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Purpose of the trial

In 1938, the Forest Research Institute, in asso-
ciation with the Finnish Grassland Society, car-
ried out a statistical survey of pasture conditions
in Finland (JAnt1I 1945). According to this
survey, the different kinds of pasture in the
country in 1938 were as follows:

Fodder units from pasture

i Area i Total
Kind of pastute 1000 hs Av.fufha mil %
fou.
Old hay leys, grazed 1—2
yts. before ploughing .. 222 1205 255 18.0
Permanent pasture ...... 33 1280 37 2.6

Edges of roads, ditches, etc. 48 616 32 23

Cut-over land .......... 441 368 181 12.8
Fenced woodland ....... 3680 80 295  20.8
Unfenced woodland . .... 3533 53 176 12.4
Aftermath grazing on hay

leys coveiiiiiiiiian 1121 363 407 28.8
Aftermath grazing on

natural meadow ....... 86 239 32 2.3

1415 100.0

In the 1920’s and 1930’s the cultivation of
permanent pasture was recommended in order
to improve pasture conditions in Finland. On
many farms throughout the country good results
were obtained, although the overall situation in
the whole country only improved very slowly.
Thus, even after 20 years of continued advisory

1611—65

work, the contribution of the cultivated perma-
nent pastures to the total pasture fodder utilized
in 1938 was only 2.6 %. On the other hand, it
was evident that summer feeding of live-stock
was shifting from forest to grazing on cultivated
land. According to official statistics, the total
area of cultivated land used for grazing during
the whole season was as follows:

Year (in 1 O(A)%te}icctares)
1920 .. e e 101
1925 e e 122
1930 Lot e e e 146
1035 L e e 153
1940 .o s 199
1945 L e 272
1950 .o e e 217
B 1 223
1959 it s 213

Before the second world war, only a small
proportion (about 25—30 000 ha) of the grazed
cultivated land consisted of the permanent pas-
tures recommended. Most of the cultivated land
used for grazing was hay leys of 3—4 yeats’
duration, which were usually grazed only in the
last year or two before being ploughed under.
The average grazing output of such leys was
very low, only about 1200 f.u./ha.



From the standpoint of both agriculture and
forestry, it was advisable that cultivated pastures
should be used for the summer feeding of live-
stock. Because of the low grazing yields of old
leys, this type of pasturing was not possible on the
small farms in this country. The system of per-
manent pasture, recommended in the 1920%s
and 1930’s, did not appear to be spreading very
rapidly. Thus, at the end of the 1930’s pasture
experts, as well as other interested groups in
Finland, began seriously to consider the possi-
bility of cultivating temporaty or rotational leys
for grazing (e.g. JANTTI 1940).

A change in the advisory policy from recom-
mending permanent pastures to temporary leys
could easily cause confusion among the farmers
and hinder progtess in pasture development. Thus
it was necessary to adopt a cautious approach to
the problem, especially since in both Sweden and
Germany emphasis continued in favour of pet-
manent pastures. Furthermore, in the first three
International Grassland Congresses only per-
manent pastures were discussed in the papers
given.

A turning point in the attitude to this basic
problem of hetbage production for grazing was
marked by the statement of R. G. STAPLEDON in his
opening address to the IVInternational Grassland
Congress in1937: »I hold that permanent grass —
where it is possible and reasonable to plough —
is wrong in theory, wrong in fact, is uneconomic
and ridiculous». This statement did not reach
Finland until 1940, when the report of the con-
gress arrived in this countty. Since this time, the
programme- for pasture promotion in Great
Britain has been in favour of temporary leys for
grazing. In the comprehensive book by W.

Davres (1952) on the subject of pasture manage-
ment, only 7 out of 300 pages are devoted to
permanent pastures.

Up to about 1950, no trials in which compari-
sons were specifically made between permanent
and temporary (or rotation) pastures had even
been carried out in Finland, or in the Scandina-
vian countries. Moreover, the methods of estab-
lishment and management of temporary pasture
were undeveloped. In order to improve the
situation, research on this subject was begun in
Finland, and was chiefly concerned with the fol-
lowing main points:

1. Age of pasture. Comparative trials between per-
manent and temporary grass (leys). At the same time, it
was desirable to find out for how many years leys could
profitably be maintained for grazing under different con-
ditions.

2. Plant species and seed mixtures to be used in leys
for grazing.

3. The place of grazing leys in the overall field rota-
tion programine.

4. Nitrogen fertilization on leys and its effect on clover.

5. Dual-purpose leys for both grazing and silage.

6. The optimum frequency and intensity of defolia-
tion for grazing leys.

In order to investigate these problems, the
Agricultural Research Centre, in collaboration
with the University of Helsinki, carried out a
series of three pasture experiments in the 1950’s.
They comprised 44 hectares of tile-drained fields
at the Viik Experimental Farm, 22 hectares of
land for a nitrogen fertilizer trial at the Malmi
Experimental Farm (JAntTr and KOvrijArvr
1964) as well as a grazing intensity trial at the
Jokioinen Experimental Farm (Huoxru~a 1960).
The present paper describes the first experi-
ment, i.e. that carried out at Viik.

Selection of plant material and location of trial fields

The purpose of the pastute experiment at
Viik was three-fold: to determine 1) the plant
species (seed mixtures) best suited for leys,
2) the number of years the ley can be maintained
and its most favourable position in the rotation,
and 3) during the later years of the experiment,
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the yields of leys in comparison with those of
permanent pastures.

