 4
E.notata ......cccoovviinnninn. — — — - — 1 1 2
Empoasca sp. .....ooiiiiiinnn. - - 1 — - — 1 2
Chlorita vividula ................ — 3 — 1 — 1 - 5
Chloritaspp. ......... e - 1 4 3 - — — 8
Stiroma bicarinata .............. — 3 1 — - - 11 15
Dicranotropis hamata ............ 1 — 2 - — — 3 6
Criomorphus albomarginatus . . ... ... 1 1 3 - — — 21 26 *
C.m0esHS o ovo it 1 2 — — — — — 3
Megadelphax sordidula .. .......... 4 29 44 17 14 - 16 124
Paraliburnia litoralis . ........... 5 - — — - - — 5
Xanthodelphax flaveola .......... — 2 8 - - — 2 12
X. straminea ...........0.0. — 3 1 — — - — 4
Paradelphacodes palndosa .. ........ 1 8 — — — — — 9
Javesella pellucida . . .............. 691 2680 1177 152 135 106 1778 6719  *
Joduwbia ... i, 1 — — — - 1 — 2
J.obscurella .................... 21 30 19 7 6 6 112 201
J. discolor ................. e 9 4 — — — — 1 14
Ribantodelphax albostriata .. . ... .. — — — — — — 1 1
Undetermined ................ 1 2 6 6 4 4 5 28
Total ....ooveriiiiiiiiinnn.. 774 3059 2172 241 217 137 2000 8600 *
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Table 2. Numbers of leafhoppers caught in nets at different heights in 1958 and 1959.

Species

1958
Height of net above
ground m
6 10

1959
Height of net above
ground m
2 6 9

Macrosteles cristatus 3
Macrosseles spp. Q
Balelutha punctata
Streptanus sordidus
Thammotettix confinis
Dolistettix pallens
Elymana sulphurella
Paluda flaveola
P. preyssiers
Limotettix cornteulus
Deltocephalus pulicaris
Psammotettix confinis
P. alienus
Jassargus flori
J. allobrogicus
Diplocolemus abdominalis
Arthaldens pascuellus
Palus edwardsi
P. costalis
Boreotettix serricanda
Oncopsis flavicollis
Typhlocyba bergmani
Linnavuoriana sexpunctata
L. decempunctata
Empoasca smaragdula
Chlorita viridula 3
Chlorita sp. Q
- Ewuides speciosa
Stiroma bicarinata .. ....................
Criomorphus albomarginatus
C. moestus
Megadelphax sordidula
Xanthodelphax straminea
Paraliburnia litoralis
Paradelphacodes paludosa
Javesella pellucida
 J. obscurella
J. discolor
Cicadelloidea, undetermined

................................

nymphs. But the species was also the most
abundant of those dispetsing over the fields
by flight in early- and mid-summer, and was
therefore most abundant in the catches from
the triple-level apparatus, too, even though
this was operated in habitats where the density
of the species was extremely low.

In the years when J. pellucida was scatce,
mainly owing to weather and biotic factors,
the proportions of Macrosteles cristatus, Arthal-
dens pascuellus, Balclutha punctata, Megadelphax
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sordidula, and several species of the group
Cicadelloidea which overwinter at the egg
stage were higher than average, whereas the
proportion of delphacids closely related to J.
pellncida, which overwinter at the nymphal
stage, was low. It is obvious that the weather
and biotic factors which had led to the decline
in the numbers of J. pellucida had had similar
effects on several other delphacids. Yet in
1959 the only species that suffered severely
from drought and shortage of food were the



Javesella spp. living in cereal crops, whereas
in the following years the numbers of neatly
all delphacids wete reduced by their common
enemies. ‘

There were no significant differences in the
numbets of leafhopper species caught at dif-
ferent heights above the field (Table 2), but
in 1959, when the flight period was warmer
and drier than in 1958, the numbers werte
increased at all heights.

According to the catches with the triple-
level apparatus, the usual flying height of
leafhoppers is below 6 m (Table 2). The top
net 9 or 10 mettes above the ground col-
lected far fewer specimens than the nets un-
derneath, in spite of its considerably larger
intake of air.

The following list was compiled to cover
all the leafhopper species about which in-

%o
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Mc Bp

—T N,

1958 1962 1964
Fig. 3. The most abundant leafhopper
species as percentages of the total leaf-
hopper catches in 1958 —64. Ap = Ar-
thaldens pascuellus, Bp = Balclutha puncta-
ta, Jo = Javesella obscurella, Jp = Javesella
pellucida, Mc = Macrosteles cristatus, and

Ms = Megadelphax sordidula.

formation was obtained in this study. It gives
their frequencies and in some cases also their
abundances in the South-Ostrobothnian fields
where the netting apparatuses were situated.
Localities are indicated by letters: H = Hel-
sinki Rural Commune, L =Laihia, M =
Mustasaati, Y = Ylistaro.

Macrosteles sexnotatus (Fn.) was not encountered in
the fields around the netting apparatuses nor caught
in the nets. The species has occasionally been found
in crops, patticulatly in cereals. Twelve males were
caught with the light trap 20. 6.—5. 7. between 22.00
and 00.30 hr at a temperature of 14.5°C. H

M. cristatus (Rib.) was frequent in leys, from which
it migrated especially to cereal crops. The netting
apparatuses captured an average of 42 (2—210) males
and 70 adults a year, 4.9 %, of the total catch (Fig. 3).
Migration appeared to begin less than a week after
the adults emetrged. The main flight period was 11. 6.
—22. 7. but continued even longer (Fig. 4). Migration
was observed during the day; one male was caught
in the light trap at 20.00 hr. Weak migration was
observed when the daily maximum temperatute reach-
ed 12.5°C. It incteased as the temperature rose, and
64 9, of the males and 68 %, of all adults were caught
at temperatures higher than average (Table 3). In
1960 the migration period lasted at least 38 days. It
was usually divided into three sepatate spells of days
with temperatures higher than average. Towatds the
end of a long warm period migration was found to
subside but it would build up again at the end of the
ensuing cool spell, even though the temperature was
lower. The usual migration height was less than 6 m.
The numbers of fliers were largest in the warm sum-
mers of 1959 and 1960, but the differences wete
not statistically significant. In the summer of 1961
very low densities were found for this species in leys,
and there was little migration although weather con-
ditions at the time were quite favourable. H—Y

M. laevis (Rib.) was very frequent in leys and mi-
grated to some extent to cereal crops; the numbets
collected from cereals were nevertheless smaller than
the numbers of M. cristatus. The first adults wete
captured from leys on 27. 6. The netting appatatuses
caught four individuals only between 2.—10. 7. The
maximum temperature was then at least 23°C; all the
individuals collected were captured when the tem-
perature was above the average. H L M

M. viridigriseus (BEdw.) was not found in the fields
surrounding the netting apparatuses. One male of
this species of moist (especially seashore) meadows
was caught on 13.7.59 when the maximum tem-
perature was higher than the average, 26.6°C. M
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Fig. 4. The flying periods of some leafhopper species in South
Ostrobothnia in the neatly average temperature conditions (1959,

1961 and 1964) and in 1958 —64 (thin line).

M. lividus (Edw.), a species of seashore meadows,
was trapped with a light on 26.—27. 6. between 20.00
and 02.00 hr at a temperature of 12—15°C. The col-
lection was made 8 km from the sea; the species had
thus travelled this distance at least. H

M. sordidipennis (St.), another species of seashore
meadows, was not found in the fields. Two males
wete caught in a netting apparatus on 5. and 9. 7. 59
when the temperature was above the average (max.
23°C). M

M. frontalis (Sc.) was not encountered in the fields,
although it does, on very rare occasions, feed on
crops, particularly cereals. One male was caught in
the light trap on 5.7 at 21.00 hr when temperature
was 15°C. H

M. borvathi (Wgn.) was very rarely found in cereal
crops; one specimen was caught in the netting ap-
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patatus on 30. 6., when the temperature was higher
than the average, 21.5°C. M

Balclutha punctata (Thb.) was frequent in the fields
around the netting apparatuses. It overwinters in the
adult stage and was the first leafhopper species to
migrate to leys and cereal ctops in eatly summer
(Fig. 4, Table 3). The average catch from the netting
apparatuses was 24 specimens a year, 5.2 (0.3—16.1) %
of all leafhoppers caught (Fig. 3). Minute numbers
of other Balclutha spp. may have been included in
the catch. The flying petiod occurted between 24. 5.
and 12.7. and sometimes started even earlier. A
next generation flew in late summer. Migrations
wete observed both in daylight and at night. The
species was most attracted to lights in the late evening
or at midnight (Fig. 5). Weak flight was observed at a
night temperature as low as 8.5°C; the activity in-



creased with rising temperature, and 78 % of the
catch was obtained when the temperatute was higher
than the average (Table 3). The average duration of
the migration petiod was 36 days (max. 50 days).
In 1962 the main flying period of the species was
exceptionally cool, but flight nevertheless did take
place, although it failed to increase with the rising
temperature in late June, since by that time the actual
flying petiod was over. H—Y

No.
207

T T T T T T T T T
2200 2300 2400 01.00 0200
TIME HR

Fig. 5. Nightly catches of Bal-
clutha punctata with the light trap.

Streplanus sordidus (Zett.) was faitly frequent but
not abundant in the leys surrounding the netting
apparatuses. From there it also migrated to cereal
crops. Adults did not emerge until July and rarely
flew. T'wo males were caught on 13. and 17. 7. when
the daily maximum temperature was at least 17°C. Y

Thamnotettize confinis (Zett.) was rare in the exposed
fields but commoner in the woods surrounding them.
It was observed in flight on 10. 7. and 23. 6. when
the maximum temperature were higher than the aver-
age, 19and 21°C. LY

Doliotettix pallens (Zett.) was very frequent and very
abundant in leys and frequently migrated to cereals.
Nevertheless, the numbers caught with the netting
apparatuses averaged only 4 specimens a year. The
average date of adult moulting was 27. 5. and the
petiod of flight 5.6.—14.7. (Fig. 4). Flight was
observed when the maximum temperature was at
least 19.5°C, and all the flying individuals caught were
obtained on days warmer than the average. The
species is obviously a poor flier, but one specimen
was caught as high as 10 m above the ground on a
day with a maximum of 25°C. LY

Elymana sulphurella (Zett.) was very frequent and
abundant in grass leys and frequently migrated to
cereal ctops. The total catch of this late-summer
species was only five specimens, caught in the netting
apparatuses after 13. 7. at a time when day tempera-
tures teached at least 24°C. Four of the specimens
were captured at temperatures higher than the average.
LY

Paluda flaveola (Bh.) occurred scattered in leys and
pastutes, from where it migrated to some extent
to cereal ctops. This is a species of the high-summer
aspect. The numbers collected with the netting ap-
paratuses averaged 3 per yeatr. The flight period was
recorded as 24.6.—16.7. but probably continued
longer (Fig. 4). The lowest maximum temperatutre
for flight was 20°C, and 949, of the individuals
flew on days that wete warmer than the average. L M

P. preyssleri (H.-S.) was scattered and infrequent in
leys, and vetry rare in ceteals. The average number
caught with the netting apparatuses was 3 per yeat.
The flying period was 5.—17.7. but probably con-
tinued longer (Fig. 4). Flight was obsetved when the
maximum day temperatute was not less than 21.5°C;
85 9, of the individuals were caught on days warmer
than the average. The usual flying height for this
species was less than 6 m, but five individuals were
caughtat9m. LMY

Limotettix striola (Fn.) was rare and very spatse in
the fields. The netting apparatuses collected a total
of 5 specimens between 2. and 14.7. Flight was
observed when the maximum temperature was 19°C
or over; three of the specimens were caught on days
warmer than the average. MY

L. corniculus (Marsh.) was very rare and very spatse
in the fields. The netting apparatuses captured 4
specimens between 11. and 17. 7. when the maximum
was at least 22°C. Three specimens wete caught on
days warmer than the average. LMY

Spendotettise subfusculus (Fn.) was very rare in crops
but faitly frequent in the woods surrounding the
field ateas. One specimen was trapped in the netting
apparatus on 2. 7. when the temperature was higher
than the average, max. 21°C. M ;

Doratura stylata (Bh.) was probably rare in the
fields. The netting apparatuses captured only one
specimen on 13. 7. at a temperature higher than the
average, max. 27°C. Y

Deltocephalus pulicaris (Fn.) was frequent and abun-
dant in leys and pastures, and migrated to cereal
crops. The first adults of this high-summer species
wete caught in leys between 4. and 19.7., and the
first flying individuals about three days (1960) later.
The netting apparatuses captured no more than 4
specimens between 6.—17.7. on days warmer than
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the average. The coolest day had a maximum of 22°C.
The triple-level apparatuses caught this species at
heights of 2mand 6 m. L M

Metalimnus formosus (Bh.) is occasionally encountered
.in cultivated fields but was not found in our study
area. One individual was caught with the netting
apparatus on 17.7., a day which was exceptionally
warm, maximum temperature 30°C. L

Psammotettix confinis (Db.) was very frequent and
very abundant in leys and pastutes, from where it
frequently migrated to ceteal crops. An average of
15 specimens a year was caught in the netting appa-
ratuses. The first adults were obtained from the leys
on 14.6. 60 and from the netting apparatus 9 days
later. The flight period observed was 23.6.—18.7.
(Fig. 4) but flight may have continued longer. Flight
was observed with the daily maximum as low as 15°C.
Of all the specimens, 87 9% were caught on days
warmer than the average;two specimens were caught
at 2 height of 9 m. Flying was most intense in 1960,
when this species was most abundant. LMY

P. alienus (Db.) was very frequent and abundant
in leys and pastures; from these it migrated in large
numbets to cereal crops. The species was caught in
the netting apparatuses in 1960 only, but then the
number of specimens was as high as 31. The first
adults were caught in leys on 14.6.60 and flight
occurred between 15.6. and 18.7. Flight was ob-
setved when the daily maximum reached 18°C, and
81 9, of the specimens wete caught on days warmer
than the average. Two specimens were captured at a
height of 9 m. LMY

Jassargus flori (Fb.) was rare in the fields but com-
moner in woods. One male was captured on 10. 7.,
when the maximum was above average, 27°C. One
female either J. flori ot J. allobrogicus, was caught the
same day. LY

J. allobrogicus (Rib.) was very rare in the fields. One
male was caught with the triple-level netting apparatus
on 6.7.59, an exceptionally warm day, maximum
31°C. L

Diplocolenus abdominalis (F.) was very frequent and
very abundant in leys, from where it migrated to
cereal crops in large numbers. The netting appara-
tuses, however, collected no more than 5 specimens
a year. The species flew between 7.6. and 19.7.
(Fig. 4); flight was observed when the daily maximum
temperature reached 20°C, and 91 %, of the individuals
were obtained on days warmer than the average.
Two individuals were caught at a height of 9 m.
LMY

Arthaldeus pascuellus (Fn.) was very frequent and very
abundant in leys and pastures, and often migrated to
ceteal crops in mid- and late summer. The netting
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apparatuses collected an avergae of 48 specimens a
year, 2.3 % of the total leafhopper catch (Fig. 3).
The fitst adults were obtained from leys on 14. 6. 60;
the observed flying period was 14.6.—21.7. but
possibly continued longer (Fig. 4). Flight was ob-
served when the daily maximum was at least 17°C
and it clearly increased with rising temperature; 92 %,
of the specimens were caught at temperatures higher
than the average. The species was abundant at all
heights of the triple-level netting apparatus. The
largest numbets of individuals were caught after the
watrmest early-summer seasons which ensured the
longest migration period before 20.7. LMY

Mocuellus metrius (Fl.) has not been found in Finland
previously. The nearest records are from Denmark,
southern Sweden and the Baltic countries. One male
was caught on 6.7.59 when the weather was ex-
ceptionally warm, maximum temperature 30°C. Y

Palus candatus (Fl.) was not found in the fields but
probably lived on Carex spp. in moist habitats. Five
specimens were trapped between 9.—18. 7. when the
daily maximum was at least 18°C. Thtee of the
specimens were caught on days warmer than the
average. LMY

P. edwardsi (Ldb.) was not found in the fields but
probably lives in habitats similat to those of P. caudatus.
The species was only captured between 4. and 10. 7.
60 in weather warmer than the average, maximum
temperature 24°C or over. It was caught at heights
of2mand 6m. LY

P. costalis (Fn.) was rarely taken in sweep-nets in
the fields but did migrate to ceteal crops. The netting
apparatuses collected an average of 5 specimens a
year. Flight was obsetved between 25. 6. and 17.7.
(Fig. 4) but continued after that. The lowest maximum
temperature required for flight was 19°C. Of the
specimens caught, 97 %, were obtained on days warmer
than the average. The specimens were caught at
heights of 2—9m. LMY

Boreotettix serricanda (Kontk.) occurred scattered
in the fields and in the undergrowth of deciduous
forests in their vicinity. It migrated especially to
ceteal crops. The netting apparatuses captured an
average of 3 specimens a year. The flying period was
23.6.—17.7. (Fig. 4). Flight was observed when
the daily maximum was at least 16°C; 87 %, of the
specimens wete ttapped at temperatutes higher than
the average. The species was caught at heights of
2—9 m. The latgest number of fliers was collected
after the warmest early-summer season, in 1960.
LMY

Oncopsis flavicollis (L..) was rate on the fields but very
frequent in bitch trees and their undergrowth in the
surrounding areas. The fitst adults were found in
their overwintering habitats between 7. and 26. 6.



and in flight 4—7 days later, from 13.—30. 6. on.
The netting apparatures collected an average of 6
specimens a yeat. The flight period was 13. 6.—17. 7.
(Fig. 4). Migration was observed when the daily maxi-
mum temperature was at least 13°C. On occasions it
became more intense with tising tempetrature but the
increase was only slight, and only 39 %, of the speci-
mens caught wete taken at temperatures higher than
the average. Migration lasted 31 days in 1959 and 35
days in 1960. This species tended to fly at greater
heights than many other leafhoppers. LMY

Erythronenra paryula (Bh.) has previously been en-
countered in two southetn Finnish rural communes
only. Now two males were collected on 23. and 24.
6. 60 on days warmer than the average, maximum
temperatures 23°C and 24.5°C. Y

Typhlocyba bergmani Tullgr. was caught in the light
trap on 4. and 5. 7. 68 between 21.30 and 01.30 hr
when the temperature was 14—16.5°C, and at Laihia
on7.—8.7., at a height of 9 m. HL

Linnavuoriana sexpunctata (Fn.) was probably fairly
frequent in patches of Sa/ix bordering the field areas.
The netting appatratures caught an average of 2 spe-
cimens a year. The species, which overwinters in the
adult stage, flew between 28. 5. and 21. 6., when the
maximum tempetature was at least 10°C, and 62 %
of the specimens wetre captured at temperatures higher
than the average. Obviously the migration of the
next generation started in July, for two specimens
were caught on 13.7.64 and 15.7.1958 when the
maximum temperature was 17°C. The species was
caught at a height of as much as 10 m. LMY

L. decempunctata (Fn.) was apparently fairly frequent
in the woods surtounding the fields. The average
annual catch was 3 specimens. The species over-
winters at the adult stage. The flying period was
24.5.—29. 6. (Fig. 4). Flight was observed when the
daily maximum was at least 10°C. No mozre than 43 %,
of the individuals were captured on days warmer
than the average. Flying individuals wetre caught at
heights of 2—9 m. Although the annual catches wete
small, there were statistically significant differences
between the numbets captured in the different years.
LMY

Wagneripteryx germari (Zett.) lives in the pine trees
of the surrounding forests. Four specimens were
caught between 10. and 14. 6. 60 at temperatures
higher than the average, daily maximum at least 24°C.
L

Eupteryx cyclops Mats. occurred in farmyards and
close to dwellings. Four specimens were caught in
flight between 26. 6. and 15. 7. when the daily max-
imum was 18°C ot over. Three of the specimens were
captured in weather warmer than the average. Y

E. notata (Ct.) was found in yards and forest edges.
Two specimens were caught in flight on 15. and 21. 7.
when the maximum was 17°C ot above. On one of
these days the temperature was above the average. L

Empoasca (Kybos) sp. occurred scattered in trees and
forest undergrowth. Only two specimens were caught
in flight on 6. and 19.7. when the maximum tem-
peratures wete at least 17°C and below average. LY

Chlorita viridula (Fn.) is a species new to Finland.
Five males were collected between 11. 6. and 20.7.
on days with maximum temperatures of 19°C ot
above. Four of the specimens were captured at tem-
peratures higher than the average. One male was
caught at a height of 6 m. In addition to these, eight
Chlorita females, either C. viridula ot C. paolii (Oss.),
were captured between 5.6. and 10.7. when the
temperature was higher than the average. LMY

Euides speciosa (Bh.) was very ratre in Phragmites
vegetation along the Ostrobothnian coast. One male
was caught at Laihia on 24. 6. 59 flying at a height of
9 m. The maximum temperatute of the day was 25°C,
higher than the average. The nearest known stands
of Phragmites wete 15 km away, and at the time of
capture the wind was blowing from their direction
towards the triple-level netting apparatus (see RAATI-
KAINEN 1960). L

Stiroma bicarinata (F.-S.) was very frequent and
abundant, patticulatly in older leys, from where it
rather frequently migrated to cereal crops. The species
is generally brachypterous, but all the individuals
captured wete macropterous and the catch averaged
2 specimens a year. The flight period was 24.6.—
12. 7. (Fig. 4). The species was a daytime flier and
flight was obsetved when the daily maximum was at
least 18°C. Only 27 %, of the individuals were caught
at temperatures higher than the average. The flying
heights were 2mand 9m. LMY

Dicranotropis hamata (Bh.) occutred scattered in
grass leys established in cereals, and moved from
these to cereal crops. Only 6 specimens wetre collected
in the netting appatatuses between 4. 6. and 13.7.
Flight was observed when the daily maximum was
at least 18°C. Five of the specimens were caught at
tempetatutes higher then the average. LMY

Criomorphus albomarginatus (Ct.) occurred scattered
in leys and in the undergrowth of the surrounding
woods, from where it migtrated to cereals. The average
catch was 4 specimens 2 year. The flying period was
7.6.—2.7. (Fig. 4). Flight was observed when the
daily maximum reached at least 19°C, and 96 %, of
the individuals were captured at temperatures higher
than the average. The species was found at heights
of 2—10 m. The numbers trapped were largest in
1964. LY
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C. moestns (Bh.) was vety rare in cultivated fields,
e.g. in leys, from where it migrated to cereals. Only 3
individuals were caught in the netting apparatuses
between 13. and 28. 6., during a warm spell when
the lowest daily maximum temperature was 22°C.
The species was caught at heights of 2 m and 9 m.
LMY

Moegadelphax sordidula (St.) was fairly frequent, es-
pecially in older leys from which it moved to ceteals.
It is generally a brachypterous species, but all the
specimens caught in the netting apparatuses were
tnacropterous; theit average number was 18 per year
ot 2.5 (0.0—7.1)9% of the total leafhopper catch
(Fig. 3). Flight period 8.6.—18.7. (Fig. 4). The
species flew in daytime and only on days with a
maximum temperature of 16°C or more. 80 9% of
the individuals were captured when the temperatute
was higher than the average. In the four years when
this species was most strongly represented, its average
flight period was 27 (21—41) days. Specimens were
caught at heights of 2—10 m. LMY

Paraliburnia litoralis (Rt.) has previously been found
in Finland at two localities only. It was extremely
rare in the study areas and was only once found in
the neatby rural commune of Koivulahti (HEIKIN-
HEIMO 1966). The single-level netting apparatuses
collected 5 and the triple-level apparatuses 6 specimens.
The flight period was 19.—29. 6. Flight was observed
when the daily maximum was 24°C at least, and all
the specimens were obtajned at temperatures higher
than the average. They flew at heights of 2 m and
6m. LM

Xanthodelphax flaveola (Fl.) was infrequent and oc-
curred in leys and along field edges, from where it
migrated to cereals. The netting apparatuses collected
an average of 2 specimens a year. The flight period
was 23. 6.—15. 7. Flight was observed when the daily
maximum was 18°C or over, and 92 %, of the speci-
mens wete caught at temperatures higher than the
average. LM

X. straminea (St.) was rare in cultivated fields, e.g.
in leys, from whete it moved to cereal crops. Four
specimens were collected between 23.6. and 6.7.
Flight was obsetved when the daily maximum was
at least 19°C, and all specimens caught were obtained
at temperatures higher than the average. The species
was caught at heights of 2mand 6m. LMY

Paradelphacodes paludosa (FL.) was found neither in
the fields of the study area nor in their surroundings
but did occur very rarely elsewhere, e.g. in cereal
crops. The netting apparatuses captuted 9 specimens
between 4.6. and 9.7. Flight was observed when
the daily maximum was 19°C or more, and 8 speci-
mens were caught at temperatures higher than the
average. Five more specimens were captured in the
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triple-level apparatus at heights of 2 m and 6 m.
LMY

