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ANNALES AGRICULTURAE FENNIAE, VOL. 21: 1—7 (1982)

Seria HORTICULTURA N. 48 — Sarja PiJUTARHAVIL]EL’Y n:o 48

NEW FINNISH APPLE VARIETIES: PIRJA, MAIKKI, MAKE AND JASPI

Jaaxxo SAk6

Six6, J. 1982, New Finnish apple varieties::Pitja, Maikki, Make and Jaspi.
Ann. Agric. Fenn. 21: 1—7. (Agric. Res. Centre, Inst. Hortic., SF-21500 Piik-
ki¢ 4, Finland.)

In the apple breeding program 30 crossing combi?mtions were used with 17 varieties.
A material of over 10 000 seedling trees was prepared. The varieties Antonovka,
Huvitus and Kaneli proved to be good parents when aiming at winter hardiness.
The crossings of Melba X Huvitus and Lobo X Huvitus produced a progeny
from which most of the selections combining quality and winter hardiness could
be made. In 1981 four selections were named and introduced as varieties: Pirja
(Huvitus X Melba), Maikki (Melba x Huvitus), Make (Atlas X Yellow Autumn
Kalvill) and Jaspi (Lobo X Huvitus). The first two are summer apples and the
other autumn apples. These varieties have proved to be winter hardy in south-

western Finland. They are productive having a reasonable quality.

Index wotds: apple, breeding, varieties Pirja, Maikki, Make, Jaspi.

INTRODUCTION

The breeding of apples started at the Institute
of Horticulture of the Agricultural Research
Centre at Piikkid in 1958. The impulse for this
project were the severe injuries caused by hard
winters in the Finnish apple orchatds, especially
the damage and loss of trees resulting from the
exeptionally cold winter of 1955—56 (Sixd
1957). It proved difficult to find apple varieties
elsewhere, which would do for cultivation under

Finnish climatic conditions. The aim was to
breed wvatieties, which are winter hardy at least
in southwestern Finland and which are pro-
ductive and fulfil quality requirements. Since
a hard climate requires a short rotation of apple
crops precocity was also the object. In this
paper are given the data on and results of the
crossings and a description of the first selected
four varieties.

MATERIAL, METHOD.AND RESULTS

As the result of breeding in 1958—66 a material
of 10 756 seedling trees was prepared by using
30 crossing combinations and 17 wvarieties
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(Table 1). Considering winter hardiness and
productivity the varieties Antonovka, Atlas,
Huvitus, Kaneli and some of the local cultivars
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Table 1. Breeding material of apples and selections_made by 1980 at the Institute of Horticulture, Piikkid.

, NO'_Of Dead trees Stunted No. of
Crossing S;T:::e’gs % "(;Z:s selections

Antonovka X Lobo ......... S 296 5 4 2
Lobo X Antonovka «.....eeeeeiiiiiinienennaninn. 688 4 3 0
Atlas X Gyllenkrok ........coiiiiiiiiiii ., 184 7 5 4
Atlas X Yellow Autumn Kalvill .................... 500 4 4 5
Atlas X Lavia ...t 134 6 13 0
Atlas XLinda . oovrvi i e e e 199 38 13 2
Bjorn Lindberg X Melba .........coovviiiiiiiila. 393 2 2 8
Huvitus X Melba ....coviniiniiiiiiiiiiininnnnn.. 273 3 4 15
Melba X Huvitus .......covviiiiieneninnnnennnnnns 820 9 5 25
Keltakaneli X Mclntosh ............... ... ... ... 72 1 24 0
Keltakaneli X Melba .............c..ciiiiiiiaa., 370 1 15 0
Melba X Keltakaneli ............. .. c0iiiiiinenan. 364 3 17 0
Kersti X Linda ... it iiiiiiiai ., 345 16 6 0
Kersti X Lobo . ovvviiiniiiii it iii et 600 1 5 0
Kersti X Melba ...ttt .. 189 1 4 1
Linda X Langsjé .....ooiiiininiiiiiiiiinnnenen, 144 2 8 0
Lobo X Huvitus ......cciitriiinrinneinnenvennnnn. 768 2 2 33
Lobo X Lavia ....viiiiiiiniii i iiieiennnnnn 59 3 3 0
Lobo X Langsjd ...oviieiiiiiiiiiiiiii i 506 1 16 0
Lobo X Punakaneli .............c.iii ... 1300 7 14 2
Punakaneli X Lobo ..ottt 681 2 17 2
Lobo X Ylikauttu ...........cciviiiiiiiennnnnn... 72 1 1 1
Ylidkauttu X Lobo ........iiiiii i i 14 3 1 0
Langsid X Melba «..ovniiiieiine i 165 5 27 2
Melba X Punakaneli ............cccevviiiiiiinnann.. 705 6 10 6
Punakaneli X Melba .................ciiviiivinn.. 701 13 15 6
Melba X Ylikauttu ..........ooiiiiiiii .. No seeds

Punakaneli X Huvitus ........................ ... 43 7 5 0
Punakaneli X McIntosh ......... ... . ....coiiitt, 66 20 20 3
Williams X Linda ...............covviiinn... S 105 15 7 1

30 crossing combinations, 17 varieties
Crossing material
Trees killed by winter injuries
Stunted trees ... ...t i i e

known to be hardy were chosen as parents.
Aiming at quality as well as productivity,
varieties like Melba, Lobo, Gyllenkrok Astrakan,
Yellow Autumn Kalvill, etc. were used. Of these
the two first represent soft-flesh apples and
the two others the crisp type.

The winter hardiness of the breeding material
was hardly proved by the winter of 1965—66.
This extremely cold winter badly injured and
killed about 20—30 % of the apple trees in the
Finnish commercial orchards (SAk6 and PEssaLa
1967). The tree material obtained from the
crossings stood the winter very well. During
the period 1960—80 only 7 9, of the material
was lost through winter injuries.
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10 756 trees
7%
10 %

By 1980 118 selections were made. Some of
the crossing combinations produced a lot of
selectable material whereas others, in spite of a
large progeny, led to very few or no selections
(Table 1). Most of the selections could be made
from the crossings of Huvitus X Melba, Melba
X Huvitus and Lobo X Huvitus. Varieties like
Antonovka and Kaneli, which arte commonly
grown and also very winter hardy, proved not
to be succesful parents as regards the quality
of the progeny. In spite of the relatively nu-
merous material obtained from the crossings in
which Antonovka and Kaneli were used, only
very few selections could be made. The crossings
between Melba and Huvitus produced many



Table 2. Yield results of apple varieties Pirja, Maikki, Make and Jaspi.

: Yield k Picki
Variety (Crossing) Pl;i‘:;:ng - gltzee lmnl::x & Size of apple
1976 —=71 —78 —79 —80 —81 | week/month
Pirja (Huvitus X Melba) ........ 1973 0,2 1,5 2,2“ 14,5 7,7 | 30,4 3/8 medium-small
Maikki (Melba x Huvitus) ...... 1974 — — 1,9 80 | 19,2 | 36,5 4/8 medium-large
Make (Atlas X Yellow Autumn| 1975 — — — 4,3 9,8 7,6 2/9 large-medium
Kalvill) ....ooviiiiiiinii,
Jaspi (Lobo x Huvitus) ......... 1973 0,8 0,6 1,0 9,7 | 30,1 | 33,6 3/9 large-medium

summer and autumn apples and those of Lobo
x Huvitus several late autumn apples. Promis-
ing autumn apples wete also obtained from the
crossings of Atlas X Yellow Autumn Kalvill.

The winter hardiness, productivity and quality
of the selected material have been tested at two
different climatic locations: at Piikkié and about

150 km nottheast from it at Pilkine. On the
basis of these tests four selections have been
introduced as new varieties and named Pirja,
Maikki, Make and Jaspi. The data on yield,
time of ripening and the size of the apples are
given in Table 2.

DESCRIPTION OF THE INTRODUCED VARIETIES

Pirja (Y 6122)

An early summer apple originating from the
crossing of Huvitus X Melba in 1961. The
apples ripen in the middle of August and keep
for about two weeks. The size of the apple is
medium or small. It is, however, larger than
its parent variety Huvitus. The shape of the
fruit is roundish or somewhat flattened. The
eye is closed and set in a low basin. The stem
is 1,5—2,5 cm long, the cavity low and narrow
and often russet. The skin is smooth and firm.
The ground colour is a greenish yellow with
flushed stripes and spots over 759, or all
over the surface. The flesh is crisp, yellowish
white and sometimes a little red-striped. The
flavour is pleasant with a slight aroma. The
variety is precocious and productive. The first
apples can already be obtained the second yeéar
after planting. The apples stand handling and
transport well. The tree grows moderately or
weakly. The tree size temains rather small even
when grafted on to a vigorous rootstock. The
growth is spread sideways. Because of the small

demand for space this variety is especially right B

for dmateur gardens, but being an early apple
it is also suitable for commercial production as
an opener of the market.

Maikki (Y 6013)

A summer apple obtained from the crossing of
Melba x Huvitus in 1960. The apples ripen at
the end of August and keep for 2—3 weeks.
The fruit size is medium or large. The shape is
roundish or a flattened round and somewhat
ridgy. The eye is closed and the eye basin is
low and puckered. The stem is 1—2 cm long,
the cavity is low and narrow. The skin is thin
and waxcoated. The ground colour is a yellowish
green, but the surface is often evenly flushed
all over the apple. The flesh is white, fine and
firm. The apples are juice and mildly acid with
a pleasant and delicious flavour. They stand
handling and transport well. The crop is early
and good. The growth is spread and the growth
vigour moderate, the branches are steady with
open crotches. The winter hardiness has’proved
to be good. Maikki is suitable for commercial
production.



Make (Y 6135)

An early autumn apple. The variety is raised
from the crossing of Atlas X Yellow Autumn
Kalvill. The time for picking is in the second
week of September. The apples keep for about
one month. The size is large or medium. The
shape is roundish, somewhat flattened and
irregular resembling to some extent the parent
variety Atlas. The eye is half open, the basin is
sunken and large. The stem is rather short, 1—
2 cm, and the cavity is deep or medium deep and
russet. The skin is dim and a little tough. The
colouring is very attractive. The ground colour
is a yellowish green. The covering colour is
red-striped and spotted. It often covers the
whole surface. The flesh is juicy, somewhat
coarse and yellowish. The flavour is pleasant,
rather sweet and aromatic. The apples stand
handling and transport well. This variety is
quite precocious and productive. The tree has
an upright growth making a sturdy crown with
open crotches. The winter hardiness has been
found to be good. It is well suited for commercial
production.

Jaspi (Y 6011)

A late autumn apple obtained from the crossing
of Lobo X Huyitus in 1960. The time for
picking is in the third week of September. The
apples keep until the middle of Novembet. The
size is large or medium. The shape is a flattened
round, a little ridgy and somewhat irregular.
The eye is open in a low and puckered basin.
The stem is sturdy and short, 1—2 cm. ‘The
cavity is russet and rather deep. The skin is
wax-coated and rather bright. The ground
colour is a yellowish green, but the flushed
covering colour reaches over a great part or
all over the surface. The colouring is somewhat
brighter than that of its parent variety Lobo.
The flesh is white, firm and fine. The flavour is
pleasant, mildy acid and aromatic. The quality
estimate is quite high. The crop is early and rich.
The apples stand handling and transport well.
The tree makes a broad crown with open
crotches. The growth vigour is medium. The
winter hardiness is good. The variety is suitable
for commercial production.
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SELOSTUS

Uudet suomalaiset omenalajikkeet: PIRJA, MAIKKI, MAKE ja JASPI

Jaakxo SAkO

Maatalouden tutkimuskeskus

Omenapuiden jalostus aloitettiin puutarhantutkimuslai-
toksessa Piikkidssd v. 1958, kun oli kiynyt selville, ettei
muista maista voitu saada oloihimme sopivia viljely-
kelpoisia lajikkeita. Vuosina 1958—66 tehtiin 30 ristey-
tysyhdistelmaa 17 lajikkeella. Talvenkestdvyyttd silmalld
pitien valittiin vanhemmaislajikkeiksi Antonovka, Atlas,
Huvitus, Kaneli seki muutamia kestiviksi tunnettuja
paikallislajikkeita. Hyviin laatuominaisuuksiin pyrittiin
kayttimalld risteytyksiin lajikkeita Melba, Lobo, Kel-
tainen syyskalvilli, Gyllenkrokin astrakaani ym. Ris-
teytysten tuloksena kasvatettiin 10 756 puun aineisto.
Sen talvenkestivyys testattiin mm. poikkeuksellisen
kylmini talvena 1965—66. Vain 7 % aineistosta kuoli
talvivaurioihin vuoteen 1980 menessi. Useimmat valinnat
on tehty risteytyksisti Huvitus X Melba, Melba X
Huvitus ja Lobo x Huvitus. Valittujen jalosteiden vil-
jelyominaisuuksia on selvitetty Piikkidssd ja Pilkdneelld.

Vuonna 1981 esitettiin nelji jalostetta uusiksi lajik-
keiksi. Ne ovat osoittautuneet talvenkestiviksi, satoisiksi
ja laatuvaatimukset tdyttiviksi. Lajikkeet ovat seuraavat:

Pirja. Lajike polveutuu risteytyksestd Huvitus X
Melba. Se on aikainen kesiomena, joka kypsyy elokuun
kolmannella viikolla ja siilyy n. kaksi viikkoa.

Maikkr. Kesiomena, joka on perdisin risteytyksestid
Melba X Huvitus. Se on poimintakypsi elokuun lopulla
ja sdilyy 2—3 viikkoa.

MAaKkE. Aikainen syysomena, joka on saatu risteytyk-
sesti Atlas X Keltainen syyskalvilli. Sen poiminta-aika
on syyskuun toisella viikolla. Omena siilyy n. kuukauden.

Jaser. Mydhiinen syysomena, joka on perdisin ris-
teytyksesti Lobo X Huvitus. Lajike on poimintakypsi
syyskuun kolmannella viikolla ja sdilyy marraskuun
puoliviliin.
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EFFECT OF SUMMER PRUNING ON THE GROWTH AND YIELD

OF APPLE TREES

Jaaxxo SAk6 and Eeva LAURINEN

Sikd, J. & Laurmen, E. 1982. Effect of summer pruning on the growth
and yield of apple trees. Ann. Agric. Fenn. 21: 8—12. (Agric. Res. Centre,
Inst. Hortic., SF-21500 Piikki6 4, Finland.)