Permanent pastutes under the conditions in
Finland become dominated by smooth-stalked
meadow grass (Poa pratensis) and white clover
( Trifolinm repens). They also contain a consider-



able amount of red fescue (Festuca rubra) and
common bent-grass (Agrostis tenwis); English
ryegrass, on the other hand, is not grown, since
it has proved very liable to succumb during the
winter in this country. In the pasture trial at
Viik, the fields representing permanent pasture
were established on the basis of experiences
obtained in the 1920’s and 1930’s. In the case
of the ley-pastures, on the other hand, many
years of experimentation would have been
necessary in order to establish the optimum
plant species composition, seed mixture, age of
the ley and its position in the rotation. Since,
however, the problem of proper methods of ley
management was extremely urgent, such time-
consuming preliminary studies could not be
undertaken. Instead, in planning the arrange-
ment of the leys in the Viik trial, consideration
was given to the practices used in other countries
and estimates were made of the likely value of
various plant species for ley-pastures in Finland.
On this basis, the following two seed mixtures
were designed ):

Meadow Cocksfoot-
fescue- dominated
dominated kg/ha
kgfha
Redclover .....covvveeinon. 5.0 5.0
White clover ................ 1.5 1.5
Timothy .................... 15.0 15.0
Meadow fescue .............. 15.0 —
Cocksfoot c.vviiiiiniiin.n — 15.0
Smooth-stalked meadow grass 3.0 —
Red fescue ...ovvveveinnnn 2.0 —
Total 41.5 36.5

The first, meadow fescue -dominated seed
mixture was used to develop the permanent pas-
tures after the ley phase of the swards; the
second, cocksfoot-dominated mixture was used
for the three-year leys. The rotation system used
for the leys was the six-year rotation employed

1) Timothy and red clover were local strains; cocks-
foot, meadow fescue and white clover were Danish
varieties; meadow grass and red fescue were foreign com-
mercial seed.

for many decades in Abetdeenshire, Scotland:
cereal, root crop or potatoes, cereal, three-year
ley.

On the basis of the seed mixtures selected, it
was possible to predict in advance the course of
development in the botanical composition of
the swards. Both mixtures contained so much
red clover that under conditions suitable for
clover, the leys would have become red clover-
dominated. On the other hand, even though red
clover is an aggressive species, this characteristic
can be controlled by the proper intensity of
defoliation. White clover, too, was present in
the mixtures in sufficient amounts to reach even
dominance in the swards. Timothy was included
in amounts greater than is conventional, but
since it is not aggressive, it did not prevent the
development of other species. Since smooth-
stalked meadow grass and red fescue could be
expected to occur only in small amounts in the
first to third years — and even later — the grass
fields established with a meadow fescue -domi-
nated mixture could be compared during the
first three years as leys for grazing with the
cocksfoot-dominated leys. '

In the early phase of the trial, there were thus
two different kinds of pasture to be mutually
compared: 1) meadow fescue -dominated leys
and 2) cocksfoot-dominated three-year leys in a
six-year rotation. When the meadow fescue-
dominated swards had passed the ley phase and
developed into permanent pasture, these as such
could then be compared with the leys in rotation.

The trial area was located on 44 hectars of
tile-drained land immediately adjacent to the
cowshed (Fig. 1). About 1/3 of the total area
consisted of pasture established with meadow
fescue -dominated mixture, divided into six
paddocks (P). The remaining 2/3 comprised the
cocksfoot-dominated leys together with the
other crops in the 6-year rotation, similarly
divided into six rotation fields (L). When each
of these fields was under grass, it was further
divided by a fence into two grazing paddocks,
a and b. Thus, the trial area had another group
of six paddocks, making a-total of 12 grazing
paddocks annually. The meadow fescue -domi-

3
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Fig. 1. Pasture trial area at Viik, 1950—59. Paddocks

P1—P6 were established with meadow fescue -dominated

seed mixture and developed into permanent pasture. Pad-

docks L1—IL6 comprised six-course rotation, in which

three-year leys were established with cocksfoot-dominated
. seed mixture.

nated paddocks (P) and the rotation fields (L)
were located by pairs in blocks, so that the two
kinds of pasture were evenly distributed through-

out the trial area (see map). The total surface area
of the trial paddocks was 43.87 hectares, divided
as follows:

Meadow fescue-dominated (P)

Pl o 1.85 ha
P e 1.82 »
P 3 2,49 »
P4 e e e 3.30 »
P S e 2,28 »
PG o e 2.89 »

Total 14.63 ha

Cocksfoot-dominated (L)

Lola o e e 1.85 ha
Lolb oo e 2.78 »
L 22 ittt it e e 1.71 »
L 2b e e e 2.15 »
Lo3a o 2.65 »
L 3 i e e e 2.75 »
D 3.25 »
L 4b o e e 3.40 »
I 2.70 »
L Sb e 2,40 »
L 6a ci e e 1,80 »
L Ob o e 1.80 »

Total 29.24 ha

The soil type on most of the trial area was
muddy sandclay soil; in some spots it was muddy
clay and in others finesand (see soil map. JANTTI
1953, p. 17). The entire area was tile-drained and
sloped gently towards the east and south (see
drainage map, JAnrTI 1953, p. 18).

Establishment of trial swards

The experimental leys were established as
early as possible in the spring with a spring
cereal as nurse crop. The fields were limed in
conjunction with the autumn ploughing, at a
rate of 10 000 kg/ha ground limestone. One-third
was applied before ploughing and two-thirds im-
mediately afterward. Basal fertilizers, consisting
of 1000 kgfha superphosphate and 300 kg/ha
40 %, muriate of potash were applied in the
spring at the time of tilling.
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The following procedure was used at the time
of establishing the trial swards:

1. When the soil had dried sufficiently in the spring,
it was harrowed with a tractor-drawn hatrow (Sampo
model) in order to incorporate the autumn-applied lime
into the soil.

2. Phosphate and’ potassium fertilizers were applied.

3. The soil was disc-harrowed in order to mix the
fertilizers into the furrow depth.

4. The seed bed was prepared by harrowing again
with the Sampo harrow.



5. The soil was compacted by rolling.

6. The spring cereal as well as meadow fescue (P pad-
docks) and cocksfoot (L paddocks) were drill-sown.

7. The remaining grass seed was sown broadcast with
a Tuulos sowing machine,

8. The ficlds were lightly harroved with a spike har-

row. The swards on paddocks P 1, P 2 and P 3 were
established in 1949, paddock P 4 in 1951, paddock P 5
in 1952, and paddock P 6 in 1953. The temporary leys
(I. paddocks) were initially seeded at the same time as
the corresponding P paddocks in the blocks; later seed-
ings of the L paddocks were made in accordance with
the rotation system.l)

Annual fertilizer applications and utilization of pasture

The paddocks P1—P 3 and L 1L 3 were
treated in 1950 with dressings of 200 kg/ha
superphosphate, 100 kg/ha 40 9%, muriate of
potash and 250 kg/ha nitrate of lime. In the
yeafs 1951—59 the annual dressings consisted
of 300 kg/ha phosphate, 100 kg/ha 40 9, potash
(or a corresponding amount of 50 %, potash),
and 800 kg/ha nitrate of lime. The latter was
given in four equal applications, the first in the
early spring and the others immediately follow-
ing the grazing periods. On the permanent
pastutes, phosphate and potash were applied
annually in the eatly spring. On the rotation
fields, on the other hand, P and K fertilizers were
applied in double amounts, but only to the three
field crops and not at all to the ley. When field
crops were growing, no nitrogen dressings were
given (to prevent lodging of the cereals). Since
the three-yeat ley was contained in a six-year

rotation, and since nitrogen was given only to

the ley, the total nitrogen applied to the L pad-
docks during each 6-year period amounted to
2 400 kg/ha less nitrate of lime than that received
by the meadow fescue-dominated P paddocks.
This fact should be taken into consideration
when the results are compared.