Javesella pellucida (F.) was very frequent and ex-
tremely abundant, especially in first-year leys from
which it migrated to cereal crops. The average catch
from the netting apparatuses was 900 (106—2680)
specimens a year, 75 (54—89) %, of the total number
of leafhoppers collected (Fig. 3). The first adults
wete obtained from leys on 27.5. (15.5.—3. 6.) and
the first migrating individuals on 2. 6. (26. 5. in 1960
and 1963; 11. 6. in 1958). This indicates that migration
began about one week after the emergence of the
adults. The flight period was 26. 5.—22. 7. (Fig. 4).
Migration usually started in the motnings between
06.00 and 09.00 hr and continued on warm days
until 22.00 hr. Two males were caught in the light
trap after 22.00 hr. Weak migration was observed at
a temperatute as low as 10°C; it increased greatly
with rising temperature (Table 3). In the mornings
of the migration days the air humidity would be low
and the wind velocity quite conspicuous, for the
largest catches drifted into the nets with the largest
quantities of air. It was also evident that the number
of individuals that escaped from the nets was lowest
on such days (Table 3). Of all individuals caught,
86.5 9, wete obtained when the temperature was
higher than the average. The average migration period
lasted 42 (27—56) days, and every year it fell in two
or more spells of several days with temperatures
above the average. Of all unparasitized individuals,
males constituted 58 9, during the first third, 54 %
during the second third, and 56 %, during the final
third of the migration petiod. These figures are ex-
plained by the fact that the males emerged and con-
sequently migrated to the cereal crops slightly earlier
than the females. The usual migration height appeared
to be ca. 2—6 m; the males flew lower than the fe-
males. Data on the migration and abundance of
J. pellucida have been published earlier (RAATIKAINEN
1967). The numbers of J. pellucida migrants varied
greatly from year to yeat. The largest catches were ob-
tained in 1959, when the population desnsity in the leys
was high for this species and the weather was warm
throughout the migration period. The number of
specimens collected in 1959 differed significantly from
the numbers collected in 1962 and 1963. The small
numbers in 1962—63 wete due to a decline in pop-
ulation density caused by the 1959 drought, natural
enemies, and human activity. Another reason for the
decline was the cool weather during the migration
periods in 1962—63. H—Y

J. dubia (Kb.) was very rare and occurred in leys
and on field edges, from whete it migrated to cereal
crops. Two specimens only were caught in the net-
ting apparatuses on 10. and 28. 6. when the tempera-



tute was higher than the average, maximum at least
20°C. Y

J. obscurella (Bh.), which was frequent at Ylistaro,
rather rate at Laihia and rare at Mustasaari, occurred
patticularly in first-year leys from which it migrated
to cetreals. The average catch from the netting ap-
patratuses was 29 specimens a year or 2.9 (0.9—5.6) %
of total leafhopper catch (Fig. 3). Usually the first
adults were captured a few days before the start of
flight, The migration period was slightly earlier than
that of J. pellucida, 26.5.—6.7. (Fig. 4). Its average
length was at least 27 (18—38) days. Flight was ob-
served when the daily maximum temperature was
at least 15°C. It usually fell into two or three periods
of several days with temperatures above the average
(Table 3); 939 of the specimens collected were
obtained in weather warmer than the average. The
flying height was comparable to that of J. pellucida.
LMY

J. discolor (Bh.) was very rare in the fields but was
occasionally encountered in cereal crops and leys.
The avetage catch from the netting apparatuses was
2 specimens a yeat. Flying period 4. 6.—18. 7. (Fig.
4). Flight was observed when the daily maximum
reached at least 19°C, and 919, of the specimens
wete captuted at temperatures higher than the aver-
age. The species was caught at heights of 2—10 m.
LM

Ribautodelphax albostriata (Fb.) was very rare, but
occasionally encountered in cereal fields. A single
specimen was captured with the netting apparatus on
14, 6. when the temperature was higher than the
average, max. 24°C. Y

Modes of leafhopper dispersal

Leafhoppers begin to disperse a few hours
after the adults emerge. Flying individuals
were first caught several days (5 for Oncopsis
Sflavicollis, 8 for Javesella pellucida) after the
appearance of the first adults. From estimates
of the populations in the fields and neigh-
bouting woodlands as well as from the ana-
Iyses of the catches in the netting apparatuses
species were divided into three groups ac-
cording to their mode of dispersal:

1. Non-fliers; these include the brachy-
pterous individuals of the delphacids Javese/la
pellucida, J. obscarella, Muirodelphax denticanda

(Bh.), Dicranotropis hamata, Xanthodelphax fla-
veola, Megadelphax sordidula and Stiroma bi-
carinata, as well as Philaenus spumarins. The
three last-named species, in particular, were
abundantly represented in our investigation
areas, but not a single individual was caught
in the netting apparatuses.

2. Fliers; certain species of large-sized,
rarely flying Cicadelloidea, such as Doliotettix
pallens, Diplocolenns abdominalis, and probably
also Streptanus sordidus. The two first-named
species were extremely abundant in the vicinity
of the netting apparatuses, but only 38 and
45 specimens were caught in the single- and
triple-level apparatuses. Nearly all of these
were captured in weather warmetr than the
average, maximum at least 20°C. This group
apparently fly only at low altitudes and over
short distances.

3. Migzrants; these include the macropterous
individuals of the delphacids listed under
Group 1, and further species such as Balclutha
punctata, Macrosteles cristatus, M. laevis, Arthal-
dens pascuellus, Psammotettix alienns, P. confinis,
Oncopsis  flavicollis, and Linnavuoriana decem-
punctata. The longest migrations were estab-
lished for Javesella pellncida (over 0.5 km),
Macrosteles lividus (at least 8 km), Enides speciosa
(at least 15 km), and Mocuellus metrius (probably
hundreds of kilometres).

Flying period in relation to overwintering stage

The majority of the leafhopper species en-
counteted in Finland overwinter at the egg
stage and only a small minority as adults.
Of the 57 species caught in flight, 5 %, over-
winteted as adults (Baklutha punctata, Linna-
vuoriana sexpunctata, L. decempnnctata), 26 %, as
nymphs (most delphacids and Doliotettix
pallens), and 69 %, as eggs. Owing to the
short summer season all the species found
in the main study atea were univoltine; on
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occasions, however, certain species, e.g. Macro-
steles laevis, were found to have a partial second
generation, which présumably died at the
nymphal stage during the wintet.

The dates on which the first and last spec-
imens were found indicated that an average
migration period for those three species which
overwintered in the adult stage began on
25.5. and ended on 1.7. The average flight
period for the 10 most common species over-
wintering at the nymphal stage was 7.6.—
8.7. In the 9 most common species over-
winteting at the egg stage flight started on
21. 6. and probably did not stop until after
20.7. Thus in the species that overwintered
as adults flight began 13 days earlier than in
those that overwintered as nymphs, and in
those overwintering as eggs it began 14 days
later than in those overwintering as nymphs.
The flying petriod generally lasted about one
month but was sometimes found to continue
weakly for another fortnight. The migration
period was shorter in a warm early- and
mid-summer season than in a cool one.

DAILY AVERAGE TEMPR

Flying period in relation to weather factors

Most of the leafhoppers were daytime and
crepuscular fliers (cf. LEwis and TAYLOR
1965). Balelutha punctata was the only species
caught in large numbers during the darkest
hours of the night. The flight threshold varied
for the different species. For those over-
wintering at the adult stage the temperature
threshold did not exceed 8.5—10°C, for those
overwintering at the nymphal stage it was
not higher than 10—20°C, and for those
overwintering at the egg stage not higher
than 15—25°C. After take-off the leafhoppers
drifted in the wind; only in a very light
breeze were they capable of moving against
the wind.

Correlations were calculated between the
daily leafhoppet catches and the following
weather factors: daily average temperature,
daily maximum temperature, deviations of
the daily means from the cortesponding aver-
ages for the years 1931—60, relative air hu-
midity at 08.00, 14.00 and 20.00 hr, sky cover

DATE
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e
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WIND VELOCITY /-~ HUMIDITY %
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Fig. 6. Cotrelations between date of observation and some weather

factors during the experimental periods in 1958 —64. Continuous lines

= positive correlations, broken lines = negative correlations; thick

lines = very highly significant (?<<0.001), thin lines = highly signi-
ficant (P <<0.01).
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Table 3. Vatiables affecting the daily catch of leafhoppers,

n = 405
r T R* %
Total number of leafhoppers
1. Daily maximum temperature 0.26 5.76%%* 7.3
2. Relative air humidity at 08.00 hr —0.19 —2.12% 1.0
3. Wind velocity at 14.00 ht 0.11 2.75%* 1.7
4. Date —0.05 —2.21% 1.1
Total 11.8
Javesella pellucida
1. Daily maximum temperature 0.21 4.71%%* 5.0
2. Relative air humidity at 08.00 ht —0.20 —2.32% 1.2
3. Wind velocity at 14.00 hr 0.10 2.42% 1.3
4. Date —0.08 —2.38% 1.3
Total 9.6
Javesella obscurella
1. Daily maximum temperature 0.16 3.86%%* 3.6
2, Date —0.07 —2.39% 1.4
Total 3.9
Balclutha punctata
2. Date —0.26 —6.93*%*  10.3
1. Daily maximum temperature 0.18 5.70%** 7.0
Total 13.6
Macrosteles spp.
1. Daily maximum temperature 0.15 3.05%* 2.3

* P < 0.05, ** P < 0.01, **¢ P < 0.001

at 08.00, 14.00 and 20.00 hr, and wind velocity
at 08.00, 14.00 and 20.00 hr. The effect of
wind direction on the daily catches was stud-
ied by means of regression analysis. Weather
factors were interrelated in many different
ways (Fig. 6). Temperature, however, was
the most decisive factor determining the
catch, and 85.2 9, of all leafhoppers were
caught in the netting apparatuses on days
with temperatures above the average. Of the
temperature data, the daily maximum gave
the strongest correlations with both the total
catch and the catches of the different species.
Table 3 shows that 7.3 9, of the variance in
total leafhoppers and 2.3—7.0 9, of the vari-
ance in the numbers of the four most abundant
taxa were explained by the daily maximum
temperature. Next in significance were relative

air humidity at 08.00 hr and wind velocity at
14.00 hr. Further significant factors affecting
the total catch and the catches of the four
most abundant taxa were, according to cot-
relation analysis, the daily average temperature
and its positive and negative deviations from
the long-term means. The total catch and the
catch of Javesella pellucida showed significant
negative correlations with relative humidity
at 14.00 hr and with wind velocity at 14.00
hr. Negative correlations were also found
between the catches of Ballutha punctata (a
species overwintering at the adult stage),
Javesella pellucida and J. obscurella (species over-
wintering at the nymphal stage) and the date
of observation, for these species flew in the
early part of the study period.
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Discussion

The flight of the leafhoppers was most
intense in the daytime following low relative
humidity in the motning before take-off and
at the highest possible maximum day tem-
perature. Wind may not have increased the
flight activity but larger numbers of leaf-
hoppets wete trapped in the netting appara-
tuses in strong wind than in calm weather.
PiENKOWSKI and MEDLER (1966) obtained
similar results in their studies on the flight
of Empoasca fabae (Hartis). In the work of
SoutHwooDp (1960), maximum temperature
" was the most significant factor explaining the
flight activity of Heteroptera; the effects of
barometric pressure, rainfall and wind were
found to be weak.

Most leafhoppers caught in flight originated
from the open cultivated fields immediately
around the netting apparatuses and from the
sutrrounding woods. This is substantiated by
the facts that flight was not observed until
adults began moulting in the vicinity and
that the numerical proportions of migrants
of different species in the catch were approxi-
mately the same as in the field. Fliers, on the
other hand, wete not carried to the traps from
long distances. On the average, about 99 %,
of the catch could be traced back to the field
surrounding the netting apparatus and only
19, to the peripheral areas, mainly woods.
The species originating from the periphery
appeated to pass the apparatus installed in
the centre of the field at a higher altitude than
the species originating from the field itself,
for they made up 0.4 9, of the leafhopper
catch at the lowest level, 0.7 %, at the middle
level, and 2.9 9, at the highest level of the
triple-net apparatus. Only a few individuals,
belonging to species such as Macrosteles lividus
(caught in the light trap) and Euwides speciosa
(caught in the triple-level apparatus), had
travelled long distances; Mocuellus metrins had
probably travelled hundreds of kilometres.
Many other workers, for example GLICK
(1939), agree that airborne insects found at
low altitudes otiginate from habitats close by,
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whereas those travelling at high altitudes may
have drifted for very long distances.

Moulting of adults was most intense during
warm periods and the adults appeared to reach
flight maturity less rapidly (one or more days
after moulting) than aphids. They did not
take off in adverse weather; flight began when
air humidity decreased and, more important,
day temperature rose. Wind itself was mostly
harmless but if strong wind was associated
with low temperature, flight was hampered
or discontinued. Most of the airborne leaf-
hoppers may have been on their first migratory
flight and after alighting on a cereal crop they
failed to take off any more. This migration
hypothesis for the leafhoppers resembles that
for aphids presented by JoHNsON (1954).

The flying periods of leafhoppers in general
coincide with the immigration of Lepidoptera
to Finland, but also occur at times when warm
air masses move in from directions from which
no butterfly immigration is known (see MIK-
KoLA 1967). Having migrated to cereals,
those species that overwinter at the adult
and nymphal stages subsequently from the
eatly-summer aspect of the leafhopper com-
munity in these crops, those that overwinter
at the nymphal and egg stages form the high-
summer aspect, and those that overwinter at
the egg stage form the late-summer aspect
(RAATIKAINEN 1972). Besides the migrants,
each aspect involves some fliers and non-
fliers as well, but the numbers of these, and
the last-mentioned in particular, are very
small. '
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SELOSTUS

Kaskaiden lentokausista alku- ja keskikesilld

MIKKO RAATIKAINEN ja ARJA VASARAINEN

Maatalouden tutkimuskeskus, Tuhoeldintutkimuslaitos, Tikkurila

Tami tyd liittyy osana viljojen kaskastutkimuksiin,
joilla pyritddn selvittimiin kaskaiden sekd niiden le-
vittimien vitusten ja mykoplasmojen viljoissa aiheut-
tamia vioituksia ja torjuntaa.

Pidaineisto kerittiin Eteli-Pohjanmaalta haavilait-
teilla (kuva 1) noin 20. 5.—22. 7. vuosina 1958 —1964.
Lisdksi kerittiin aineistoa Laihialla olleella kolmiker-
roksisella haavilaitteella v. 1958 ja 1959. Pieni aineisto
kerittiin my6s Tikkurilasta valorysilld v. 1968. Haa-
vilaitteiden ympiristén kaskasfaunaa tutkittiin useina
vuosina etupiissi haavintamenetelmai kiyttien.

Kaskaita saatiin haavilaitteista ja valorysdsti yh-
teensd 12 478 yksildd, jotka kuuluivat yli 57 lajiin.
Yksiloistd oli noin 85 % viljojen virus- tai myko-
plasmavektoreiksi Suomessa todettujen lajien yksil6i-
ti. Valtalajina oli tyvivetso- ja viitumosaiikkivirusta
levittivd viljakaskas (Javesella pellucida), jota oli kai-
kissa haavilaitteissa ja kaikkina vuosina eniten (tau-
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lukot 1—2). Runsaimpien lajien osuudet kaikista haa-
vilaitteilla saaduista kaskaista esitetddn kuvassa 3 ja
runsaimpien lajien lentokaudet kuvassa 4.

Aikuisina talvehtivat lajit aloittivat lentokauden
noin 25. 5., toukkina talvehtivat noin 2 viikkoa ja
munina talvehtivat noin 4 viikkoa myShemmin.

Kaskaat olivat etupédssid piivd- ja himirilentijid.
Lento oli vilkkainta niind piiving, jolloin maksimi-
limpétila oli korkea ja ilman suhteellinen kosteus
alhainen aamulla klo 8. Aikuisina talvehtivat aloitti-
vat lennon piivin kotkeimman limpotilan ollessa
8.5—10°C, toukkina talvehtivat sen ollessa 10—20°C
ja munina talvehtivat sen ollessa 15—25°C. Lento-
kandet kestivit usein noin 1.5 kk.

Haavilaitteilla saaduista yksiloistd 99 %, saattoi olla
viljelyaukeilta ja 19 niiti ympiroiviltd alueilta,
etenkin metsistd. Kolmen lajin yksilét lienevit tulleet
etddmpaii.
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CULTIVATION EXPERIMENT WITH THE COWBERRY —
SIGNIFICANCE OF SUBSTRATE, LIMING, FERTILIZA-
TION AND SHADE

AarRo LeEumusHovi and HEIMo HIIRSALMI

LEHMUSHOVI, A. & HiirsaLm, H. 1972, Cultivation experiment with the
cowberty — significance of substrate, liming, fertilization and shade.
Ann. Agric. Fenn. 12: 95—-101.

In the spring of 1968 a cultivation expetiment was begun with the cowberry
( Vaccinium vitis-ideea L.). The results so far show that shoot growth and
berry yield are best on milled peat. By 1972 the cover of plants on this substrate
had risen from ca. 10 %, to 93.5 %. On a mixture of mineral soil and milled
peat (1: 1) the maximum cover rose to 81.7 %, while on mineral soil the
development of new shoots was poor. The vatiation in shoot height on the
different substrates was parallel to the variation in cover. Betry yield attained
by 1972 was 75.6 kgfare on milled peat, 53.3 kg/ate on the mineral soil and
milled peat mixture, and only 12.5 kg/are on mineral soil. The size of the
betries was also greatest on milled peat.

The effect of dolomite liming on shoot growth was somewhat obscure, but
both cover and shoot height showed a slight dectease. The unfavourable
effect was most evident in berry yield. Application of fertilizer (NPK 11—
11—22 with added trace elements) caused only a slight increase in shoot
growth and betry yield, when all the fertilizer treatments were taken into
account. Cover, shoot height and berry yield wete greatest in the treatments
in which fertilizer alone was applied; all seemed to decrease with liming.

Shade increased shoot growth but decreased berry yield.

The cowbetry (Vaccininm vitis-idaea L.) is
one of the most important wild berry-bearing
plants in Fennoscandia, being common in all
woodland areas. However, the berry vield
shows cleat local vatiation, and the good berry
areas ate comparatively restricted. In addition,
the natural habitats of the cowberty are con-
tinually decreasing as a result of various human
activities. Motreover, conditions in these hab-
itats are being altered as a result of modern
methods of forestry, and these changes are
by no means always to the advantage of the

cowberry. We have thus come to the point
where it is considered imperative, both in
Sweden and in Finland, to commence reseatch
on the ecology of the cowberry and its suit-
ability for cultivation (TEAR 1972, LEHMUS-
Hovi and HiirsaLmi 1972).

The first cultivation experiment with the
cowberry was begun in spring 1968, at the
Institute of Horticulture, in Piikkis, southwest
Finland. One of its aims was to elucidate the
extent to which growth and fruit yield are
influenced by the nature of the substrate, and
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the application of lime and fertilizer. In ad-
dition, attention was paid to the effect of
shade on the performance of the plant. Al-
though the experiment has not yet been com-
pleted, a short account is given of the results
obtained to date.

Material and methods

All the plant material for the experiment
was obtained from the same population,
growing wild in Piikki6é. Nine clumps of
cowberty were transplanted in each of the
1 x1 m experimental plots. The clumps were
planted at regular intervals and each contained,
on average, 10 vegetative shoots.

The plots were separated from each other
by grass vetges and the uppermost 20 cm
consisted of mineral soil (coarse, fine sand), a
mixture of mineral soil and milled peat (1: 1)
or milled peat. At the commencement of the
expetiment, dolomite lime was mixed into
some of the plots of each substrate group, at
the rate of 6 kg/m3 or 12 kg/m3. A further
application of lime has not yet been made.
Similarly, Garden Super Y fertilizer (NPK
11—11-—-22 with trace elements) was applied
to plots of each substrate group — 5 kgjare
or 10 kgfare at the commencement of the
experiment and half as much again in autumn
1969, spring 1971 and spring 1972. Before
liming and fertilizing, the average pH was
6.4 in the mineral soil, 5.0 in the mixed
mineral soil and milled peat, and 4.4 in the
milled peat. As a result of leaching from the
mineral soil surrounding the plots, the pH
values of the mixed mineral soil and milled
peat and of the milled peat had risen con-
siderably by 1972, even in the plots that were
not limed and fertilized.

The combined influence of liming and fer-
tilizing on each of the different kinds of
substrates was also examined. Thus when the
various combinations of factors are taken into
account the total number of treatments is 27.
There were four replicas of each treatment.

In the first replica of each treatment the
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plot was shaded throughout the growing sea-
son by what is called wind-break paper. The
light intensity was measured in theses plots
and found to be 10—25 9, of the full daylight
prevailing in the other plots.

In the figures and tables the following
symbols are used, singly and in combination,
to denote the different treatments. Substrates:
A = minera] soil (coarse, fine sand), B =
mineral soil -+ milled peat (1:1) and C =
milled peat. Liming: 1 = dolomite lime
6 kg/m3 and 2 = dolomite lime 12 kg/m3.
Fertilizer: a = Garden Super Y fertilizer
5 kgfare and b = Garden Super Y fertilizer
10 kg/are.

Results

Attention was concentrated on shoot growth
and fruit yield. Growth was judged by cover
and shoot height; fruit yield by the quantity
and size of the berries.

Shoot growth (Table 1, Figs. 1 and 2)

At the commencement of the experiment,
the cover of the cowberry shoots was esti-
mated and average shoot height was deter-
mined for each treatment. The cover ranged
from 5 to 10 %, and average height from 6.8
to 10.0 cm.

The substrate. — Of all the factors studied,
the substrate exerted greatest influence on
shoot growth. Growth was most vigorous
on milled peat, the average cover having
risen to 93.5 %, by 1972. There was also a
clear increase in cover on the mineral soil and
milled peat mixture, average cover being
81.79, by 1972. In contrast, the cowberry
did pootly on pure mineral soil in this case
coarse fine sand. Few new shoots were formed,
and thus cover changed little compared with
the level at the time of transplanting.

Differences in shoot height between the
different substrates were parallel to differences
in cover. The shoots were clearly longest on
milled peat, and shortest on mineral soil.



%
100

80 t 8 <m

“ S

20

0 +
1968 1969 1970 1971

1968 1969 1970 1971 1972 1972

%

100
80 cm
15
]
60 12
10 O/D?
40 @;_—_3;;:2:_8/2
5
20
0 . 0 ; . ]
1968 1969 1970 1971 1972 1968 1969 1970 1971 1972
0,
IOOA
80 cm
15
o |
60 b

10 b
40 &:__:n\“ _ / 0

20

o -

4] + +
1968 1969 1970 1971 1972

1968 1969 w70 1971 1972
Fig. 1. Cowbetty cover (%) and shoot height (cm)
during the years 1968—1972 on mineral soil (A),
mixture of mineral soil and milled peat (B), milled peat
(C) and substtates with two different rates of liming
(1 & 2) and fertilizing (a & b). Shoot height was not
measured in 1970. All 108 experimental plots taken
into account in each diagram.

Kuva 1. Kivenniismaan (A), kivenniismaan ja jyrsintur-

peen seoksen (B), jyrsinturpeen (C) seki kabden kalkitus-

tason (1 ja 2) ja kabden lannoitustason (a ja b) vaikuius

puolukan versojen peittivyyteen (%) ja korkeuteen (cm)

veosina 1968 —1972. Versokorkentta ei ole mitattu vionna

1970. Jokaisessa kaaviossa on otettu huomioon kaikki 108
koeruntua.

Liming. — 'The eflect of liming on shoot
growth is so far somewhat obscure, but it
appeats to have caused a slight decrease in

cover and shoot height. A deleterious effect
was most evident in the mineral soil plots,
where the pH was already naturally high.
After liming, it rose above 7 in all these plots
and the shoots became tinged with yellow.

Fertiliging. — If the whole material is con-
sidered, the inctease in shoot growth caused
by fertilizing is surprisingly small. However,
the largest covers and the highest shoots were
found in precisely those treatments in which
fertilizer alone had been applied to the sub-
strate. In contrast, cover and shoot height
seemed to decrease when lime was also ap-
plied to the substrate.

Shade. — Shade was observed to increase
shoot growth. This was primarily apparent
in shoot height: in 1972 average shoot height
was 10.8 cm on shaded plots and 9.0 cm on
unshaded ones. Corresponding cover pet-
centages were 63.0 and 61.0.

Fruit yield (Table 1, Fig. 3)

Fruit yield depends very much on shoot
growth. Generally speaking, the best fruit
crops were obtained from the plots with the
greatest cover.

The substrate. — 'The influence of the sub-
strate is, if possible, reflected even more
clearly in the fruit yield than in shoot growth.
By 1972, the yield achieved per plot was 756 g
on milled peat, 533 g on the mixture of
mineral soil and milled peat and only 125 g on
mineral soil. The weight of 100 berries was
also greatest on milled peat and smallest on
mineral soil.

Liming. — 'The unfavourable effect of lim-
ing is also more readily apparent in fruit yield
than in shoot growth. The fall in fruit yield
noted in many of the treatments where lime
was applied was partly due to a decrease in
the size of the berries.

Fertilizing. — The effect of fertilizing on
fruit yield remains unclear if all 27 treatments
are considered at once. On the other hand,
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Fig. 2. Cowberry shoot growth on plots with mineral soil (A), mixture of mineral soil and milled peat (B),
milled peat (C) and plots with the higher rate of liming (2) and fertilizing (b). The photograph was taken in 1971
after the first snow, so that the shoots would stand out clearly against the background.