_Summer pruning was carried out on apple trees, completely removing the annual
shoot growth of trees of the Mantet variety at the beginning of either July ot
August. This pruning hampered the growth of the tree and led to a smaller yield
the following year in comparison with unpruned trees. The yield obtained from
the trees pruned in July was 44—52 % of that from the unpruned trees, and that
from the trees pruned in August only 25—39 %. When the pruning was discon-
tinued, the yield differences between the trees pruned in July and the unpruned
trees began to become equalized. The reduced yield from the trees pruned in
August, however, continued for three years. Summer pruning had no effect on
the size of the fruit. Trees grafted on A2 rootstocks were more susceptible to
summer pruning effects than those grafted on YP rootstocks, which provided a
noticeably heavier yield than the A2 grafts.

Index words: apple, summer pruning, timing of pruning, Mantet variety, A2
and YP rootstocks, fruit yield, size of fruit.

INTRODUCTION

By pruning apple trees during the growing
season the growth of the trees can be restrained.
Summer pruning has been used to retard growth
in raising palmette, spindelbush and cordon
apple trees. The degree of retardation depends
on the severity of the pruning. Drastic pruning,
in which the new growth is extensively removed,
holds back the development of the tree more
effectively than mild pruning. Summer pruning
holds back the growth of vigoroﬁsly growing
varieties more effectively than those with a
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moderate growth vigour. The timing of the
pruning is also of significance. Pruning is
usually not recommended before the annual
growth is complete.

Summer pruning was used in a series of trials
on spindelbush apple trees in Finland in 1943—
54. The Lorette method was applied in the
pruning whereby the lateral shoots were short-
ened to stubs about 1 cm in length with the
aim of obtaining spurs from these. The root-
stocks used were M2, M4, M7 and M9 (MEUR-



MAN 1953, SAk6 1958). It proved difficult to
establish the time best suited for Lorette prun-
ing. If the trees were pruned at the end of July
or in the first half of August the usual con-
sequence was that new shoots began to grow
from the stubs by the end of the summer.
Ordinarily new growth did not occur if the
pruning was carried out around the middle of
August. The shoots that started a new growth
after the Lorette pruning usually suffered frost
damage during the following winter,

The cutting or pinching of the shoots-has
been found to have an unfavourable effect on
next year’s yield. In addition to retarding the
growth summer pruning has been found to
substantially decrease the yield and the size
of the apples (UpsmarL and Barkovic 1963,
VERTHEIM and LEMMENs 1978). In some varieties

these disadvantages have not been so obvious
or striking as in 6thers, and even the size of
the apples has been stated to increase in pruned
trees (ENGEL 1974). On the other hand, there
are also results according to which pre-harvest
removal of the annual shoots for exposing the
fruit has stopped the development of the fruit .
and led to a smaller yield and apple size as well
as to a poorer colour compared to unpruned
trees (SAkS 1966). The effect of summer pruning
has also been found to retard the root growth
in relation to the pruning vigour (Haas and
Hemw 1973).

This paper deals with the results obtained by
surn,':mcr pruning, i.e. removal of the annual
shoot growth of apple trees under Finnish
condition, where the growing season is relatively
shott for apple trees.

. MATERIAL AND METHODS

The summer pruning experiment with apple
trees was carried out at the Institute of Hofti-
culture at Piikkio in 1974—81. The purpose of
the trial was to test the effect of removing the

annual shoot growth and the timing of this

treatment on the growth and yield of the trees.
The pruning was performed at two different
times, in early July and in early August. The
material consisted of trees of the Mantet variety
grafted on A2 and YP rootstocks. The trees

were seven years old at the beginning of the -
trial. All trees were winter pruned without
shortening the annual shoots. Due to severe
spring frost no yield was obtained in 1975..
Summer pruning was carried out five successive
years, 1974—78, and consisted of removal of
all annual shoots. The growth of the trees was
determined by measuring the stem girth at a
height of 30 cm.

. : RESULTS AND DISCUSSION

Both A2 and YP are vigorously growing root-

stocks. The shoot growth of the Mantet trees
grafted on the A2 Waé, however, much weaker
than that of those grown on the YP rootstocks
(Table 1). The amount of shoots removed from
the trees on the A2 was only 39—44.9, of the
weight of that removed from the YP grafts. The
_number of removed shoots and their mean
lenght were also strikingly less in the trees on
the A2. Similar differences can be observed in
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Table 1. Annual shoots reﬁloved during summer pruning:
weight, mean length, and number.

Annual Mean length| Mean num-
Varicty growth of annual |ber of shoots
Rootstock removed " shoots removed
Pruning (g/treefyr) (cm)- (N/yr)
1974—1978 1974—1975 | 1974—1975
Mantet A2 ........
July pruning ...... 402 13,2 391
. August pruning .... 840 22,5 283
Mantet YP ........
July pruning ...... 1043 16,4 557
August pruning ....| 1899 26,4 381



Table 2. Effect of summer pruning (removal of annual
shoot growth) on growth of Mantet apple trees on A2
and YP rootstocks.

Annual growth of stem girth during
Variety years prior to of and after summer
Rootstock pruning
Pruning 1973—1974 | 1975—1977 | 1978—1981
mm mm mm
Mantet/A2 ........
No summer pruning 24 21 19
July pruning ...... 24 16 18
August pruning .... 24 17 15
Mantet/YP ........
No summer pruning 24 29 25
July pruning ...... 23 24 23
August pruning .... 23 25 23

Note: Summer pruning was applied in 1974—78.
The stem girth was measured at a height of 30 cm.

the growth of the stem girth of trees grafted on
these rootstocks. However, the growth vigour
of the test trees before the summer pruning
started, when the trees were 5—7 years old, was
approximately the same on both rootstocks
(Table 2). Summer pruning led to a reduction
of around 20—25 9, in the growth of the girth
compared to the trees receiving merely normal
mild winter pruning. ENGEL (1974) also found

that the stem growth was less in summer pruned
trees than in unpruned ones. In a Canadian ex-
petiment the growth retarding effect of summer
pruning was greatest (50—70 %) in the vigor-
ously growing varieties (UpsHALL and BArRkOVIC

© 1963).

The summer pruning had a clearly negative
influence on the crops of the apple trees (Table
3). The summer pruning done in July resulted
in only 44—52 9, of the yield of that obtained
from the unpruned trees. The pruning treat-
ment in August produced a yield of only 25—
39 9, compared to that of the unpruned trees.
When the summer pruning treatment ceased in
1978 the pruned trees started, in the years that
followed, to attain the productivity of the
unpruned ones. The yield decreasing effect of
the August pruning continued for quite a long
time afterwards. UpsHALL and Barkovic (1963)
mention an instance of summer pruning, when
the annual shoots were shortened, causing a
yield decrease of 41 9,. The apple size also
remained smaller than in the unpruned trees.
According to ENGEL (1974) summer pruning
continued for several years has in some apple

Table 3. Effect of summer pruning on apple yield (pruning carried out in 1974—1978).

le’oite;yo‘:k Cumulative yield kg/ftree Mca:yjli':nnual I‘;oiagxfet;r gg ‘;::;:
Pruning 1977788 1979—81P 1977—81 1977—788 1980810
Mantet/A2 ...t
No summmer Pruming ......oveeeeeenees 24,2 83,9 21,6 14 37
July pruning «...oveiinieiiiiiiiiaaes 10,7 70,4 16,2 13 32
August pruning ... iiiaieen 6,1 48,8 10,9 29 28
Mantet/YP o .ovvi e
No summer pruning ..........oevesene 46,2 106,0 30,4 34 47
July pruning .oevvvviieevenineaeiaios 24,2 69,4 18,0 19 36
August pruning .......iiiieiiieaiees 18,2 57,7 15,2 38 37
Mean/pruning .......civeeiiiiearaiens
No summer Prunifg «.ooveeererresaess 35,2 95,0 26,0 24 42
July pruning ...oovviviiiiiiiiiiieenn 17,5 69,9 17,1 16 34
August pruning ... .oveeiiiiiiiiiien 12,2 53,3 13,1 34 33
Mean/rootstock ...v.viiiiiiiiiiiiiens
7 13,7 67,7 16,7 19 32
D' 29,5 71,7 24,1 30 40

Notes: a) During summer pruning
b) Following discontinuation of summer pruning
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varieties caused continuous yield reduction
without any quality improvement, but in other
varieties, however, no harmful effect was found.

The summer pruning did not significantly
affect the size of the apple (Table 3). However,
somewhat larger apples were harvested from
the trees pruned in August than from those
pruned in July or from the unpruned trees.
Apparently this was due to the fact that the
yield of the August pruned trees was smaller
and this enlarged the apple size. The size of the
apples varied different years. The years when
the summer pruning was applied the trees pro-
duced quite a small amount of apples 55 cm in
diameter, but after the summer pruning treat-
ment was ended in 1979—381, all the trees pro-
duced considerably larger apples.

Great differences appeared in the amount of
the yield between the trees grown on different
rootstocks. The trees grafted on YP rootstocks
gave a much better yield than those grown on
the A2, This might be due more to the root-

stocks effect than to the pruning. However, the
growth of the A2 trees was retarded more than
that of those grafted on the YP rootstock.
Tl@e results of these experiments as well as
earlier would
suggest that summer pruning of apple trees, i.e.
removing the annual shoot growth, is not
called for under Finnish conditions. Although
it will somewhat restrain the growth of the
trees, it also causes a severe yield reduction. The

these experiences mentioned

removing or shortening of annual shoots in
the growing season disturbs the growth rhythm
of the tree and more the more vigorous pruning
is used and the more later it is done. Summer
pruning can cause a new late growth of shoots
and ‘thus delay the beginning of the dormancy
of the tree. It is also obvious that the brevity
of the growing season — in southwestern
Finland only 179 days when the temperature is
above +5°C — may further intensify the
disadvantages. The trees have not enough time
to recover after the pruning.
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SELOSTUS

Omenapuiden kesileikkaus

Jaaxxo SAk® ja EEva LAURINEN

Maatalouden tutkimuskeskus

Puutarhantutkimuslaitoksella Piikkiéssd tutkittiin vuosina
1974—80 kesileikkausten vaikutusta omenapuiden kas-
vuun ja satoisuuteen. Kokeen tarkoituksena oli selvittid
voidaanko vuosiversojen leikkausta kesilld kiyttdd hy-
viksi omenapuun kasvun siitelyssi maamme olosuh-
teissa, missi kasvukausi on verrattain lyhyt omenan
tuotannolle. Leikkaukset suoritettiin kahtena ajankohtana,
heinikuun ja elokuun 10. piivin tienoilla. Koeaineistona
olivat A2- ja YP-perusrunkoihin varrennetut Mantet-
lajikkeen puut, jotka olivat kokeen alkaessa 7-vuotiaita,
tiyden satoiin saavuttaneita. Leikkaukset suoritettiin
viitend perikkidiseni vuotena. Niissi poistettiin kaikki
uudet, samana vuonna kasvaneet pid- ja sivuoksien
vuosiversot.

Kesileikkaus heikensi puiden kasvua ja aikaansai
sadon vihenemisti seuraavana vuonna. Kesilld leikat-
tujen puiden ympiryskasvu jii 20—25 % pienemmiksi
kuin niissi puissa, joille suotitettiin vain lievd talvi-
leikkaus. Satoa saatiin heinidkuussa leikatuista puista
44—52 9%, ja elokuussa leikatuista vain 25—39 %, kesilld
leikkaamatta jitettyjen puiden sadosta. Kesileikkausten
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pédtyttyd alkoivat satoerot tasaantua. Kuitenkin elokuun
leikkauksen haitallinen vaikutus puiden satoon ilmeni
vieli kolmantenakin vuotena leikkausten pddttymisesti.
Omenien kokoon kesileikkauksilla ei ollut selvid vai-
kutusta. A2-perusrunkoon varrennctut puut reagoivat
herkemmin kesileikkauksiin kuin YP-perusrungossa
kasvaneet puut. Viimeksi mainitut antoivat huomatta-
vasti suuremman sadon kuin A2-puut.

Saadut tuloksét, kuten myds aikaisemmin saadut
kokemukset viittaavat sifhen, etti omenapuiden kesi-
leikkaus, ts. vuosi'versojen leikkaaminen kasvun aikana
ei ole aiheellista Suomen olosuhteissa. Silli tosin voidaan
jonkin verran vihentdi kasvua, mutta se aiheuttaa huo-
mattavaa sadon alentumista. Vuosiversojen poistaminen
kasvukauden aikana hiiritsee omenapuun kehitystd sitd
enemmin mitd voimakkaampaa leikkausta kiytetdin
ja mitd mydhemmissi vaiheessa se tehdidn. Kesileikkaus
saattaa myds aiheuttaa uuden, mydhdisen versojen
kasvun, miki myd&hidstyttdd puun talvilepoon asettumista
ja voi siten heikentdd talvehtimista.
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PRELIMINARY STUDIES ON THE EFFECT OF HOST AGE AND APHID GENERATION
ON THE REPRODUCTION AND SURVIVAL OF THE BIRD CHERRY-OAT. APHID,
RHOPALOSIPHUM PADI (L.)
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LEATHER, S. R. 1982, Preliminary studies on the effect of host age and aphid
generation on the reproduction and survival of the bird cherry-oat aphid,
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Inst. Pest Inv., SF-01300, Vantaa 30, Finland.)

When kept on seéedling (G.S. 12) and flowering (G.S. 60—69) plants of oats,
the emigrants and first three apterous generations arising from the emigrants
of R. padi, showed differences in fecundity, development time, survival time and N
mean relative growth rates. Emigrants were unable to sutvive longer than four
days on flowering oat plants. On both seedling and flowering plants, the later
generations had higher mean relative growth rates than eatlier gencratioris. When
different generations were compared on the same growth stage, there were no
differences in reproductive rates. However, those generations on seedlings were
more fecund than those on flowering plants. . .

The apterous offspring of alate mothers were more fecund, developed faster
and had higher mean relative growth rates than the apterous offspring. of apterous
mothers. o

These tesults are discussed with regard to temporal variability in habitat quality
and related to the pest status of R. padi in Finland.

Index words: Rhopalosiphum padi, host age, generation specific strategies, emigrants,
apterous exules, habitat quality.

INTRODUCTION

Fecundity and development time of the bird
cherry-oat aphid, Rhopalosiphum padi (L.), are
affected by host age and feeding site on both
the primary host, Pranus padus L. (Dixon 1971,
LeATHER and DixonN 1981 a, LEATHER 1981) and
also on the secondary graminaceous hosts
(BELVETT, SUN and ROBINSON 1965, LEATHER
and Drxon 1981 b). '
Generation specific differences in reproductive
activity have been remarked on in this aphid

~

(Drxon 1976) and the earlier generations tend
to be potentially more fecund than the later
ones (WELLINGS, LEATHER and Dixon 1980,
LearaEr and WerLLiNgs 1981).