Grazing was begun on the first-year leys in
the spring. A single group of animals, mainly
dairy cattle, was used. In the years 1950—59
there were an average of 5.0 grazing periods on
the P paddocks, each lasting 2.4 days, with a
rest period of 23.5 days. The L paddocks were
grazed an average of 5.9 times, for an average
of 2.3 days, with a rest period of 21.1 days. In
the years 1950—59 the total output (expressed
as dry matter) was harvested as follows: on the
P paddocks, grazed 81 9, and ensilaged 19 %;
on the L paddocks, grazed 75 9, and ensilaged
25 9%, (cf. pp. 18—19).

Soil fertility of trial area, 1950—62

In the three years 1950, 1957 and 1962 soil
fertility analyses were made on the trial pasture
area. Soil samples wete taken at uniform inter-
vals of 30 metres, each sample consisting of
three subsamples collected at distances of about
2 metres from one another. The subsamples
were dug with a narrow-bladed spade and were
in the form of a block of topsoil about 20 cm
thick. The subsamples were combined, mixed,
and dried in the laboratory. Soil analyses were
petformed according to the method of VuorINEN
(1953). Tables 1—4 present the results of these

analyses. It should be mentioned that lime and
basal fertilizers were applied to paddocks P 1—
P 3 and L 1—L 3 before the 1950 soil analyses,
while the other- paddocks received such treat-
ment after the 1950 analyses (cf. p. 4) but before
those of 1957.

According to the soil fertility scheme of
Kurki (1960), the acidity, exchangeable calcium,
phosphorus and potassium contents of all the

1) The leys established in 1949 on paddocks L 3 a and
L 3b wete of four-year duration,



Table 1. pH in upper 20 cm soil layer in Viik

pasture trial, 1950, 1957

Table 2. Exchangeable calcium (CaCO, tn/ha) in upper
20 cm soil layer in Viik pastare trial, 1950, 1957

and 1962 and 1962
Year 1950 1957 1962 Year 1950 1957 1962
Paddock x s x s = s Paddock x s x s = s
P1 ... 6.3 {021 6.5 |0.14| 63| 0.12 P1 .......... 15.2| 2.5 | 15.8] 2.0 | 19.2] 3,3
Lila .......... 6.3 | 0.22| 6.7 | 0.20| 6.6 | 0.18 L la .......... 16.51 3.3 | 15.9] 3.1 | 30.9] 19.8
Lilb .......... 6.2 | 0.21| 6.4 | 0.14| 6.1 | 0.17 L 1b .......... 16.8) 3.3 | 14.8] 3.0 | 14.4] 0.2
P2 ...l 6.0 | 0.43]| 6.5 | 0.18| 6.3 | 0.13 P2 .......... 18.1| 4.9 | 18.9] 3.9 | 22.4| 5.0
L2a .......... 5.9 | 0.32] 6.6 | 0.22| 6.6 | 0.24 L 2a .......... 20.7; 5.3 | 20.2| 2.9 | 25.2| 4.1
L2b .......... 55| 0.31] 6.0 | 0.37| 5.7 | 0.27 L 2b .......... 13.4] 5.5 | 15.2 4.0 | 13.4| 2.7
P3 ...l 5.4 | 0.62| 6.7 | 0.34| 6.3 | 0.28 P3 .......... 14.9 4.6 | 20.5| 4.9 | 20.7| 4.9
L3a .......... 5.5 | 0.45{ 6.2 | 0.30| 6.2 | 0.21 L 3a .......... 7.6] 2.2 | 13.2] 2.7 | 14.6| 3.6
L3b .......... 5.3 | 0.52| 6.1 | 0.30] 6.2 | 0.30 L3b .......... "7.5] 1.9 | 13.9] 2.4 | 17.1] 2.9
P4 6.1 |0.39] 6.6 | 0.22| 6.4 | 0.17 P4 .......... 13.2 3.1 | 21.5] 5.7 | 19.7] 3.3
L4a .......... 5.8 | 0.40| 6.4 | 0.40| 6.4 | 0.31 L 4a .......... 10.9| 4.9 | 15.3| 5.4 | 20.5| 7.4
L4b .......... 5.7 | 0.25| 6.4 | 0.19]| 6.5 | 0.22 L 4b .......... 9.5 3.1 | 15.2| 2.3 | 19.1| 4.2
P5 ... 5.1 | 0.56{ 6.0 | 0.53| 56| 025 P5 .......... 6.8 2.9 | 12.2| 4.4 | 14.1| 2.1
LS5a .......... 5.4 | 0.441 6.1 | 0.43| 6.1 | 0.39 L 5a .......... 9.7 4.8 | 12.3| 4.4 | 13.5| 3.6
L5b .......... 590,23 6.7 0.26| 6.5 | 0.22 L5b .......... 11.5) 2.1 | 19.6] 9.3 | 17.4| 5.5
P6 .......... 5.710.68]6.3]0.53| 62| 028 P6 .......... 9.6/ 4.3 | 17.7] 8.0 | 16.0| 4.2
Lé6a .......... 5.3 0.76| 6.4 | 0.64| 6.2 | 0.44 L 6a .......... 8.0 3.4 | 27.1| 3.0 | 18.0f 5.6
L6b ..., 53| 0.48] 6.2 | 0.44| 5.9 | 0.37 L 6b .......... 7.7 3.4 | 14.5] 4.9 | 13.8] 3.6
Table 3. Phosphorus (20 % superphosphate kg/ha) in  Table 4. Potassium (40 % KCl kg/ha) in upper 20 cm