Kuva 2. Nayteruutuja kivenniismaan (A), kivenniismaan ja_jyrsinturpeen seoksen (B), jyrsinturpeen (C) sekdi korkeam-
man kalkitustason (2) ja korkeamman lannoitustason (b) vaikutuksesta puolukan versojen kasvwm. Kuvaus on suoritettu
vionna 1971 ensi lumen jalkeen, jotta versot erottuisivat selvisti tausiasta.

if the disturbing influence of liming is elim-
inated and only of those treatments in which
fertilizer alone was applied are taken into
account, it can be seen to have increased fruit
yield. For example, the best yield obtained
so far, 56.1 kg/are, was harvested in 1971
on milled peat plots which had received the
larger amounts of fertilizer. The best of these
plots actually produced 1029 g of berries.
Combined application of fertilizer and lime
seems to have the same unfavourable effect
on fruit yield as on shoot growth. It is re-
markable that the fertilizer almost invariably
decreased the berry size, both when applied
alone and with lime.

Shade. — Shade very clearly aflects fruit
yield, decreasing the size of the crop but
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increasing berry size. In 1972 the average yield
per plot was 115 g in shaded treatments and
159 g in unshaded ones. Corresponding
weights for 100 berries were 22.8 g and 20.6 g.

Discussion

The first cultivation experiment with the
cowberry, begun in 1968 at the Institute of
Horticulture, has given encouraging results
so far and shown that this wild berry plant
can thrive under cultivation. Evidence of this
is provided by the fruit yield obtained from
the natural strain from Piikki6 during the
years 1968—1972. When all the experimental
plots are taken into account, total yield was



Table 1. pH of the substrates in 1971 in the different treatments, shoot growth up
to 1972 and mean fruit yield for the yeats 1969 —72. Explanation of treatment symbols
in text.

Tanlukko 1. Puolukan versojen kasvu vioteen 1972 mennessi ja satoisuus keskimddrin vuosina
1969—72 seki kasvualustan pH vuonna 1971 koejisenittiin. Kirjain- ja numerosymbolit seki
niiden yhdistelmiit on selitetly tekstin yhteydessi.

Shoot growth Fruit yield
Versojen kasvu Satoisuus
pH Average yield Average
autumn Cover Shoot height | Sadon mddrd | weight of 100
Treatment 1971 Peittivyys Versokorkeus keskim. berries
Koejdsen pH 1972 1972 1969 —72 700 marjan
syksylld . paino keskim.,
1971 1969 —72
% cm kg/a g
A 6.5 11.3 6.4 3.4 19.3
B 5.9 87.5 9.8 17.4 20.9
C 5.1 86.3 11.6 19.6 23.8
Al 7.2 5.0 5.8 2.5 17.2
B1 6.9 82.5 9.7 9.8 21.1
C1 6.7 96.3 12.0 18.1 22.8
A2 7.2 5.0 6.3 2.4 17.3
B2 7.1 72,5 9.3 9.5 20.3
C2 6.9 90.0 11.2 21.2 23.2
Aa 6.3 16.3 6.7 5.0 19.3
Ba 5.9 88.8 10.3 13.5 19.1
Ca 4.9 96.3 13.4 18.8 20.7
Ab 6.2 20.0 7.3 5.4 19.4
Bb 5.6 93.8 11.3 15.1 " 19.8
Cb 4.9 96.3 14.1 23.1 20.8
Ala 7.2 7.5 6.4 2.3 17.6
Bla 7.0 86.3 10.1 13.3 20.4
Cla 6.2 96.3 11.7 15.9 21.6
Alb 7.2 7.5 6.2 3.8 19.2
B1b 6.6 77.5 9.7 131 21.7
Cib 6.4 95.0 12.7 17.1 20.7
A2a 7.3 6.3 6.3 2.9 17.9
B2a 7.1 77.5 9.5 11.7 20.1
C2a 6.8 95.0 11.3 14.4 21.4
A2b 7.2 5.0 5.3 1.3 17.4
B2b 7.2 68.8 8.9 16.2 21.7
C2b 7.0 90.0 11.8 21.4 22,5

47.2 kg/are, whereas the fruit produced over
the same petiod in the original habitat scarce-
ly amounted to one fifth of that. ,
Substrate was found to be of decisive im-
portance to the performance of the cowberry.
The use of pure milled peat, which gave the
best results in the experiments, would per-
haps not be economic in practice. However,
the good tesults obtained from a mixture of
mineral soil and milled peat show that milled

peat, even when used in small amounts, may
play an important role in improving mineral
soil for the cultivation of this plant. Moreover,
Finland is rich in peatlands, which may prove
most suitable for its cultivation.

Vigorous liming, such as was performed
in this experiment, showed some tendency
to inhibit growth and decrease the fruit yield.
This can be readily understood, since in nature
the cowberry grows in heath forests where
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Fig. 3. Cowberry fruit yield (g/m?) and
weight of 100 betries during the years
1968 —1972 on mineral soil (A), mixtute of
mineral soil and milled peat (B), milled peat
(C) and substrates with two different rates
of liming (1 & 2) and fertilizing (a & b).
All 108 experimental plots were taken into
account in each diagram.

Kuva 3. Kivenndismaan (A), kivenndismaan
Ja jyrsinturpeen seoksen (B), jyrsinturpeen (C)
sekd kabden kalkitustason (1 ja 2) ja kabden
lannoitustason (a ja b) vaikutus puolukan
satoon (glm?) ja sadan marjan painoon (g)
viosina 1968 —1972. Jokaisessa kaaviossa on
olettu huomioon kaikki 108 koeruutua.

the pH is usually 3.5—4.5. However, a slight
rise in pH does not seem to have a harmful
effect, as evidenced by liming experiments
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arranged in natural habitats.

So far, the significance of fertilizing has not
been revealed sufficiently cleatly in the present
experiment, although the best fruit yield was
obtained from the plots with fertilized milled
peat. Experiments with Gardven Super Y
fertilizer were performed in the natural hab-
itats of the cowberry. The first summer
following application of the fertilizer, vigorous
formation of new shoots was observed. As a
result, the fruit crop obtained from the fer-
tilized experimental areas was 2.9 times as great
as that from the areas where no fertilizetr was
applied. Experiments performed in Sweden
have also shown that nitrogen fertilizer cleatly
promotes shoot growth (TEAR 1972).

Although shade increases the growth of
the cowberry, it cleatly seems to diminish
fruit yield. Research has shown that this is
due both to a decrease in the proportion of
fertile shoots and to a reduction of the fruit-
ing percentage (TEAR 1972, LEHMUSHOVI
and HiursaLmi 1972). For example, observa-
tions made in summer 1971 in a cowberty-
type pine stand show that 26.3 9, of the
flowers developed into berries, whereas in a
blueberry-type spruce stand, the fruiting per-
centage was only 4.8,

This experiment, designed to elucidate the
significance of the substrate, liming, fertilizing
and shade to shoot growth and fruit yield of
the cowberry, has given the first indications
of the suitability of this plant for cultivation.
It has also shown the need of research in this
new, so far unknown field, and, indeed, in
1971 the Institute of Horticulture arranged
for work to begin on an extensive research
programme embracing a basis ecological in-
vestigation, practical agricultural studies on
the conditions in natural habitats and in
cultivation, and studies treating the propa-
gation of the cowberry, the quality of its
berries and its improvement. On the basis
of the experience and information obtained,
an attempt will be made to develop suitable
cultivation techniques, and to assess their
profitability.
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SELOSTUS

Puolukan kasvualusta-, kalkitus-, lannoitus- ja varjostuskoe

AAro LEHMUSHOVI ja HEIMO HIIRSALMI

Maatalouden tutkimuskeskus,

Ensimmiinen puolukan (Vaccinium vitis-idaea L.)
peltoviljelykoe Puutarhantutkimuslaitoksessa perus-
tettiin kevidlli 1968. Sen tatkoituksena on osaltaan
selvittdd kasvun ja satoisuuden riippuvuutta kasvu-
alustasta, kalkituksesta ja lannoituksesta sekd varjos-
tuksesta.

Tutkituista tekijoistd vaikuttaa kasvualusta merkit-
tivimmin puolukan versojen kasvuun. Se on ollut
voimakkainta jyrsinturpeessa, jossa peittivyys on vuo-
teen 1972 mennessi noussut n. 10 prosentista 93.5
prosenttiin. Kivenniismaan ja jyrsinturpeen seoksessa
(1: 1) peittivyys on noussut 81.7 prosenttiin. Kiven-
nidismaassa uusien versojen muodostuminen on sen
sijaan ollut vihiistd. Versojen korkendet eri kasvu-
alustoilia eroavat toisistaan samansuuntaisesti kuin
peittavyydetkin, Kasvualustan vaikutus nikyy, jos
mahdollista, vielikin selvemmin sadon miirissd kuin
kasvuvoimakkuudessa. Jytsinturpeessa on satoa vuo-
teen 1972 mennessi saatu 75.6 kg/a, kivenniismaan ja
jyrsinturpeen seoksessa 53.3 kg/a ja kivenniismaassa
vain 12.5 kg/a. Pelkka jyrsinturve lienee kdytinndssi
taloudellisesti kannattamaton kasvualusta. Kivenniis-

Puutarhantutkimuslaitos, Piikki6

maan ja jyrsinturpeen seoksesta saadut edulliset tu-
lokset osoittavat kuitenkin, etti kivenndismaan vil-
jelyominaisuuksien parantajana saattaa jyrsinturpeella
olla merkitysti. Toisaalta maassamme on runsaasti
turvepeltoja, joilla puolukan viljely voi hyvin onnistua.

Kalkituksen (dolomiittikalkki) vaikutus puolukan
versojen kasvuun on toistaiseksi jadnyt jonkin verran
episelviksi, joskin sekd peittdvyydessi ettd versokor-
keudessa niyttdd ilmeneviin vihdistdi laskua. Nega-
tiivinen vaikutus ilmenee selvisti sadon maérdssé.

Lannoituksen (Puutarhan Super Y-lannos) vetsojen
kasvua ja satoisuutta lisdiva vaikutus on osoittautunut
koko aineiston huomioon ottaen yllittdvin vihdiseksi.
Suurimmat peittivyydet ja kotkeimmat versot seki
paras sato tosin saadaan juuri niissd koejisenissd, joissa
kasvualustat on pelkistiin lannoitettu. Peittdvyys,
versokorkeus ja sato ndyttivit sen sijaan laskevan,
kun lannoitteen lisiksi kasvualustaan lisitidn myss
kalkkia.

Varjostuksen on havaittu lisddvin versojen kasvua
Sen sijaan se alentaa erittiin selvisti sadon mairad
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PESTS OF CULTIVATED PLANTS IN FINLAND IN 1972

MARTTI MARKKULA

MARKKULA, M. 1973. Pests of cultivated plants in Finland in 1972.

Ann, Agric. Fenn. 12: 102—104.

Pests were more abundant than usual in 1972, especially in the latter half of
the growing season. According to tesponses to inquities, average abundance
of all pests, in terms of a five-value scale, was 2.8, wheteas in the years 1964 —
1971 it had been 2.5. Seven pest species were more abundant than usual.
Of the apples 33 %, were damaged by Cydia pomonella and 41 %, by .Argyresthia
confugella. Pests with very low incidence included Microtus agrestis and Arvicola
terrestris on apple trees and Chaetosnema concinna, Lygus rugnlipennis, Pegomya

betae and Silpha opaca on sugar beet.

The present survey, like the previous ones
(e.g. MARKKULA 1972), is based chiefly on
replies to inquiries sent to the advisers of
agricultural associations. Inquiries were sent
to 194 advisers, and replies were received as
follows:

Replies % Communes %
Spring inquity . ...... 149 77 185 43
First summer inquiry.. 144 74 171 40
Second summer inquiry 146 75 175 41
Autumn inquiry . .... 155 80 187 43

A general estimate of the abundance of pest
for the whole growing season was given by
126 advisers from 148 communes. The esti-
mate was based on a five-value scale (MARK-
KULA 1969). In the year under review the
country was divided into 430 rural communes,
27 country towns and 55 cities, a total of
512 communes.

Throughout the country the growing season
was warmer and rainier than normal. The
average temperature in June was 2°C and in
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July 3°C higher than usual. May and August
were warmer than normal, too, and only in
September was the temperature somewhat
below average. In July—August precipitation
was above average, but in the eatly part of
summer also the amount of rain was not far
from average and greater than in some pre-
ceding yeats.

Results and discussion

According to the replies, average abundance
of pests was 2.8 for the whole growing season.
In the eight-year period 1964—1972 the aver-
age was 2.5. Seven species or groups of species
caused greater losses than in 1964—1971
(Table 1).

Some pests attacking cruciferous plants
occurred more abundantly than normal. These
included Plutella maculipennis, Pieris brassicae
and Brevicoryne brassicae. P. maculipennis, in



Table 1. Results of questionnaires. Severity of damages reported, using a scale 0—10. The frequency of damage
shows the percentages of cultivations in which damage was found in the observation area.

Numbers of Severity of damage Frequency of damage
observations
1972 1972 1964 —-171 1972 1964 -71

CEREALS
Elateridae ... oot viiiiii i 77 1.2 1.2 16 16
Phyllotreta vittula (Redtb) etc. . ... vvi oot 125 1.1 1.1 18 21
Oscinella frit (L) vvvvnriniii i, 81 0.9 1.3 16 16
Macrosiphaum avenae (B) « oo oviviiiiiiiiiinnnn.. 89 0.8 1.6 15 26
Rbopalosiphum padi (L) « .. oovviviiiiiiiiennnnnnn 50 0.3 1.1 8 15
FORAGE PLANTS
Amanrosoma spp. .. ..o e e 107 1.1 1.8 23 34
APioBSPD. « o e 62 0.9 1.1 24 19
ROOT CROPS AND VEGETABLES
Hylemya brassicae (Bché) and H. floralis (Fall.) ...... 81 2.2 2.2 37 30
Plutella maculipennis (Cugt.) .o .ooviiiiiiiiiiiinn 122 2.6 1.4 32 23
Dieris brassicae (LY etc. « .. ooviiv i, 97 2.3 1.9 34 30
Halticingg .........ccoiiviiiiiiiiinennaninn.. 121 1.5 2.2 28 43
Hylemya antiqua (Meig.) ......c.oooiiii i, 109 1.5 2.2 22 25
Trioga apicalis (FOLst.) «oovvvie it 50 1.5 2.5 21 27
Brevicoryne brassicae (L) « oo .voviiiiiiiiiiiiiia 57 1.4 0.6 17 13
Mamestra brassicae (L) « ..., 54 1.2 1.4 25 23
Phaedon cochleariae (F.) ... ... 37 0.8 1.4 12 24
Psilarosae (B.) oo iiiiiiiiiienanes 38 0.6 1.0 9 13
TURNIP RAPE
Meligethes aenens (B.) o oo vvviiiiiineiiiiiiennenes 46 1.3 2.0 39 46
SUGAR BEET
Pegomya betae (Cutt.) o« oo iviiinnnrnnninnnnann, 87 1.5 241 43 51
Lygus rugulipennis Popp.etc. ..ooovvviiiiia. 53 1.3 2.3 41 52
Chaetocnema concinna (Marsch.) . ... ool 87 1.2 1.8 41 42
Silphaopaca L. ..oovviiiiiiiiiiiiiiiiiiaaa 39 0.9 1.6 30 38
PEA '
Cydia nigricana (F.) .......cciiiaiii i, 71 1.9 2.1 34 36
APPLE
Arg yresthia conjugella Zell. ... ... ... o il 116 3.9 3.2 56 42
Cydia pomonella (L) «oovooviiiiv i, 98 34 2.4 57 39
Hyponomeuta malinellus (Zell) .................... 38 1.7 1.7 25 25
Lepus enropacus Pallas and L. timidus L. . .......... 85 1.6 1.6 13 14
Aphis pomi Deg. oovoiiiiiii i 79 1.5 1.7 29 26
Panonychus uwlmi (Koch) . ..o, 36 1.2 1.5 26 23
Psylla mali (Schonidbgl) «.vvonnneee e iiaeeeanns. 59 0.7 1.1 12 17
Microtus agrestis (L) « ooovi i, 65 0.5 1.2 3 9
Xyleborus dispar (B) o.oooooviiiiiiiiiiiiiiit 54 0.4 0.6 5 5
Arvicola terrestris (L) vttt 65 0.2 0.6 1 5
BERRIES
Stenotarsonemus fragariae (ZimuL) . «.o..oveevennnn. . 118 2.4 2.1 34 29
Cecidophyopsis ribis (WettW.) « ..o vvineniinnn.., 124 2.1 2.2 33 32
Incurvaria éapitella Clo ........ ... .. ... ..., 91 1.8 2.0 20 25
Nesmatus ribesii (Scop.) and Pristiphora pallipes Lep. . 103 1.8 1.9 18 19
Abnthonomus rubi (Hbst) ... .o i 47 1.7 1.7 37 27
Byturus arbanus (Lindb.) ... ool 69 1.6 1.9 34 30
Tetranychus telarins (L) « oo, 66 1.6 1.4 30 26
Aphididae, on Ribes species . .................... 49 1.3 2.0 22 28
Pachynematus pumilio Knw. ................ooo... 85 1.2 1.5 21 25
Zophodia comolutella (Hbn.) «...oooviii i, 32 0.8 1.1 17 15
PESTS ON SEVERAL PLANTS
Deroceras agreste (L) etce oo vvvvvviniiennn. ceeans 75 1.4 1.4 26 25
Hydroecia micacea (Bsp.) .......coviiiiiiiiinnn, 41 0.8 1.3 24 22
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particular, occurred more frequently and abun-
dantly than for years. The abundance of P.
maculipennis fluctuates quite regularly (KANER-
v0 1949) and there may be a2 mass occurrence
next summer.

Incidence of sugar beet pests was obviously
morte scanty than during the years 1964—1971.
Damages caused by Pegomya betas, Lygus
rugnlipennis, Chaetocnema concinna and  Silpha
opaca remained slight. This was partly due to
effective control work, but mainly to the low
incidence of these pests.

Cydia pomonella and _Argyresthia conjugella
caused exceptionally heavy damage in apple
orchards. Apart from heavy abundance of
these pests, this can be attributed to irregular
and less frequent control treatments with
insecticides than earlier yeats. The following
table shows the percentages of apples dam-
aged:

1972 1971 1964—1971 Replies
Cydia pomonella .... 33 13 18 89
Argyresthia conjugella 41 18 27 106

When reviewing the damage percentages,
it should be remembered that damage in
apple orchards proper was considerably less
extensive as a result of the planned use of
insecticides.

Incidence of the voles Microtus agrestis and
Arvicola terrestris was very rare and damages
were usually insignificant. The Pesticide Reg-
ulation Unit issued 24 permits for the sale
of endrin for use in the control of M. agrestis,
mainly on forest tree seed cultivations.

During 1972 information was received
about three pests new to Finland. These are
Liocoris tripustulatns (F.), found on greenhouse
cucumber, Pratylenchus comvallariae Seinhorst
on lily of the valley and Thomasiniana ribis
Marikowskii on black currant. The number of
known pests attacking cultivated plants in
Finland is now 1 105.
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SELOSTUS

Viljelykasvien tuhoeldimet 1972

MARTTI MARKKULA

Maatalouden tutkimuskeskus, Tuhoeldintutkimuslaitos, Tikkurila

Tuhoeldinten aiheuttamat vahingot olivat erityisesti
kasvukauden loppupuolella tavanomaista pahempia.
Tuholaisten runsausluku oli kettomusvuotena 2.8 ja
vuosina 1964—1971 2.5. Kaalikoita oli runsaammin
kuin moniin vuosiin. Omenasato oli tuholajsten pa-
hasti vahingoittamaa. Tiedusteluihin saatujen vas-
tausten mukaan oli omenoista omenakiaridisen vioit-
tamia 33 9, ja pihlajanmarjakoin vioittamia 41 %.
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Tehokkaan torjunnan vuoksi olivat tuhot varsinaisil-
la omenaviljelyksilli huomattavasti vihdisempid. So-
kerijuurikkaan tuholaisista oli tavallista vihemmin
haittaa, ja myyrien aiheuttamat vahingot olivat perin
vihiisid.

Yksityiskohtainen katsaus on julkaistu Koetoiminta
ja Kiytint6 -lehdessi n:o 1—2/1973.
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PIESMA MACULATUM LAP. (HET., PIESMIDAE) AS
A PEST ON SUGAR BEET IN FINLAND

ANNA-LIISA VARIS

VARIS, A.-L. 1973. Piesma maculatum Lap. (Het., Piesmidae) as a
pest on sugar beet in Finland. Ann. Agtic. Fenn. 12: 105—112.

In the last few years Piesma maculatum has been found to cause damage to
young sugar-beet seedlings in southwestern Finland. The injury appears at
the time of or shortly after the emergence of the seedlings.

In 1971 a questionnaite concerning P. maculatum was citculated to the field-
men at regional beet-sugar factories. The replies teported damage to a total
of 2300 hectares in 1971, mozre than 12 9%, of the sugar-beet cultivation area in
the country. Most of the injuries were very slight.

Chenopodium album, in fields of sugar beet, was favoured as a host plant mote
than the beets themselves. It is suggested that efficient weed control may
have played z part in the inctease of occurence of P. maculatum on sugar beet.
The increased popularity of monogerm seed, and the consequent shift to
spatse sowing, has also contributed towards the pest becoming more notice-
able.

In field experiments, the number of piesmid eggs on plants was reduced by
half as a result of applications of dimethoate spray or lindane seed dressing.

Piesma macnlatum Lap. occurs throughout
Europe (WAGNER 1941), and in North Africa
and Asia (STICHEL 1957—1962). The species is
widespread in the southern and central parts
of Finland, wherte it occurs in cultivated fields
and gardens, and occasionally in deciduous
grass-herb forests, feeding on Chenopodiaceae
such as Chenopodinm album (LINNAVUORT 1967).

On occasions P. maculatym has also been
recorded on sugar beet (RoOEBUCK 1932, JEz
1938, KERsSHAW 1964) but is not known
to have actually caused damage. In 1945,
however, slight injury by a Piesma species
was observed in sugar beet and red beet
seedlings in Tikkurila (VApPuLA 1965). P.
maculatum has not been found to transmit the
virus that causes beet leaf curl (NITSCHE and
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Maver 1937) as does the closely related
species P. quadratum Fieb.

In 1967 injury by P. maculatum was observed
on several sugar-beet fields in south-western
Finland. On some occasions fields even had
to be harrowed down due to severe infestation.
The fieldman operating in the affected area
recalled similar damage in previous vyears
although it had then been ascribed to other
factors. In the spring of 1968 the species was
described and illustrated in an advisory publi-
cation (VARris 1968), and growers, fieldmen
and advisers were asked to send samples to
the Institute of Pest Investigation at Tikku-
rila. One single sample was received in the
summer of 1968. In the following years, how-
ever, further cases of injury were established.
This called for a more detailed survey of the
occurrence of P. maculatum in Finland, the
damage caused by it to sugar beet, and the
possibilities of controlling it.

Fig. 1. Piesma maculatum Lap. Photo L. Nordlund

Material and methods

Information from fieldmen. — In 1971 a
questionnaire was circulated to the fieldmen
employed by the four regional beet-sugar
companies, requesting information on damage.
A total of 44 questionnaires were sent out and
42 replies received. Reference was made in the
circular to the earlier publication (VARis 1968)
and its illustrations, and P. maculatum and the
damage caused by it were described briefly.
The respondents were asked to reply to
questions concerning the occurrence of dam-
age in various years, the area and extent of
injury, and conditions in the affected areas
such as soil type, surrounding vegetation,
occurrence of weeds, and use and efficiency of
control treatments.

Sweep-net samples. — The number of Piesma
bugs were determined in weekly sweep-net
samples collected from commercial cultiva-
tions of sugar beet in Tikkurila throughout
the years 1961—1970. The sweeping method
has been described elsewhere (VARrIS 1972).

106

Control experiments. — Experiments on pest
control in sugar beet were arranged during
1969—1972. The treatments, repeated annu-
ally, are shown in Table 4.

Seed dressing was performed either on the
day of sowing or the day before. Dimethoate
spray was applied twice when the plants were
at the cotyledon stage. The plots were about
20 m? in size and there were two replicates.
The experiments were conducted on the
experimental farms at the sugar factories in
the main area of Finnish sugar-beet produc-
tion; the locations are shown in Fig. 4. The
experiments were examined over the period
10.—20. 6. Three samples consisting of 50
plants each, complete with roots, were col-
lected from each plot and examined for the
number of Piesma eggs. Insectary cultures were
started from the samples and the adult bugs
that subsequently emerged were identified as
P. maculatum Lap.



Weather. — Meteorological data (Tables 1,
2 and 3) were obtained from the Finnish
Meteorological Institute. The data are from
the meteorological stations situated nearest to
the experimental locations. The most ex-
ceptional spring season of the experimental
period was that of 1971, which was very
warm and dry.

Table 1. Effective temperature sums (°C) at the

experimental locations on 20. 5. in the
years 1969 —1972.

Table 2. Precipitation (mm) at the experimental loca-
tions between 21. 5. and 5. 6. in the years 1969—1972.