The aim of this work was to investigate the
effect that generation specific reproductive
strategies and secondary host age have on the
reproductive potential of this aphid in Fin-
land.
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MATERIALS AND METHODS

Effect of generation and host age on the
reproductive activity of R. padi

Emigrants (alate individuals from P. padus) were
placed at adult moult on seedlings (G.S. 12 —
decimal code (Zapoks, CuaNG and Konzak
1974) and flowering plants (G.S. 60—69) of
oats (cv Ryhti), in an environmental cabinet at
20°C 4+ 1,5°C and 16 h photoperiod. After
their first day of reproduction, they were weighed
and the nymphs produced allowed to develop,
in isolation, on plants of the same age. This
generation was the first apterous generation
from the emigrant (E + 1). The number of
nymphs produced per day by the emigrants
and their survival rates, were recorded.

The development time of generation E + 1,
was also recorded on seedlings and flowering
plants. At adult moult, they were weighed and
their offspring (E + 2), placed in isolation on
individual plants under the same conditions ex-
perienced by their parents (E 4 1) and grand-
parents (emigrants). The number of nymphs
produced per day in the first seven days of
reproductive life, adult weight and survival
time was recorded in this way for generations
E+1, E+2and E 4 3.

At the end of seven days reproduction, all
aphids surviving were dissected and the ovarioles

counted as described by WELLINGS, LEATHER
and Dixox 1980.

Effect of morph of mother

Offspring of alate and apterous mothers, from
a long established glasshouse culture, were
taken at birth and reared in isolation on oat
seedlings (cv Ryhti — G.S. 12) at 20°C +
1,5°C and 16 h photoperiod in an environmental
cabinet. At adult moult, they were weighed and
transferred to a fresh set of seedlings, allowed
to reproduce for seven days and then dissected
and the ovarioles counted (cf. above).

In all experiments aphids were condifined to
seedlings using small PVC cylinders (MARk-
kuLa and Rautapii 1963) and to leaves of
flowering plants, using clip cages (MacGILLIV-
RAY and ANDERSON 1957).

Mean relative growth rates (MRGR) were
calculated using the following formula (FIsHER
1920, RaprorD 1967),

logeWy(mg) — logeW,(mg)
(t, —1ty)

where W, and W, are weights taken at birth and
maturity respectively, and (t,—t,) is the time

MRGR (mg.mg."tday1) =

taken to develop from birth to maturity (le.
the development time).

RESULTS

Effect of aphid generation and host age

Emigrants on flowering plants were not signifi-
cantly less fecund than those on seedlings

(Table 1), but their life span on flowering
plants was much reduced, never exceeding five

days.

Table 1. The effect of host age on the fecundity and survival of the emigrants of R.padi on oats at 20°Cand 16 h

photoperiod.
Nymphs in Nymphs in Proportion dying in first o
four days seven days seven days of adult life
Seedlings .....oviiiiiiie i 15,634+1,61 23,14+1,96 0,19 16
Flowering plants .......coooveeiiiian 13,0041,04 — 1,00 26

tanpF = 1,36, df = 24 P = N.S.
(where 4DF = nymphs in four days)
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Fig. 1. The relationships between adult weight (mg) and number of nymphs produced in seven days by the first three
apterous generations from the emigrant of R.padi on oat seedlings (@, ll, A, E + 1, E 4+ 2 & E 4 3 respectively)
and on flowering oat plants (O, [, A, E+ 1, E 4+ 2 & E + 3 respectively) at 20 °C and 16 h photoperiod.

Seedlings:
y, = 54,69x 4 8,83, r = 0,89,
y; = 32,32x + 21,15, r = 0,91,
Flowering plants:
' v, = 46,96x — 0,698, r = 0,88,
ys = 52,55x +- 0,580, r = 0,82,

v, = 42,73x + 15,15, r = 0,70, df = 11, P < 0,01 -
df = 13,
df = 10,
v, = 46,33x + 1,012, r = 0,87, df = 9, P < 0,001
df = 10, P < 0,001
df = 16, P < 0,001

P < 0,001
P < 0,001

Regressions recalculated using common regression coefficients.

¥s = 51,19x -+ 10,30
e = 51,19x + 0,43

(whete s = seedlings and f = flowering plants).

'The first three apterous generations from the
emigrant all had 10 ovarioles, regardless of
which plant growth stage they were reared on.
When reared on the same plant growth stage,
there were no differences in reproductive rate
between the generations (F ,giing = 2,12, d.f.

F =103,1, df =179, P < 0,01

= 3(35, P = N.S.:'Fyopering = 2,60, d.f. = 3/35,
P = N.S.). However, when reared on different
aged oat plants, those aphids on flowering
plants were less fecund than those on seedlings
(Fig. 1). In all cases large aphids were more
fecund than smaller aphids.
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Table 2. The effect of generation and host growth stage on the development time (DT), mean relative growth rate
(MRGR) and the proportion surviving to reproduce for seven days (S;), of R. padi on oats at 20 °Cand 16 h photoperiod.

DT MRGR S, n

a) seedlings

EA T 6,4340,14 0,46214-0,015 0,93 14
E4 2 s 6,004-0,13 0,4821+0,018 0,94 16
E 3 e 6,00-+0,09 0,48574-0,016 0,75 16
b) flowering plants

s 8,324-0,19 0,2839+0,011 0,58 19
E42 . e 7,714+£0,14 0,3617 40,015 0,71 17

TP 6,284-0,11 0,51384-0,001 1,00 18
ANOVAR Fpr (seedlings) = 4,1, 2/43 d.f. P < 0,05 ‘
ANOVAR FMmrGR (seedlings) = 0,6, 2/43 d.f. P = N.S.

ANOVAR Fpr (flowering) = 48,1, 2/51 d.f. P < 0,001

ANOVAR FMrGr (flowering) = 96,3, 2/51 d.f. P < 0,001

60 }+

NUMBER OF OFFSPRING

02 06 10
ADULT WEIGHT (mg)

Fig. 2. The relationships between adult weight (mg) and the number of nymphs produced in seven days by the apterous
offspring of apterous (E) and alate (O) mothers of R. padi on oat eedlings.

v (M) = 34,24x + 15,86, r = 0,76, df = 26, P < 0,001
y (O) = 39,46x + 15,92, 1 = 0,85, df = 14, P < 0,001
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Table 3. The effect of morph of mother on the mean relative gr"owth rate (MRGR) (mg/mg/day) and development
time (DT) (days), of the apterous exules of R. padi at 20 °C and 16 h photopoderi.

Morph of mother (n) MRGR DT
Alate ..o (20) 0,5425--0,0142 6,00--0,10
ADLELOUS ..o (34) 0,4999 10,0095 6,44 10,09

tMRGR = 2,57, df = 52, P < 0,02

tor = 2,73, df = 52, P < 0,01

Generation did however, have an effect on
development rate, mean relative growth rate
and the number of aphids surviving to reproduce
for seven days (Table 2). On both seedling and
flowering plants of oats, the later generations
developed faster and had higher mean relative
growth rates than the earlier generations. On
seedlings, however, the early generations had
higher survival rates than the later generations,
whereas on flowering plants the situation was
reversed.

Effect of morph of mother

The apterous offspring of alate mothers were
significantly more fecund (F =7,76, d.f. = 1/41,
P < 0,001) than the apterous offspring of
apterous mothers (Fig. 2). However, there was no
difference in the number of ovarioles between the
two sets of offspring, both having eight ovarioles.

The apterous offspring of alate mothers also
devéloped significantly faster and had significant-
ly greater mean relative growth rates than the
aptérous offspring of apterous mothers (Table 3).

DISCUSSION

It is the function of the apterous exules of any
aphid species to reproduce as soon and as fast
as possible, so that the habitat can be exploited
to its full. If reproduction and development are
not optimised, then the population becomes
endangered (Way and Cammern 1970).

Host alternating aphids, in response to the
. uncertainty of locating their secondary hosts,
have had to insure against the possibility of not
finding a specific host and many have become
adapted to a wide range of hosts in the summer
phase of their life cycle. Generally, the secondary
hosts are closely related ’fe.g. Gramineae, but
within the range of secondary hosts, there are
some that are more or less suitable than others.
The age or growth stage of the host plant is of
great importance in determining the realisable
fecundity of many aphid species (KENNEDY and
Boorn 1951, It6 1960, Dixon 1970, 1975,
Dewagr, 1977, Warr 1979, Learner and
Dixon 1981 b).

3 1282006561

The relative performances of the early genera-
tions of R. padi, in particular the emigrants and
generation E 4 1, on seedling and flowering
plants of oats cannot be attributed to the
resistance of the older plant, as the later genera-
tions, in particular E 4 3, are as fecund and
have even higher mean relative growth rates
than they do on the seedling stage. It is more
likely that the changes in fecundity reflect
differences in the nutritional quality of the food
available to the aphid i.e. the quality of the
food available to the aphid is changing in time
and space, and also demonstrates the adaptation
of particular life stages to the available food.
In other words, R. pad; is more adapted to ex-
ploit the growth stages of plant that it is likely
to encounter in the field. Thus the emigrants,
which in Finland are associated with the colo-
nisation of cereals (RAATIKAINEN and TINNILA
1961) and their immediate offspring are adapted
to the earlier growth stages of cereals. Eatlier
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work (LeatHer 1980), has indicated that the
early generations of R. padi are adapted to cooler
conditions than the later generations and/or the
later generations are adapted to higher tem-
peratures.

Although in temperate regions the quality
of food available is likely to be variable, it is
unlikely to be poor all the time. Temporal
variability in food quality is predictable to 2
certain degree, as it is dependent on seasonal
changes in the host plant. This is likely to be a
critical factor in determining the morph com-
position and quality of successive generations
of aphids. Recently, in the case of Aphis fabae,
a programmed feature of reproductive strategy
expressed by generation specific ovariole num-
ber, has been described (DrxoN and DaARMA
1980). Similar work has indicated that this
occurs in several other aphid species including
R. padi (WELLINGS, LEATHER and Dixon 1980;
Leatuer and WerLmNngs 1981).

The results obtained in this paper with the
apterous offspring of apterous and alate mothers
further exemplify the ability of aphids to exploit
the predictable variability of habitat quality.
As the majority of alatae, which are produced

in response to crowding and poor nutrition
(Drxon and GrEN 1971), are likely to leave
their maternal host plant without reproducing
or after reproducing only slightly (Smaw 1970),
it is likely that the offspring of alatae would
be adapted to 2 non-crowded and nutritionally
superior host than those apterae produced by
apterous mothers. The apterous offspring of
alate mothers proved to have higher mean
relative growth rates and to be more fecund
than their counterparts produced by apterous
mothers.

With this suite of reproductive and develop-
mental strategies, it is not surprising that R.padi
is of such great economic importance in Finland,
where the cultural methods i.e. spring sowing,
imposed by the climate, produce temporal
variability in food quality ideally suited to this
aphid.
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SELOSTUS

Ravintokasvin idn ja kirvan sukupolven vaikutuksesta tuomikirvan lisdintymiseen ja
menestymiseen isidntikasvilla

SrmoNn R. LEATHER

Maatalouden tutkirxi_uskeskus

Kirjoitus on osa englantilaisen tutkijan, tohtori Simon
R. Leathetin Maatalouden tutkimuskeskuksen tuho-
eldinosastolla vuonna’ 1981 suorittamasta tuomikirvaa
kisittelevistd tutkimuksesta.

Tutkimuksessa
yksildiden ja kolmen seuraavan siivettdmin sukupolven
lisddntymistd, kehitysaikad, elinaikaa ja kasvunopeutta
kauran oraissa ja kukkivissa kauroissa.

Siivelliset kirvat elivit kukkivissa kauroissa enintdin
neljd paivdd. Sekid oraissa etti kukkivissa kasveissa myé-

verrataan tuomikirvan siivellisten

hiisemmit sukupolvet kasvoivat suhteellisesti nopeammin
kuin aikaisemmat. Eri sukupolvien vililli ei havaittu
eroja lisddntyvyydessi. Lisdintyminen oli kuitenkin
oraissa selvisti runsaampaa kuin kukkivissa kasveissa.

Siivellisten kirvojen siivettomit jilkelidiset lisddntyivit
runsaammin, kehittyivit nopeammin ja kasvoivat myds
noﬁéammin kuin siivettdmien kirvojen siivettdomit
jalkeldiset.

Tutkimuksessa todetaan tuomikirvan hyvin sopeutu-
neen Suomessa vallitseviin oloihin.
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FIELD STUDIES ON THE FACTORS AFFECTING THE POPULATION DYNAMICS OF
THE BIRD CHERRY-OAT APHID, RHOPALOSIPHUM PADI (L.) IN FINLAND

S. R. LeaTHER and ]. P. LExTI

LEATHER, S. R. & LEnti, J. P. 1982. Field studies on the factors affecting
the population dynamics of the bird chetry-oat aphid, Rhopalosiphum padi (L.)
in Finland. Ann. Agric. Fenn. 21: 20—31. (Inst. Pest Inv., Agric. Res. Centre,
SF-01300, Vantaa 30, Finland.)

Populations of the bird cherry-oat aphid, Rhopalosiphum padi, were followed on
the primary host, Prunus padus and in fields of barley, oats, rye and wheat. Predators
were numerous on the primary host but had little effect on the populations, the
decline in population being due to the effects of emigration to the secondary
hosts. On P. padus in the spring, the most common predators were Coccinella 7-
punctata and Adalia bipunctata. In autumn spiders and syrphid larvae were most
abundant. In cereals the most common predators were C. 7-punctata and Tachyporus
spp. Aphid populations achieved the same levels (800—100 aphids/100 tillers)
on barley, oats and wheat, but were much lower (c. 120 aphids/100 tillers) on rye.
Populations on P. padus in the autumn were approximately the same at all three
sites. Suction trap catches revealed the existence of three migrations and correlated
well with the numbers of aphids on cereals in the summer and on P. padus in the

autumn.

Index words: Rbopalosiphum padi, Prunus padus, rye, wheat, oats, barley, Coccinella
7-punctata, Adalia bipunctata, population dynamics, host alternation.

INTRODUCTION

The bird cherry-oat aphid, Rbopalosiphum padi
(L.) is a host alternating aphid, overwintering
on the bird cherry, Pranas padus L. and migrating
to graminaceous hosts in late spring and early
summer.

Most life cycle studies (RocErson 1947,
Margxura and Myrrymik: 1963, Dixon 1971,
BopE 1980) tend to concentrate on the biology
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of the aphid on its primary host and selected
secondary hosts of economic importance, with-
out consideration of the possible interaction
between the populations on the primary and
secondary hosts.