upper 20 cm soil layer in Viik pasture trial, 1950,

soil layer in Viik pasture trial, 1950, 1957

1957 and 1962 and 1962
Year 1950 1957 1962 Year 1950 1957 1962
Paddock x s < s r s Paddock x s = s x s
P1 ...l 235| 52,0 373|191 | 649| 180 P 1 .......... 873| 557 |1425| 445 |2350| 750
Lla .......... 276 | 63.2| 479 230 (1193] 555 L 1a .......... 927| 714 |1257| 434 |1088| 766
L1b ..c.oo.... 257 | 61.6| 313 | 126 | 704 401 L 1b .......... 610| 316 |1085| 410 (1514 724
P2 ... 311 | 59.2| 472 | 229 739 197 P2 ... 1508| 889 |1912| 787 |2155| 876
L2a .......... 2811 42,4 426 156 | 723| 251 L 2a .......... 1580 775 |1 672| 387 |1513| 137
L2b .......... 171 52.9( 187 | 61 | 323| 186 L 2b .......... 983| 447 |1 830| 401 |1541| 480
P3 ... 184 60.8] 393 | 271 | 468 221 P3 .......... 1031| 412 (2016| 848 [1 550 905
L3a .......... 161 | 55.7| 255§ 168 | 333| 111 L 3a .......... 469| 141 |1464| 611 |1052{ 654
L3b ..., 144 | 46.0| 211 | 119 | 300/ 138 L 3b .......... 613 412 (1 327| 554 [1243| 470
P4 . 196| 85.7] 550 | 265 | 691| 260 P 4 .......... 1226| 573 |1 817| 373 |2453| 837
Ld4a .......... 168 | 71.8| 292| 252 | 406| 291 L 4a .......... 654| 592 (1268| 520 |1619| 514
L4b .......... 1941 98.1| 366 | 296 | 407| 247 L 4b .......... 901| 498 (1247| 559 [1284| 690
P5 ...l 120 | 59.7( 200 | 182 | 379 240 PS5 .......... 717{ 349 |1198| 389 |1219| 387
L5a .......... 138 | 66.6 | 222 | 142 | 431| 385 L 52 .......... 290| 603 |1372| 535 (1661 885
L5b ..., 196 | 52.1| 369 | 182 | 547| 252 L 5b .......... 962| 207 (1 515| 338 |1411| 558
P6 ...l 225(124.1| 368 | 356 | 444| 410 P 6 .......... 992| 405 [1306| 521 |1307| 424
L6a .......... 140 | 31.0f 312 | 327 | 430 249 L 6a .......... 998| 401 (1482| 320 |1470| 511
L6b ...o...... 146 [100.0 | 184 153 | 272| 196 L 6b .......... 902| 525 |1554| 478 [1300| 419

paddocks after basic liming and PK fertilizers
were at least satisfactory, and usually good or
very good. The initial excess acidity of the soil,
resulting from the prevalence of muddy clay, was
eliminated by heavy applications (10 000 kg/ha)
of ground limestone. This did not raise the pH
values too high, however. The soil analysis

results also indicate that the phosphate and
potassium dressings were adequate. The phos-
phate contents in all the paddocks showed a pro-
nounded increase in the years 1950—62. Simi-
larly, the potassium content rose in most of the
paddocks and in 1962 was at least satisfactory
on all of them.



Weather conditions, 1950‘—59

In estimating the basic requirements for
pasture management in Finland and in making
comparisons with other countries, the limitations
imposed by the rigorous climate in this country
must be especially taken into considerations. In
the first place, the grazing season is short —
averaging 120—130 days — and the period of
indoor feeding correspondingly long. In addi-
tion, the beginning and end of the grazing season
are quite sharply determined by the thawing of
the ground frost in the spring and by the rapid
freezing of the soil and appearance of a snow
cover in the autumn. For these reasons, it is not
possible appreciably to lengthen the grazing
season in Finland, at least for dairy cattle, even
if it could be arranged that a considerable growth
of herbage temained at the end of the growing
season. From the standpoint of pasture produc-
tion, the spring and early part of the summer are
relatively dry, and there may be extreme fluctua-
tions in the rainfall during this period from year
to year. In consequcﬁce, white clover, which is
in many countries an important pasture plant,
generally suffers in Finland from the dry condi-
tions and may even disappear completely as a
result of drought. On the other hand, even when
moisture conditions are favourable in the early
spring and autumn, the temperature is usually

Table 5. Temperature at Viik during the growing
seasons of 1950—1959

too low for the growth of white clover. These
factors, as well as periods of drought occuring
during the summer, make the cultivation of
white clover very uncertain in this country. In
the winter, the low temperatutres, the prevalence
of winter fungal diseases as a result of the heavy
snow cover, and the occasional occutence of ice
scorch, especially in South Finland, place special
demands upon the pastute plants cultivated in
Finland.

In general, the growth of pasture herbage in
the spting is limited by the low temperatures.
There is usually sufficient moisture in the soil
in the spring to guarantee satisfactory growth
until the middle of June. Nevertheless, spring
rains are advantageous, especially since they aid
in thawing the frozen ground. From the stand-
point of pasture, heavy rainfall is particularly
beneficial, in July and August, when dry con-
ditions are the limiting factor for herbage
growth. On the other hand, heavy rains in the
autumn are usually accompanied by low tempera-
tures, which limit the growth of the pastute.

The weather conditions prevailing during the
grazing seasons of the 10 years of this study
(1950—59) ate shown in Tables 5 and 6. These
data were taken from observations made either at
Viik or at Malmi Alrfield, about 3 miles from Viik.