Year Naantali Salo Sdkylda Turenki  Mean
1969 16.0 14.6 17.8 1.2 12.4
1970 17.8 18.1 15.2 44.0 23.8
1971 0 2.5 0.1 3.5 1.5
1972 18.7 16.1 26.9 27.6 223

Table 3. Precipitation (mm) at the experimental loca-
tions between 16. 8. and 15. 9. in the years 1968 —1971.

Year Naantali Salo Sdakylda Turenki Mean Year Naantali Salo Sakyla Turenki Mean
1969 60.4 68.9 57.9 71.4 64.6 1968 55.5 65.0 120.2 86.4 81.8
1970 86.1 90.7 81.3 86.7 86.2 1969 102.1 61.4 54.0 82.5 75.0
1971 96.2 113.1 91.7 1178 104.7 1970 38.8 27.9 31.8 29.4 32.0
1972 87.9 85.4 81.0 85.9 85.0 1971 23.4 27.8 35.6 50.5 34.3

Results and discussion

Symptoms of damage to sugar-beet seedlings

The damage to sugar beet caused by P.
maculatum appeared at the time of seedling
emergence or shortly afterwards. Small, light-
coloured, more or less circular feeding flecks
were seen on the leaves. The cotyledons
frequently dried off but the hypocotyl stayed
erect (Fig. 2). Piesma eggs were often seen at
the base of the damaged seedlings (Fig. 3).
Similar symptoms were obtained when plants
were exposed to P. maculatum in the laboratory.

Fig. 2. Sugar-beet seedlings damaged
by P. maculatum. Photo J. Ojala

It is apparent, however, that the number of
bugs must be very high indeed to kill a fast-
growing sugar beet scedling. In the insectary
cultures plants did not die until after thirteen
days of continuous feeding by two bugs.

Fig. 3. P. maculatum eggs at the base of a sugar
beet seedling. Photo A. Varis
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Oceurrence of P. maculatum in sugar beet

Figure 4 shows the occurrence of injury
caused by Piesma bugs in sugar beet fields in
terms of rural communes and years according
to the questionnaires returned. In addition to
the areas shown, one of the informants
reported observations of occasional damage in
the most northerly districts of beet cultivation,
i.e. further north than the northernmost area
marked here in black. The damage appears to
have become more widespread the recent
years. In 1971 injury was reported from 2300
hectares, that is 12.6 9, of the total area of
sugar beet cultivation in Finland. The increase

may be attributed in part to the fact that more
attention is now being paid to the distribution
of the species than before.

According to the sweep-net samples, pop-
ulations of P. maculatum in sugar beet in
Tikkurila were quite low throughout the
ten-year period 1961—1970 (Fig. 5).

The countings of Piesma eggs, carried out
at the experimental farms of the beet-sugar
factories over a period of four years, revealed
marked differences in numbers between the
years and locations (Table 4). Eggs were
especially abundant in the warm and dry
spring of 1971 (Tables 1, 2 and 4). WILLE
(1929) found that warm spring seasons with

Fig. 4. Occurrence of injury by Piesma bugs in sugar beet, according to rural communities. Information from the
fieldmen at the the sugar factories. Locations of factories are marked on the maps.
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JUNE JULY AUG.SEPT. _ little rain favoured Plesma quadratwm. The

g 1 1961 : | % } { ] fieldmen in the present st.udy likewise reported
47 ] most frequent damage in seasons when the
g: 962, 4 o ] weather during or immediately after the
‘;E ] emergence of beet seedlings was particularly
01963, | } } I warm and rainless. The late-summer season
6] ] (1970) preceding the year when Piesma occut-
47 ‘ 1 rence in this study was most abundant (1971),
g: 1964, % M ‘; . was also relatively dry (Table 3).

2; ] The information received indicated that
03}-1965, } Pl l I most of the damage was slight. Of the cases
8 ] 3 reported, 67 9, were referred to as slight, 15 %
25 ] as moderately severe, and 18 9, as severe.
27 ] Injury by Piesma was the immediate reason
2: 1966, L4 } — for harrowing down some fields. The pest
2 067 | ] was ¥espor'151ble for t}-16. formatlQn of gaps,
9;: % { } } — especially in fields originally drilled to the
2 3 final density.
QoL Comparing the damage in 1971 to that of
P ] paring the damage in o that o
SE 069, 1. o . preceding years, seven informants considered
4 ' ' ' ‘ I it worse, three equal, and two milder than
g: 1970, | | 1 T previously. Others did not make comparisons

JUNE JULY AUG.SEPT. between years.
Damage was most frequent on light soils.

0
sugar beet at Tikkurila over the years Of all the 5_9 Case(s) reported, 60 % were on
1961 —1970 according to sweep-net fine sand soil, 20 % on mull and peat, and
collections. 20 %, on clay. There were, however, individual

Fig. 5. Populations of P. maculatum on

Table 4. Average numbers of piesmid eggs/1000 seedlings in mid-June in the control
experiments at four beet-sugar companies in the years 1969—1972.

Dosage Sugar Beet Factory?)
Year Treatment Al Naantali Salo Sakyla Turenki Mean
1969 Untrated check 560 113 0 0 168
Dimethoate spray 2%x200 g/ha 273 67 0 0 85
Lindane seed dressing 75¢glkg 193 13 0 0 52
1970 Untreated check 0 0 0 7 2
Dimethoate spray 2% 200 g/ha 0 0 0 3 1
Lindane seed dressing 7.5 g/kg 0 0 3 23 6
1971 Untreated check 317 120 643 1733 703
Dimethoate spray 2% 240 g/ha 93 57 503 853 377
Lindane seed dressing 7.5 g/kg 90 57 240 1050 359
1972 Untreated check 165 350 0 470 246
Dimethoate spray 2x%300 g/ha 15 30 10 260 79
Lindane seed dressing 11 g/kg 100 100 15 390 151

1) see Fig. 4.
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cases of comparatively heavy infestation on
clay soils where six to seven bugs per plant
were found. According to WiLLE (1929),
Piesma quadratum, too, is more abundant on
light soils. Injury was commonest at field
edges, especially those bordering on forest
or bush. In many cases the area was badly
infested simultaneously with Chenopodium al-
bum, against which control measures were
generally taken. '

Observations, both in Tikkurila and on the
expetimental farms, confirmed that in early
summert the number of piesmid eggs was gen-
erally much higher on Chenopodium album plants
growing in the sugar beet fields than on the
beet seedlings themselves. KErRsHAW (1964)
also reports that Piesma maculatum laid eggs on
Chenopodinm album and only sparingly on beet
seedlings. It is possible that the increasing effi-
ciency of eatly-spring weed control conttib-
utes to the pest settling down on sugar beet.
Herbicides sold in Finland in 1971 for use on
beet fields were sufficient for one treatment of
ca. 13 100 hectares (cf. MARKKULA 1972),which
is about 72 9, of the total sugar beet area. The
concurrent shift in sugar-beet cultivation to
the use of monogerm seed and sparse sowing
(2.5 9% of the area in 1968, 84 9/ in 1971, and
over 90 % in 1972) has also made the pest
more perceptible.

According to sweep-net collections in 1961
—1970, numbers of P. maculatum on sugar
beet at Tikkurila were low (Fig. 5). There was
slight yeatly variation but no major changes
could be seen. Since, particulatly in early
summer and cool weather, the bugs tend to
keep close to the ground, sweep-net catches
do not show the actual numbers present in

the fields; moreover, sweeping is not fully
effective until mid- or late summer when the
stand covers the ground. It is possible, how-
ever, to get a picture of the relative size of
the populations in different years by regular,
uniform sweeping.

Control. Methods of controlling P. guad-
ratum have been studied particulatly in Ger-
many (e.g. MAYER 1936, NiTscHE 1936,
von HorN 1955). Parathion dust has proved
highly effective against this pest (von HoRN
1955, 1969). In laboratory experiments at
Tikkurila parathion dust and formethanate
spray proved very effective against P. macu-
latum, while dimethoate spray was slightly
less effective.

Control experiments at four locations in
four years (Table 4) showed that the number
of Piesma eggs was much lower in plots
treated with dimethoate spray or lindane seed
dressing than in the untreated plots.

According to information received, the
insecticides most commonly used against
Piesma bugs were dimethoate spray (59 %)
and parathion dust or spray (20 9%,). The aver-
age number of spray applications was two.
The treatments wete mainly intended to con-
trol other sugar beet pests, especially flea
beetles and lygus bugs. Good results against
Piesma bugs were reported from the control
measures by 56 9%, of the informants, satis-
factory results by 26 %, and poor tesults by
7 %.- A further 11 9, stated that treatments
had been cariied out too late.

Acknowledgement. — 1 extend my sincere thanks to
Drt. Rauno Linnavuori for his help in identifying the
species.
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SELOSTUS

Juurikaslude sokerijuurikkaan viottajana

ANNA-LI1SA VARIS

Maatalouden tutkimuskeskus, Tuhoeliintutkimuslaitos, Tikkurila

Vuonna 1967 havaittiin tuholaisena tuntemattoman
ludelajin vioittavan nuoria sokerijuurikkaan taimia
Lounais-Suomessa, lihinnid Karjalan, Laitilan, Kalan-
nin, Pyhdrannan, Kodisjoen ja Huittisten pitdjdssa.
Pienten taimien lehdet kuivettuivat, mutta varsi jii
pystyyn. Vioitus tapahtui limpimilld sdalld juurikkai-
den taimelletulovaiheessa tai heti sen jélkeen. Vioittava
laji oli Piesma macnlatum Lap., jonka suomalaiseksi
nimeksi annettiin juurikaslude.

Kun saman luteen vioitusta esiintyi seuraavinakin
vuosina pantiin v. 1971 sokeritehtaiden piirikonsu-
lenttien keskuudessa toimeen tiedustelu lajin esiin-
tymisestd. Tiedusteluun liitettiin lyhyt kuvaus Piesza
maculatum -luteesta ja sen aiheuttamasta vioituksesta
sekd viitattiin aikaisempaan, maataloudellisessa neu-
vonnallisessa lehdessi olleeseen kirjoitukseen ja sen
yhteydessi julkaistuihin kuviin. Kyselysséd tiedusteltiin
Piesma-tuhojen esiintymistd eri vuosina, tuhojen esiin-
tymisalaa ja suuruutta sekd tuhojen esiintymisalojen

oloja: maalajia, reunakasvustoa, rikkakasvitilannetta
sekd torjuntakisittelyji ja niiden wvaikutusta.

Vuosina 1969 —72 tarkastettiin sokeritehtaiden koe-
tiloille jdtjestetystd soketrijuurikkaan tuholaisten tozr-
juntakokeesta juurikasluteiden munien luku. Kaikkina
vuosina toistuvat koejdsenet olivat: kisittelemétdn,
dimetoaattiruiskutus ja lindaanipeittaus. Tehoainei-
den kiyttomiird on ilmoitettu taulukossa 4. Siemenet
kisiteltiin kylvopdivinid tai kylvsd edeltdvini pdivina.
Dimetoaattiruiskutus tehtiin yleensd kaksi kertaa tai-
mien ollessa sirkkalehtiasteella. Ruutukoko oli n.
20 m?, kerranteita oli kaksi.

Tiedusteluvastauksiin perustuva juurikasluteiden
esiintyminen eri vuosina on esitetty kunnittain ku-
vassa 4. Vuonna 1971 vioitusta esiintyi noin 2 300
juurikashehtaarin alalla. Vioitus ndyttdd levinneen
laajemmalle alueelle vuodesta 1967 lihtien, jolloin
sitd ensi kerran todettiin, joskin sitd edelld mainitulla
alueella Lounais-Suomessa on todennikoisesti esiin-
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tynyt aikaisemminkin. Havaittu tuhojen lisiddntymi-
nen johtuukin ilmeisesti osittain siitd, ettd laji on tullut
tunnetuksi ja sithen on osattu kiinnittii enemmin
huomiota kuin aikaisemmin. Juurikasluteen luonnon-
varainen ja sokerijuurikasta suositumpi ravintokasvi
on jauhosavikka. Onkin otaksuttavissa, etti viime
ajkoina kiytto6n tullut tehokas rikkakasvien torjunta
varhain kevidlld aiheuttaa sen, ettd juurikaslude siir-
tyy entistd useammin sokerijuurikkaaseen. Samanaikai-
sesti soketijuurikkaan viljelyssi on siirrytty monosie-
menen kdytt66n ja harvaan kylvdon, mikd puolestaan
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on lisinnyt tuholaisten miirdd kasviyksilod kohti.
Haavintandytteet ovat osoittaneet, ettd lajin midrdssd
pinta-alayksikkdd kohti ei ainakaan Tikkurilassa ole
ollut selvdd lisddntyvdd suuntaa.

Tuhoja esiintyi useimmin kevyilli mailla. Vioitus-
tapauksista 67 9%, ilmoitettiin lieviksi, 15 9%, kohtalai-
sen ankariksi ja 18 9, ankariksi.

Neljani vuonna neljalldi koepaikalla suoritetussa
torjuntakokeessa sekd dimetoaattiruiskutus ettd sie-
menten lindaanipeittaus vihensivit juurikasluteen mu-
nien luvun keskimidrin puoleen.
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VARIETY TRIALS WITH BLACK-CURRANTS
CONDUCTED IN FINLAND, 1959—1969
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In variety trials with black-currants, in 1959—1969, the Finnish Brodtorp
and Lepaa Black proved more suitable for cultivation at Finnish latitudes
than 20 vatieties from Central Burope. A disadvantage of the two Finnish
varieties was theit cteeping habit of growth, which made it difficult to harvest
the fruit. Getby, from South Ostrobothnia, proved productive and wintered
well but was susceptible to mildew. Brodtorp and Lepaa Black were also
susceptible to mildew. Ojebyn and Katila from Notrland gave good yields,
wintered well and were resistant to mildew. In addition theit growth habit
petmitted the fruit to be shaken from the branches. Roodknop performed
best of the Central Buropean varieties, but was not sufficiently hardy for the

Finnish winter, nor was it resistant to mildew.

The success of a black-currant crop depends
largely on the variety. Varieties differ greatly
in features such as hardiness, resistance to
disease and susceptibility to damage by spring
frost. However, the choice of variety is deter-
mined mainly by productivity, which may vary
rather widely from one variety to another.
Nevertheless, the size of the crop is not abso-
lutely decisive; the food industry, which util-
izes the greater part of the black-currant crop,
sets certain quality requirements. Moreover,
considerations such as the harvesting tech-
nique to be employed oblige the grower to
take other characteristics in to account.

The productiveness of Finnish black-currant
vatieties has been examined in eatlier variety
trials (MEURMAN 1936, SAKkd 1963). In these,
the commonly-cultivated Brodtorp variety
was found to be the most productive and
dependable. A disadvantage of this vatiety is

its creeping habit of growth (SAK6 and HIIR-
saLMI 1971), which causes difficulties with, for
example, the mechanical harvesting. Another
productive Finnish variety is Lepaa Black,
which has not been cultivated as long as
Brédtorp. Good results have been obtained
in Ostrobothnia with a local variety known
as Getby. On the other hand, cultivation of
Astrom, Kajaani Black and Peridpohjola Black
has declined.

In the years 1959—1969, variety trials wete
conducted with the black-currant at the Insti-
tute of Horticulture at Piikkié and at 11
experiment stations. Besides the Finnish varie-
ties, a number of local Swedish varieties and
varieties cultivated elsewhete in Northern and
Central Europe were included in material for
the sake of comparison. The results of the
trials and the suitability of the varieties for
cultivation in Finland are treated below.
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Localities

The localities in which the trials were per-
formed are shown in Fig. 1.

Three trials were undertaken at the Insti-

tute of Horticulture; in two, begun in 1960

and 1962, the soil was coarser fine sand and
in one, begun in 1961, it was fine sand-clay.
In all, 30 varieties were included in the trials.
"The space accorded to each bush was 2 x2.5 m.
Quantities of fertilizet per hectare per annum
were: 200 kg Oulu Saltpetre, 300 kg potassium
sulphate and 200 kg supetphosphate. The
trials ended in 1966.

SUOMI._TILASTOKARTTA
e Tor ]

FINLAND. STATISTIKKARTA
D 2
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The periods of the trials and the soil at the
localities were as follows:

FINSTROM
Aland

Experiment Station 1959 —66 coatser fine sand
KOKEMAKI
Satakunta
Experiment Station 1962—69  » »o»
MOUHIJARVI

Pasture

Experiment Station 1962 —69 silt clay

PALKANE
Hime

Expetiment Station 1961 —69 silty fine sand

MIKKELI

South Savo
Experiment Station 1962—69 » » »
LAUKAA

Central Finland
Experiment Station 1962 —69 silty mould
MAANINKA
North Savo
Experiment Station 1959 —66 fine sand
YLISTARO

South Pohjanmaa
Experiment Station 1962—69 nud clay
REVONLAHTI
North Pohjanmaa
Experiment Station 1963 —69 sand moraine
ROVANIEMI, APUKKA
Artic Circle

Expetiment Station 1962—69 » »
SODANKYLA

Lapland Training College 1962—66 » »

With some exceptions, the quantities of
fertilizers given annually in the other trials
were the same as at the Institute of Horti-
culture.



Varieties

Thirty-six varieties were tried, though not
all were included in each trial. Names and
countries of origin were as follows:

England: Amos Black, Baldwin, Bang
up, Cotswold Cross, Danijel’s September,
Edina, Goliath, Laxton’s Tinker, Malvern
Ctoss, Mendip Cross, Neapel Black, Sea-
brook’s Black, Wellington X, Wellington
XXX, Westwick Choice, Westwick Triumph.

Holland: Boskoop Giant, Roodknop, Sil-
vergieter Zwarte.

Germany: Rosenthals Langtraubige.

Sweden: Erkheikki, Janslunda, Jankisjirvi,
Kangosfors, Nikkala, Stella I, Stella II, Sun-
derbyn, Ojebyn, Karila.

Finland: Brodtorp, Gerby, Lepaa Black,
Peripohjola Black.

Canada: 0 (= Ottawa) — 381, 0—393.

Of the Swedish varieties, Janslunda is from
Central Sweden, Stella I and Stella IT were
obtained by crossing Boskoop Giant and
Erkheikki, and the othets are local varieties
from Norrland. Karila is the name given in
Finland to a variety that was obtained at the
Institute of Horticulture under name of Ostet-
sund. However, it proved not to be Oster-
sund. Obviously it originates from Norrland,
and has so far not been identified. Of the
Finnish varieties, Brodtorp, which is the most
commonly cultivated black-currant in Fin-
land, originates from the southwest Finnish
archipelago; Gerby is a local variety from
South Ostrobothnia; Lepaa Black originates
from a horticultural experimental station
operating at Hinnonmiki at the beginning of
this century; Peripohjola Black comes from
the valley of the River Tornio.

Results

Haurdiness

The varieties wetre examined each year to
ascertain how successfully they had survived
the winter. In Table 1 they have been divided
into five groups on the basis of these obser-
vations. Hardiness, judged by the percentage
of healthy shoots at the end of the winter,
was as follows: 100—97 9%, = winters very
well, 96—92 %, = winters well, 91—-85 9, =
winters fairly well, 84—759, = winters
pootly, 749, and below = winters very
poorly. Percentage values were estimated
annually for each bush.

In many cases the bushes wintered less well
in southwest of Finland than elsewhere. The
snow cover, which plays an important role in
promoting successful wintering, generally
forms fairly late in that part of the country.
Damage can thus be caused by the frosts
which frequently occur in November—De-
cember, the unprotected basal part of the

bushes being very susceptible to injury. This
was the case, for example, in a trial in the
Aland islands during the winter of 1964—1965.
As a result of frost damage, a very poor yield
was obtained in 1965. Similar observations
were made in trespect of the least hardy
varieties in the trials at Piikkio.

Of the four main varieties examined in the
trials, the Finnish Brédtorp and Lepaa Black
proved noticeably more hatdy than Wellington
XXX and Silvergieter Zwarte, which are
widely cultivated in Central Europe. For this
reason, the last two wvarieties cannot be con-
sidered suitable for cultivation in Finland.
Silvergieter, in particular, proved to be one of
the least hardy of the vatieties investigated,
and did not winter successfully at any of the
localities. The other English and Dutch vari-
eties and the German Rosenthals Langtraubige
were also found to be poor and unreliable in
this respect, and therefore cannot be recom-
mended for cultivation in this country. The
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Table 1. Hardiness of black-currant varieties in the various localities over the years 1959 —1969.

E 2 . & . g o, £ B 2
Variety $ £ E 5 ¥ § § £ 5 § 3§ *%
= g 3 0z g = E 8§ 2 5 3 3
& i X Y = = | = > 14 4 )
Brodtorp Lot 7 7 5 7 9 9 5 9 7 5 1
LepaaBlack . .............. 7 9 5 9 9 9 7 9 9 3
Silvergieter Zwarte. ........ 1 1 3 1 3 1 1 1
Wellington XXX .......... 3 1 7 1 7 7 5 5 5 1 1
Malvern Cross . ooonnn..... 3 5 3 3 3
Mendip Cross . ............ 3 5 1 1 3 1
Roodknop ................ 5 7 5 3 3 3
Seabrook’s Black .......... 3 5 5 3 3
Westwick Choice .......... 5 7 5 3 3 1
Amos Black . .............. 5 1 1
Baldwin .................. 5
Bangup .................. 3
Boskoop Giant ............ 3 7 3 1
Cotswold Cross ............ 1
Danijel’s Septembet. ........ 5 5 1 7
Edina .................... 3
Erkheikki VIIT ............ 9 9
Getby ... 9- 9 9 7
Goliath . .................. 1
Janslunda . ................ 9 5 7 5
Jankisjaevi ...l 7 9
Kangosfors . .............. 9
Laxton’s Tinker . .......... 5 3 3
Neapel Black .............. 1 5 1 1
Nikkala. .................. 9 9
Peripohjola Black .......... 3 7
Rosenthals Langtraubige .... 1 3 1 1
Stellal . .................. 9
Stella IT ..........c.......s 9
SundetbynII .............. 9 7
Wellington X . ............ 5 1
Westwick Triumph ........ 3 3
Ojebyn . .................. 9 7
Karila .................... 9 9 9
0-381 ................... 5 3
0-393 . ...l 3 5 1
Scale:

= wintets very well
7 = winters well
5 = winters fairly well
3 = wintets pootly
1 = winters very poorly

hardiness of Brodtorp and Lepaa Black are
almost equally good. Gerby, from South
Ostrobothnia, proved very hardy, wintering
much better in the northernmost locality,
Sodankyli, than the two Finnish varieties
mentioned above.

Very reliable hardiness was also shown by
the Norrland varieties Erkheikki VII, Jinkis-
jarvi, Kangosfors, Nikkala XTI, Sunderbyn II
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and Ojebyn. The same was true of the variety
Karila, which also originated from that region.
The new Swedish crosses, Stella I and Stella I,
also wintered very well.

Flowering and harvesting

Table 2 presents data on flowering times
and dates of harvesting of several varieties at



Table 2. Flowering and harvesting times of black-currant varieties at Piikkis, Mikkeli and Revonlahti in the
years 1966—1969.

Locality Differences Days
P ... Piikkid Average between locations Date of between end
Variety M ... Mikkeli flowering time in commencement  harvesting of flowering
R ... Revon- date days of flowering and harvesting

lahti days
Sundetbyn II . .......... P 18/5— 6/6 19 15 5/8 60

R 2/6—14/6 12 13/8 60
Erkheikki ........0o.... P 20/5— 5/6 16 13 4/8 60

R 2/6—19/6 17 14/8 56
Lepaa Black ............ P 20/5— 7/6 18 }7' 6/8 60

M 27/5—12/6 16 }7 14 15/8 64

R 3/6—18/6 15 17/8 60
BSAtOLP . vvvvnrrrrnnnn P 23/5—11/6 19 \4 9/8 59

M 27/5—10/6 14 TRATRES! 16/8 67

R 3/6—18/6 15 18/8 61
Getby «oovviiieiaannnn P 24/5— 8/6 15 12 10/8 63

R 5/6—19/6 14 19/8 61
Katila « ovvvennnnnnennn P 25/5—10/6 16 4 7/8 58

M 29/5—13/6 15 71 16/8 64

R 5/6—20/6 15 19/8 60
Olebyn voovveeiieannns P 25/5—11/6 17 12 7/8 57

R 6/6—20/6 14 14/8 55
Wellington XXX . ...... P 28/5—12/6 15 4 12/8 61

M 1/6—13/6 12 } g (12 17/8 65

R 9/6—24/6 15 24/8 61
Roodkiop « c.vnnnnnnn.. P 29/5—15/6 17 1 12/8 58

R 9/6—25/6 16 21/8 57
Westwick Choice ........ P 29/5—16/6 18 4 18/8 63

M 2/6—16/6 14 610 23/8 68

R 8/6—22/6 14 25/8 64

Piikkis, Mikkeli and Revonlahti during the
year 1966—1969. On average, the earliest
varieties began to flower between 18th and
20th May at Piikkid, the latest varieties begin-
ning at the end of May. Frosts occur faitly
frequently at this time in southwest Finland,
and can injure the black-currant flowers. The
early varieties are generally more susceptible
to damage by frost than those that flower later.
At Revonlahti flowering was 10—15 days
later than at Piikkis, and at Mikkeli it was 4—7
days later. The betries were ready for hat-
vesting 7—12 days earlier at Piikkié than at
Revonlahti. The fruit ripened rather late at
Mikkeli, which may be atttibuted to the shaded

position of the cultivation site. The time
elapsing between the end of the flowering
period and the ripening of the fruit was about
the same at Piikki and Revonlahti.