Fecundity and development time are affected
by host age and feeding site on the primary and
secondary hosts (BELVETT, SUN and RoBINSON



1965, Dixon 1971, LeaTHER and Dixon 1981 a,
1981 b, LeEaTHER 1982), and generation specific
differences in reproductive activity have been
remarked on in this ‘species (Dixon 1976,
WELLINGS, LEATHER and Dixon 1980, LEATHER
and WEeLLINGs 1981). '

This paper describes the population develop-
ment of R. padi from egg hatch to egg deposition
and attempts to relate the effect of host age and
aphid generation to the population dynamics
of this aphid in Finland.

MATERIALS AND METHODS

Spring populations

Six P. padus trees at Vantaa (Tikkurila) and
Rusko and five at Helsinki (Viikki), were sampled
at weekly intervals from the start of egg hatch.
At the beginning of the sampling period, 200
buds on each tree were examined, and as the
buds opened, the primordia or year’s growth
emerging were counted as one sample unit
(8.U.). This number was reduced progressively
according to aphid density, but never fell below
10 S.U. Results were expressed as aphids/10
S.U. Any predators present were counted and
identified. ' ‘

Summer populations

. Fields of oats (cv Ryhti), wheat (cv Ruso) and
barley (cv Pomo) at Tikkurila and a.field of
tye (cv Hankkijan 6901) were sampled at weekly
intervals. Sampling closely followed the method
described by Rabbinge, Ankersmit and Pak
(1979) and Carter et al. (1980), in that at the
start of the season, 1000 tillers from each field
were chosen at random, this number being
progressively reduced as aphid numbers in-
creased. Aphid species were identified, in the
field and classified as first to third instar nymphs,
apteriform and alatiform fourth instar nymphs
and apterous and alate adults. Their position on
the plant (ear, flag leaf, lower leaves or stem)
was also recorded. Mummifield (parasitised) and
diseased (Entomophthora spp.) aphids were also

counted at the same time. Any predators found
were also recorded.

On each sampling occasion, the crop develop-
ment stage was noted, using the decimal code
(Zapoks, Crang and Konzax 1974). The
numbers of -tillers/m? were recorded after
flowering, using ten randomly placed quadrats
of 0,25 m? Also on each sampling occasion,
twenty quadrats of 0,25 m? placed at random
throughout the field, were examined in each
field, and where possible, the species and number
of predators (polyphagous and aphid specific)
were recorded.

Autumn populations

The same P. padus trees that were sampled in the
spring at Tikkurila, Viikki and Rusko were
sampled once again in the autumn. Sampling
commenced as soon as the first gynopara of
R. padi was caught in the suction trap. Initially,
100 leaves per tree were sampled at random, but
as aphid numbers rose, this was reduced to 50
leaves per tree. Any predators found were.
counted, and where possible identified. The
number of gynoparae and oviparae present on
each sampling occasion was expressed as aphids/
100 leaves. Sampling carried on until leaf fall,
The number of eggs/100 buds was counted at
this time.

The mean fecundity of the gynoparae (Grep)
was estimated using the following formula:
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G,ep. = O+—0:,/0,6 G, where Oy is the number
of oviparae present on a sampling occasion,
O..1 is the number present the day before Gt
is the total number of gynopatae present on
sampling occasion t and 0,6 is the mortality
constant, calculated from previous data (LEAT-
HER 1981). This equation is only applicable

when O¢ > Ot

Suction trap

In 1981, a 1,2 m Johnson—Taylor suction trap
(Jounson 1950) was installed at the Agricultural
Research Centre, Pest Investigation Depart-
ment, and the number of ceteal aphids caught
each day from mid-May at Vantaa (Tikkurila)

recorded.

RESULTS

Spring populations

The first fundatrices hatched in the first week
of May 1981 (Fig. 1). The population at Viikki,
although developing from a lower initial egg
population than that at Rusko (LEATHER and
Leurr 1981), had a peak 10 times greater and
100 times greater, than those at Rusko and
Tikkurila respectively (Fig. 1). Predators were
numerous, particulatly in the early part of June
(Fig. 2), but as by then, the alate emigrants were
being produced (Fig. 3), it is likely that they
had little effect in reducing the populations on
P. padus. The most common predators at all
sites were Coscinella 7-punctata L., Adalia bipunc-
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Fig. 1. The number of aphids prcsent on P. padys at Tikku-
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tata L., Propylea 14-punctata L. and Anthocoris
nemorsm (L.).

The first emigrants were noticed at Tikkurila
on 26 May, although apterous fundatrigeniae
persisted until the latter part of June. Alatiform.
aphids developed earlier and formed a larger
proportion of the populations at Viikki and
Rusko than at Tikkurila (Fig. 3).

Crop developmental pattetns

Crop development in rye (autumn sown) was
ahead of the spring sown oats, wheat and batley
until the end of the aphid season. Oats developed
mote slowly than both batley and wheat until
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Fig. 2 Thc abundance of predators on P.padus at Tikkurila
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(Week 0 = 7/5).

-mid-July when anthesis of wheat slowed down
dramatically. The number of tillers/m? varied
from field to field, being lowest in the oat field
and highest in the rye field (Table 1). The effect

Table 1. The timing of crop development in the study
fields measured using the decimal code (Zapoks, CHANG
& Konzak 1974).

Date . Rye Wheat | Batley QOats
28/5 ..., 39 12 12 12
4/6 ... ...l 47 13 13 13
16 oovonnnnnn, . 50| 15| 21| 14
18/6 ..o, 62 22 23 21
25[6 ..o, 66 32 33 31
Y 69 39 41 38
T i 71 59 59 53
167 e, 750 67] 73 69
23|7 (oo 77 7 77 73
Tillers/m? ............ 602,4| 524,4| 530,0| 378,4

of tiller density on aphid population build-up
is unknown, but it could aflect alate settling
behaviour (A’Brooxk 1973, WarTERS and CARTER
1981).

Summer populations

a) Aphid population development — The first alate
R.padi was caught in the suction trap on the
same day that the first alate emigrant was noted
on P. padnus (26 May) in that area. The first
alatae were detected in the study fields on 29
May. Thus the suction trap gave a good indica-
tion of the start of crop invasion by the aphids.
By the end of the field season, mote R.padi had
been caught in the suction trap than- either
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Table 2. The numbers of R.padi, S.avenae and M.dirbodum
caught per week in the suction trap operating at Tikkurila.

Week ending R.padi S.avenae M.dirbodum
46 oo 3 1 0
16 oo 15 1 0
186 oo 8 0 0
25[6 ..iiiiiiiiann 59 7 0
206 i, 454 55 3
fT oo, 235 58 6
16/7 ...ovviii 101 38 15
237 oo 19 9 .5
Total ............. 894 169 29

Sitobion avenae (Fitch.) ox Metopolophinm dirbodum
(Wlk.) (Table 2). This reflected the situation
in the field.

b) Population increase — At the beginning of the
season, prior to ear emergence, most of the
aphids were found on the leaves and stems of
the cereals. As the season progressed, this
pattern changed very little, R. padi still being
found on its normal sites i.e. lower leaves and
stems (DEAN 1973, 1974, DEDRYVER and ROBERT
1977, LeatrER and Dixon 1981 b). R. padi was
found higher up on rye than on the other cereals,
but this was almost certainly because the lower

05

PROPORTION

01 2 3 4 5 6 7
WEEKS

0ATS WHEAT

SINCE

leaves of rye had senesced by the time aphids
arrived. On wheat, the flag appeared to be more
preferred than on either oats or barley (Fig. 4).

On oats, barley and wheat, the peak popula-
tions attained were very similar (Fig. 5). These
values are lower than those predicted by using
the number of aphids present 7 days after the
first aphid was noticed (Ravrarii 1976) (Table
3). The predicted value for rye was particularly
high, but this was expected as the equations are
based mainly on data from spring sown oats,

- wheat and barley.

Population development in all four fields was
initiated by alate adults (Figs. 64, b, ¢ and d).
The proportion of young nymphs (ficst-third
instar) quickly rose to over 0,7 in all fields, but

Table 3. Observed and predicted peak populations of
R.padi in the four study fields. Predicted values based
on the equations described by Raurarii (1976).

Observed/tiller Predicted/tiller

Oats ...oovvvvnninvnen 8,31 16,51
Batley ............... 10,61 16,37
Wheat «.ovnvreeninnn. 8,97 16,38
RYE ©viirneirnnnanns 1,10 16,89
001 23 4656 1 01 2 3 4 5 6 7
FIRST  COUNT
BARLEY RYE

Fig. 4. The distribution of R. padi on cereal plants in the four study fields.
B stem, [ lower leaves, [ flag leaves, [/l ears. (Week 0 = 29/5).
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then fell slightly, particularly in oats (Fig. 6 a)
at the end of the season. The ratio of apteriform:
alatiform fourth™ instar nymphs changed mar-
kedly during the summer. Apteriform fourth
instars appeared first, but as aphid densities and
plant age increased, the proportion of alatiform
nymphs rose quickly, until by the end of the
season, alatiform nymphs and alate adults
formed almost 50 9, of the total population. It
is the emigration of these alatae which results
in the sudden collapse of aphid numbers (WATT
and Dixon 1981).

c) Natural enemies — The most numerous
polyphagous species in all fields were Tachyporus
spp. and the most numerous aphid specific,
predator was C. 7-punctata, although towards
the end of the season, syrphid larvae also became
numerous. Predator populations, although sub-
ject to weekly variation, were generally low,
although they appeared to increase as aphid
numbers rose (Table 4). Coccinellid larvae did
not appear until the aphid peak had been
reached.

Parasitoid numbers (mainly Aphidius spp.)
were very low compared to these found in other

Table 4. The abundance of predators/m? in the four
study fields.

Oats Barley | Wheat Rye

a) aphid specific

28/5 s 04| o 0 0
406 ... i 0,6 0,2 0,2 0,4
16 ovveiiiiaan 0,2 0,4 0,4 0,2
18/6 v 1,6 0,4 0,4 0,4
25[6 ... 3,4 2,2 1,2 0,6
20T e 2,4 0 1,2 1,6
) 0,6 0 0,6 0,8
16/7 covveienvnnannn. 1,2 0 2,6 1,6
23T oo 1,0 1,8 1,8 0,4
b) polyphagous

28/5 i 0 -0 0 0,4
N 0 0 0 0,8
11/6 oovivivinaa 0 0 0 0,2
18/6 o .oiviiiiin 0 0 0 0
2506 i 0 0,2 0 0,6
. o, 0 0 0,2 1,4
L 0,2 1,4 2,4 1,0
16/7 «ooviiiiiiiiin, 0 4,2 3,8 1,0
23[7T oo 5,6 4,0 4,2 5,6

study areas (CArTER et al. 1980), the highest
being 6 patasitised aphids/100 tillers in the oat
field (< 1 9,). The highest parasitism rate ever
recorded in Finland was 18 %, in a batley field
in 1973 (Raurtarii 1976). Entomophthora spp.
were also very rare and found only towards
the end of the season. Their numbets never
exceeded 0,05/tiller in any of the fields.

Autumn populations

The first gynoparae were not found on P.padus
at Tikkurila and the other sites, until the middle
of August (Fig. 7), although the first gynopara
was caught in ‘the suction trap operating at

- Tikkurila on 4 August. Populations at all three

sites climbed stcé.dily until the end of September,
when low tcmp,erdtures impeded the flight of
gynoparae and ' consequently the number of
oviparae decreased. Peak populations of oviparae
achieved at Tikkurila, Viikki and Rusko wete
252, 900 and 241/100 leaves respectively. Peak
numbers of gynoparae present at Tikkurila,
Viikki and Rusko were 41, 386 and 51/100
leaves respectively. The mean reproductive rate
of the gynoparae was estimated as 1,9 +0,3
(n=20), 33410 (n=28) and 2,7 +04
(n = 6) oviparae/gynopara at Tikkurila, Viikki
and Rusko respectively. These are similar to
figures obtained at other study sites (LEATHER
1981).

The number of eggs/100 buds at Tikkurila,
Viikki and Rusko, immediately after leaf fall
was 15,6, 69,2 and 6,9 respectively. A 1:1,
0,9:1 and 2,8:1 ratio of gynoparae present
over the whole period and eggs laid was dis-
cerned at Tikkurila, Viikki and Rusko respec-
tively.

Predators were not numerous at any of the
sites, but of those that did occur, spiders and
syrphid larvae were the most common. Adults
of C. 7-punctata and A. bipunctata were also
observed.
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¢) Viikki, during the autumn of 1981,

Suction trap analysis

As can be seen (Fig. 8), the suction trap showed
all three migratory peaks of R. padi, i.e. P.padus
to cereals, cereals to grasses and grasses to
P. padus. In spring and autumn the suction trap
caught the first R. padi before they were observed

on:cereals and P. padus tespectively. The summer
peak was the highest, but the autumn peak was
more extended (Fig. 8). However, more alate
exules were caught than gynoparae (899 and 64
respectively). '
Significant correlations between the number
of alatae caught in the suction trap and the
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Fig. 8. The numbets of R.padi caught in the suction trap operating at Tikkurila during 1981.

logarithm of the number of aphids/100 tillers, P. padus (y) and the numbers caught in the
in all four study fields were obtained (Table 5). suction trap (X), such that y = 3,38 x —3,64,
A significant correlation was also obtained r = 0,88, d.f. =9, P < 0,001.

between the number of gynoparae found on

Table 5. The relationships between the numbers (log N + 1) of R.padi present per 100 tillers in the four study fields
() and the number of alate R.padi caught in the suction trap at Tikkurila during the same week (y).

Field Regression equation , t df P
[0 7N - P y = 105,85x— 64,72 0,72 7 < 0,05
WHERE o v vv e e et y = 120,32x— 60,52 0,77 7 <0,02
Batley - .voivriiiiiiiinn e, y = 114,27x— 55,97 0,82 7 <0,01
RYE ottt e y = 219,05x—119,49 0,84 7 < 0,01
DISCUSSION

According to RoGERsoN (1947) the fundatri- MryrrymAkr (1963), found that in the field, up
geniae of R. padi are apterous and these give to 509, of the fundatrigeniae developed as
birth to the alate emigrants. MARkkULA and alatae. From the results presented in this papet
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it would appear that crowding and food quality
are major factors in determining the production
of alate fundatrigeniae, a fact that has previously
been remarked (Dixon and Gren 1971). Cet-
tainly, at Viikki and Rusko, where the popula-
tions on P. padus were high, alate emigrants
appeared earlier and formed a larger proportion
of the population than they did at Tikkurila,
whete the populations were low. However,
as emigrants were produced at Tikkurila, this
indicates that a factor, other than crowding,
perhaps food quality, is important in emigrant
determination. Although there was an increase
in predators towards the end of spring as
happens in other study sites (Dixon 1971),
the decline in aphid numbers was almost cer-
tainly due to the production of winged emigrants
that left the primary host, than due to mortality
induced by predators.