Table 6. Precipitation at Viik during the growing
seasons of 1950—1959

Month v o| v |V1]v11|vm|1x %;"5 Month v | v |v1|vn|vm|1x Y
o | °
Year Average daily temperature C° <;> 2 Year mm E Zl
1950 ....... 5.3 | 11.4| 16.1| 17.0{ 17.5| 12.0| 13.2 1950 ....... 103 26| 11| 37| 25|.105| 307
1951 ....... 4.4 8.6[ 15.1| 16.5| 19.2| 12.8| 12.8 1951 ....... 53 7] 43| 42| 25| 45| 215
1952 ....... 4.9 8.6 15.1| 17.4| 14.8| 9.1} 11.7 1952 ....... 33| 41| 60| 65| 101} 130 430
1953 ....... 4,5| 9.3| 17.8| 17.4| 15.2} 9.2 12,2 1953 ....... 16 45/ 52| 98| 89| 102 402
1954 ....... 1.3 11.1| 13.9| 17.3] 15.1| 11.3| 11.7 1954 ....... 25 4 36| 97| 102| 123| 387
1955 ....... —1.4| 6.4 13.0| 18.5| 18.1| 13.4| 11,3 1955 ....... 34 67| 31| 17| 26| 61| 236
1956 ....... —0.5| 9.1| 15.9| 15.9| 13.2| 8.2{ 10.3 1956 ....... 47 17| 20| 129| 135| 36| 384
1957 ....... 1.1} 9.2| 12.8] 17.9| 15.5 9.4| 11.0 1957 ....... 17 39| 62| 72| 89| 102| 381
1958 ....... 0.3! 8.3 14.0| 15.6| 14.4} 9.7| 10.4 1958 ....... 16 711 13| 89| 58| 32| 279
1959 ....... 3.4| 10.4] 15.7| 19.1| 17.2} 8.3 12.4 1959 ....... 35 26| 31| 65| 42 7| 206
Average Average
1950—1959 .| 2.33| 9.24[14.94/17.26|16,02(10.34[11,70 1950—1959 . | 37.9| 34.3| 35.9| 71.1| 69.2| 74.3] 323
Helsinki Helsinki
Average Average
1921—1950 .{ 2.5 | 9.0 {13.5 [17.2 |15.7 |11.0 |11.48 1921—1950 . | 44 | 50 {54 |59 |79 |73 359




The precipitation figures in Table 6 show that
the seasons of 1951, 1955 and 1959 were drier
than normal. In 1955 there was a period of seven
weeks in July and August when practically no
rain fell. In 1950 the three summer months also
had very little rainfall. From the point of view
of pasture production, the season of 1953 was

Depth of

In order to observe the depth of the water
table on the trial pastute area, 18 measur-
ing tubes were placed on the paddocks P 1, L 1,
P2,L2,P3andL 3in May of 1950. They were
placed according to instructions given by the
Hydrological Institute so that the depth of the
water table could be observed on different soil
types and on terrain differing in elevation and
slope. Later, when swards were established, six
additional tubes were put on paddocks P 4, L 4,
P5,1L5,P6and L 6. Measurements were made
twice monthly from May to October in the years
1950—59. The results of these measurements are
given in Table 7.

In observing the fluctuations in water table at
the different measuring sites, it was found that
on finesand and muddy clay areas, the ground
water level decreased in dry petiods and rose in
wet periods quite sensitively. When the ground
water level dropped in muddy clay soil, the
growth of herbage diminished owing to lack of
moisture. On finesand soil, on the other hand,

ideal in terms of both temperature and rainfall.
Likewise, the abundant rains in July and August
of 1954 were very beneficial for pasture herbage
growth. On the other hand, the heavy rains in
the autumn of 1952 and 1957 wete accompanied
by low temperatures which, in turn, reduced the
amount of growth on the expetimental pastures.

water table

even though the water table sank, the pasture
plants continued to grow.

On sandy clay soil, which made up the greater
part of the trial area, the fluctuations.in water
table due to precipitation were slower than on
the other soil types. In general, when the water
table was at the level of the tile drains (110—
120 cm), the leys did not appear to suffer from
lack of moisture even during dry periods. At
these times the subsoil was moist up to a level
of about 30—40 cm from the surface of the
ground, and this was evidently sufficient to pro-
vide adequate moisture for the plants. When the
water table dropped below the level of the drains,
spells of dry weather had an adverse effect on
the growth of the ley. From both the water table
measurements (Table 7) and the precipitation
data (Table 6), it is seen that in the seasons 1951,
1955 and 1959 drought was the factor limiting
herbage growth. Similatly, in the latter part of
the summer of 1950, the water table was too low
for successful growth of pasture.

Table 7. Average depth of ground water table (cm) 1) on trial pasture at Viik, 1950—1959

. May June July August September October
ear
2/5 ‘ 15/5 1/6 I 15/6 177 15/7 1/8 15/8 119 15/9 1/10 15/10

1950 ..o .. .. 122 129 142 154 158 164 166 167 163 115
1951 oo 102 111 117 126 137 142 149 158 172 183 181 183
1952 o 99 131 123 125 135 121 154 155 147 150 92 43
1953 ool 106 112 109 114 116 126 109 123 90 86 75 81
1954 ..o 85 98 114 111 116 121 123 91 109 112 70 ..
1955 o 54 66 82 96 101 112 128 144 159 159 159 121
1956 .o 26 85 95 105 102 112 107 101 60 83 87 80
1957 v 59 81 97 97 103 110 117 123 98 65 59 70
1958 ..o 68 72 920 103 100 113 106 114 120 128 136 ..
1959 ..., .. 107 111 117 130 134 160 164 174 156 157 157
Average

1950—1959 ........ 75 96 106 112 118 124 131 134 130 129 118 106

1) In calculating the average values, the depth of the water table at those places where the tube was completely dry
was considered to be equal to the length of the tube (= 200 cm).



Botanical composition of swards

During all the summers of the period 1950—59
the botanical composition of the trial pastures
was estimated visually at the time of the sample
cuts. Accurate annual weight determinations of
the botanical composition were made only on
the two paddock pairs P2—IL.22 and P5—
L 5 a, however. Every year three determinations
were performed: at the beginning of June, in
the middle of July and at the end of August.
Just before grazing was begun, 10 sample cuts
(ca. 2 m?* each) were made at random in each
paddock and the herbage was weighed. In the
laboratory the separate herbage samples were
well mixed; a 300-g portion of each sample was
taken and the different plant species were sepa-
rated and weighed. The values obtained in the
three determinations made each season ‘have
been averaged and are presented as percentages
in Tables 8, 9, 11 and 12. In 1962 similar weight
determinations were made on all the paddocks
(twice during the summer, in June and in
August). These average results are given in
Tables 10 and 13.

In studying the botanical composition of the

trial pastures and its changes from year to year,
it must be emphasized that this composition
depends on many different factors. The seed
mixture, method of sowing, and age of ley are
only contributory factors. In addition to these,
the soil type and its fertility, the moisture con-

ditions (rainfall and water table) and the tem-
perature, as well as the nature and quantity of
artificial fertilizers, all have a profound effect on
the botanical composition. Another factor of
great importance is the method of utilization of
the pasture (frequency and intensity of defolia-
tion) and its variations at different times of the

grazing seasoml.