Of the varieties investigated, North Swedish
Sunderbyn II, Erkheikki VII, and Lepaa
Black flowered early, while Edina, Daniels
September, Rosenthals Langtraubige and Sea-
brook’s Black flowered late.

Early ripening vatieties wete North Swedish
Erkheikki VII, Sunderbyn 1I, Karila, Jankis-
jarvi, Kangosfors, Nikkala XI, and, in addi-
tion, Brédtorp, Gerby, Lepaa Black, Peri-
pohjola Black and Silvergieter Zwarte. The
remaining vatieties may be considered late
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Table 3. Black-currant ctops obtained in variety trials at different localities in 1959 —69.

Trial, soil, Number Yield Yield Weight  Refracto-
planting time and variety of kg/a per of 100 meter
bushes —62 —63 —64 —65 —66 year berrles value
kgla g

Institute of Horticulture
Piikkio
Trial 1, coarser fine sand, autumn 1960, plant. dist. 2X2.5 m
Brodtorp ....iiiiian.. 20 ) 13 4 53 87 49 96 16.2
Lepaa Black ............ 20 3) 9 26 41 74 38 100 14.2
Wellington XXX ....... 20 ) 20 57 21 46 36 92 15.6
Goliath ................ 20 6) 20 43 7 11 20 95 12.0
Boskoop Giant . ........ 20 2) 12 19 26 17 19 57 14.6
Silvergieter. ............ 20 ®3) 4 19 13 5 10 103 15.4
Janslunda .............. 12 ©6) 27 78 34 67 52 113 10.1
Wellington X .......... 22 4) 8 27 18 15 17 93 13.9
Trial 2, sandy clay, 1961, plant. dist. 2X2.5 m
Brédtorp ... ... ... 16 8) 2 21 26 75 31 89 13.3
Lepaa Black ............ 16 3) 3 16 22 60 25 86 14.0
Silvergieter. ............ 16 1) 1 16 1 37 14 97 14.8
Wellington XXX . ...... 16 4 5 18 3 27 13 92 16.4
Janslunda .............. 4 @ 3 24 9 50 22 112 14.3
Supplementaty trial
coarser fine sand, 1962, plant. dist. 2X2.5 m
Ojebyn ...oovvvnnnn.... 4 @ 40 68 110 73 115 121
Roodknop . ............ 4 2) 25 59 115 66 116 12.2
Karila . ................ 4 3) 47 40 82 56 106 12.7
Daniel’s September ...... 4 (5) 61 50 55 55 98 10.5
Westwick Choice ........ 4 1) 22 25 89 45 106 9.7
Mendip Cross .......... 4 2) 43 22 45 37 94 10.6
Melveron Cross . ........ 4 1) 7 34 59 33 104 11.8
Nikkala ......oonnnn.... 4 1) 8 27 59 31 115 12.9
Neapel Black . .......... 4 2) 28 41 20 30 106 10.1
Bangup ............... 4 5) 15 54 18 29 99 10.9
Baldwin . .............. 4 2) 7 35 45 29 34 10.0
Edina ................. 4 2) 16 27 18 20 86 9.1
Sundetbyn II........... 2 0) 2 12 42 19 111 13.2
Jankisjarvi . ......... .. 4 0) 1 3 32 12 103 13.8
Seabrook’s Black ........ 4 3) 8 17 8 11 93 12.6
Kangosfors ............ 4 (0) 0 9 22 10 84 15.7
Rosenthals Langtraubige. . 4 1) 4 5 17 9 115 12.3
Erkheikki VIT .......... 2 1) 1 9 16 9 94 14.5
Ahvenanmaa, Finsttém 1959, plant. dist. 2X3 m
Brodtotp ... ... 16 8 31 78 76 22 91 51
Wellington XXX ....... 16 i 13 32 19 0 128 32
Boskoop Giant . ........ 16 4 8 25 19 10 69 23
Silvergieter. ............ 16 3 8 23 3 3 53 16

(Cont. p. 119)

ripeness, but show little differences between
harvesting dates. Daniel’s September ripens
noticeably later than others. A late hatvesting
date is not in itself a disadvantage since,
without exception, the Jate varieties had time
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to ripen even in the most northerly of the
Finnish cultivation areas. As can be seen from
the above, the late ripening varieties also
flower comparatively late, and this helps to
avoid damage by frost in South Finland.



Table 3 (cont.)

Number Yield Yield Welight of
Locality of kg/a per 100
planting time and variety bushes —-63 —-64 —-65 —-66 —67 —68 —69 70 year berries
kg/a g
Kokemiki 1962, plant. dist. 2X3 m
Lepaa Black .......... .- 8 48 57 123 130 108 142 101 92
Roodknop . ............ 8 61 94 109 175 61 77 96 113
Brodtotp ..viiiiiinn.. 8 45 50 91 148 920 98 87 92
Melveron Cross . ........ 8 43 98 106 123 53 58 80 100
Daniel’s September ...... 8 39 82 79 120 55 62 73 101
Wellington XXX . ...... 8 47 43 88 138 8 55 63 102
Seabrook’s Black ........ 8 40 89 84 95 11 23 57 79
Boskoop . ...viiiiinnnn. 8 24 60 80 89 34 44 55 56
Mendip Cross .......... 8 42 40 74 9 6 28 47 83
Silvetgieter. ............ 8 29 64 55 65 3 20 39 142
Pilkine 1961, plant. dist. 2x3 m
Broédtotp ... aeiunn. .. 20 50 14 46 31 81 46 73 49 76
Lepaa Black ............ 20 35 30 60 31 65 38 74 48 72
Wellington XXX , ...... 20 40 14 34 30 69 0 3 27 86
Silvergietet. ............ 20 33 3 21 27 46 0 5 19 82
Supplementary varieties
Janslunda .............. 12 22 30 37 14 37 38 93 39 67
Wellington X .......... 12 19 17 54 27 69 0 12 28 74
Peripohjola Black . ...... 16 5 3 10 6 8 7 40 11 49
Mouhijirvi 1962, plaat. dist. 2X3 m
Lepaa Black ............ 8 25 45 63 81 44 64 54 77
Brédtorp .............. 8 13 35 54 75 31 65 46 75
Wellington XXX ....... 8 28 35 72 46 3 60 41 97
Silvergietet. ............ 8 26 37 64 32 1 27 31 79
Mikkeli 1962, plant. dist. 2X3 m
Lepaa Black ............ 8 39 92 66 116 79 84 133 87 100
Brodtorp ... ..., 8 40 82 76 136 65 77 112 84 102
Wellington XXX . ...... 8 63 58 124 120 3 65 55 70 93
Westwick Choice ........ 8 51 49 90 109 4 46 67 59 96
Katila « ................ 4 68 127 135 135 109 239 143 137 106
Seabrook’s Black ........ 4 48 102 103 109 28 68 44 72 79
Neapel Black . .......... 4 46 70 111 91 48 53 26 64 108
Rosenthals Langtraubige. . 4 37 62 83 87 1 23 25 45 110
(Cont. p. 120)
Productivity cultivation sites, especially in soil, and also to

There was considerably variation in yield
between the different localities. This may be
attributed to differences in conditions at the

the varying success of flowering and ferti-
lization. The influence of soil was revealed in
both variety and fertilizer trials carried out at
the Institute of Horticulture. The yield of
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Table 3 (cont.)

Number Yield Yield Weight of
Locality, of kg/a per 100
planting time and variety bushes —64 —65 —66 —-67 —68 —69 year berries
kg/a g
Laukaa 1962, plant. dist. 2X3 m
Roodknop . ............ 8 34 22 175 125 96 83 89 79
Brodtotp ..iiiiiiiin. 8 45 51 73 102 67 96 72 79
Lepaa Black ............ 8 39 50 66 94 69 91 68 81
Daniel’s September ...... 8 48 14 47 58 70 59 49 62
Janstlunda .............. 8 31 10 52 86 34 66 47 84
Wellington XXX . ...... 8 30 1 81 72 25 56 44 75
Westwick Choice ........ 8 40 4 55 61 33 60 42 78
Silvergieter. ............ 8 42 2 99 77 17 10 41 86
Rosenthals Langtraubige. . 8 19 6 85 34 25 14 31 99
Maaninka 1959, plant. dist. 2X2.5 m
—61 —62 —63 —64 —65 —G66
Roodknop . ......enntn 5 25 44 61 81 141 51 67 117
Laxton’s Tinker ........ 6 37 47 45 81 92 30 55 929
Melveron Cross. ........ 6 24 40 46 68 81 59 53 84
Lepaa Black ............ 6 19 35 1 60 84 96 50 113
Cotsvold Cross « ........ 5 27 45 26 50 84 69 50 99
Amos Black ............ 5 19 47 42 45 69 65 48 122
Westwick Triumph ...... 6 17 36 39 49 100 31 45 82
Silvetrgieter. ............ 6 29 40 36 24 80 56 44 108
=381 ... 6 18 31 67 -78 47 17 43 97
Wellington XXX . ...... 6 41 27 35 47 56 35 40 97
Boskoop . ... 6 17 40 37 27 67 44 39 119
Westwick Choice ........ 5 25 36 22 64 63 9 37 91
Brédtorp ..., 5 33 48 2 37 41 53 36 109
0-393 ...l 6 12 25 38 60 38 13 31 97
Mendip Cross .......... 6 12 22 14 36 43 19 24 82
Ylistaro 1962, plant. dist. 2X3 m
—64 —65 —66 —67 —68 —69
Getby . ..., 8 57 62 41 81 94 134 78 67
Brédtotp ..o 8 42 33 36 71 53 123 61 71
Lepaa Black ............ 8 40 30 32 68 56 130 59 72
Wellington XXX ....... 8 40 6 28 67 12 90 41 75
Seabrook’s Black ........ 4 46 39 67 61 44 66 54 62
Melveton Cross . ........ 4 30 8 60 53 44 112 51 73
Neapel Black . .......... 4 22 13 47 24 18 45 28 80
Mendip Cross .......... 4 32 6 57 7 3 40 24 59

(Cont. p. 121)

bushes growing on coatser fine sand was, on
average, 50—75 9, greater than that of bushes
growing on fine sand clay. Weather conditions
during the flowering time are of considerable
importance to the yield. The flowers of black-
currants are rather susceptible to damage by
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frost. Dull cold weather also has an un-
favourable effect since it decreases the number
of visits of pollinating insects to the flowers,
thus causing poor and incomplete fertilization.
Frosts and dull weather wete among the chief
factors reducing fruit yields; poor harvests in



Table 3 (cont.)

Number Yield Yield Weight
Locality, of kg/a per of 100
planting time and variety bushes —63 —64 —65 —66 —67 —68 —69 year berries
kg/a g
Revonlahti 1963, plant. dist. 2X3 m
Getby « voviviiii 8 (30) 93 76 95 113 115 98 88
Brédtorp c.oviiiinon, 8 19) 49 65 103 89 108 83 103
Westwick Choice ........ 8 (7 11 27 40 83 80 48 93
Wellington XXX . ...... 8 ( 6) 11 32 46 50 77 43 93
Melveron Ctoss . ........ 8 (3) 12 25 32 54 92 43 89
Mendip Cross .......... 8 (5) 11 39 26 59 60 39 80
Karila . ........ooooont 2 (33) 57 76 83 128 170 103 105
Lepaa Black ............ 5 ( 5) 29 46 77 134 126 82 103
Ojebyn .....ovevnenn... 2 (38) 46 80 82 83 106 79
Daniel’s September ...... 2 (15) 20 30 50 118 125 69 99
Roodknop . ......ovnnnn 2 (3) 15 53 65 75 146 71 103
Janslunda .............. 2 (11) 23 42 60 20 73 44 111
Seabrook’s Black ........ 2 (5) 9 15 32 39 65 32 85
Rosenthals Langtraubige.. 2 (0) 0 14 40 19 40 23 128
Neapel Black . .......... 2 (0) 2 22 24 39 10 19 95
Planted in 1964
Stellal .........oooot 2 @) 18 86 86 114 76
StellaIl .....ooinnintn 2 3) 27 77 71 89 66
Erkheikki .............. 2 (1) 5 71 61 74 53
Jankisjarvi . ...l 2 2) 11 63 27 106 52
Sundetbyn . ............ 2 (2) 7 17 3 68 31
Rovaniemi, Apukka 1962, plant. dist. 2X2 m
Roodknop .+ ............ 2 (10) 45 101 33 60 116
Westwick Triumph ...... 6 ( 5) 43 51 8 34 88
Westwick Choice ........ 5 (2) 30 31 23 84 90
Wellington XXX . ...... 6 (5) 20 36 7 21 74
Cotswold Cross . ........ 5 ( 3) 26 24 1 17 64
Mendip Cross .......... 6 (7 26 20 2 16 63
Amos Black ............ 6 (2) 16 26 2 15 76
Brodtotp ... 8 (@) 21 15 8 15 89
Laxton’s Tinker ........ 5 (2) 14 13 13 13 78
Silvergieter. ............ 6 (2) 10 21 1 11 99
0—381 .....coviiinnnnn 6 (8) 5 22 1 9 92
0—393 ...l 7 (4 2 15 1 6 79
Boskoop Giant . ........ 6 (1) 5 11 1 6 100
Sodankyld 1961, plant. dist. 2X3 m
Getby . .....cviiiiat 6 7 31 — 21 38 24
Perdpohjola Black . ...... 6 1 21 — 30 30 21
LepaaBlack ............ 6, 5 23 — 26 23 19
Brédtotp ......aan. 6 9 20 — 9 7 11

Note. Yields in parentheses were obtained from bushes less than two years of age. These figures reveal a tendency
to eatly fruitbearing. They were not included in the calculations of the mean annual yield.

certain localities in 1968 can be ascribed to
unfavourable weather. The largest mean har-
vests wetre obtained in the trials at Peipohja,
Mikkeli and Revonlahti, whete the soile were
sand and moraine.

Yields of the varieties are shown in Table 3

in terms of quantities per are. When yields
are compated, it should be borne in mind
that the distances between the bushes were
not the same in all the trials.

The Finnish Brodtorp, Lepaa Black and
Gerby were the most productive varieties in
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the majority of the trials., Gerby had the
highest yields in all the three trials in which it
was included. The yields of Broédtorp and
Lepaa Black were very close to each other,
but in most of the trials that of Lepaa Black
was slightly larger.

With one exception, all the varieties of
more southern origin had weaker average
yields than the above-mentioned Finnish varie-
ties. 'The exception was the Dutch Roodknop;
it was included in six trials, in all of which it
gave a good yield-it is among the most pro-
ductive varieties. However, its suitability for
cultivation is reduced by its susceptibility to
the American gooseberry mildew, which is
treated later, and it cannot be considered suf-
ficiently hardy for Finnish winters.

Of the North Swedish varieties, good yields
were obtained from Ojebyn and the so far
unidentified variety named Karila. Their yields
wete high in both the south and the north of
Finland. In contrast, the other local North
Swedish varieties, such as Etkheikki VII,
Jankisjdrvi, Kangosfors, and Sunderby II,
gave poor yields in the south. The last-men-
tioned vartieties are typical long-day varieties,
which in South Finland cease growing very
early in the autumn, the bushes thus remaining
small. Their growth is noticeably more vig-
orous in North Finland. Both Ojebyn and
Karila are almost day-neutral at Finnish
latitudes.

The weight of a hundred berries varied
greatly among the varieties and trial localities.
Varieties with large berries may be considered
to include Wellington XXX, Roodknop and
Silvergieter, and the North Swedish Karila
and Ojebyn. Gerby and Mendip Cross may
be regarded as small-fruited varieties.

Resistance to mildew
In recent years, the American gooseberry
mildew (Sphacerotheca mors nvae (Schw.) Berk.)
has become increasingly frequent on black-

currant bushes in Finland. At first it was
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found only on Central European varieties,
but lately it has also infected the Finnish
Brodtorp and Lepaa Black, which were earlier
thought to be resistant to mildew. In the
present trials, the mildew was found to be
mainly restricted to Piikkis. A very slight
infection was observed at the experiment
stations at Satakunta and Hime. Table 4 gives
data on the occurrence of mildew on the
various black-currant varieties at the Institute
of Horticulture. In the growing season of
1966, all the Central European varieties in-
cluded in the trials were found to be very
heavily infected by mildew. The Finnish Gerby
and Janslunda, originating from Sweden, also

Table 4. Occurrence of the gooseberry mildew on
black-currant varieties at the Institute of Horticulture
at Piikki6 in the growing seasons of 1966 and 1971.

0 = completely healthy 100 = completely infected

Mildew 1 —100
1966 19

Variety 71
Amos Black ............ 100 87
Daniel’s September ...... 100
Laxton’s Tinker ........ 100 43
Rosenthals Langtraubige . 100
Silvetgieter Zwarte ...... 100
Wellington X .......... 100
Mendip Cross .......... 99
Boskoop Giant . ........ 98
Cotswold Cross . ........ 98 30
Malvern Cross .......... 98
Neapel Black . .......... 98
Wellington XXX . ...... 98 55
Edina . ........coounnen 97
Goliath ................ 97
Baldwin ............... 95
Bangup . .............. 95
Westwick Choice ........ 94
Seabrook’s Black ........ 93
Gethy o cvvvivniiiiinn. 92 13
Janslunda .............. 69 33
Roodknop . ........unn 65 42
Karila « ..oovvviailt 9 0
Ojebyn ...t 8 2
Kangosfors V. .......... 1 0
Brodtotp ....veiiiien.. 0 39
Erkheikki VII .......... 0 0
Jankisjdevi . ... ol 0 0
Lepaa Black ............ 0 18
Nikkala XI. ............ 0 0
Sundetbyn IT . .......... 0 5
Westwick Triumph ...... 0 23
StellaIl ................ 3



proved very susceptible to the disease, even
at that date. No mildew at all was found in
that year on Brédtorp and Lepaa Black, but
later, in the growing season of 1971, they too
became infected. The North Swedish varieties
Karila, Sunderbyn I and Ojebyn were also
found to be very slightly infected. Presumably
the fungus causing the mildew has developed
new strains that can infect varieties thought
earlier to be resistant to the disease.

Growth habits
Growth habits of the vatieties were exam-

ined at the Institute of Horticulture and as-
sessed according to a ten-point scale, the value

of 10 being awarded to the most erect variety,
Amos Black. The slope of the lines in Fig. 2
reflect the degree of erectness or inclination of
the varieties.

The growth habit of a fruit bush is of the
atmost importance in its cultivation. A low,
creeping variety is much more trouble to tend
than an erect bush. Work such as taking care
of the substrate is hampered by low, trailing
bushes, and harvesting is particularly difficult.
The fruit growing on low-hanging branches
is often dirtied by the soil, and light conditions
vary in the different parts of the bush, so that
the fruit ripens unevenly. Creeping bushes
usually requite more pruning than upright
ones, but extensive pruning decreases yield.
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Fig. 2. Growth habits of the black-currant varieties.
The most erect variety was awarded the value 10.
The erectness of the varieties is shown in the sector
of a circle, the radius of which is taken to represent
the value 10. Chords representing the values of the
other varieties wete measured from the intersection
of the x axis and the circumreference, and the points
at which they cut the circumreference were joined by
lines to the centre of citcle.
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Mechanical harvesting is a normal feature of
modern, rationalized black-currant cultivation
but is much more difficult when the bushes
are not erect.

As is seen in Fig. 2, Lepaa Black and the
most commonly cultivated Finnish variety,
Brédtorp, have a more creeping growth than
the other varieties. The most erect are Amos
Black, Wellington XXX, Roodknop and the
new Swedish variety, Stella IT, obtained by
crossing Boskoop Giant and Erkheikki VII.
The new Finnish variety, Melalahti, which
was not included in the trials but has given
promising yeilds, was found to have an erect
growth habit, and Ojebyn, which is also pro-

ductive, is much more erect than, for example,
Lepaa Black and Brédtorp.

However, the length of the day also in-
fluences the growth of the varieties. Towards
the north, the growth of the long-day vatieties
becomes more vigorous and their habit less
erect. Thus, for example, Ojebyn is considered
too creeping in North Sweden. Conditions at
the cultivation site also play their role. Brod-
torp bushes generally show mote vigorous
and less etect growth on sand and fine sand
substrates than on clay-like soils. Growth may
also be more vigorous and branches morte
trailing on a damp substrate covered with
straw or peat than on uncovered soil.

Discussion

Trials were undertaken with Finnish black-
currant varieties and varieties of Central Eu-
ropean and North Swedish origin to determine
whether they were suitable for cultivation in
different parts of Finland. The Finnish Brdd-
torp and Lepaa Black were found to be much
more reliable than the Central European varie-
ties. With a few exceptions, they wintered
well, and in most of the trials they were the
most productive varieties. A disadvantage of
both of them is their diffuse, creeping habit
of growth. The fruit ripens unevenly on low
drooping branches, and the bushes require
support. A creeping habit also hampets me-
chanical harvesting. In addition, both varieties
have become susceptible to the gooseberry
mildew. The requitements of food manu-
facturers are fulfilled by both varieties. Flavour
and aroma of the fruit of Brédtorp are con-
sidered to be of high standard. Its vitamin C
content is at best average, more often below,
compared with that of the best Central Eu-
ropean varieties; that of Lepaa Black is even
lower. In investigations petformed during the
years 1962—1964 (Kuusi 1965), the total
content of ascorbic acid was determined on
black-currant samples collected from six trial
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localities (Piikkis, Pilkine, Laukaa, Ylistaro,
Maaninka and Rovaniemi). The mean values
per 100 g fresh weight were 145—171 mg for
Brodtorp and 89—122 mg for Lepaa Black.
Corresponding values for the fruit of Welling-
ton XXX were 223—256 mg.

Gerby, from South Ostrobothnia was in-
cluded in three trials, in all of which it was
more productive than Brodtorp and Lepaa
Black. This variety grows vigorously, forming
a large, luxuriant bush, which is generally
erect, but in rainy seasons may adopt a creep-
ing habit. The berries are small. In the in-
vestigations by Kuus! (1965), the vitamin C
content was found to be fairly high, 212
mg/100 g. Gerby winters particularly well.

Of the varieties from Nozrland, Ojebyn and
Karila were found to be especially worthy of
attention. Both give good crops, and winter
well. Their growth is such that the harvest
can morte easily be shaken from the branches
than, for example, in the low-growing Brdd-
torp and Lepaa Black. The fruit of both
varieties is suitable for use in the food in-
dustry, although its flavour is weaker than
that of Brodtorp. Vitamin C content is not
high in either. In winter 1972, the vitamin C



content of frozen fruit samples of Ojebyn,
Karila and Brodtorp was 127, 117 and 168
mg/100 g, respectively. The fruit of Ojebyn
has a fairly high sugar content. The Institute
of Horticulture recommends Ojebyn for gen-
eral cultivation. In addition to the information
presented here, results obtained in later trials,
begun in 1967 in Piikkis and Rovaniemi,
“support the earlier, favourable observations
regarding the productivity and realiability of
this variety.

The Dutch Roodknop proved to be the

most reliable of the Central European varieties,
but even it cannot be considered sufficiently
hardy for Finnish winters. lts suitability for
cultivation is also diminished by its great sus-
ceptibility to the gooseberry mildew. Favour-
able characteristics are its erect growth and
the high vitamin C content of its fruit, the
flavour of which is, however, weak.
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SELOSTUS

Mustaherukan lajikekokeet vuosina 1959—69 Puutarhantutkimuslaitoksella
ja koeasemilla

JAAKKO SAKO

Maatalouden tutkimuskeskus, Puutarhantutkimuslaitos, Piikkio

Vuosina 1959—69 suoritetuissa mustaherukan laji-
kekoikeissa todettiin kotimaiset lajikkeet Brodtotp ja
Lepaan musta oloissamme viljelyarvoltaan paremmiksi

kuin kokeiltavina olleet 20 keskieurooppalaista laji~

ketta. Ensiksi mainittujen heikkoutena on kuitenkin
lamoava kasvutapa, miki vaikeuttaa marjojen kor-
juuta. Eteldpohjalainen lajike Gerby osoittautui sekd
satoisaksi ettd talvenkestiviksi, mutta hirmitaudille

alttiiksi. Myds Brddtorp ja Lepaan musta saastuvat
hirmitautiin. Notlantilaiset lajikkeet Ojebyn ja Karila
ovat satoisia, talven- ja hirmitaudinkestivid sekd
tiristyskorjuuseen sopivia. Keskieurooppalaisista la-
jikkeista osoittautui Roodknop viljelyvarmimmaksi.
Senkin talvenkestivyys on oloissamme heikko. Hait-
tana on lisiksi alttius hirmitautiin.
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In der Zentrale fiir Landwirtschaftliche Forschung, Abteilung fiir Garten-
bau in Piikkid, sind in den Jahren 1961—71 Sortenversuche mit Beetrosen
ausgefithrt worden. Man hat 148 Sorten untersucht. Die Hauptaufmerksam-
keit hat der Uberwinterung, den Krankenheiten und der Bliite gegolten.
Nach dem ersten Winter waren am Leben durchschnittlich 77 %, nach dem
zweiten 49 9, und nach dem dritten 319, der gepflanzten Beetrosen. Die
Pflanzen der Sorten Anneke Doorenbos, Feuerwerk und Olala blieben den
dritten Winter iiber ohne Verluste. Andete gut iiberwinterte, reichlich blithen-
de und gesunde Sorten waren Allotria, Europeana, Fanal, Frau Astrid Spith,

Sarabande und Schweizer Gruss.