The correlation between the numbers of
alatiform aphids produced on cereals and those
caught in the suction trap was very good.
Although predator numbers were increasing,
coccinellid larvae, which are
most effective stage against aphids (RAUTAPAA
1972), did not appear until the aphid peak was
reached, so it is unlikely that the crash was
induced by them. It is more likely that the
sudden crash in numbers was due to the pro-
duction of alatae in response to the detetioration
of food quality as the crop ripened and as a

regarded as the

response to the crowding experienced. The
development stage of the host plant is wvery
important to R. padi in both terms of reproduc-
tive activity (LeaTHER and Dixon 1981 b,
LeaTneR 1982), and its choice of hosts (RAuTA-
PAX 1970).

The alatae leave the cereals just prior and
during flowering in search of better quality host
plants i.e. those at a less advanced growth stage.
In Finland, two of the latest flowering grasses
are Lolium peremne L. (June—August) and Poa
annua L. (May—October), both of which have
been shown to be highly preferred by the alatae

of R. padi (Raurarii 1970). Tt is likely that it
is on these two grasses that the gynoparae and
males are produced on in autumn. Conversely,
emigrants of R. padi have been shown to have
a high preference for cereals (LEATHER and
Dixon in press.) and it is probable that this is
one of the reasons why R. padi is a pest in Fin-
land, where colonisation of cereals is associated
with emigrants (RAATIKAINEN and TINNILA
1961).

The results from the suction trap catches,
although for one year only, were very promising
and it would appear that they could indicate the

‘likelihood of an outbreak by the numbers

caught. They also give an accurate indication
of the timing of migrations from the primary
and secondary hosts. It would be useful to use
the suction trap catches in conjunction with
the method devised by Raurarii (1976). One
criticism of this method is that even with a very
low intitial aphid population e.g. 0,1/tiller, a
peak population in excess of 16 aphids/tiller
is predicted. At present this is not important
as the Finnish economic threshold is set at
25 aphids/tiller (RavTarAi and Uorr 1976), but
if this level were to be lowered, this could lead
to unnecessary insecticide application.

It is possible that a change in cultural methods,
such that the cereal crops are at an unsuitable
developmental stage, either by greater emphasis
on the sowing of winter cereals or by the devel-
opment of fast developing . spring varieties,
would be of great importance in reducing crop
infestation by R.padi in Finland.

Acknowledgements. — We thank Dr. Nick Carter (University
of East Anglia, Norwich) for his constructive criticism
of the manuscript. We are also grateful to the Depart-
ment of Agricultural and Forest Zoology, University of
Helsinki (Viikki) for permission to sample P. padus
and rye on their land. This work was carried out whilst
SRL was in receipt of a Royal Society European Science
Exchange Scheme post-doctoral research fellowship,
held at the Department of Pest Investigation, Vantaa,
without whom this work would not have been possible.

29



REFERENCES

A’Brooxk, J. 1973. The effect of plant spacing on the
number of aphids trapped over cocksfoot and kale
crops. Ann. Appl. Biol. 74: 279—285.

BeLvert, V. B., Sux, R. Y. & RosiNsoN, A. G. 1965.
Obsetrvations on laboratory rearing of grain aphids
(Homoptera: Aphididae). Can. J. Zool. 43: 619—622.

Booe, E. 1980. Untersuchungen zum auftreten der
haferblattlaus Rbopalosipbum padi (L.) (Homoptera:
‘Aphididae) an ihrem winterwirt Prunus padus L. Z.
ang. Ent. 89: 363—377.

CarTER, N., McLEaN, L. F. G., WaTt, A. D. & D1xon,
A. F. G. 1980. Cereal aphids: a case study and review.
Applied Biology 5: 271—348.

Dean, G. J. W. 1973. Bionomics of aphids reared on
cereals and some gramineae. Ann, Appl. Biol. 73:
127—135.

—1974. The four dimensions of cereal aphids. Ann.
Appl. Biol. 77: 74—78.

DEerrYVER, C. & ROBERT, Y. 1977. Quelques problémes
épidemiologiques posés par P’évolution de la
répartition verticale de Rhopalosiphum padi, Acyrthosipon
(Metopolophinm  dishodum) et Macrosiphum (Sitobian)
avenae sur céréales. Ann. Phytopathol. 9: 267—271.

Dixon, A. F. G. 1971. The life cycle and host preferences
of the bird cherry-oat aphid, Rhopalosiphum padi (L.)
and their bearing on the theories of host alternation
in aphids. Ann. Appl. Biol. 68: 135—147.

—1976. Reproductive strategies of the alate morphs
of the bird cherry-oat aphid Rbopalosiphum padi (L).
J. Anim. Ecol. 45: 817—830.

— & GrEN, D. M. 1971. Morph determination in the
bird cherry-oat aphid, Rbopalosiphum padi (L.). Ann.
Appl. Biol. 68: 11—21.

GrorGEg, K. S. 1975. The establishment of economic
damage thresholds with pasticular reference to cereal
aphids. Proc. 8th British Insect. Fung. Conf. p. 79—85.

GEORGE, K. 8. & Gar, R. 1979. Crop loss assessment
on winter wheat attacked by the grain aphid, Sitobion
avenae (F.), 1974—77. Plant Path. 28: 143—149,

Jounson, C. G. 1950. A suction trap for small airborne
insects which automatically segregates the catch into
successive hourly samples. Ann. appl. Biol. 37: 80—91.

LearHER, S. R. 1981. Reproduction and survival: a field
study of the gynopara of the bird cherry-oat aphid,
Rhopalosiphum padi (L.) (Homoptera, Aphididae) on
its primary host Pranus padus L. Ann. Ent. Fenn. 47:
131—135.

— 1982, Preliminary studies on the effect of host age
and generation on the reproduction and survival of
the bird cherry-oat aphid, Rhopalosiphum padi (L.).
Ann. Agric. Fenn. 21: 13—19.

30

— & Dixon, A. F. G. 1981 a. Growth, sutvival and
reproduction of the bird-cherry aphid, Rhbopalosiphum
padi, on its primary host. Ann. appl. Biol. 99: 115—118.

— & Dixon, A. F. G. 1981 b. The effect of cereal growth
stage and feeding site on the reproductive activity
of the bird-cherry aphid, Rbopalosiphum padi. Ann.
Appl. Biol. 97: 135—141.

— & Leni, J. P. 1981. Abundance and survival of
eggs of the bird cherry-oat aphid, Rhopalosiphum padi
(L.) in southern Finland. Ann. Ent. Fenn. 47: 125—130.

— & WEeLLINGs, P. W. 1981. Ovariole number and
fecundity in aphids. Ent. exp. & appl. 30: 128—133.

Marxkura, M. & Myrrymiki, S. 1963. Biological
studies on cereal aphids, Rbopalosiphum padi (L.),
Macrosiphum avenae (F.) and .Acyrthosipum dirbodum
(Wlk.) (Hom. Aphididae). Ann. Agric. Fenn. 2:
33—34.

RAATIKAINEN, M. & TinnNiLi, A. 1961. Occurrence and
control of aphids causing damage to cereals in Finland
in 1959. Publ. Finn. State Agric. Res. Board 183: 1—27.

RABBINGE, R., AnkerRsiMT, G. W. & Pax, G. A. 1979.
Epidemiology and simulation of population develop-
ment of Sitobian aveneae in winter wheat. Neth. J.
Plant Path. 85: 197—220.

Rautapii, J. 1970. Preference of cereal aphids for
various cereal varieties and species of Gramineae,
Juncaceae and Cyperaceae. Ann. Agric. Fenn. 9:
267—277.

— 1972. The importance of Coccinella septempunctata L.
(Col. Coccinellidae) in controlling cereal aphids and
the effect of aphids on the yield and quality of barley.
Ann. Agric. Fennx 11: 424—436.

— 1976. Population dynamics of cereal aphids and method
of predicting population trends. Ann. Agric. Fenn.
15: 272—293.

— & Uori, J. 1976. Control of Rbopalosiphum padi (L.)
(Hom., Aphididae) on cereals. Ann. Agric. Fenn. 15:
101—110.

ROGERsON, J. P. 1947, The oat-bird cherry aphis Rbopalo-
siphum padi (L.), and compatison with R..crataegellum
Theo. (Hemiptera, Aphididae). Bull. Ent. Res. 38:
157—176.

Warrers, K. F. A. & Carter, N. 1981. Settling behav-
iour of cereal aphids and forecasting outbreaks. Proc.
1981. British Crop Protection Conference — Pests and
Diseases 207—215.

Watt, A. D. & Dixon, A. F. G. 1981. The role of
cereal growth stages and crowding in the induction of
alatae in Sitobion avenae and its consequences for
population growth. Ecological Entomology 6: 441—
447.



WEeLLINGS, P. W., LEaTHER, S. R. & Dixon, A. F. G.
1980. Seasonal variation in reproductive potential:
a programmed feature of aphid life cycles. J. Anim.
Ecol. 49: 975—985.

Zapoks, J. C,, Cuang, T. T. & Konzak, C. F. 1974,
A decimal code for the growth stages of cereals.
Weed Res. 14: 415—421.

Manuscript received December 1981

Simon R. Leather and Pekka Lehti
Agricultural Research Centre
Institute of Pest Investigation
SF-01300 Vantaa 30, Finland

SELOSTUS

Kenttitutkimuksia tuomikirvan runsaudenvaihteluun vaikuttavista tekijoistd

S. R. LeaTHER ja J. P. LEHTI

Maatalouden tutkimuskeskus

Tohtori Simon R. Leather (University of East Anglia,
Norwich) toimi wvuoden 1981 wvierailevana tutkijana
Maatalouden tutkimuskeskuksen tuhoeldintutkimuslai-
toksella Vantaalla. Tihin kirjoitukseen on koottu hinen
yhteistyossd Pekka Lehden kanssa suorittamansa tut-
kimukset tuomikirvan runsaudenvaihtelusta vuoden ai-
kana.

Tuomikirvapopulaatioita seurattiin munien kuoriutu-
misesta keviilld seuraavan syksyn talvimunien munintaan
asti. Kasvukauden aikana kirvojen miird laskettiin
neljistd viljelykasvista kahden kuukauden ajan viikottain.
Viljelykasvit olivat ohra, kaura, kevitvehni ja ruis.

Keviilli oli kirvojen ensisijaisella isintikasvilla,
tuomella suhteellisen runsaasti kirvojen luontaisia vi-
hollisia. Pidasiallinen syy kirvojen miirin vihenemiseen
oli kuitenkin kirvojen siirtyminen toissijaisiin isinti-
kasveihin, viljoihin. Yleisimmit kirvoja sy6vit hyonteiset
olivat tuomessa keviilli seitsenpistepirkko ja kaksipiste-
pirkko. Syksylli olivat luontaisista vihollisista runsaimpia
himihikit ja kukkakirpisten toukat.

Viljoissa havaittiin luontaisista vihollisista runsaimmin
seitsenpistepirkkoja ja lyhytsiipisia, erityisesti Zachyporus-
lajeja. Pedot eivit kuitenkaan vihentineet kirvojen mii-
rid merkitsevisti, koska ne runsastuivat lilan mydhdin.

Kesilld kirvojen maksimimddrd viljakasvin versoa
kohti oli ohrassa, kaurassa ja vehnissi 8—10 kirvaa
versoa kohti ja rukiissa selvisti alhaisempi 1,2 kirvaa
versoa kohti. Kirvojen mairit laskivat romahdusmaisesti
heinikuun puolenvilin tienoilla. Arvoista havaitaan,
ettd kirvojen méird ei noussut Tikkurilassa vuonna 1981
lihellekddn suositeltua torjuntakynnysti, joka on 25
kirvaa versoa kohti.

Tutkimuksessa kiytettiin ensimmdisti kertaa Suo-
messa tuhoeldintutkimuslaitokselle vuoden 1981 ke-
viglld asennettua imupyydysti. Imupyydys osoittautui
hyvin kiyttokelpoiseksi siivellisten kirvojen isintikasvin
vaihdon seuraamisessa. Saaduista tuloksista kivi ilmi
kolme muuttohuippua: tuomista keviilli ja alkukesilld
viljoihin, viljoista heinikuussa muihin heinidkasveihin ja
heinikasveista loppukesilldi takaisin tuomiin.
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RESEARCH NOTE

PESTS OF CULTIVATED PLANTS IN FINLAND IN 1981

MARTTT MARKKULA

Markxura, M. 1982, Pests of cultivated plants in Finland in 1981. Ann.
Agric. Fenn. 21: 32—35. (Agric. Res. Centre, Inst. Pest. Inv., SF-01300 Vantaa 30,
Finland.)

The damage caused by about 50 pests on cereals, forage plants, root crops, vege-
tables, rape, sugar beet, pea, apple, berries and other plants in Finland in 1981
is reported from the results of questionnaire surveys.

The growing season was very rainy and the abundance of pests low. The an-
swers to inquiries showed that the average abundance of all pests, in terms of a
1—5 value scale, was 2,0. Since 1965 the same method has been used in gathering
data. Only the values for 1976 (1,8) and 1977 (1,9) were smaller than the year
under review.

During the growing season only Meligethes aeneus, Plutella xylostella, Trioza
apicalis, Brevicoryne brassicae, Hydraecia micacea and Deroceras agreste caused 2 little
more damage than normal. The damages caused by Lepus europaeus, Arvicola
terrestris, and Microtus agrestis were clearly more severe than usual in apple orchards
during the winter.

The damages were very slight on berry plants.

The aphid Rbopalosiphum maidis (Fitch) was recorded for the first time in Finland.

Index words: plant pests, severity of damage, frequency of damage, 1981, Finland.