Botanical composition of P paddocks (established
with meadow fescue-dominated seed mixture)

In Finland permanent pastures tend become
dominated by smooth-stalked meadow grass and
white clover, providing that the conditions are
favourable for these species. On loose, porous
soils, such as humus-containing finesand and
moraine soils, a red clovet timothy ley may be-
come — as a result of a few years of grazing and
manuting — a typical pasture sward dominated
by smooth-stalked meadow grass and white
clover. On compact clay and silty soil types, on
the other hand, meadow grass grows poorly and
spreads slowly. If, in addition, lack of adequate
moisture limits the growth of white clover, per-
manent pastures under the climatic conditions
in Finland become dominated by red fescue and
common bent-grass (Agrostis tensis). Such pas-
tures generally give low yields of poor quality
(cf. JANTII 1940).

Table 8. Change in botanical composition on paddock P 2 during the years 1950—61;
sown with 2 meadow fescue -dominated seed mixture

Age of ley, years 1 2 3 | 4 5 6 ‘ 7 8 9 - 10 11 I 12
1950 1951 1952 1 1953 1954 1955 | 1956 1957 1958 | 1959 1960 ] 1961
Year
Percentage of fresh weight

Red clover .......... 52.7| 17.9 4.3 — — 0.1 — — — — 0.1 —
White clover ........ 11.4 7.6]. 1.2 0.4 4.2 3.9 8.1 8.2 11.3 2.9 0.1 0.8
Timothy ............ 5.4 13.2 0.9 4.4 7.3 9.8 9.5 17.5 8.2 4.0 0.5 1.8
Meadow fescue . ...... 28.3| 55.5| 79.6| 78.0| 59%.2| 44.9| 27.3 7.1 - 2.3 0.8 1.3
Smooth stalked
Meadow grass and
Red fescue .......... 0.1 1.8 4.3 3.0 10.7| 12.8| 23.3| 18.1| 44.4] 48.5| 52.0 51.0
Couch grass ......... — — — — 1.9 4.0 4.2 8.3 6.7 12.3| 14.3 7.8
Dandelion ........... 2.1 4.0 9.7 14.2| 14.0| 22.5| 25.9| 31.3| 27.1| 25.7| 32.6| 36.3
Other weeds . ........ — — — — 2.7 2.0 1.7 9.5 2.3 4.3 0.6 1.0
Total +vurveanninnns 100.0| 100.0| 100.0] 100.0 | 100.0 | 100.0| 100.0| 100.0| 100.0 | 100.0| 100.0| 100.0
2 1611—865 : 9



Table 9. Change in botanical composition on paddock P 5 during the years 1953—61;
sown with a meadow fescue -dominated seed mixture

Age of ley, years 1 ’ 2 3 | 4 5 ’ 6 7 ’ 8 9
1953 ] 1954 1955 | 1956 1957 [ 1958 1959 ‘ 1960 1961
Year
Percentage of fresh weight
Red clover .................... 9.2 4.8 1.8 — — — — — —
White clover .................. 6.9 6.9 3.0 2.1 6.9 10.9 8.0 2.5 1.6
Timothy ....................... 34.8 14.9 13,6 15.9 22.5 20.1 12.7 0.3 1.8
Meadow fescue ................ 28.8 61.6 66.9 28.4 4.0 0.5 0.3 .0.2 —
Smooth stalked ................ — — — — — — — — —
Meadow grass ................. 1.0 4.2 3.2 10.3 25.0 25.9 40.5 70.5 70.3
Couch grass ................... 15.3 6.9 10.6 32.1 35.6 37.0 36.4 24.3 18.5
Dandelion ..................... 4.0 0.7 0.9 2.2 1.5 0.9 1.1 1.5 4.2
Other weeds ................... 4,0 4.5 4.7 1.0 0.7 3.6
Total ..ot | 100.0] 100.0] 100.0] 100.0] 100.0] 100.0] 100.0] 100.0] 1000

According to Tables 8, 9 and 10, the swards
on the P paddocks became dominated by
smooth-stalked meadow grass,
but nearly 10 years were required for this, in
spite of the heavy nitrogen dressings, which
generally favour this species. White clover
made up only a very small part of the swards
growth. As was mentioned above, the low tem-
peratures in Finland in the spring and autumn
as well as dryness during the summer restrict the
growth and spread of white clover. Closer
grazing would presumably have increased the
representation of this species in the sward, but
this practice would probably have decreased the
yield of the pasture. Under the conditions at
Viik, white clover had practically no significance,
either in regard to its herbage yield or to its role
in nitrogen fixation. However, because of its

Table 10. Botanical composition of various P paddocks
in 1962; sown with meadow fescue -dominated seed

mixtute
Age of ley, years 13 13 13 1 10 9
P1 P2 P3 P4 P5 Pé6
Paddock
Percentage of fresh weight
Red clover ........ - = - - - —
White clover ...... 2.9 —| 0.7 2.0 0.8 1.6
Timothy .......... 7.9 4.71 3.5 3.4 7.1} 4.3
Meadow fescue ....[ 2.4 6.4 0.9/ 1.6 0.1 4.5
Smooth stalked
Meadow grass ..... 52.2| 67.8] 86.7| 70.2| 72.3| 77.1
Couch grass ....... 16.0| 5.5 2,0 4.5 16,1 7.7
Dandelion ......... 18.0| 15.1| 5.7 17.3| 2.9 4.6
Other weeds ....... 0.6/ 0.5] 0.5 1.0/ 0.7] 0.2
Total v.vvvvnnn.... 100.0[100.0[100. 0| 100.0[100.0|100.0

value in improving the nutritive quality of the
pasture fodder, white clover is perhaps worthy
of inclusion in seed mixtures.

Red clover made up a considerable pro-
portion of the sward only during the first three
years of the ley. After the third year, it disap-
peared completely. This species has also been
known to diasappear on younger leys at Viik —
even of first-year leys, as is often the case on
ted clover-timothy leys intended for hay and
silage. Plant diseases, especially clover rot, have
been found to cause the disappearance of red
clover on young leys at Viik. Obviously another
factor was the strongly competitive growth of
meadow fescue as a result of the heavy nitrogen
applications. On the other hand, red clover often
gives bigh yields of good quality on young leys
(for example, on paddock P2 at Viik in 1950
and 1951), and consequently — in spite of its
lack of persistence — it can be recommended in
seed mixtures.