Die Pflanzen von Edel- und Beetrosen
werden in Finnland nicht vermehrt, abgesehen
von einigen Ausnahmen experimentellen Cha-
rakters. Die Anzahl der in Finnland jihrlich
eingefiihrten Pflanzen dieser Rosen hat in den
Jahtren von 1961—1969 zwischen 883.000 und
1.272.000 St. (ANON. 1970) gewechselt. Gross-
tenteils sind es Beetrosen gewesen: Poly-
antha-, Polyanthahybrid- und Floribunda-
Rosen; der Anteil der Edelrosen, Teehybriden,
hat nur 15—17 9, betragen (AHO 1966, ANON.
1970). In den Jahren 1963—64 hat man iiber
100 Beetrosensorten eingefithrt (Ano 1965).
In Finnland sind vor 1961 keine Untersu-
chungen iiber Beetrosensorten durchgefiihrt
worden. In Schweden hat man die Sorten-
versuche mit Rosen schon 1948 (LENANDER
1956) und in Norwegen 1951 (LUNDSTAD
1955) begonnen. Danach sind vorwiegend
in Norwegen unter der Leitung von LUND-
STAD (1956, 1961, 1962, 1964, 1966, 1968,
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1969) fortgesetzt Rosensorten untersucht wor-
den. Auch in Schweden hat man Versuche mit
neuen Rosensorten vorgenommen (ANDER
1968, LENANDER 1966, WaANDAs 1967). In
Dinemark hat BRANDER (1971) Ergebnisse
von Versuchen mit Rosensorten verdffent-
licht. Da das Gedeihen von Beetrosen von
dusseren Verhiltnissen, von allem von der
Witterung, sehr stark abhingig ist, sind im
Jahre 1961 die ersten Sortenversuche mit
Rosen zur Erforschung von Gedeihen und
Anbauwert der Sorten in Finnland angelegt
worden.

Material und Methoden

Die Eigenschaften von Beetrosen wurden
in sechs verschiedenen Versuchen erforscht,
die frithjahrs in den Jahren 1961, 1962, 1965,
1966, 1967 und 1968 gepflanzt wurden. Die
Anzahlen der Sorten waren entsprechend 19,



28, 34, 27, 14 und 26. An Sorten gelangten
insgesamt 148 zur Untersuchung. Die fertigen
Pflanzen kamen aus vielen auslindischen
Baumschulen. Aus diesem Grunde war das
Unterlagenmaterial uneinheitlich. Rosa multi-
flora Thunb. und R. canina L. waten die hiu-
figsten Unterlagen. Die Pflanzen wurden in
Blockanlage eingesetzt. Je Sorte waren es 10
oder 9 Pflanzen. Die Versuche wurden auf
einem sanft nach Stidosten geneigten Hang
gegriindet, dessen Bodenart mullreicher Fein-
sand war. Vor dem Einsetzen mischte man in
den Boden 3 m3/100 m?2 Fristorf. Jahrlich ver-
wendete man Diingemittel, deren Nihrstoff-
gehalt 0,9 kgja N, 0,9 kgfa P,O5 und 1,8—
2,4 kgfa K50 entspricht. Die Pflanzen setzte
man so tief ein, dass die Veredlungsstelle 10
cm unter der Bodenoberfliche zu liegen kam.
Als Winterschutz diente eine Hiuflung von
10—15 cm, die Anfang November erfolgte.
Fiir sie verwendete man bei dem 1968 ange-
pflanzten Versuch Fristorf. Anfang Dezember
wurden die Rosen mit Fichtenzweigen leicht
bedeckt. Der Winterschutz wurde um die
Wende April—Mai entfernt. Die Rosen wut-
den im dritten Winter nicht mehr geschiitzt.
Ihre Zweige waren allgemein jeden Winter
beinahe bis zum Boden erfroren, so dass sie
frithjahrs zu Stimpfen von 4—10 cm be-
schnitten werden mussten. Die an den Rosen
vorgekommenen Blattliuse und Spinomilben
wurden durch geeignete Pflanzenschutzmittel
bekimpft. Dagegen waren die Pflanzenkrank-

Tabelle 1. Die monatlichen Mitteltemperatuten in
Piikkié durchschnittlich in den Jahren 1931—1960

¢C).
JAOUAL vt —5.7
Februar ....vriiiii i —6.3
MALZ ottt e e e —3.3
April e 2.6
Ml ottt e e 9.2
Junicoeen 14.0
Juli e 17.3
AUGUSE i e 15.9
September ......... .. .ol 11.0
Oktober ... e 5.6
NOVEMDbDEL ittt i e ie i 1.2
Dezembet ..ot e —2.3

heiten nicht zu bekimpfen, weil w.a. iiber ihr
Vorkommen Beobachtungen gemacht wurden.

Die Abweichungen der monatlichen Mittel-
temperaturen der Versuchszeitfolgen von dem
langjihrigen Mittelwert (Tabelle 1) ist auf
Abb. 1 dargestellt. Die Mitteltemperatuten
der Vegetationsperioden wichen nur um 0—
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Abb. 1. Die Abweichungen der monatlichen Mittel-
temperaturen in den Jahren 1961—71 vom Mittel-
wert der Jahre 1931—60.
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3 °C ab, wihrend dagegen die Temperaturen
der Wintermonate in einigen Monaten bis zu
annihernd 7 °C niedriger lagen als die normale
Tempetratur (6,8 °C im Februar 1966 und im
Dezember 1967). Die Schneedecke war wih-
rend der strengsten Frostzeiten tiefer als 20
cm, abgesehen vom Dezember 1967 und vom
Januar 1968, wodutch der Bodenfrost am
15. 1. schon 62 cm ausmachte. In den {ibrigen
Wintern betrug die Tiefe des Bodenfrostes am
15. Januar 9 cm (1970)—33 cm (1963).

Die Bliite der Rosen ist nach der Formel
n Xt X A berechnet worden, in der n =
Anzah] der Bliiten in der Vegetationsperiode
(St./Strauch), t = Bliitezeit nur einer Blume
vom Offnen bis zum Verwelken (Tg) und
A =Flichenraum (cm?) einer Blume. Bei
jedem Versuch ist der Mittelwert der Bliite
seiner Sorten = 100. Eine Standardsorte hat
nicht benutzt werden konnen, weil auch bei
einer und derselben Sorte die Zahlen fiir das
Blithen in den einzelnen Jahren und Ver-
suchen gewechselt haben.

Bei Beurteilung der Uberwinterung der
Rosen ist die Anzahl der Pflanzen beim Ein-
setzen und nach jedem Winter angegeben
worden. Doch konnen die Zahlen kein un-
bedingt zuverlissiges Bild von der Winter-
festigkeit der Sorten vermitteln, weil das
Material klein gewesen ist. Auf das Uber-
wintern haben ausser der Resistenz der Sorte
auch die Unterlage, die Witterungsverhiltnisse
sowohl in der Vegetationsperiode als im
Winter und das Gelingen des Winterschutzes
eingewirkt.

Das Auftreten von Pflanzenkrankheiten ist
jedes Jahr im August—September beurteilt
worden. Frither im Sommer sind Pflanzen-
krankheiten kaum iiberhaupt vorgekommen.
Der Bewertung liegt eine Skala von 0—3
zugrunde, wobei 0 =vdllig gesund, 3 =
schwer befallen. Der Krankheitsstand hat in
den verschiedenen Jahren gewechselt; das
Vorkommen von Echtem Mehltau. Sphaeros-
heca pannosa (Wallr.) Lév., ist infolge der fiir
seine Ausbreitung ungiinstigen Verhiltnisse
stets gering gewesen.
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Beobachtungsanpflanzungen von Beetrosen
gab es ausserdem an siecben Versuchsstationen
in verschiedenen Gegenden Finnlands. An
den Stationen wurde hauptsichlich nur die
Uberwinterung in zwei Wintern nach dem
Anpflanzen beobachtet.

Die Ergebnisse und Diskussion

Bei dem im Jahre 1961 angelegten Versuch
betrug die Menge der am Leben gebliebenen
Pflanzen in den darauffolgenden Friihjahren
94, 48 und 34 9%,. Am besten iiberwinterte
Erna Grootendorst (Tabelle 2). Auch im
Versuch von 1962 iberstand sie den Winter
gut. Dagegen war in den Beobachtungsan-
pflanzungen der Versuchsstationen ihre Win-
terhdrte schwach: nach zwei Wintern waren
von den insgesamt 45 Pflanzen nur 33 9%, am
Leben. Nach den nordischen Beobachtungen
hat sie allgemein gut tiberwintert (LENANDER
1956, LunpsTaDp 1961, WanDAs 1967). Die
Bliite war reichlich; die purpurroten Bliiten
fielen leicht ins Bliuliche. Auch LUNDSTAD
(1955) hat diese schlechte Eigenschaft wie auch
die schwache Resistenz gegen Sternrusstau
(Marssonina rosae (Lib.) Lind.) festgestellt. Die

‘rosenrote Frau Astrid Spith war auch in den

Beobachtungspflanzungen bliitenreich und
ziemlich widerstandsfihig; 57 9%, erhielten
sich tiber zwei Winter. In Norwegen ist diese
Sorte eine der gegen den Winter allerfestesten
Sorten gewesen (LUNSTAD 1961). Die hoch-
rote Sarabande war sehr gesund, bliitenreich
und ziemlich tiberwinternd. Bei den Beobach-
tungspflanzungen betrug die Haltbarkeit 68 %,.
Auch in Schweden hat die Sarabande gut
tiberwintert (ANDER 1968). Die dunkel put-
purrote Schweizer Gruss hat den Winter so-
wohl in Piikki6 als auch in den Beobachtungs-
pflanzungen ziemlich tiberstanden. Diese Sorte
wird denn auch allgemein als winterfest ange-
fithrt (ANDER 1968, SIMBERG 1966, WANDAS
1967). Im Versuch iiberwinterte Heidekind
gut, aber ihre Blite war schwach, ausserdem
war die Sorte empfinglich fiir Sternrusstau,
was auch LuNDSTAD (1955) festgestellt hat.



Tabelle 2. Relativer Bhitenreichtum, Uberwinterung und Krankheiten der im Jahre 1961 gepflanzten Beetrosen
in Piikkio.

Gepflanzt
Relative Bliite St. Am Leben St. Krankheiten 0—3
Sphae-
Phrag- ro- Mars-
1961 1962 1963 1961 1962 1963 1964 midium theca sonina

Alain i e e 226 284 104 10 10 4 3 1 1 1
COMNCEIEO vt vvvseinnearenarsecaesnnnns 140 124 93 10 10 2 2 3 0 2
Erna Grootendorst ......veiiiiiiiinnnn 178 138 124 10 10 9 9 0 1 1
Fashion ...iviiiniririnenininnennannen 58 — 10 6 0 — 3 0 0
Frau Astrid Spith  ..............conitn 154 186 155 10 10 7 5 0 0 1
Frensham ........cccieieriieiinenen. 77 89 72 10 10 3 3 1 0 2
Goldilocks ...vvvviiieii i 60 61 35 10 10 6 4 3 0 1
Heidekind .....coivriieiiininiein. 77 50 50 10 10 9 8 0 0 3
Joseph Guy ...t 82 121 94 10 10 8 4 0 0 2
Korona ..ouviiiiinrieeeniieineanenns 104 94 23 10 10 2 1 0 0 0
Kithe Duvigneau ..........ooevevennee. 81 134 g1 10 10 6 2 0 0 2
Moulin Rouge ........coviiieineennnn 97 56 61 10 10 10 5 0 0 1
Mirchenland ... ..o 73 75 106 10 10 6 5 1 0 1
Orange Triumph ........coeeniiiiinn 143 131 25 10 10 3 1 0 1 1
Queen Elisabeth ..............cccoin 101 91 — 10 9 0 — 3 0 2
RiIMOSA tiviiiienreniieennniaennnnns 83 53 — 10 9 0 — 3 1 0
Sarabande ........eiiiiieiiiiin i 158 165 177 10 10 9 5 0 0 1
Schweizetr GIuss ....ovvvererveeonnennes 84 112 125 10 9 8 7 1 0 2
SPALtAN v vt i 19 14 - 8 5 0 — 3 0 1
Durchschnittlich ............coieiiis 105 105 88

Die sehr bekannte bliitenreiche Sorte Alain
{iberwinterte in Piikkis schwach (Tabellen 2,
4 und 5) und auch in den Beobachtungsver-
suchen nur missig, ob schon sie nach den
norwegischen (LUNDSTAD 1961) und den
schwedischen (ANDER 1968, WANDAs 1967)
Versuchen gut {iberwintert hat. Die gelben
Sorten Goldilocks und Rimosa waten recht
schwach. Die Haltbarkeit der Bliiten war
sehr kurz, so dass die Bliitezahlen niedrig
geblieben sind. Eine shnliche Beobachtung
wurde auch iiber alle anderen gelbblithenden
Sorten gemacht, die in die spiteren Versuche
ebenfalls aufgenommen worden waren.

Die Menge detr am Leben gebliebenen Pflan-
zen des 1962 angelegten Versuchs betrug 76,
58 und 39 9. Die beste Sorte war Olala, bei
der alle 10 Pflanzen nach den drei Wintern
am Leben waren (Tabelle 3). Auch bei den
Beobachtungspflanzungen waren nur zwei
von den 29 eingesetzten Pflanzen abgestorben.
Schneewittchen war unter den Sorten mit

weissen Bliiten am besten. Sie wat auch in den
Beobachtungspflanzen gesund und ziemlich
winterhart. Ebenfalls in Schweden (LENANDER
1966, WANDAs 1967) und Norwegen (LUND-
STAD 1966) hat man erkannt, dass sie widet-
standsfihiger als mehrere andere Sorten ist.
In den dinischen Versuchen hat sie die hochste
Punktmenge erhalten (BRANDER 1971). Die in
Piikkié gut gedichene Farandole war in den
Beobachtungspflanzungen wechselnd. Auch
die Miniaturrose Cricri iberwinterte gut, aber
ihre Bliite blieb bescheiden. Lilli Marleen et-
trug den Winter in Piikki6 schwach (Tabellen
3 und 6), dagegen an der in Nord-Savo ge-
legenen Versuchsstation, von Kuopio 40 km
nach Norden, ausgezeichnet: nach zwei Win-
tetn waten nur drei von 18 Pflanzen abge-
stotben. In Norwegen (LUNDSTAD 1961) und
in Dinemark (BRANDER 1971) ist sie als gute
Sorte festgestellt worden.

Die Uberwinterung der im Jahre 1965 ge-
pflanzten Rosen betrug in den drei folgenden
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Tabelle 3. Relativer Bliitenreichtum, Uberwinterung und Krankheiten der im Jahre 1962 gepflanzten Beet-
rosen in Piikkis.

Gepflanzt
Relative Bliite St. Am Leben St. Krankheiten 0 —3
Sphae-
Phrag- ro- Mars-
1962 1963 1964 1962 1963 1964 1965 midium theca sonina

Allgold ... ... 15 32 39 9 9 7 2 1 0 0
Brennende Liebe ...................... 16 98 61 10 9 3 2 0 0 1
Columbine ............................ 13 72 26 9 8 8 2 1 0 1
Creri 36 55 42 10 9 9 9 0 0 0
Dany Robin ............ ... ........... 32 57 43 10 4 1 1 3 0 0
ElsePoulsen ................c......... 100 198 132 10 9 7 4 2 0 0
Erna Grootendorst .................... 94 352 299 10 8 7 7 1 0 2
Farandole ............................ 98 207 163 10 8 8 7 0 0 0
Fashion .............................. 20 37 22 10 8 3 1 3 0 2
Feuermeer ........... ... .. ........... 31 126 149 7 2 2 2 0 0 3
Fire King ......... . . 00 uiiiiiniiiin. 57 122 184 10 8 6 6 1 0 0
Gartendir. Glocker .................... 32 97 — 9 6 0 — 2 0 1
Goldjuwel ............. ... ... . ... 34 54 54 10 7 3 1 1 0 0
Grussan Aachen ...................... 24 38 39 10 8 8 5 1 1 1
Insel Mainau .......................... 34 72 95 10 5 3 2 1 0 2
Ivory Fashion ........................ 54 59 26 10 7 4 1 2 0 2
King Boreas ............c.ccvvvinun... 19 92 68 10 8 8 8 1 0 0
Kordes Sondermeldung ................ 35 118 79 9 8 6 4 3 0 2
Kithe Duvigneau ...................... 85 225 195 9 7 7 3 0 0 1
LilliMarleen . ......... .. o iui .. 27 118 68 10 7 5 1 2 0 1
Olala ........ ... . i, 107 365 462 10 10 10 10 0 0 0
Orangeade ..................ccuunn... 32 114 136 10 8 7 6 1 0 1
Pinocchio ............................ 54 112 8 10 8 7 6 1 2 1
Polka ...... ... ... .. ., 35 68 113 10 6 5 0 0 0 0
Rumba ............. . ... . . ... 63 116 95 10 6 6 4 0 1 1
Schneewittchen ................o.uiun.. 99 390 173 10 10 9 6 0 0 1
Sweetheart ..........covviivinnnnnnnnn. 123 241 302 10 7 5 5 0 0 0
Tivoll o ov e 30 15 — 6 3 0 — 2 0 1
Durchschnittlich ...................... 50 130 121

Wintern 56, 40 und 14 9%, (Tabelle 4). Die
Rosen litten sehr statk im Winter 1967—68,
der ein sehr harter Bodenfrostwinter war. In
jenem Winter erfroren zwei Drittel auch der
1966 gepflanzen Rosen (Tabelle 5). Im Ver-
such von 1965 war die winterfesteste Sorte
die hellrote Tip Top, die auch in ihrem Blithen
eine der besten Sorten war. Auch in den
Beobachtungspflanzungen iiberwinterte sie gut
— 74 %, der Pflanzen waren nach dem zweiten
Winter am Leben. Die Sorte erwies sich aber
als sehr empfinglich fiir Sternrusstau. Auch
Europeana war eine gute Sorte. Betty Prior
war ihrer Bliite nach ausgezeichnet, ihree
Haltbarkeit nach ziemlich gut, ebenso wir
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die Sorte Paprika; beide wurden etwas von
Echtem Mehltau und Sternrusstau befallen.
Betty Prior ist denn auch bekanntlich eine
widerstandsfihige Sorte (LENANDER 1956,
LunpsTAD 1961). LUNDSTAD (1966) erwihnt -
auch Paprika als winterfest. Meteor war ziem-
lich wintetfest und reichlich blithend, aber
bedauerlich empfinglich fiir Rosenrost (Phrag-
midium sp.) wie auch Sternrusstau.

Anneke Doorenbos war unter den 1966 ge-
pflanzten Rosen die einzige, bei der noch nach
dem dritten Winter alle Pflanzen am Leben
waren (Tabelle 5). Auch in Mikkeli an der
Versuchsstation von Siid-Savo iiberwinterte
sie ausgezeichnet. Thr Blithen war schwach.



Tabelle 4. Relativer Bliitenreichtum, Ubetwintetrung und Krankheiten der im Jahre 1965 gepflanzten Beet-
rosen in PiikkiG.

Gepflanzt
Relative Bliite St. Am Leben St. Krankheiten 0—3
Sphae-
Phrag- ro- Mars-
1965 1966 1967 1965 1966 1967 1968 midium theca sonina

Alain ... e e e 205 243 293 9 6 4 1 1 2 2
Betty Prior ....ovinie e 245 394 340 8 7 7 0 0 1 2
Buisman’s Triumph ......... ... 121 128 168 9 7 3 0 0 0 2
Charlestonn ........cvviviiinnnnnennnn. 93 85 107 9 3 3 0 3 2 3
Diamant ......ovviiiiiiereiiniinnenn 11 13 28 9 3 1 1 3 0 2
Doktor Faust  ......cvvievennnvnnnenn. 34 86 69 9 6 6 5 3 2 3
Elysium ...ttt 23 39 21 8 7 5 0 3 1 2
Eufopeana ........ccoviiiiieininennnn 140 179 246 9 9 7 5 0 0 1
Feutio ...ooiviiii it 94 67 112 7 7 4 2 3 0 2
Fidelio ..........coiiiiiiiiiiinan. 63 23 66 7 3 2 0 2 1 2
Finale . ... 85 73 91 7 4 3 1 3 2 2
Frankfurt am Main .................... 55 63 145 8 4 2 2 2 1 1
Goldtopas ...... PR .11 9 13 8 3 2 0 1 0 1
Hansestadt Bremen ............c.evv.n. 60 100 155 9 1 1 0 1 1 3
Helsing6t ......ooviviiiiiiiiininnnn. 45 55 111 7 5 5 3 0 1 2
Highlight ........c.0iiiiiiiiiiiiane. 38 80 49 8 5 4 2 2 1 2
Honigmond ............. ... oot 46 48 187 9 1 1 0 1 0 2
Itene of Denmatk ..........c.c.coaiunn. 79 61 116 8 2 2 0 1 1 1
Lys ASSIZ vuunieieiernnenaanecnnns 32 50 89 9 4 2 0 1 2 3
Marlena ....ovovininiiiein it 100 96 206 8 4 4 0 0 2 2
Maya ..ot e 53 56 104 8 8 8 1 0 1 1
Messestadt Hannover .................. 37 60 103 9 6 4 3 1 0 3
Meteor v..ivniii i i, 173 166 162 7 6 5 3 3 0 2
Miracle ....iiiiiieiiiii it 70 105 154 9 3 2 0 2 1 1
Muttettag ..o.vvrrnrinenennnenaannann 100 55 92 9 2 2 2 0 1 0
Orange Sensation .............c.cccuuvn.. 32 56 62 9 4 3 1 2 2 3
Paprika ... i e 81 107 164 8 7 7 0 0 2 1
Red Wonder ......voviviviiinneinan.n. 50 53 32 9 6 4 1 2 0 3
Rosenelfe ........coviviiiiiiinininn, 64 84 68 9 5 3 0 2 2 2
Salmon Perfection ........civvniinnn... 143 89 320 9 1 1 0 0 2 1
TID TOP eee et e it aanans 218 140 231 9 9 8 8 0 0 3
Tom Tom ...t iiiiiiiiennnnn 113 32 32 8 5 4 0 3 0 2
Tony Lander «....oovviiineiininennnnn. 94 32 — 9 6 0 — 3 2 2
Zambra ... e 39 — — 9 0 — — 2 0 3
Durchschnittlich ...................... 84 89 129

Die Internationale Jury in Den Haag hat sie
jedoch namentlich fir offentliche Anpflan-
zungen recht hoch eingestuft (ANoN. 1967).
Nina Weibull itiberwinterte auch gut und
blithte reichlich.

Das Uberwintern der 1967 gepflanzten Ro-
sen belief sich auf 73, 43 und 39 9%. Am
besten iiberwinterte Sangria (Tabelle 6). Die
reichliche Bliite wurde dadurch geschwicht,
dass sich bei feuchter Witterung die Bliiten

schlecht éffneten und Echter Mehltau auftrat.
Das Uberwintern der 1968 eingesetzten Rosen
machte 74, 67 und 39 9, aus. Feuerwerk, die
botanisch zu den dauernblithenden Strauch-
rosen gehort (ANoN. 1965), war in diesem
Versuch die einzige Sorte, die sich ohne Ver-
luste erhalten hatte (Tabelle 7). Ferner war
sie eine gesunde und ziemlich gut blihende
orangerote Sorte. Ebenfalls nach den nor-
wegischen Versuchen ist sie empfehlenswert
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Tabelle 5. Relativer Bliitenreichtum, Uberwinterung und Krankheiten der im Jahte 1966 gepflanzten Beet-
rosen in Piikkid.