—
As previously, the present survey is based on Replics % fﬁﬂi'j’s %
replies to inquiries sent to the advisers at Agri-  Spring inquiry ........ 153 77 198 43
cultural Centres. The network of 200 advisers First summer inquiry .. 125 63 165 36
covers all 464 municipalities. Replies were re- Second summer inquiry 115 58 141 31
. e 1. . .. Autumn inquiry ...... 104 52 126 27
ceived from 255 municipalities. Four inquiries
were sent to the advisers during the growing Each inquiry requested an estimate of the
season, and replies were received as follows: severity and frequency of damage caused by the
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Table 1. Results of questionnaires. Severity of damage estimated according to a scale of 0—10. Frequency of 'damage
calculated as the percentage of crops in which damage was observed.

g::b:&o:fs Severity of damage Frequency of damage
1981 1981 1965—74 1981 1965—74
CEREALS :
Rhopalosiphum padi (L) .....covineiiiiieinininn... 86 1,1 1,2 23 18
- Macrosiphum avenae (B.) ................ciiiiiiiii, 59 0,8 1,4 17 22
DPhyllotreta vittula (Redtb.) .......................... 95 0,5 1,0 12 18
o Elaferidae ... ... i 54 0,4 1,1 6 15
o Oseinella fris (L) oo 102 0,3 1,0 6 13
.. FORAGE PLANTS ’
Amanrosoma spp. .. .......... e e 1 77 1,0 1,5 24 28
P APIon SPP. i e e 46 0,4 1,0 11 16
RAPE AND TURNIP RAPE ]
Meligethes aenens (F.) oo, 38 1,9 1,8 63 40
Centorhynchus assimilis (Payk.) ........ ... oo.... 23 - 0,6 17
Dasinenra brassicae (Winn.) ..o, 19. 0,3 11
SUGAR BEET :
Pegomya betae (Cutt.) ........cooiiiiiiiiiiiiiiian.. 81 1,2 1,8 45 48
Chacetocnema concinna (Match.) etc. ................... 55 1,2 1,7 41 40
Lygus rugulipennis POPp. «.vvvv i, 33 1,1 1,9 42 43
Silpha opaca L. ... ... . .. . i 36 . 0,8 1,4 30 33
Peas AN IS
Cydia nigricana (F.) ................... ... ....... 39 . 0,9 1,9 24 37
= ROOT CROPS AND VEGETABLES
Plutella scylostella (1) ..o 65 1,9 1,6 31 21
Pheris brassicae (L) €£C. .. ur i aiinannnnnnnn., 49 1,6 1,7 30 ) 29
Delia radicum (L.) and D, floralis (Fall.) .............. 86 1,6 2,0 31 28
Trioza apicalis (FOISL.) . ..uiuiinee i eiieennnnnn,s 56 1,6 1,3 27 21
Phyllotreta spp. on crucifers ........................ 89 1,1 2,0 22 38
Brevicoryne brassicae (L.) ....... e e, 28 1,0 0,8 13 14
Delia antiqua (Mg.) «.ovvon.... e e 55 0,9 1,9 14 21
Psila rosae (F.) oot i 40 0,8 0,8 10 10
Phaedon cochlearie (F) .........cccciiiiiiiiennnnnnn. 38 0,8 1,1 21 19
APpPLES
Lepus europaens Pallas and L. timidus L. ............. 98 2,9 1,6 43 15
Microtus agrestis (L.) stem damages ............ e 48 1,4 1,1 9 8
Argyresthia conjugella Zell. 50 1,0 3,4 17 46
Cydia pomonella (L.) ........ccoiiiiiiiiiiannn.. 47 1,0 2,5 21 42
Yponomenta padellus malinellus Zel.-................. .- 28 1,0 1,6 16 23
Arvicola terrestris (L.) root damages ................. 42 1,0 0,5 7 4
Panonychus ulmi (Koch.) ......... ... ... .. 51 0,7 1,3 11 21
Psylla mali (Schmidbg.) ................cciiiiin... 36 0,7 0,9 12 13
Aphis pomi (Deg.) «.cooii i 41. 0,5 1,5 12 24
Xyleborus dispar (F.) ..o iiiinns 32 0,3 0,5 3 4
BERRIES )
Tarsonemus pallidus Bks. ..................c.cco.... 72 1,8 2,0 32 28
Cecidophyopsis ribis (Westw.) ..........couieiaini.n.. 89 1,7 2,2 24 30
Aphididae on Ribes spp. ................... e 57 1,6 1,8 27 26
Anthonomus rubi (Hbst.) ... ... ... ...ccciiiiu.... 48 1,5 1,6 29 26
Lampronia capitella Cl. ............................. 67 1,2 1,9 14 22
Pachynematus pumilio Kaw. ........oveeeeeenii... 59 1,1 1,3 17 21
Tetranychus urticae (Koch.) ..o ... 40 1,0 1,3 17 21
Byturus wrbanus (Lndp.) ... . L 52 0,9 1,7 20 29
Nematus ribesii (Scop.) and Pristiphora pallipes Lep. ... 54 0,9 1,7 9 16
Zophodia comvolutella (Hbn.) ......................... 36 0,7 0,9 10 12
PESTS ON SEVERAL PLANTS
Hpydraecia micacea (Esp.) ..............cccoivuueii... 55 1,8 1,2 23 21
Deroceras agreste (L) €tC. v..vvvivnnn ... 48 1,7 1,3 27 24
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pests specified in the questionnaire. A scale of
0—10 was used to estimate the severity of
damage, and the frequency of damage was
estimated in terms of the percentage of cultiva-
tions where damage had occurred in each obser-
vation atea.

In the autumn inquiry the advisers were also
asked to make a general estimate of the abun-
dance of pests throughout the growing seasom.
A scale of 1—5 was employed for this: very
sparse, spatse, normal, abundant, very abundant.
The same inquiry asked for an estimate of the
percentage of apples damages by Cydia pomonella
and Argyresthia conjugella, and of pea pods
damaged by Cydia nigrigana.

The growing season was very rainy. The
spring and the early summer had about normal
rainfall, but heavy rainfall began in July and the
rainy weather continued until the end of the
growing season. The temperature during the
growing season was approximately normal.

The average abundance of pests, in terms of
the 1—5 value scale, during the entire growing
season was 2,0. The year before it was 2,6, which
is the same as the average abundance during
the ten-year period 1965—1974. Since 1965 the
average abundance of pests has been lower in
only two years, namely 1976 (1,8) and 1977 1,9).
The growing seasons of these years were re-
matkably cooler than usual and partly rainy,
too (Markxkura 1977, 1978).

Only some species caused more damage than
the average during the ten-year period 1965—
1974 (Table 1).

Cereals and forage crops suffered little damage.
On oil plants, rape and turnip rape only Meligethes
aenens was found in normal abundance, pre-
sumably because, during its flight period in
spring and early summer, the rainy weather had
not yet started.

Sugar beet and peas had some pests in the
beginning of the growing season. According to
the replies to the inquiry, Cydia nigricana damaged
79, of the pea pods: the average for 1965—
1974 was 14 %,.
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Root crops and vegetables were damaged more
frequently than other plants. Plutella xylostella,
Trioga apicalis and Brevicoryne brassicae were as
abundant as during the previous year, and more
abundant than the average for 1965—1974.

Lepus enropaeus, Microtus agrestis and Arvicola
terrestris caused more damage during the winter
than the year before and during the period
1965—1974. The abundance of pests was low
during the growing season. The advisers’ esti-
mates of damage to apples indicate the following:

percentage of apples

damaged replies
1981 1980 1965—74 1981
Agryresthia conjugella .. .. .... 12 13 31 23
Cydia pomonella . ........... 9 9 22 16

Berry plants were not infested by pests. No
significant damage was reported. Butyrus urbanus,
Nematus ribesii and Pristiphora pallipes were found
only extremely occasionally.

The polyphagous Hydraecia micacea and Dero-
ceras agreste were mote abundant than usual. The
large numbers of slugs were associated with the
copious rains during the growing season.

A visiting scientist from England, Dr. Simon
Leather, found in the barley fields of the Agri-
cultural Research Centre in Vantaa an aphid
colony which was determined by Osmo Heikin-
heimo as Rhopalosiphum maidis (Fitch). This
species has not previously been reported from
Finland. The first record in Sweden is from the
summer of 1979 (WikreLIus 1981).

At the experimental station of Lapland in the
rural commune of Rovaniemi (66° 30" N, 26° E)
birds were reported to have caused extensive
damage in an experimental plot of timothy
crops in late summer 1981. The birds ate seeds
especially from the heads of early varieties of
timothy (Fig. 1).

The damage was most likely caused by the
reed bunting (Emberiza schoeniclus), although
also the rustic bunting (E. rastica) may have
been responsible.



Fig. 1. The damage caused by the reed bunting (possibly the rustic
bunting) in a seed production cultivation of timothy. Photo A. Valmari.
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SELOSTUS

Viljelykasvien tuhoeliimet 1981

MARTTIT MARKKULA

Maatalouden tutkimuskeskus

Kasvukautta luonnehtivat runsaat sateet. Pidosin tdstd
syysti jaivit tuholaisvahingot vihiisiksi. Maatalous-
keskusten piiriagrologien esittimien arvioiden perusteella
laskettu tuholaisten runsausluku oli 2,0. Samalla mene-
telmilld on tuholaisten runsautta arvioitu vuodesta 1965
lihtien, ja ainoastaan kahtena vuotena on tuholaisten
keskimiiriinen runsausluku ollut vieli pienempi:
vuonna 1976 1,8 ja vuonna 1977 1,9.

Tuholaisia oli eniten juuri- ja vihanneskasveissa ja
vihiten matjakasveissa. Kymmenvuotiskautta 1965—74

runsaampina esiintyivit rapsikuoriainen, kaalikoi, kaali-

kirva, porkkanakemppi, varsiydkkonen ja etanat. Talviset
jinis- ja myyrituhot olivat omenatarhoissa suurempia
kuin pitkiin aikoihin.

Lapin koeasemalla tehtiin havainto uudesta tuholai-
sesta. Pajusirkku tai mahdollisesti pohjansirkku teki pahaa
jilked timoteikokeissa syomilld siemenid etenkin aikai-
sista lajikkeista.

Suomenkielinen katsaus on julkaistu Maaseudun
Tulevaisuuden liitteessi Koetoiminta ja kiytinto 26. 1.
1982.
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List of agricultural research papers published in 1981
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MAATALOUDEN TUTKIMUSKESKUS

Agricultural Research Centre

Kasvinjalostuslaitos, Jokioinen

Institute of Plant Breeding, Jokioinen

Linja-Ano, H. Tanniinipitoisuudesta hirkipavun (Vieia
faba L.) siemenissi. Kasvinjalostuslaitoksen tiedote
18: 1—19.

Manner, R. Kasvinjalostuslaitos ja sen tehtivit. Ajan-
kohtaista Maataloudesta 2: 20.

— Vixtforidlingsavdelningen och dess uppgifter. LOA
62, 3: 125—126.

~— Jokioisten Silja-ohra. Ajankohtaista Maataloudesta 2:
22, 25,

— Jockis Silja-korn. LOA 62, 3: 127.

— Jo 1161-ohra.
1—22.

— & KasEva, J. Jokioisten Anna-syysruis. Koetoim. ja
kiyt. 27. 10. 1981. p. 41.

Mukura, J., RANTANEN, O. & Ravanrri, S. Heindn ja
sdilérehun tuotannon satovaihtelut ja riskialttius
Suomessa 1950—1978. Kasvinviljelylaitoksen tiedote
17. 106 p.

RavanTrr, S. Lajike avainasemassa satoisiin puna-apila-
nurmiin pyrittdessi. Koetoim. ja kiyt. 3. 2. 1981,
p. 2.

— Oikea nurmiheinilajike — suuri rehusato. Koetoim.
ja kdyt. 7. 4. 1981. p. 13.

— Kalevi-nurminata uusi, satoisa kotimainen lajike.
Ajankohtaista Maataloudesta 2: 29—30.

— Jo 0505-koiranheini. Kasvinjalostuslaitoksen tiedote
17: 1—17.

SAAsTAMOINEN, M. Veli-kaura. Kasvinjalostuslaitoksen
tiedote 16: 1—17.

— Herneen laatuominaisuuksista.

29. 9. 1981. p. 38.

~— Herne tarvitsee tukikasvia. Koetoim. ja kiyt. 29. 9.
1981. p. 38.

Sovero, M. Parempaa perunaa: 1. osa. Lannoita sopivasti,
istuta huolellisesti. Maamies 2: 14—15.

Kasvinjalostuslaitoksen tiedote 19:

Koetoitn. ja kiyt.

— Patempaa perunaa: 2. osa. Hyvi alku on veden varassa.
Maamies 4—5: 16—17.

— Parempaa perunaa: 3. osa. Vihennetddn varasto-
tappiota. Maamies 6: 12—13.

— Viljelyn riskeji voidaan vihentd4. Maamies 8: 12—13.
— Autingonkukasta viljelyskasvi Pohjoismaihin? Kiy-
tinnén Maamies 30, 4: 15.
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Kasvinviljelylaitos, Jokioinen

Institute of Plant Flusbandry, Jokioinen

Ervid, L-R. Rikkakasvien siemenet ja taimettuminen.
Kasvinsuoj.seur. Rikkakasvipdivd 16: D1—D2.

— Viljapellon rikkayrtit ja niiden torjunta. Kasvin-
suojelulehti 14, 3: 106—108. v

— Ogrisbekimpning i rybs och raps i Finland. NJF
seminarium oljevixtodling. p. 221—224. Géteborg
1980.

— Rikkakasvien torjunta rypsistd ja rapsista. Koetoim.
ja kayt. 7. 4. 1981, p. 13.

— Rikkakasvien ruiskutusaika syysvehnissi.
viljelylaitoksen tiedote 19: 1—5,

— Apilan suojaviljan tikkakasvintorjunta. Kasvinviljely-
laitoksen tiedote 19: 6—10.

— Rikkakasvien torjunta &ljypellavasta ja 6ljyunikosta.
Kasvinviljelylaitoksen tiedote 19: 11—15.

— Syysviljat, nurmiheinit, 6ljykasvit, syysviljan kasvun-
sditeet. Rikkakasvien torjunta-aineiden ja kasvun-
sddteiden koetulokset 1980. Kasvinsuojelulaitoksen
tiedote 28: 10—17, 27—29, 35—44, 57—59.

— Rikkakasvihdvitteiden kiyttd heinien siemenviljelyk-
silld. Koetoim. ja kiyt. 28. 4. 1981. p. 17.

— Sprutning vid frost i strisid. Nordisk vixtskydds-
konferens 1981, IIT: 7—8.

— Bekimpningssituationen i oljeviixter. Nordisk vaxt-
skyddskonferens 1981, IIT: 57—59.

— Kesin rikkakasviongelmat. Koetoim. ja -kiyt. 24. 11.
1981. p. 46.

— The emergence of weeds in the field. Ann. Agric. Fenn.
20: 292—303.

Junntra, S. Herneen rikkakasvin torjunta. Koetoim. ja
kiyt. 2. 6. 1981. p. 25.

— Kevitviljat, herne, peruna. Rikkakasvien torjunta-
aineiden ja kasvunsiiteiden koetulokset 1980. Kasvin-
suojelulaitoksen tiedote 28: 18—22, 30—34.

Kara, O. & PurLi, S. Rehumaissin typpilannoituksesta
ja sadetuksesta. J. Sci. Agric. Soc. Finl. 53: 64—74.

Kaukovirra, E. & Panxkara, K. Erfarenheter av
klortaldimetyl/metazol vid ogrisbekimpning i 16kod-
lingar. Nordisk vixtskyddskonferens 1981. Vixt-
skyddsrapp. Jordbruk 17: 39—44.