The amounts of timothy on the P pad-
docks were also low, but it nevertheless retained
its subordinate position in the sward for many
years. It should be especially mentioned that of
the species sown, timothy best withstood the
damage caused by ice scorch in the winter of
1956/57, when red clover, meadow fescue and
cocksfoot were almost entirely destroyed at Viik.
The main drawback of timothy is its poor
regrowth, particulatly on compact clay and silty
soils. On the other hand, because of its advan-
tages — its palatability, rapid initial growth and



persistence under the conditions in Finland —
timothy can be recommended for inclusion in
pastute seed mixtures. Onlow-humous, compact
clay and silty soils which suffer from dryness,
however, it should be included only in small
amounts.

In planning these pasture trials, the weaknes-
ses of the above-mentioned plant species wete
known. Especially because of the uncertainty of
red clover and the poor tegrowth of timothy, it
was necessary to include in the seed mixture
other grass plants which were superior in terms
of their persistence, yield and regrowth. In this
respect, attention was first directed to meadow
fescue and cocksfoot (JANtTr 1940, 1947,
1953). Meadow fescue has, indeed,
proved to be an excellent pasture species; the
herbage yields — as well as their quality — on
the P paddocks during the first four (or six)
years were primarily due to the presence of mea-
dow fescue. However, because even this plant
was almost completely destroyed by ice scorch
in the winter of 1956/57, it is not possible to
know whether it would have continued to be
the dominant species for even longer (Tables 8,
9). In 1962 it occurred only in negligible amounts
on the different paddocks investigated (Table 10).
As far as is known, meadow fescue is generally
not a dominant plant species on permanent
pastures. It cannot withstand repeated close
grazing, which occasionally happens as a result
of varying weather conditions. In addition,
meadow fescue is one of the most demanding
ley plants in regard to soil fertility and manuring
(e.g. LEvy 1955). On rotation leys in the Viik
pasture trials, meadow fescue has proved to be
a sufficiently dependable crop, since ice scorch
occurs very seldom and not at all destructively
on fields with adequate run-off.

Dandelion (ZTaraxacum) and couch
grass (Agropyron repens) were the most im-
portant weed species on the P paddocks in the
years 1950—62. Dandelion was most prevalent
on paddocks P2, P4 and P1, although its
amounts in the first four years were not vety
great. Couch grass was especially abundant on
paddock P5 right from its establishment in

1953, and its amounts generally increased from
year to year. Other weed species were of no
practical significance on the P paddocks. Creep-
ing thistle (Cirsium arvense) occurred to some
extent in the first-year leys, but it was consumed
by the animals and later disappeared. An
especially noteworthy fact is that tussock grass
(Deschampsia caespitosa), which is otherwise com-
mon on permanent pastures on these kinds of
soil, was very scarce and did not occur at all in
the form of hummocks.

In studying the botanical composition of the
leys established with meadow fescue -dominated
mixture, the supetiority of this species in the
first six years deserves to be especially noted. If
meadow fescue had not been the dominant grass
in the sward, the leys would have become thin-
ned and overrun with weeds when red clover
disappeared and timothy declined. Such a period
of thinning and weed growth is common on
permanent pastures at the establishment phase
and is known among German pasture workers
as »the hunger years».

In the 1920’s and 1930’s a seed mixture of
many different species was generally recom-
mended for establishing permanent pastures on
clay soils in Finland. The following is an ex-
ample of such a mixture (from the Agricultural
Almanac of 1932):

Red clover .......ovvennnnn 3 kg/ha
Alsike » .ol 3 »
White » i 4 »
Timothy ........... e 10 »
Foxtail ........ .ot 4 »
Cocksfoot «uveeerinnninnn. 3 »
Meadow fescue .. ....ooiinnn 6 »
Smooth-stalked meadow grass 5 »
38 kg/ha

If the red and alsike clover survived well, their
yields — together with those of timothy, cocks-
foot and meadow fescue — wete often satis-
factory during the first three years. The inclusion
of foxtail in the mixture appears to be of doubt-
ful value, mainly because of its different growth
rhythm. After the first three years, when the red
and alsike clovers had disappeared, and the
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timothy had become weakned — and if, in
addition, white clover had suffered from drought
— then, owing to their small propostions in the
seed mixtute, cocksfoot and meadow fescue
could not form a dense sward, especially since
in the 1920’s and 1930’s nitrogen fertilizers were
little used on grassland. The result, as might be
expected, was generally a poor pasture on com-
pact clay and silty soils. The domination of the
sward by red fescue and common bent-grass
proceeded very gradually, and because of lack
of nitrogen dressings, smooth-stalked meadow
grass seldom became a dominant species. Such
an unfavourable developmental pattern in the
botanical composition of grasslands undoubtedly
had an important influence in retarding the in-
- creased usage of permanent pasture, particularly
in southwestern Finland, where low-humous
compact clay and silty soils are common.

Botanical composition of L paddocks (established
with cocksfoot-dominated seed mixcture)

In planning the seed mixture for the tem-
porary or rotation pastures in the Viik experi-
ment and taking into account the above-de-
sctibed weaknesses of red clover, timothy and
the species dominating permanent pastures, at-
tention was directed especiallyto cocksfoot
(besides meadow fescue). This plant has been
known to be cultivated for many decades in leys
used for grazing in Great Britain. For example,
in the well-known seed mixture of Robert Elliot
and Cockle Park, it is suggested in amounts of
10—14 kg/ha (cf. Jinrr1 1953). The advantages
of cocksfoot, as generally mentioned in the
literature, are its high yield, good regrowth and
drought resistance — all of which are very im-
portant under Finnish conditions. Its drawbacks
are its poor palatability and its aggressiveness.
- In addition, on the basis of trials in Finland, its
lack of winter hardiness was suspected (Honka-
vAARA 1937; Varre 1930). On the other hand,
it was known that cocksfoot quite commonly
grows wild in this country. The poor palata-
bility of cocksfoot on pasture can at least partly
be attributed to its rapid growth in the early
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Table 11. Change in botanical composition on paddock
L 2a during the years 1950—58; ley sown with a cocks-
foot-dominated seed mixture

Age of ley, years 1 2 3 1 2 3

1950 | 1951 | 1953 | 1956 | 1957 | 1958

Year

Percentage of fresh weight

Red clover ........ 24,3 7.5 0.9 3.4 1l.2| —
White clover ...... 6.1 2.1 0.4 —| —| 2.9
Timothy .......... 2.5/ 9.0] 0.8 11.6] 30.2} 31,6
Cocksfoot ......... 62.2| 79.5| 93.0| 82.9| 51.1| 58.0
Couch grass ....... - ~ — —| —| 0.1
Other weeds ....... 4.9 1.9 4.9 2.1 17.5] 6.6
Total ............. 100.0)100.0{100.0({100.0{100.0/100.0

spring and also after each grazing period; as a
consequence it reaches and passes the grazing
stage of growth before the other plants in the
sward. If the sward is grazed according to the
development of the other species, cocksfoot has
then already formed flower stalks and is thus
rejected by the animals. On the other hand, if
cocksfoot is the dominant species in the ley and
if grazing is arranged according to its develop-
ment, then its palatability and dietary value can
be expected to be satisfactory.