) Gepflanzt
Relatlve Bliite St. Am Leben St. Krankheiten 0—3

Sphae-
Phrag- ro- Mars-
1966 1967 1968 1966 1967 1968 1969 midium theca sonina

Alain ... 99 132 111 8 7 1 1 1 3 3
Anneke Dootenbos .........ccovvunn... 26 96 63 9 9 9 9 0 0 1
7 5 37 57. 65 8 8 4 4 1 1 2
Chinatown ..........coveiveninnnnn... 23 65 60 9 8 6 4 0 0 1
CoupdeFoudre ............c.oouun.n. 29 58 54 9 8 6 5 1 0 2
Curiosa ........cciiiiiiii i 45 137 97 8 8 3 1 0 2 1
Dacapo ......civiiiniiiiiiiiiiien, 100 197 69 9 9 2 2 0 1 2
Gustav Frahm ................c....... 82 174 — 9 9 0 — 0 2 1
Hansestadt Litbeck .................... 50 89 25 9 7 3 2 1 0 2
Hassan ........... ... .. iiiiiiinnan. 30 71 50 8 7 3 2 1 0 1
Holstein .........ccovviinnnun.. .. 83 227 239 9 9 3 2 0 1 1
Kimono ......cccoviiiiiiiiininnnnnnns 69 150 52 9 9 7 5 1 0 2
Letkis ..ooviniiiii e 58 86 89 7 5 4 4 1 2 2
Lund’s Jubildium ...................... 111 237 82 9 8 3 3 0 0 1
Mandrina ........ ... . 0o, 24 30 21 9 9 2 2 2 1 3
Manja Mourier ........................ 123 201 — 7 6 2 0 2 0 2
Mation ...t 49 104 17 9 8 2 1 3 2 3
Neues Europa ................vouvven. 31 89 -9 9 0 _ 0 2 1
Nina Weibull ..............c.oviuu... 132 307 136 9 9 7 7 0 1 1
Nordlicht .......ovviiiieieenanann. 37 105 — 9 9 0 — 1 0 3
Pink Alain ......ooviiininiiiiin, 126 207 110 9 9 4 4 1 3 3
Porkkala ................ciiiiiunnn. 176 326 220 9 9 1 1 0 2 2
Rodeo oo 29 38 — 8 8 0 — 2 0 2
Ruth Leuwerik ........................ 104 228 83 9 9 3 1 0 1 1
Samba ...... ... i 16 39 — 8 8 0 — 1 2 1
Schneewittchen ............cc0vviunn... 76 313 82 5 5 3 3 0 1 1
Valeta ....ooviiiiiiiii e 64 150 45 9 9 3 1 2 2 2
Durchschnittlich ...................... 68 145 84

Tabelle 6. Relativer Bliitenreichtum, Uberwinterung und Krankheiten der im Jahre 1967 gepflanzten Beet-
rosen in Piikkis.

Gepflanzt
Relative Bliite St. Am Leben St. Krankheiten 0—3

Sphae-
Phrag- ro-  Mars-
1967 1968 1969 1967 1968 1969 1970 midium theca sonina

Ama .o 228 125 210 9 7 4 4 0 1 1
Andenken an R. Schmidt .............. 98 49 169 9 6 3 3 0 1 3
Gamnette .. ..o 60- 55 68 5 4 3 3 1 1 2
Girtnerfreude ................ ..., 162 110 52 9 5 2 1 1 0 2
Irish Beauty .......................... 54 113 72 9 9 5 5 0 1 1
Irish Wondet ..............cooiiit, 142 115 57 9 7 6 4 2 0 1
Lilli Marleen ..............c.vvo.... 110 144 141 9 8 4 4 1 0 1
Margo Koster ......vvuvveenninnnennn, 162 68 52 8 3 1 0 0 0 1
Nordland ............ccciiiiiiias, 47 23 — 9 4 0 — 0 0 2
Nordlicht ............. ... ..coiiie.. 29 75 120 6 2 2 1 0 0 3
Orange Korona  ...................... 12 25 15 7 6 3 3 2 0 1
Sangria ... 160 182 295 9 8 7 7 0 1 1
Siesta ...ttt e 44 50 73 8 7 4 4 1 1 1
Tommy Bright ............cccevei.... 66 115 150 5 5 4 4 0 3 1

Dutchschnittlich ...................... 98 89 113



Tabelle 7. Relativer Bliitenreichtum, Uberwinterung und Krankheiten der im Jahre 1968 gepflanzten Beet-
rosen in Piikkio.

Relative Bliite

Gepflanzt
St. Am Leben St. Krankheiten 0 —3

Sphae-
Phrag- ro- Mars-

1968 1969 1970 1968 1969 1970 1971 midium theca sonina

ABol oot 28 129 103 9 2 2 1 0 0 2
Allotria . ovii it i e 41 198 233 9 8 7 5 0 0 1
Antike ... e i 11 27 35 9 8 7 4 0 0 3
Attraction .. ...iviiiii e 19 43 70 9 5 73 0 1 0 3
Fanal ..iivneiiii it 199 343 364 9 9 9 4 0 0 1
Feuerwerk ......ccovevereninivnenane... 32130 190 9 9 9 9 0 0 1
Geisha ............. e 18 56 50 9 6 5 1 3 0 3
Goldmarie ......v.virinneieneitanies 22 44 53 7 5 1 0 3 0 1
Hein Bvers  ..ovviiieiiniiinnnnen, 30 84 189 9 4 2 1 0 0 2
Heinz Erthardt ... iiiiiiieienn, 8 168 250 8 6 5 2 V] 0 3
Hortido ..oivieii i eie i 32 93 138 9 9 9 8 V] 0 2
Hurrah ..ot eiie e 24 118 100 9 4 4 3 1 0 3
Hindel ...t iiieanes 35 82 120 9 8 7 6 0 0 1
Komfort «.vviiriieinieieinannneinns. 27 65 87 9 9 8 5 G 0 3
Konrad Glocker ......cvvvviiinnennn. 37 76 111 9 4 4 0 0 0 3
Lagerfeuer .......ovvininiininnnnnnnnnnns 62 144 184 9 8 7 4 O 0 1
Tavendula ........cccoviiiiveiniennnn, 24 36 47 9 4 3 0 3 1 2
Letkis o ovviiie it et 75 141 143 9 8 7 5 0 U 1
MaXim o veeiiiien e 50 65 80 9 6 5 1 1 i] 2
B Co) 1 L= 85 123 127 9 7 7 2 /] 0 1
NOLAIZ  vvvientiie i e naanenanss 95 136 107 9 7 5 1 0 0 2
Norris Pratt ......c.civeeiiinenivennn. 16 52 52 o 5 5 0 1 0 2
Royal Queen .......ccoviviiinivnnnnnn. 11 151 202 A 4 4 3 2 0 1
Stadt Kiel .....ocvvveinirieniierenenn. 60 125 233 9 9 7 7 1 0 2
Stavangerrose ......eiiieiiiiiaiaanaas 51 191 251 9 8 7 5 1 0 1
TAMANZGO  «evvvvrevannnnannneesoneens 77 154 183 9 8 7 7 3 0 2
Wiener Walzet .......coveieiiennneenen 34 74 69 8 5 4 4 3 0 2
Durchschnittlich ............. ... con.t. 48 113 140

(LuNDsTAD 1969). Stadt Kiel ist auch eine
dauernblithende  Strauchrose. ~ Numerisch
schiene sie gut, aber ihre Bliitenfarbe wurde
nach dem Offnen schnell schwiicher. Fanal war
eine sehr bliitenteiche und gesunde Sorte. In
den &rtlichen Beobachtungspflanzungen war
iht Gedeihen wechselnd; durchschnittlich wa-
ren nach zwei Wintern 40 9, (0—80 %) der
Pflanzen am Leben. LUNDSTAD (1956) nennt
Fanal eine anbauenswerte Sorte. Eine ge-
sunde, bliitenreiche und ziemlich gut tber-
winternde Sorte war Allotria, die auch in
Norwegen eine zu empfehlende Sorte ist
(LunpsTAD 1966). In BRANDERs (1971) Ver-
suchen ist jhr eine hohe Punktzahl zugekom-
men. Stavangerrose, die von der deutschen

Rosenbaumschule W. Kordes’ Schne nach
ihrer Mitteilung im Jahr 1960 in den Handel
gebracht worden ist (schriftliche Mitteilung
vom 26. 8.1969), war winterhart, reichlich
blithend und ziemlich gesund. Unter den
widerstandsfihigsten Sorten dieses Versuchs
waren ausserdem Horrido, deren Bliite nur
mittelmissig ausfiel, und die sehr gross-
blumige Tamango, die jedoch schwer von
Rosenrost und Sternrusstau befallen war.

Zu diesen Sortenversuchen mit Rosen haben fol-
gende Unternehmen Pflanzen zur Vetfiigung gestellt:
Hortus AG, Helling AG, Kesko AG, W. Kordes’
Sohne, Importfirma Jali Lyyvaara, Linnenpii AG,
Erkki Mainiemi und Schetelig AG. Thnen allen mochte
ich meinen besten Dank zurm Ausdruck bringen.
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SELOSTUS

Kokemuksija tertturuusulajikkeista vuosina 1961—71

Taprio K. KALLIO

Maatalouden tutkimuskeskus, Puutarhantutkimuslaitos, Piikkis

Puutarhantutkimuslaitoksella Piikki¢ssi on selvi-
tetty vuosina 1961—71 tertturuusujen lajikekokeissa
kukinnasta, tautisuudesta ja ennen kaikkea talvehti-
misesta tehtyjen havaintojen perusteella lajikkeiden
soveltuvautta Suomen olosuhteisiin. Lajikkeita on
tutkittu yhteensd 148 kpl. Kuudessa eri vuosina istu-
tetussa kokeessa on ensimmiisen talven jilkeen ollut
elossa 56—95 9,, toisen talven jilkeen 35—67 9, ja
kolmannen talven jilkeen endd 14—39 9, istutetuista
- taimista. Taimia tuhoutui eniten talvella 1967 —68,
jolloin joulu—tammikuun vihilumisuuden ja kovien
pakkasten vuoksi maa routaantui syviltd eikd taimilla
ollut lumipeitteen tuomaa suojaa. Silloin tuhoutui
kaksi kolmattaosaa taimista kahdesta silloin kiyn-
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nissi olleesta kokeesta. Parhaiten ovat talvehtineet
ruusunpunainen Anneke Dootenbos, oranssinpunai-
nen Feuerwerk ja verenpunainen Olala, joiden kaikki
alunperin istutetut yhdeksin tai kymmenen tainta sii-
lyivit kolme talvea. Ne ovat olleet myds hyvin ter-
veitd sekd Feuerwerk ja Olala kukintansakin puolesta
hyvid. Muita hyvin suositeltavia lajikkeita ovat niiden
kokeiden perusteella olleet valkoinen Schneewittchen,
ruusunpunainen Frau Astrid Spidth (= Dir. Rikala),
tumman ruusunpunainen Fanal, kirkkaanpunaiset
Allotria ja Sarabande sekd tummanpunaiset Europeana
ja Schweizer Gruss. Kaikki keltakukkaiset tertturuusu-
lajikkeet ovat olleet heikkoja, koska niiden kukat
lakastuvat nopeasti.
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Kasvinviljelylaitos, Tikkurila
Institute of Plant Husbandry, Tikkurila

HakkoLA, H., HuiLaja, J. & RINNE, K. Kuivattu
kaura ja sdilkaura vasikoiden rehuna. Koetoim.
ja Kayt. 29: 12.

—, RINNE, K. & HuiLAJaA, ]. Typpilannoituksen vai-
kutus laidunnurmeen ja puolivuotiaiden sonnien
kasvuun. Koetoim. ja Kiyt. 29: 9—10.
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— Peltovalvatti ja sen torjunta. Maatalouden tutki-
muskeskus, tietokortti 4 B 9.

— Pelto-ohdake ja sen torjunta. Maatalouden tutki-
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kokeissa. Koetoim. ja Kdyt. 29: 36.
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Kasvitautien tutkimuslaitos, Tikkurila
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mies 21: 30—31.
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av slanggurka. Tridgardsnytt 26: 150—151.
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416.
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— Taloudellisuusniktkohdat etualalle lypsykatjan
ruokinnassa. Meijeti tiedottaa 1/72: 1—5. Varkau-
den Seudun Osuusmeijeri.
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koskevat osat). 64 p. Toimittanut Tuottajain Liha-
keskuskunta.

— Siilorehua lihanaudoille. Kidytinnén Maamies 3:
42—43.

— Naudanlibhaa taloudellisesti — haastattelu. Lihan-
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sonnien siilérehuruokinnalla. Koetoim. ja Kiyt.

29: 3.

sdilérehu lampaalle. Lihantuottaja

Kotieldinjalostuslaitos, Tikkurila
Institute of Animal Breeding, Tikkurila
EI1SKONEN, A. & UusitaLo, H. Kanatalouskoeaseman

tuloksia koevuodelta 1971—1972. Siipikarja 54:
356—361.



KaNGasNIEMI, R. Individprévningen av galtar i Fin-
land: Erfarenheter och framtida planer. Nord.
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jois-Savossa. Karjatalous 48: 31.

LINDSTROM, U. Ajankohtaista sianjalostuksesta. Lihan-
tuottaja 1: 18—19.

— Ajankohtaisia nautakarjaa koskevia jalostustutki-
muksia. Nautakarja 3: 5—8.
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sesta III. Karjatalous 48: 9—12.
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sit. Katjatalous 48: 180 —184.
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Scandinavian post-graduate courses in animal
breeding. Acta Agric. Scand. 22: 22—24.
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plans. Notrd. Symp. on Hybrid Breed. in Pigs.
Proc. p. 18—-24.

— Experiment i forskarutbildning: samnordiska li-
centiatkutser i husdjursféridling. Nord. Jordbr.-
forskn. 54: 92—96.

— Skillnaderna i mjblkens sammansittning mellan
tjutavkommegrupper och besittningar. Lantmin
och Andelsfolk 53: 220—221.

— Beaktandet av den veterinira sidan vid organisa-
tionen av utvecklingsarbetet inom mjolkboskaps-
skétseln. XII. NOK-motet: 59—70.

— Naudanlihan tuotannon tehostaminen. Nautakarja
1:5-9.

— Sonnien jilkeldisarvostelun perusteita syyti laa-
jentaa. Maas. Tulev. 15. 7. 1972.

— Jalostustutkimuksemme asema takapajuinen. Maas.
Tulev. 5. 8. 1972.

— Hedelmallisyyshiirist lisddntyneet lehmilli. Maas.
Tulev. 19. 8. 1972.

— Mitd hyotyd tieteesti? Katjatalous 48: 314—316.

— Sonnien monipuolinen jilkeldisarvostelu. Katja-
talous 48: 446—449, 480 —483.

— Onko lehmiemme hedelmillisyys heikkenemdssi ?
Pelletvo 73: 862—863.

— Sonni on sata karjaa. Pellervo 73: 1193,

— Olemme jiljessd. Lihantuottaja 10: 10—11.

— Suosi suomalaista — kanajalostuksessakin! Siipi-
katja 54: 351—354.

— , ALI-YRKKO, S. & Uusi-Rauva, E. Alustavia
tuloksia Kanatalouskoeaseman aineistolla 1970/71
tehdysti munanlaatututkimuksesta. Siipikarja 54:
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RuoHOMAKI, H. Onko lehmivasikoista lihaeldimiksi?
Katjatalous 48: 260 —261.

— & HakkoLa, H. Tuloksia friisildis-ayrshirclko-
keista. Koetoim. ja Kéyt. 29: 1—3.

— & PoUTIAINEN, E. Hyvin ja huonosti kasvaneiden
sonnien jilkeldiset lihantuottajina. II. Koetoim.
ja Kayt. 29: 19—20.

UusitaLo, H. Hybridin syntysijoilla. Siipikarja 54:
56—061.

— LYT-ohjelma — tehostuvaa kananjalostusta. Ka-
natalous 15: 6—8.

Maantutkimuslaitos, Tikkurila
Institute of Soil Science, Tikkurila

LAKANEN, E. Maaperin ja kasvien saastuminen ras-
kasmetalleilla ja niiden analysointi. Suomiko saas-
tunut. p. 80—86. Lahti.

SILLANPAA, M. Trace elements in soils and agriculture.
Soils Bull. FAO. Rome. 17: 1—67.

— Distribution of trace elements in peat profiles. 4th
Intern. Peat Congr. Otaniemi. 5: 185—191,

— Vehninviljelyd muualla ja meilld.

1. Yleistid vehnin tuotannosta. Pelletvo 73: 860 —
861.

2. Satojen suuruuteen vaikuttavia tekijoitd, Pel-
lervo 73: 927 —928.

3. Lannoitus ja vehnisato eri maissa. Pellervo 73:
988 —989.

4. Montako vehnikiloa lannoitteiden ravinneki-
lolla. Pellervo 73: 1058 —1059.

5. Vihred vallankumous. Pellervo 73: 1114—1115.

SIPPOLA, J. Quantitative determination of minerals in
Finnish soils by chemical methods. Ana. Agric.
Fenn. 11: 159—166.

— Maan mineraalikoostumus ja viljelyominaisuudet.
Koetoim. ja Kiyt. 29: 35.

VIRRI, K. Hietamaiden ominaisuuksista. Pelto-Pirkan
Piivintieto 1972: 89—93.

— Lohjan—Vihdin seudun maaperd. Koetoim. ja
Kayt. 29: 30—31.

— Maaperin saastuminen ja maan suojelu. Ilman,
veden ja maan likaantuminen sekd niiden viliset
vuorovaikutukset. Vesiyhdistys r.y. Vesipiivit
17.—18. 4. 1972. p. 40—49.

V. 1972 painetut maapetikartat (1:20 000). Soi/ maps
(7 :20 000) printed in 1972.

Sjunded 2032 06
Kyrkslatt 2032 08
Vittrisk 2032 09
Hitvineva 2443 06
Karinkanta 2444 01
Luodonselks, yhdistetty 2444 02, —03, —05, —06
Lumijoki 2444 04
Emsalo 3021 01
Ebbo 3021 05
Isnis 3021 08
Stromslandet 3021 11
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Institute of Agricultural Chemistry and Physics,
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vinne. Pellervo 73: 12—13.

— Magnesiumin puutteen torjunta kalkitsemalla. Pel-
lervo 73:1206—1207.

— Effect of ammoniation on the efficiency of super-
phosphate. Ann. Agric. Fenn. 11: 386—390.

— & SiMoJokI, P. Diammoniumfosfaatti lannoittee-
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tillforsel. Tridgardsnytt 26: 96—98.

— Godsling och kalkning. Lantbrukskalendern 1973:
103 —122.

— Kaupunkijitteiden luonnonkiertoon saattaminen
tiysin mahdollista. Maas. Tulev. 56, 129: 2.

PuusTjARvi, V. Kasvunopeuden optimointi. Puu-
tarha-Uutiset 24, 1.

— Neilikan kukkien halkeilu. Puutarha-Uutiset 24:
22-—23.

— Neilikan nupun kasvunopeus turveviljelyssd. Puu-
tarha-Uutiset 24: 30.

— Neilikan versojen kasvunopeus turveviljelyssa.
Puutarha-Uutiset 24: 41,

— Valon vihimmiisvaatimus turveviljelyssi. Puu-
tatha-Uutiset 24: 44.

— Tekovalo auringonvalon ja kasvien oman vara-
ravinnon apuna. Puutarha-Uutiset 24: 49.

— Kasvien vedentarpeen tyydyttiminen kasvukauden
eri aikoina. Puutarha 75, 1.

— Yolimpétilan optimointi. Puutarha 75, 2.

— Valoisuusasteen vaikutus kasvin kasvutapaan.
Puutatha 75, 3.

— Pakkasvauriot. Puutarha 75, 4.

— Aurinkoisen sidn jilkeisen pilvisddn vaikutus kas-
viin. Puutarha 75, 5.

— Kasvien vedentarve keskikesin aikana. Puutarha
75, 6.

— Lakastuminen-kuihtuminen. Puutarha 75, 7.

-— Tutpeen luokittelu. Puutarha 75, 8.

— Kasvuhiiriét, Puutarha 75, 9.

— Kukkasipulihy6t6. Puutarha 75, 10.

— Visymisiléstd aiheutuva tutpeen vaihdon tarpeel-
lisuus. Puutarha 75, 11.

— Suon tatina. Puutarha 75, 12.

— Ravinnehuwolto tutveviljelyssd. Puutarhakalenteri
1973.

— Standardization of peat products. Proc. of the 4th
Intetn. Peat Congt. 1: 415—420.

— Kotjuuajan vaikutus ohran rehuarvoon. p. 395.
Bet. fra Forsegslaboratotiet.

RyTl, R. (}). 1972, Mineraalikoostumuksen kuvastu-
minen kivennidismaan kalsiumin, magnesiumin ja
kaliumin pitoisuudessa. Abstract: Reflection of
mineral composition of soil in contents of calcium,
magnesium and potassium. Maatal.tiet. Aikak.
44; 228—233. (Painokuntoon saattanut KAILA, A.)

Maatalouden tyStekniikan laitos
Department of Agricultural Engineering

OKSANEN, E. H. Activity Networks in Agricultural
Technology Studies. XVI CIOSTA Congst. Pap.
B:1-9.

— New Spting Field Work Methods in Finland.
XVI CIOSTA Congt. Pap. C: 109—114.

— Peltoviljelykoneiden kiyttd, kestoikd ja poistamis-
syyt. Kiytinnén Maamies 12: 20—22.

PEHKONEN, A. Traktorin hevosvoimat — tydssid vai
tydttdminid. Koneviesti 20, 16: 2.

— Traktorin ajomukavuus — tarpeen vai turhuutta.
Koneviesti 20, 18: 2.

Maatalous- ja metsieldintieteen laitos
Department of Agricultural and Forest Zoology

Aarro, H., KorPELA, S. & TurisaLo, U. Harsoko-
rennostako apu kirvojen totjuntaan kasvihuoneissa.
Puutarha-Uutiset 24: 976—978.

Baxker, B.E., SamueLs, E.R. & PULLIAINEN, FE.
Strontium-90 and cesium-137 in milk and certain
other materials collected in Finland. J. Dairy Sci.
55: 633—639.

KORPELA, S. Mehildisen anatomiaa scanningmikro-
skooppikuvina. Mehildistalous 27: 60—61.
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— Ry0stostd ja sen ehkiisystd. Mehildistalous 27:
126, 128.

NuoRTEVA, M. Metsintuhoajat. Metsi ja Puu 6—7:
17—19.

— Die Geschwindigkeit der Nahrungspassage durch
den Darmkanal bei Hylobins abictis L. Imagines
(Col., Curculionidae). Ann. Ent. Fenn. 38: 113—118.

— Tumamonisirmiviruksen kiytostd ruskean min-
typistidisen (Neodiprion sertifer Geoffr.) torjunnassa.
Summary: Use of the nuclear polyhedrosis vitus
in the control of the Eutopean pine sawfly (INeo-
diprion sertifer Geofit.). Silva Fennica 6: 172—186.

— & KONTUNIEMI, T. Gynandromotphe Sigewespen
(Hym., Symphyta). Ann. Ent. Fenn. 38: 1—6.

— & LAINE, L. Lebensfihige Diaspoten des Wurzel-
schwamms (Fomes annosus (Fr.) Cooce) in den
Exkrementen von Hylobius abietis L. (Col., Curcu-
lionidae). Ann. Ent. Fenn. 38: 119—121,

PULLIAINEN, E. Nutrition of the arctic hare (Lepus
timidus) in northeastern Lapland. Ann. Zool. Fenn.
9:17-22.

— Summer nutrition of crossbills (Loxia pytyopsitia-
cus, L. curvirostra and L. Jencoptera) in northeastern
Lapland in 1971. Ann. Zool. Fenn. 9: 28—31.

— Ilveskantamme elpyy. Suomen Luonto 31: 56—
57, 111.

— Kehitysaluetutkimuksen jirjestimisestdi maassam-
me. Summary: Otganization of research on de-
veloping areas in Finland. Lapin Tutkimusseuran
Vuosikitja 13: 3—7,

— Distribution and population structure of the bear
(Ursus arctos L.) in Finland. Ann. Zool. Fenn.
9:199—-207.

— Suomessa vuonna 1970 kaadetut karhut ja ilvekset.
Summary: The number of bear (Ursus arctos) and
lynx (Lynx lynx) killed in Finland in 1970. Suo-
men Riista 24: 117 —120.

— & JaAkkoLA, O. Kokemuksia nuolukivien kiy-
tOstd porojen pysyttimiseksi tietyilli alueilla. Poro-
mies 39: 3, 10—11.

— & Loisa, K. Pohjois-Suomen metsokannan ja
-saaliin rakenteesta. Summaty: Composition of
the bag and population of the capercaillie, Tesrao
urogallus, in northern Finland in 1967—71. Suo-
men Riista 24: 33--39,

—, RANTANEN, A. V. & SALo, L. J. On the catnassial
tooth cusps in recent red foxes (Vu/pes vulpes L.)
in Finland and Denmark. Scand. J. Dent. Res.
80: 322—326.

‘TuLIsALo, U. Resistance to the two-spotted spider
mite, Tetranychus urticae Koch (Acarina, Tetrany-
chidae) in the genera Cucumis and Citrullus (Cuenr-
bitaceae). Ann. Ent. Fenn. 38: 60—64.

— The effect of variations in the carbohydrate level
of the host plant on the fecundity of the two-
spotted spider mite Tetranychus urticae Koch.
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Maitotalouslaitos
Department of Dairy Science

ANTILA, M. Maitoteollisuuden keskittyminen. Kan-
sallis-Osake-Pankin Kuukausikatsaus 1972, 6: 14—
21. Helsinki.

— Maidon ja maitovalmisteiden laatu tuoretta siilo-
rehua ruokinnassa kéytettiessi. Helsingin yliopis-
ton maitotalouslaitos. 9 p.

— Nurmisadon laatu ja maidontuotanto. »Nurmisa-
don korjuuta tehostamaany, V viljelytekniikan te-
hostamispdivit Linsi-Hahkialan opetus- ja koe-
tilalla Hauholla 20. 6. 1972. p. 5—13. Kesko.

— Siilérehun laadun vaikutus maidon laatuun. Nauta-
karja 3: 16—17.

— Maidon rasvaton osa arvokas teollisuuden raaka-
aineena. Osuuskunta Maitojalosteen ‘Toiminta-
kertomus Tilivuodelta 1971. 1 p. Seinijoki.