Muxura, J. Rikkakasvien totjunta eilen, tiniin ja huo-
menna. Kasvinsuoj. seur. Rikkakasvipiivd 16: A3—A6.

— Porkkanan varastointi. Kasvinsuoj.seur. Kasvitauti-
ja tuhoeldinpdivi 2: E1—E3.

— Ilmaston ja sddn vaikutus viljasatoon. Kouvolan
Sanomat 7. 2. 1981,

Kasvin-



— Heinin ja siilérehun tuotannon satovaihtelut ja riski-
alttius 1950—1978. Kasvinviljelylaitoksen tiedote 17:
1—106.

— Suomen historian suuret katovuodet. Forssan Lehti
31. 10. 1981.

— Satovahinkojen syyt ja
Forssan Lehti 8. 11. 1981. »

— Suuret nilkivuodet 1867—68. Forssan Lehti 15, 11.
1981.

— Nilkivuosien tilinpi4tss. Forssan Lehti 22. 11. 1981,

seuraukset 1600-luvulla.

MusTONEN, L. Peruna. Peltokasvilajikkeet 1981. Tieto
Tuottamaan 12: 40—47.

— Lajikkeet. Perunan tuotanto. Tieto tuottamaan 14:
21—26.

— Muokkaus. Perunan tuotanto. Tieto tuottamaan 14:
26.

— Ankeroisenkestivit ruokaperunalajikkeet. Koetoim.
ja kayt. 17. 2. 1981. p. 10.

— Kisittele varoen. Pellervo 82, 12: 8—12.

— Perunan fysiologisen kehityksen asettamat vaatimukset
perunan korjuulle ja varastoinnille. Suomen Maa-
taloustieteellisen Seuran tiedote 1: 31—33.

— Uusia varhaisperunalajikkeita tulossa. Kiytinnon
Maamies 30, 2: 35.

—, Purwr, S., KontTUurl, M. & MATTILA, L. Virallisten
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— Nurmien talvehtiminen. Vararavinnolla horrokseen.
Pellervo 82, 14: 14—16. ’
— The photosynthetic efficiency of clover grass stand. OECD
Conf. Studies on the Crop in the Field. Subprog: III:

3.07.

— Syysviljojen talvenkestivyyseroista. Koetoim. ja kiyt.
kiyt. 29. 9. 1981. p. 37.
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1981. p. 47.
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Soc. Finl. 53: 328—340.

RANTANEN, O. Ohran ja kauran viljelyvarmuus. Koetoim.
ja kayt. 24. 11. 1981. p. 51.

— Témin jilkeen sataa tai paistaa. Pellervo 82, 9: 2.

VestMaN, E. Sortforsoksverksamhet med oljevixter i
Finland. NJF seminarium oljevixtodling p. 132—133.
Gdteborg 1980.

— Kevitrypsi ja -rapsilajikkeet.
17. 3. 1981. p. 10.

— Pellavan pitkd alamiki, viljely kiinnostaa taas. Kou-
volan Sanomat 2. 8. 1981. p. 10.

Koetoim. ja kiyt.
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Institute of Plant Pathology, Vantaa

Bremer, K. Witches broom disease of Arctostaphylos and
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— Pieniversoisuustautia mustikassa, puolukassa ja sian-
puolassa. Kotipuutarha 41: 359.

— Vadelman versotauti — uhka vadelman viljelylle.
Koetoim. ja kdyt. 17. 3. 1981. p. 12. '
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33: 185—193.

— & Saroniemr, H. Navettaympiristdn muutos vai-
kuttaa Jehmin terveyteen. Karjatalous 57, 6—7:
37—39.

— & TaNuvaneii, E. The effects of sugar alcobols on
metabolism of growing pigs. Acta Vet. Scand. 22.

PomjoNEN, V. & Nist, M. Wet biomass as animal feed. —
Fodder as a by-product from energy forests. IEA Forestry
Planning Group B. — Growth and Production.
Report J.A.B—28. 30 p. Tokyo.

PouTtiaiNen, E. Kotieldintieteen laitoksella. Saroilta 4: 4.
Haastattelu.

— Ulkomaiset valkuaisvikirehut voidaan korvata koti-
maisilla rehuilla nautakarjan ruokinnassa. Karjatalous
57, 4: 4—5.

— Maatalouden kehitysmaatietouden opetus tiedekun-
nassa. Sampsalehti 2: 8—9.

— & HunTANEN, P. Valkuaisvajaus ja tuontivalkuaisen
korvaaminen kotimaisella valkuaisella lypsylehmien
ruokinnassa. Koetoim. ja kiyt. 28. 4. 81. p. 2.

— Kotieldintaloudella tirkesd merkitys kehitysmaiden
elintarvikehuollossa. Tuottoisa Kotieldintalous 1: 5—8.

— Vikirehut kotieliinten tuokinnassa. Esitelmi Hank-
kijan osuuskuntakokouksessa Kajaanissa 18. 11. 1981.
8 p. Lyhennelmi 3 p.

— Kasviksia vai eldintuotteita — Mitd vol tuottaa, siti
myds syodddn. Pellervo 82, 18: 6—7.

— Nurmisiilérehun tehokkaan hyviksikiytdén edelly-
tykset maidon- ja lihantuotannossa. Suomen ja Eestin
Neuvostotasavallan yhteinen siilérehuseminaari 9.—
10. 6. 1981 Tallinnassa. 4 p.

— Maitoko murheenkryyni? Pellervo 82. 2: 14—15.

— Kesilaitumella. Pellervo 82, 10: 26—27.

— Korkeat tuotokset kotimaisin rehuin. Pellervo 82,
14: 28—29.

— Tavoitteena siilérehun kiytén lisidminen ja tehosta-
minen maidontuotannossa. Maamichen lidke 3; 3—S8,

— Itseuudistuvalle suomalainen malli. Pellervo 82, 6:
50—>51.

— Kotieldintuotannon ongelma. Tuotantoteknologia ku-
luttaa energiaa. Studia Agraria 1981. Eripainos Maas.
Tulev. n:o 122/1981.



— Kotovaraisen ruokinnan mahdollisuudet lehmien tuo-
tantokyvyn kasvaessa. KTY-keskuksen edustajiston
kokous. Kangasala 8. 8. 81. (lyhennelmi alustuksesta).

PuoLaNNE, E., Aavrto, H., NIINIVAARA, F. P., Poxuja, M.,
SaroNiEmi, M., SyrjALA, L. & Tuorr, M. Tervaliha-
tutkimus. The iucidence of DFD meat in Finland. Hel-
singin yliopiston Lihateknologian laitoksen julkaisuja
279: 1—76.

PuorLanNE, E., Aavto, H., Saroniemr, H., NIINIVAARA,
F. P., Syrjari, L., Pouja, M. & Tuori, M. Terva-
libaisuuden estiminen. Agronomien Yhdistyksen jul-
kaisuja 92: 1—56.

Saro, M-L. & PexkaAriNeN, E. Kotimaisten mikrobi-
tuotteiden rehuarvo sialla. Koetoim. ja kiyt. 3. 3. 81.
p. 8.

— Suurtalouksien keittidjitteet sikojen rehuna. Suomen
Maatal. tiet. Seur. Tiedote 1: 110—114.

— & PEXKARINEN, E. Nutritive value for growing pigs of
pekilo protein and torula yeast grown in spent sulphite liguor.
J. Scient. Agric. Soc. Finl. 53: 52—56.

— & PexkARINEN, E. Rypsirouhe, rapsikakku ja herne
lihasian rehuna. Koetoim. ja kiyt. 27. 4. 81. p. 19.

—, Hunranen, P. & Virranen, E. Sulfiittiselluloosa-
teollisuuden sivutuotteet tuoreviljan siilontdaineena.
Koetoim. ja kiyt. 19. 5. 1981. p. 24.

— Rehuviljan laatukriteerit. Koetoim. ja kdyt. 19. 5.
1981. p. 22—23.

— Keittitjatteilld sianlihaa. Sika 3: 24—25,

— Sianlihantuotanto. Osa 1. Yleistietoa, ympiristotekijit,
ravinnontarpeen perusteita, ruoansulatus ja rehut.
Osa 2, Siitossiat, porsaat ja lihasiat. 101 p.

Savoniemr, H. & Nist, M.  Effects of environmental
change on udder health of dairy cows. Notrd. Vet. Med.
33: 178—184.

—, Tuori, M., SyrjALA-Quist, L. & PuoLanNEg, E.
Production environment of beef cattle farms in relation
o the incidence of DFD-meat. J. Scient. Agric. Soc.
Finl. 53: 314—320.

SeTALA, J., Nailonpussi-menetelmi rehun potsisula-
vuuden midrittimisessi. Suomen Maataloustieteellisen
Seuran tiedote 1: 161.

— Formaldehydi-urean hyviksikidyttd mirehtijalli. Li-
sensiaattityd, Helsingin yliopisto, kotieldintieteen lai-
tos. 95 p.

— SyrjALA, L. & SaLonNEN, J. Esikuivattu siilérehu
ja lypsylehmien heindn tarve. Koetoim. ja kiyt. 3.
3. 1981. p. 7.

SyrjALA-Qvist, L. Kotieldimet kuluttajana ja tuottajana.
Suomen Luonto 5: 139—152. Helsinki.

— Lammastaloutemme vaihtoehdot — villa ja turkikset.
Pellervo 82, 1: 19—20.

— Mineral and trace element supply of sheep on grass silage
Jeeding. J. Scient. Agric. Soc. Finl. 53: 302—306.

— Maataloussektorin kehitysapua lisittdvi. Maas. Tulev.
17. 11. 81. p. 5.

— Elintarvikehuolto turvattava myds kriisien aikana.
Karjalan Maa 28. 6. 81.

— Kotieldintutkimuksen uudet haasteet. Pellervo 82, 4:
32—33.

~— Lammastutkimusta Lapissa 1. Lammastalous 1: 19—21.

— Lammastutkimusta Lapissa 2. Hyttyset lampaiden rie-
sana. Lammastalous 2: 14—15, 17.

— Significance of proteinjenergy relationships in the practical
feeding of dairy caitle under the climatic conditions of
Northern Europe. ECE Symposium on observations on
the practical use of new sources of protein in relation
to energy supply for high production of milk and

. meat. Geneve 12.—16. 1. 1981. Esitelmimoniste 16 p.

— Kuivan heiniin vihimmdistarve siilorehuruokinnassa.
Karjatalous 57, 4: 10—11.

— Maataloustieteen pdivit. Avauspuhe. Suomen Maata-
loustieteellisen Seuran Tiedote 1: 1—4.

— Lehmi pirjad kotoisella. Pellervo 82, 8: 28—29.

— Verkot veteen, sienikoppa kiteen. Pellervo 82, 12:
18—19.

— Pasture feeding of lambs with and without supplements in
the conditions of Lapland. J. Scient. Agric. Soc. Finl.
53: 139—145.

— Raising lambs on natural and cultivated pastures in the
conditions of Lapland. J. Scient. Agric. Soc. Finl. 53:
146—151.

— Factors affecting feeding value and quality of grass silage.
Kiel group Seminar Helsinki 26. 8. Esitelmimoniste
7 p.

— Yhteistutkimus yksittdisen tutkijan kannalta. NTK:n
jarjestimi tutkimuksen yhteistyoseminaari. Esitelmi-
moniste 3 p.

— Eldinsuojelu ja suurtuotanto — tilanne Suomessa.
Eldinten Ystivd 6: 7—8. )
— Djurskyddet och storproduktionen — situationen i

Finland. Djurvinnen 6: 10—11.

— Niringsimnes forluster vid olika skeden av ensilering
och utfodring. NJF Seminar, Spill och kvalitetsfr-
luster vid skatd, beredning och hantering av vallfoder.
Esitelmimoniste.

— Témin syksyn rehuvilja: Kevytti mutta kiyttokel-
poista. Pellervo 82, 16: 6—7.

— Kohti liittoa. Maatalous 8—9: 153.

— Lammastutkimusta Lapissa. 3. Karitsoiden lisirehun
tarve. Lammastalous 3: 6—S8.

— Lammastutkimusta Lapissa- 4. Karitsoiden kasvatus
Lapin luonnonlaitumilla. Lammastalous 4: 11—13.

— Katovuoden vahingot pienemmiksi rehusddstolld ja
suunnitelmallisuudella. Katjalainen 22. 10. 81.

— Katokesddi saattaa seurata jopa vakava maitopula.

29, 10. 81,
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— Valmista joulu kotieldimillekin. Pellervo 82, 20:
26—27.

— & Morsio, A. Karitsoiden kasvatus Lapin luonnon-
laitumilla. Koetoim. ja kiyt. 28. 4. 81. p. 20.

— & Moisio, A. Karitsoiden lisirehun tarve. Koetoim.
ja kidyt. 28. 7. 81. p. 31.

— & WesTERHOLM, B. Lampaat metsilaitumilla. Koe-
toim. ja kiyt. 27. 10. 81. p. 42.

— BoMan, M. & Moisto, S. Lammastalouden rakenne
ja merkitys elinkeinona Suomessa. Kotieldinjalos-
tuksen tiedote 49: 1—25.

— SeTALA, J. & Tuori, M. Field peas as a protein source
Sfor high producing dairy cows on grass silage and hay based
Sfeeding. ]J. Scient. Agric. Soc. Finl. 53: 307—313.

‘Tuori, M. & SyrjALA-Qvist, L. Monensin feeding trial
with young growing balls. J. Scient. Agric. Soc. Finl. 53:
269—274.

— & SyrjAri, L. Raportti monensin-natrium ruokinta-
kokeesta sonneilla. Report on monensin-sodinm feeding
trial with bulls in Finland. Raportti maa- ja metsitalous-
ministeridlle. 25 p.

Lihateknologian laitos

Institnte of Meat Technology

HaNNUKAINEN, E. Makkaran ja lihan kulutus ja merkitys
ravintona Suomessa tilld vuosisadalla. HY/lihatekno-
logian laitoksen julkaisuja 274.

— & SEPPANEN, R. Lihan ja makkaran kulutuksen vai-
kutus muiden ruoka-aineiden kulutukseen. HY/liha-
teknologian laitoksen julkaisuja 273.

LIHATEOLLISUUDEN TUTKIMUSTOIMIKUNTA. Makkaran ke-
miallinen koostumus ja laatuun vaikuttavat tekijit.
HY/lihateknologian laitoksen julkaisuja 281.

Periji, E. Poronlihavalmisteiden tuotekehittelystd II:
Hienonnettu kylmisavuliha ja suolalihavalmisteet.
Poromies 3, 1981, HY/lihateknologian laitoksen jul-
kaisuja 284.