—, ALI-YRKKO, S. & Moisio, P. Suomalaisen s#ils-
rehun mikrobisto kevittalvella. Helsingin Yli-
opiston Tiedonantoja 1972, 13. 21 p.

ALI-YRKKO, S. Review of recent membrane ultrafil-
tration studies. Meijeritiet. Aikak. 31: 26—70.

Kiwru, K. 1972. Vilttimittémien rasvahappojen
kemiasta seki biologisesta aktiivisuudesta. Karjan-
tuote 55: 156—160.

KoRHONEN, H. & ANTILA, M. Uber die in Milch
erfolgende Lipolyse. Fette, Seifen, Anstrichmittel
74: 399—403.

—, Uusi-Rauva, E. & ANTILA, M. Maidon bakteri-
sidiasta. Suom. Eliinlask.l. 78: 75—87.

Marjara, K., ALI-YRKKS, S. & Uusi-Rauva, E.
Alustavia tutkimuksia Kanatalouskoeaseman ai-
neistolla 1970/71 tehdystd munanlaatututkimuk-
sesta. Siipikarja 5:147—155.

RAUTAVAARA, J.~A, & Uusi-Rauva, E. Limpdkisit-
telyjen vaikutus maidon kaseiiniin elektronimik-
roskooppisesti tutkittuna. Karjantuote 55: 260 —
263.

Uusi-RAuva, E., RAUTAVAARA, J.-A. & ANTILA, M.
Uber die Einwirkung von verschiedenen Tempe-
raturbehandlungen auf die Caseinmicellen. Eine
elektronenmikroskopische Untersuchung unter
Wetwendung von Negativfirbung. Meijeritiet.
Aikak. 31: 15-—25.

—, RiSsaANEN, M. & ANTILA, M. Versuche zur Her-
stellung von Emmentalerkdse aus Immunmilch
und aus Milch mit Blutserum-Zusatz. Milchwissen-
schaft 27: 551 —556.

Mikrobiologian laitos

Department of Microbiology

CARLBERG, G. Assay of Bacillus thuringiensis §-exo-
toxin. Intern. Org. for Biotechnol. and Bioengin.



Seminar June 8 and 9, 1971. Helsinki. 11:1-—8.

GYLLENBERG, H. G. Problems associated with micto-
biological patents. Post. Hig. I Med. Dosw. 26:
423—429.

— Tutkimuskentin rakenne ja ohjaaminen. Luonnon-
tutkija 76: 5—9.

— Modernin biologisen aseen esittely. Medisiinari 8:
43—48.

— Mellan elfenbenstornet och grisrétterna. Synpunk-
ter pd forskning, forskare och samhille. Finsk
Tidskr. 1: 5—14.

. — Tvirvetenskap — en drom om renissansen ? Finsk
Tidsksr. 7—8: 311—320.

— Alternativa modeller f6r forskningsberedning och
-administration. Riksbankens Jubileumsfond. Sam-
hillsmal och Forskningsprioritering Symp. 7—8
december 1971. p. 19—-25.

KEKKONEN, I. & KINNUNEN, K. Uimisen ja virkistdy-
tymisen vaikutuksesta Luukin Kaitalampeen. Ym-
péristd ja Terveys 3, 7: 564—570.

KINNUNEN, K. & JOKINEN, O. Bakteriofagien hyvik-
sikdytostd pohjavesien merkitsemisessd. Vesita-
lous 1: 16—17.

— & KEKKONEN, I. The effect of swimmet on the
hygienic state of Lake Kaitalampi. Aqua Fennica
2:83-87.

NIEMELA, S. 1. Bakteerit veden hygieenisen tilan
indikaattorina — erityisesti uusia havaintoja termo-
toleranttien kolmiomuotoisten bakteetien maitit-
tdmisestd, Kemisti 3:6—11.

— & TuovINEN, O. H. Acidophilic Thiobacilli in
the River Sitppujoki. J. of Gen. Microbiology
73:23-—-28.

Vuorl, A. T. Effects of diffetent propagation tech-
niques on the total carotenoid contents in Rhodo-
torula sanneii. Reports of Depattment Micto-
biology, University of Helsinki. 4. 73 p. Dis-
seration work.

— Miti sydmme v. 2000 — vai onko mitdin sy6ti-
véd? Xerouutiset 2: 6—9.

Puutarhatieteen laitos
Institute of Horticulture

HArpH, ]. E. Lihiajan tavoitteita alan korkeakoulu-
toiminnassa. Puutarha 75: 602—G603.

— & HArpH, K. Effects of radiation, daylenth, and
temperature on plant growth and quality. Hott.
Res. 12:25—42,

— & HARrpH, K. Kasvihuonevihannesten laatututki-
muksia. Ann. Agric. Fenn. 11: 342—346.

HARrDH, K. Maanparannusaineena kiytetyn kuorihu-
muksen vaikutus erdiden vihanneskasvien kas-
vuun ja sadon laatuun. Puutarha 75: 14—16.

KAUKOVIRTA, E. Taimikasvatuksesta ohjelmoituun
erikoisviljelyyn. Puutarha 75:12—13.

— Juurrutushormoni el aina auta pistokkaiden juut-
rutuksessa. Puutatha 75: 248—249.

— Leijonankidan viljely. Puutarha-Uutiset 24: 516—
517.

— Muovit ja kasvituotanto. Kongtessivaikutelmia
Budapestista. Puutatha-Uutiset 24: 716--717.

— Cycocel parantaa leijonankidan laatua. Puutatha-
Uutiset 24: 774.

— Bougainvillea ohjelmoituun viljelyyn. Puutatha-
Uutiset 24: 774.

— Leikkokukkien varastointi. Puutarhakalenteri 31:

263—269.

— Kan tulpanernas stjilktillvixt regleras? Tridgards-
nytt 26: 223 —226.

— Kataja ja maisemanhoidolliset ekosysteemit. Den-
drologian Seuran Tied. 3, 3:4-—8.

— & SUHONEN, I. Eri tavoin tytmitetyn lisivalon
vaikutus kurkun kasvuun ja kehitykseen. Puutarha-
Uutiset 24:1016—1017, 1020.

MaARiILA, K. Puutarhaviljelyd joulupukin maassa. Puu-
tarha 75: 640 —641.

SUHONEN, I. Taimettumisalustassa olevien ravinteiden
vaikutuksesta kutkun ja tomaatin sirkkataimen
kehittymiseen. Maatal.tiet. Aikak. 44: 171 —181.

— Vihredn parsan viljely- ja lajikekoe v. 1960—71.
Maatal.tiet. Aikak. 44:193—198.

— Havaintoja pensastomaattilajikkeista — 1971, Puu-
tarha 75: 122—123.

— Koetuloksia vihredin parsan viljelysti. Puutarha-
Uutiset 24: 704.

— Bladgodsling i vaxthus. Tridgirdsnytt 26: 325—
326.

Radiokemian laitos
Department of Radiochemistry

JAAKKoOLA, T., TAKAHASHI, H., SOININEN, R., Rissa-
NEN, K. & MIETTINEN, ]. K. Cadmium Content
of Sea Water, Bottom Sediment and Fish, and its
Elimination Rate in Fish. Radiotracer studies of
chemical residues in food and acriculture. IAEA-
PL-469/7, 1972: 69—-75.

KECKES, S. & MIETTINEN, J. K. Metcury as Marine
Pollutant. Marine Pollution and Sea Life. p. 276—
289. Fishing News (Books) Ltd. London.

MIETTINEN, J. K. Kvicksilver och kadmium som
miljogifter. Forum 6 Ekonomi och Teknik 1972,
4.

— Some Remarks on Metcury as an Aquatic Pollutant
and its Implications. Radiottacer studies of chem-
ical residues in food and agriculture. IAEA-PL-
469/6, 1972: 61—068.
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— Tiedepolitiikan tehtivit. Luonnontutkija 1.

—, HAYRAUD, M. & KECKES, S. Mercury as Hydro-
spheric Polutant. II. Biological Half-time of Methyl
Mercury in four Meditetranean Species: a Fish, a
Crab and two Molluscs. Marine Pollution and
Sea Life. p. 295—298. Fishing News (Books)
Ltd. London.

MIETTINEN, V., BLANKENSTEIN, E., RISSANEN, K.,
TILLANDER, M., MIETTINEN, J. K. & VALTONEN,
M. Preliminary Study on the Distribution and
Effects of two Chemical Forms of Methylmercury
in Pike and Rainbow Trout. Marine Pollution
and Sea Life. p. 298—303. Fishing News (Books)
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RaHoLa, T., AAraN, R.-K. & MIETTINEN, J. K.
Half-Time Studies of Mercury and Cadmium by
Otgan and Body Burdes. IAEA-SM-150/13, 1972:

Whole-Body Counting. Assesment of Radio-
553-—562.

RissaNeN, K., ErRkama, J. & MIETTINEN, ]. K.
Experiments and Microbiolocical Methylation of
Metcury (2+) Ion by Mud and Sludge under
Aerobic and Anaerobic Conditions. MarinePol-
lution and Sea Life. p. 289—292. Fishing News
(Books) Ltd. London.

— & MIETTINEN, J. K. Use of Mercury Compounds
in Agriculture and its Implications. Mercuty
Contamination in Man and his Envitonment.
Techn. Rep. Ser. 137, TAEA, 1972: 5-—34.

TILLANDER, M. & MIETTINEN, ]J. K. Excretion Rate
on Methyl Mercuty in the Seal (Pusa Hispida).
FAO Techn. Conf. on Marine Pollution and its
Effect on Living Resoutces and Fishing Rome Dec.
1970. Marine Pollution and Sea Life. p. 303—305.
Fishing News (Books) Ltd. London.

MUUT TUTKIMUSLAITOKSET

Other institutions

Biokemiallinen tutkimuslaitos, Helsinki

* Biochemrical Institute, Helsinki

AALTO, A. & KREULA, M. Erdiden metsésienten
aminohappo- ja rasvakoostumuksesta. Katjan-
tuote 55: 264—265.

HILTUNEN, A. Vihrein linjan toteuttaminen vaatii
tarkkaa suunnittelua. Karjatalous 48: 18—19,

— Helpotusta AIV-rehun kisittelyyn. Katjatalous
48: 169.

— AlV-rehusiiliolle asetettavat vaatimukset. Katja-
talous 48: 186—187.

— Minkilainen sdilé AIV-rehuvatastoksi. Teho 5:
176—-177.

— Tehotalikko AIV-rehun kisittelyyn. Katjatalous
48: 362—363.

JUNKKARINEN, L. Polyesterihartsien ja lujitemuovien
valmistuksesta, ominaisuuksista ja kiyttémahdolli-
suuksista pinnoitus- ja rakennusaineena. Katjan-
tuote 55: 130 —134.

Kavrsta, H. & KREULA, M. Heraproteiinin limpé-
denaturoitumisesta. Karjantuote 55: 332—337.
KIuru, V. Siilétehun laatu ydinasia emmentaljuus-

tomme kannalta. Maas. Tulev. 8.4. 1972,

—, TYBECK, E., RAURAMAA, A., HILTUNEN, A. &
KREULA, M. Eri siilorehujen bakteriologisesta
laadusta juustolamaidon tuottamista silmillidpi-
tden. Karjantuote 55: 48—50.

KREULA, M. Miksi edelleenkin AIV-rehua. Karja-
talous 48:174—179.
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—, KIVINIEMI, L. & HEIKONEN, M. Heraproteiinien
ultrasuodatus. Kem. Teoll. 29: 805—809.

—, RAURAMAA, A. & VIRTANEN, A. I. On the Meta-
bolism of Ethanol by a Cow on Protein-Free,
Purified Feed. Suom. Kemistilehti B 45: 357 —362.

KULONEN, P., HEIKONEN, M. & KREULA, M. Maito-
proteiinin kiyttémahdollisuuksista elintarviketeol-
lisuudessa. Karjantuote 55: 120—123.

Morsio, T., TIMONEN, E. & KREULA, M. A Rapid
Method for the Determination of the Dry Matter
and Fat Content of Cheese and Processed Cheese.
Milchwissenschaft 27: 73 —75.

MAKINEN, S. Aspects of the Nitrogen Metabolism
and Nutrional Status of Urea-Fed Dairy Cattle.
Ann. Acad. Sci. Fenn. A II Chemica, 165: 1—67.

NORDLUND, J. Maidon rasvapallosmembraani — miti
se on? Karjantuote 55: 256—259.

—, KREULA, M. & PUHAKKA, M. Katalaasiaktiivisuus
maidon laadun arviointipetustana. Karjantuote 55:
343.

RAURAMAA, A. & KREULA, M. Gas Chromatographic
Analysis of the Free Amino Acids of the Blood
Plasma of the Cow. Suom. Kemistilehti B 45:
61—064.

SAARIVIRTA, M. Prof. Nanna Scartzin tutkimukset
perustuvat virheellisille menetelmille. Karjantuote
55:347.

TIMONEN, E. Kansainvilisen Meijeriliiton 56. vuosi-
kokous Tokiossa. Karjantuote 55: 344 —347.



VIRTANEN, A. I, ETTALA, T. & MAKINEN, S. Milk
Production of Cows on Purified Protein-Free
Feed with Urea and Ammonium Salts as the Only
Nitrogen Source and on Non-Putrified Feed with
Rising Amounts of True Protein. Festskrift til
Prof. Dr. Agt. Dr. h.c. Knut Breitem til hans
70 ars dag. p. 249—275. Notge.

—, ETTALA, T. & MAKINEN, S. Milk Production of
Cows on Purified Protein-Free Feed with Utea
and Ammonium Salts as the Only Nitrogen Source
and on Non-Purified Feed with Rising Amounts
of True Protein. 2nd World Congress of Animal
Feeding. Plenary Sessions. General Reports. p.
447 —474. Madrid.

Hankkijan kasvinjalostuslaitos: Anttilan koetila,
Hyryld, Nikkilin koetila, Kangasala

Plant  Breeding Institute of Hankkija: Experimenial
Farm  Anttila, Hyryls, Experimental Farm Nikkili,
Kangasala

Kivi, E. Kevidin aikaiset viljalajikkeet. Hankkijan
Saroilta 4: 4.

— Koekentin laidalta. Pellervo 73: 70, 151, 216, 290,
614, 664, 728, 934.

— Lajiketilanteen muuttuva kuva. Hankkijan Saroilta
1:2.

— Ratkaiseeko Ville kotimaisen herneen tuotannon.
Hankkijan Saroilta 3: 6.

— Sadonkorjuun jitjestys. Kiytinntn Maamies 8:
16—18.

— Suomalainen ohra satoisa Eestin pelloilla. Saroilta
11: 14-15.

— Tidydentynyt ruokahernevalikoimamme.
siemen 1: 17—19.

MADSEN, A., BENGTSSON, A., K1vi, E. & MIKKELSEN,
K. Hesttidspunktets indflydelse pi byggens
fodervaerdi. Tiivistelmi: Korjuuajan vaikutus
ohran rehuatvoon. 395. Ber. fra Forsegslabora-
toriet. p. 1—128.

NIssINEN, O. Taudinkestivien lajikkeiden merkitys
nykyisessid kasvintuotannossa. Hankkijan Saroilta
6—7:11.

— Varmuutta nurmen talvehtimiseen. Saroilta 11: 20.

~— & SALONEN, A. Sclerotinia borealis-sienen merkitys
nurmiheinien talvehtimisen heikentsjini Helsingin
yliopiston koetilalla Inarin Muddusniemessi 1950
—65. I Sidolosuhteiden vaikutus S. borealisen esiin-
tymiseen sekd heinilajin ja -lajikkeen vaikutus
nutmen talvehtimiseen. (English summary)., Maa-
tal.tiet. Aikak. 44:98-—114,

— & SALONEN, A. Sclerotinia borealis-sienen merkitys

Kylvo-

nurmiheinien talvehtimisen heikentijini Helsin-
gin yliopiston koetilalla Inarin Muddusniemessi
vuosina 1950—65. 11 Viljelytekniikan vaikutus
nurmen talvehtimiseen. (English summary). Maa-
tal.tiet. Aikak. 44:115—125.

RaININKO, K. Anlage, Diingung und Pflege von
Rasen in Finnland. Rasen 3: 68—69.

— Miksi apila ei endd menesty. Karjatalous 48: 160 —
161.

— Nurmikasvien jalostus elpyy. Hankkijan Saroilta
6—7:10.

— Turve nurmikon kasvualustana.
330—332.

— Turve nurmikon kasvualustana. Tutveteollisuus
4:17—20.

— Vield on sopiva aika perustaa nurmikoita. Puutarha
75:527.

— Voidaanko valko- ja alsikeapilan viljelyd edists.
Mehiliistalous 4.

— Voidaanko vield vaikuttaa siilétehun laatuun.
Pelletvo 73:736—737.

RANTANEN, T. & VARIS, E. Perunan lajikekoetulok-
sia 1971. Koetoim. ja Kiyt. 29:29, 31.

REKUNEN, M. Misti satomdériat muodostuvat. Hank-
kijan Saroilta 1: 4.

— Myohiiset kaurat puntarissa. Hankkijan Saroilta
4: 4.

VaRris, E. The effects of increasing NPK rates on the
yield and quality of the Pito-potato. I. Tuber
yield, starch content and starch yield. Acta Agr.
Fenn. 128, 1: 1—-20.

— The effects of increasing NPK rates on the yield
and quality of the Pito-potato. II. Extetnal and
internal quality. Acta Agr. Fenn. 128, 2:1-—23.

— The effect of magnesium and potassium on the
chemical composition and yield of the potato.
Acta Agr. Fenn. 128, 3:1—13.

— Factors affecting the yield and quality of protein
in the potato. Acta Agr. Fenn. 128, 4: 1—12.

— Kevitvehnin viljelytekniikka. Pellervo 73: 418—
419.

— Leipdviljan jalostuksen petustana laatu. Hankkijan
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— Anemian ehkiisykoe Laakspohjassa talvella 1971.
Anejauheen ja Anerulan vertailu, Sika 5: 6—9.

— Elidinladkinnillisii ongelmia sikojen suurtuotan-
nossa. Veterinaaria Probleema, 1972: 69 == 73.
Tartu,

— Effect of weaning on the pH changes of the piglet
stomach and duodenum. I.P.V.S. Kongr. Proc.
2: 150.

STENBERG, H. Klostridien bakteriologinen tutkimus.
Suom. Eldinlidk.l. 78: 632—639.

Valtion maatalouskoneiden tutkimuslaitos,
Helsinki
Farm Machinery Research Institute, Helsinki

797 Tietoja markkinoillamme olevista moottorisa-
hoista.
Fiskars-aura 4 X 16 in malli KH Agromat.
Vicon B 75-lannoitteenlevitin.
Overum-aura, 316 in, malli S 300 H.
Ilmapumppu.
Husqvarna Siesta Exklusiv-astianpesukone.
Husqvatna Siesta Minimax-astianpesukone.
Multivik-etukuotrmain.
Kasvihuoneen limmityksen ja tuuletuksen sdto-
laitteiden ja tuuletuslaitteiden ryhmikoetus.
Fotd-County 754-kuormatraktorin pikakoetus.
Pomo-harava-p6yhin, malli Pirv 13.
Yl16-harava-péyhin.
Varsta-kelasilppuri, malli 1320.
Philips-astianpesukone, malli 2000 S.
Remet-juontovintturi.
Teho-Juko-perunankorjuukone,
nattava siilickone.
Agrostroj-niittokone, malli ZTN-183.
Teli-Lokkeri-kuormatraktorin ja Wirtsilda 4000-
kourakuormainen kenttitarkastus.

798
799
800
801
802
803
804
805

806
807
808
809
810
811
812 1-rivinen hi-
813
814
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815
816
817
818
819

Husqvarna-moottotisaha, malli 160 S.
Joutsa-kourakuormain.

Kylvé-lannoituskone Wartsild  240.
Kylvé-lannoituskone Simulta-250.
Kasvihuoneen limpétilan siddin KF malli AVS-
26/AC.

Kasvihuoneen tuuletusluukkujen avaushammas-
tankojen ryhmikoetus.
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Valtion maitotalouskoelaitos, Jokioinen
State Institute for Dairy Research, Jokioinen

AAPOLA, M., KYLA—SIUROLA, A.-L. & ANTILA, V.
Uber die enzymatischen Wirkungen der ver-
schiedenen mikrobiologischen Laben in der Kise-
reifung. Meijeritiet. Aikak. 31: 3—14.

AnoN. Kertomus Valtion maitotalouskoelaitoksen
toiminnasta 1971. Valt. Maitotal.koel. Julk. 23.
33 p.

ANTILA, V. Maidon valkuaispitoisuuden méirittimi-
sestd. Valt. Maitotal.koel. Tied. 99. 1 p.

— Om begreppet pastdrisering och sterilisering av
mj6lk. Valt. Maitotal.koel. Tied. 101 4 p.

— Teollisuusmaidon laatuvaatimuksista. Valt. Maito-
tal.koel. Tied. 102. 2 p.

— Valtion maitotalouskoelaitos ja maitotalouskoe-
laitoksen meijeti. Valt. Maitotal.koel. Tied. 103.
5p.

— Erditd nikdkohtia maidon laatuun vaikuttavista
tekijoistd. Valt. Maitotal.koel. Tied. 104. 2 p.

— & AAPOLA, M. »Special-50»-juustonjuokseteliuok-
sen koetus. Valt. Maitotal. koel. Konekoet. 72, 2 p.

— & ANTILA, P. Pro-Milk Automatic F 3220 maidon
valkuaispitoisuuden midrityslaitteen koetus. Valt.
Maitotal.koel. Konekoet. 73. 36 p.

— & KANKARE, V. Levitteisti. Valt. Maitotal.koel.
Tied. 100. 1 p.

— & KYLA-S1uroLa, A.-L. Milko-Tester Automatic
F 3120 maidon rasvapitoisuuden méirityslaitteen
koetus. Valt. Maitotal.koel. Konekoet. 74. 26 p.

— & KvyLA-S1UROLA, A.-L. Neophos DA ja Neophos
combi T pesu- ja desinfektioaineen sekd Neophos
S happaman pesuaineen koetus. Valt. Maitotal.-
koel. Tied. 71. 4 p.

— & KvyLA-S1uroLA, A.-L. Pj-asepto pesu- ja desin-
fektioaineen koetus. Valt. Maitotal.koel. Tied. 75.
3p.

KYLA-SIUROLA, A.-L. & ANTILA, V. Der Einfluss von
milchtechnologischen Prozessen auf den C-Vita-
mingehalt der Milch. Suom. Kemistilehti B 45:
65—67.

— & ANTILA, V. Sytokromioksidaasikokeen kiyttd
maidon mikrobiologisen laadun mairittelyssi.
Karjantuote 12: 338—342.



Valtion siementarkastuslaitos, Helsinki
State Seed Testing Station, Helsinki

AHLBERG, E. Timotein kuoriutuneiden siemenien
miadrin riippuvuus laskentatavasta. Summaty:
The dependence of the amount of hulled timothy
seed upon the method of counting. Maatilahall.
Tied. 373: 29—32.

JokeLA, M. Rajoitettavat rikkasiemenlajit kylvosie-
menessd. Koetoim. ja Kiyt. 29: 25, 28.

METsAPELTO, E. Nurmikasvien siemenseokset. Sum-
mary: Seed mixtures of herbage plants. Maatila-
hall. Tied. 371: 32—34.

~ Nutrmi- ja nurmikkosiemenseokset. Kylvésiemen
2:9-12.

HavkiLauTi, A. M. Porkkanan siementavaran tet-
veydesti. Summary: Health of carrot seed used in
Finland. Maatilahall. Tied. 371: 29—31.

— Viljojen nokitaudeista. Kylvgsiemen 3: 12—15.

ILoLa, H. Jyvien fenolikisittely kauralajikkeiden aito-
ustutkimuksessa. Summary: The phenol treatment
of grains in genuineness determinations of oat
vatieties. Maatilahall. Tied. 373: 33-—36.

— Risto-kauran tuntomerkeisti. Koetoim. ja Kiyt.
29: 32

ULVINEN, O. Pomo- ja Etu-ohrien tunnistaminen.
Maatal.tiet. Aikak. 44: 41—48.

— Tihti-kevitvehnidn ja Ville- sekd Kiri- herneiden
lajikekuva. Kylvosiemen 1:19—21.

YLLO, L. Valtion siementarkastuslaitos. Summary:
State Seed Testing Station. Maatal.hall. Aikak. 2:
6—11.

— Valtion siementarkastuslaitoksen toiminta 1. 7. 69
30. 6. 70. Summary: State Seed Testing Station.
Activities 1.7.69—30. 6. 70. Maatilahall. Tied.
371:7-28.

— Valtion siementarkastuslaitoksen toiminta. 1. 7. 70
—30. 6. 71. Summary: State Seed Testing Station.
Activities 1.7.70.—30. 6. 71. Maatilahall. Tied.
373:3-28.

— Nurmisiementen tuonti. Koetoim. ja Kiyt. 29:
33, 35.

YLANEN, H. Tyondytteen ottotavan vaikutus juurik-
kaiden itdvyyteen ja 1000 siemenen painoon. Sum-
mary: The effect of sampling method upon the
germinability and 1000 seed weight of beet seed.
Maatilahall. Tied. 371: 35—36.
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