—, PuorannEg, E. & Varervuo, 1. pH-arvon vaikutus
jauhelihan ja tyhjidpakatun ulkofileen siilyvyyteen.
Suomen Eliinlddkirilehti 87: 75—87. HY/lihatekno-
logian laitoksen julkaisuja 227.

—, Raunara, T. & Nunivaara, F. P. Uusien poron-
lihavalmisteiden tuotekehittely. HY/lihateknologian
laitoksen julkaisuja 276.

— & RaunaLra, T. Poronlihavalmisteiden tuotekehitte-
lysta I: Kylmidsavuvalmisteet. Poromies 2, 1981. HY/
lihateknologian laitoksen julkaisuja 283,

— & Raunara, T. Poronlihavalmisteiden tuotekehitte-
lysti III: »Biinderfleisch». Poromies 4, 1981. HY/
lihateknologian laitoksen julkaisuja 285.

PuoLanNE, E. Tervalihaisuuden estiminen. Agronomien
yhdistyksen julkaisuja 92. HY/lihateknologian lai-
toksen julkaisuja 282.
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— Stressilihaisuuden esiintymisen syitdi. DFD-sympo-
sium, Moskova. 1981. HY/lihateknologian laitoksen
julkaisuja 288.

— Stressilihan pakkaaminen ja siilytys. DFD-symposium,
Moskova, 1981. HY/lihateknologian laitoksen jul-
kaisuja 288.

— & Aavro, H. 1980. The incidence of dark-cutting beef in
young bulls in Finland. Proc. EEC seminar »The problem
of dark-cutting in beef». Bryssel, Belgien 1980. HY/
lihateknologian laitoksen julkaisuja 278.

—, Aavro, H., Nun~ivaara, F. P., Pouja, M., Savro-
NreM1, H., Syrjivi, L. & Tuorr, M. Tervaliha-
tutkimus. HY/lihateknologian laitoksen julkaisuja
279.

— & RUUSUNEN, M. The properties of connective lissue
membrane and pig skin as raw materials for cooked sausage.
Meat Science 5: 371—382. HY/lihateknologian lai-
toksen julkaisuja 294.

Raunavra, T., SAARELA, S. & Puoranng, E. Poronlihan
hinnanmuodostuksesta. Poromies 5. HY/lihatekno-
logian laitoksen julkaisuja 280.

Maanviljelyskemian laitos

Department of Agricultural Chemistry

Jokinen, R. Magnesiumgddsling i Finland. Nord.
Jordbr.forskn. 63.

— The magnesium status of Finnish mineral soils and the
requirement of magnesium supply. 3rd Int. Symp. Mag-
nesium, Magnesium Bulletin 3, 1 a: 1—35.

— Effect of liming on the magnesium status of some mineral
soils and on the fate of fertilizer magnesium. J. Scient.
Agric. Soc. Finl. 53: 126—137.

— Reguirement for magnesium fertilization in Finland. J.
Scient. Agric. Soc. Finl. 53: 239—268.

HarTixAINEN, H. Effect of decreasing acidity on the extracia-
bility of inorganic soil phosphorns. ]J. Scient. Agric. Soc.
Finl. 53: 16—26.

— Ubptake of soil P, Al, Fe, Mn, Mg and Ca by Italian rye
grass (Lolium multiflorum Lam.) induced by synthetic
chelating agent. J. Scient. Agric. Soc. Finl. 53: 152—160.

MANTYLAHTI, V. & YLARANTA, T. The effect of heat
treatment and ionoging irradiation on the extractability of
some micronuirients in soils. Ann. Agric. Fenn. 20:
253—260.

Yriranta, T. & MANTYLAHTI, V. Lannoitetypen tappiot
maassa. Koetoim. ja kiyt 28. 4. 1981. p. 19—20,

Maatalousekonomian laitos

Depariment of Agricaltural Economics

Inmamuorira, R. Elintarvikehuoltomme vaihtoehdot.
Maatalous 1: 2—4,



— Maatilan sukupolvenvaihdos 1. Sukupolvenvaihdos ja
sen seuraukset, Kdyt. Maamies 2: 10—12.

— Maatilan sukupolvenvaihdos 2. Sukupolvenvaihdok-
sen rahoitusongelmat. Kiyt. Maamies 3: 18—20.

— Tulevaisuuden haasteet maataloustutkimukselle. Erip.
Maas. Tulev. 26. 3. 1981, p. 4.

— Maatalouspolitiikkaan liittyvii peruskisitteistdd. Hels.
yliop. maat.ckonomian laitoksen julk. 3: 1—50.

— Maatalouspolitiikan otteita saatetaan joutua tehosta-
maan. Studia agraria. Erip. Maas. Tulev. n:0 127. 1 p.

— Elintarviketuotannon ohjauksen lihtdkohdat. Kemian
piivit, luentomoniste 4 p.

— Kotimaisuuden osuus kasvaa. Aamulehti 318, 1 p.

— Maataloustutkimuksella ja neuvonnalla uudet haasteet.
Maas. Tulev. 144: 4.

Norpring, K. Forslag till datautskrifter i ett ADB-
baserat rikenskapssystem med resultatredovisning och
-analys. Helsingin yliop. maatalousekon. lait. julk. 2
(Lantbr.ekon. inst. Helsingfors univ. publ. 2) Hel-
singfors 1981. 99 p.+bil.

Rantara, O. Sianlihantuotannon tehokkuus ja talou-
dellisuus kiytinnén olosuhteissa. Suomen maatal.tiet.
seur, tiedote 1981, 1: 105—109.

RyyNANEN, V. Principiella frigor £6r virdering av lant-
bruksfastigheter. (Jordprisernas och inflationens in-
verkan p3 dgare- och produktionsstrukturen. Féreds.
saml. NJF-forskarkontaktméte 28—29. 9. 1980.)
Lantbr.ekon. inst. vid Helsingfors univ. publ. 1/1980,
p. 12—19. S ’

— Tavoitteena yritystoiminta ja eliminmuoto. Maata-
louden kaksi roolia tekevit elinkeinosta vahvan.
Studia Agraria 1981, Erip. Maas. Tulev. 123.

— & PoLkki, L. Maanviljelystalous, 3. painos. 265 p.
Rauma. -

Turkkr, A. Kuinka peltoviljely kannattaa koneistaa.
Karjatalous 57, 6—7: 16—17.

— Millainen ruokinta kannattavin? Pellervo 82, 13:
22—23.

— Miten kiytin peltoalani? Leipd leveimmaiksi 29, 4:
5—6.

— & Hemivi, K. Siilsrehun ja heindn kotjuun ja kiytén
talous. Siilérehua ja heindd taloudellisesti. Tieto
tuottamaan 11: 80—92.

Weckman, K. J., NuNmikr, J. & Norbpring, K. Maa-
tilan liikkeenjohdon apuvilineet. Tietokonepohjaisten
apuvilineiden kehittimismahdollisuuksia koskeva esi-
tutkimus. Helsingin yliop. maatalousekon. lait. julk. 1.
70 p.+11 liit.

WESTERMARCK, N. Malaysia vigvisare for framgéngsrik
jordreform. Kehitysyhteistyd — Utvecklingssamarbete
1: 18—23.

— Specialodlingar av gronsaker i dbolindsk skirgirds-
bygd. Sdrtr. 1981. 8 p.

— Ajatelmia maatalouden yleisneuvonnan ja erikois-
neuvonnan tiimoilta. Betraktelser kring temat allmin
respektive special lantbruksiddgivning., Kylvosiemen
1981, 1: 3—9.

— Betydelsen av koncentrerad grénskasradgivning for
en dbolindsk skirgirdsbygd. Helsingin yliop. neu-
vontaopin ja tiydennyskoul. kesk. julk. 15. 46 p.+
bil.

— Kotieldintalous maailmankuvassa. Nautakarja 11, 5:
37—39.

YLARANTA, M. & RYYNANEN, V. Consumtion of working
time in strawberry production. ]. Scient. Agric. Soc.
Finl. 53, 2: 75—82.

YriraLo, M. Mbojligheter att anvinda avkastningsvirdet
vid prissittning av brukningsenheter. (Jordprisernas
och inflationens inverkan pa dgare- och produktions-
strukturen. Foredragssaml. NJF-forskarkontaktmoéte
28—29. 1980). Lantbruksekon. inst. vid Helsingfors
univ. publ. 1/1980. p. 40—45.

— Investointien rahoitus, inflaatio ja verotus. Maatalous
6—7: 139.

Maatalous- ja metsieldintieteen laitos

Department of Agricultural and Forest Zoology

HEeL16vaara, K. & Terno, E. Effect of undergrowth on
the occurrence of the pine bark-bug, Aradus cinnamonens

(Heteroptera, Aradidae). Ann. Ent. Fenn. 47: 11—16.

Kurera, S. & Kurera, A. Kirva lentdi — levidiko virus-
tauti. Pellervo 82, 11: 16—18.

Lenrty, J. P. Abundance and survival of eggs of the bird cherry-
oat aphid, Rhopalosiphum padi in southern Finland. Ann.
Ent. Fenn, 47: 125—130.

NvuorTeva, M. Ytimennivertijit mintyjen tuholaisina.
Helsingin Yliopisto. Maatalous- ja Metsieldintiet.
Laitos. Julk. 2: 1—23.

—, Patomixi, J. & Saary, L. Large poplar longhorn,
Saperda carcharias (L.), as food for white-backed wood-
pecker, Dendrocopos lencotos (Bechst.). Silva Fenn. 15:
208—221.

Puukko, K. Okakaarnakuoriaisen, Ips acuminatus Gyll.
(Coleaptera, Scolytidae) levinneisyyden nykyinen eteli-
raja Suomessa. Silva Fenn. 15: 222—227.

TerHo, E. & HELIOVAARA, K. The population structure of
the pine bark-bug, Aradus cinnamomens (Heteroptera,
Aradidae) in southern Finland. Ann. Ent. Fenn. 47:
73—176.

VAris, A-L. Finnish entomological literature published in
1980. Ann. Ent. Fenn. 47, 3 a: 2—7.

— Kastemadot ja muut lierot — hyvien maiden hyvit
asukkaat. Kotipuutarha 41: 20—21.

— Japanin maatalous. Tehokasta tuotantoa pienissi yksi-
koissi. Kiytinnén Maamies 30, 11: 68—69.
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—IBRA — kansainvilisen mehildistietouden keskus.
Mehiliishoitaja 15: 74—75.

— Mebhiliistalous Suomessa. Mehildishoitaja 15: 94—95.

Virrasaart, M. The genns Caliroa (Hymenoptera, Tenth-
redinidae) in Finland. Notulae Ent. 61: 197—200.

Maatalousteknologian laitos

Department of Agricultural Engineering

Kares, M. Hydraulipumpun ja -moottorin teho, mo-
mentti ja kierrosluku. Kiytinndn Maamies 30, 1: 64.

— Vanhat ja uudet mittayksikét. Kéytinnén Maamies
30, 1: 66.

— Hyvi kattila ei yksin riiti. Kiytinondn Maamies 30,
6: 55.

— Uuden savupiipun teho ja vanhan parantaminen.
Koneviesti 19: 18.

— Etupesi on tehtivi huolella. Koneviesti 5: 13.

— Hyvi savupiippu. Koneviesti 11: 7.

— Oljykattilan kelvollisuus. Koneviesti 22: 8.
— & RauMa, S. Etupesi kotimaisen polttoaineen kiytto-
laitteena. Maatal.teknol. laitoksen tutk.tied. 39.
PenkoNEN, A. Kevennysti lannoitteiden kisittelyyn.
Kiytinndn Maamies 30, 3: 67, 4: 86.

— Ei voimalla vaan jirjelli. Maatilan Pirkka 2: 10,

— Lannoitteenkisittelymenetelmien kehittiminen pie-
nilli ja keskisuurilla tiloilla. Teho 4: 4.

— Energiapanosten pienentimismahdollisuudet kasvin-
tuotannossa. Koneviesti 12: 26.

— Lannoitteenkisittelymenetelmien kehittdminen. Ty6-
tehoseuran maataloustiedotus 272: 1.
— & Ristora, J. Orastuvuuden parantaminen nauha-
kylvossd. Maatal.teknol. laitoksen tutk.tied. 38: 1.
— & Siter1, M. Traktorin ja puimurin vaihtotiheyteen
vaikuttavat tekijit. Maatal.teknol. laitoksen tutk.tied.
37: 1.

Pururti, S. Kaivurisalaojituksen tydmenetelmiid kehi-
tetddin., Kiytinnon Maamies 30, 6: 53.

— Isinnin osuus. Salaojituspalsta. Kiéytinndén Maamies
30, 10: 23.

— Kaivurisalaojituksen tydnmenekkitutkimus. Salaojit-
taja 2: 3.

Maitotalouslaitos

Institute of Dairy Science

ALI-YRKKO, S. & ANTTILA, M. Suomalainen ristikuk- -

kaiséljy ravintorasvana. Viri Lactis 4, 4: 31—38.

AnTILA, M. Sdilérehut ja sdilénndn lisdaineet. Viri
Lactis 4, 2: 2—5.

— Maidon rasva ihmisen ravintona ja suomalaisen ruoka-
valion osana. Viri Lactis 4, 4: 2—6.
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— Havaintoja Hollannin juustoteollisuudesta. Viri Lactis
4, 4: 39—42.

— Liposomit elintarviketieteessi.
16, 3: 2—3.

— Maidon asema siilyy keskeiseni ravitsemuksessa.
Karjantuote 64, 6—7: 18—19.

— & AvL1-YRKKO, S. Finnish Brassica derived oils as dietary
fat. Kemia—Kemi 8: 827.

Elintarvikeylioppilas

Mikrobiologian laitos

Department of Microbiology

CARLBERG, G. & LINDSTROM, R. Possibilities of fly
resistance to Baci us thuringiensis exotoxin. Proc. 1981
Brit. Crop Protect. Conf. — Pest and Diseases. p.
591—597.

Fasricius, B-O., GyLLEnNBERG, H. G. & CARLBERG, G.
Nordic Register of Microbiologica Chulinre Collections.
Helsingin yliop. Mikrobiol. lait. Julk. 20: 47.

GYLLENBERG, H. G. Continuous cumulation of identification
matrices. A micro-computer exercise. Helsingin yliop.
Mikrobiol. lait. Julk. 20; 1—35.

HATARKA, A. Pretreatment of straw by white-rot fungi for
eng ymatic saccharification. Helsingin yliop. Mikrobiol.
lait. Julk. 20: 48.

Hareer, R. Acid production and symbiotic effectiveness of
Rbizobium trifolii. Helsingin yliop. Mikrobiol. lait.
Julk. 20: 42.

HemnoNeN-Tanski, H. The interaction of micro-organisms
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