The proportion of cocksfoot in the swards of
the trial pasture could be studied only on the
first-, second- and third-year leys. Weight deter-
minations of the botanical composition were
made three times in the course of the summer
during two 3-year periods: 1950—1952 and
1956—58 for paddock L 2a (Table 11) and
1953—55 and 1959—61 for paddock L. 5a
(Table 12). In addition, in 1962 determinations
were made twice during the summer on all the

L paddocks (Table 13).

"Table 12, Change in botanical composition on paddock

L 5a during the years 1953—61; ley sown with a cocks-
foot-dominated seed mixture

Age of ley, years 1 2 3 1 2 3

1953 | 1954 | 1955 | 1959 | 1960 | 1961

Year
Percentage of fresh weight

Red clover ........ 11.5| 2.8/ 0.3] 23.3| 5.4/ 0.8
White clover ...... 3.4/ 3.4/ 3.0 7.4 T.1] 6.9
Timothy .......... 20.9| 14.3| 10.0| 16.5] 1.0| 5.9
Cocksfoot ......... 42.6/ 65.7) 75.3 42.5| 83.0| 77.0
Couch grass ....... 16.0] 10.5| 8.0 9.7 3.3 8.6
Other weeds ....... 5.6/ 3.3 3.4] 0.6/ 0.2 0.8

............. 100.0|100. 0[100. 0[100. 0]100. 0[100. 0



Table 13. Botanical composition of vatious L paddocks in 1962;

sown with cocksfoot-dominated seed mixture

Age of ley, years ) 1 ‘ 1 ‘ 2 2 ‘ 2 2 i 3 3
L3a ' L3b [ Lia L1b 1 L2a L2b | L 6a L6b
Paddock
Percentage of fresh weight
Red clover ......coviniinnvonnnn 18.7 15.3 3.5 5.0 2.2 2.8 1.1 2.5
White clover . ...cooviviiinn. 6.4 7.1 2.8 3.7 0.9 1.5 3.3 1.2
Timothy ..oovveeiiiiivi s 13.6 16.6 5.7 9.0 13.4 14.4 6.0 7.4
Cocksfoot?) .....ovvvnvnnn R 45.2 38.0 80.6 74.5 74.9 70.3 77.6 80.6
Couchgrass .....oovvvevnnnn.. 12.7 22.1 2.1 4.8 0.3 0.7 7.1 5.3
Dandelion . ....vvviivvriinnnns — —_ 5.0 2.1 6.5 10.1 0.8 2.8
Other weeds . ....vvvvveennnunnn 3.4 0.9 0.3 0. 1.8 0.2 4.1 0.2
Total vvviiii s | 100.0 f 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1) On paddocks L 1a, L 1b and L 32 meadow fescue replaced cocksfoot.

Cocksfoot was alteady the dominant species
in the first year and continued to dominate in
the second and third years. The ice scorch
occurring in the winter of 1956/57 was de-
structive to all ley plants, but nevertheless
cocksfoot made up as much as 51 %, of the herb-
age on paddock L 2a in 1957 and 58 %, in 1958.

The proportion of red and white clover

in the sward was even less in these leys than in
those established with the meadow fescue-
dominated mixture (compare the paddock pair
P 2—1.2a, Tables 8 and 11). Their amounts —
especially that of red clover — decreased each
year, and it is evident that in leys established
with cocksfoot-dominated seed mixture, red
clover would not have any practical significance
after three yeats. However, the inclusion of these
clovers in the mixtute can be recommended for
the same reasons as in the case of the meadow
fescue-dominated mixture.

Timothy
amounts, but it should nevertheless be included
in cocksfoot-dominated seed mixtures. It is
especially noteworthy that although the ice
scorch in the winter of 1956/57 destroyed the
red clover and cocksfoot on paddock L 2a,
timothy sutvived well and in the following yeats
1957 and 1958 it occupied the space left by the
disappearance of the clover and cocksfoot
(Table 11). '

Couch grass also occurred on the L
paddocks, especially on paddock L 5a (Table

also occurred in moderate

12). This paddock and the adjacent one (P 5)
were heavily infested with couch grass at the
time the leys were established. On the other
hand, this weed was practically absent from pad-
dock L 2a. On the paddock pair P2—L2a
there had been no couch grass when the leys wete
established. Later, however, the weed spread to
paddock P 2 (Table 8).

Dandelion occurred to a small extent in
the second- and third-year leys (Table 13) but by
no means as heavily as on the P paddocks. In
the summer of 1957 Chenopodium, Lapsana com-
munis and Capsella bursa-pastoris spread into the
gaps caused by the ice scorch in the previous
winter,

The cocksfoot-dominated pastures were plan-
ned as three-year leys in the following 6-year
rotation (common in Aberdeenshire, Scotland):
1) oats (after grass), 2) roots (or potatoes), 3)
oats (or bartley), 4—6) three-year ley. In the
trial at Viik, however, it was found that cultivat-
ing roots ot potatoes was impossible on paddocks
L 4, L 5,and L 6 because of the excessive wet-
ness of these low-lying fields in the autumn.
Therefore, the rotation was modified to the fol-
lowing: batley, oats, batley, three-year ley. If
the original plan had been followed and roots ot
potatoes grown once every six years, the amounts
of couch grass on the L paddocks would ob-
viously have been less.

The main reason for planning the rotation
pasture in the Viik trial as a three-year ley was
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its successful use in Scotland, as previously men-
tioned. At the same time, it was-hoped that,
during this three-year period, red clover would
make up an important part of the sward; it was
known that it would not sutvice longer than this.
At the time of planning this trial, it was not
known that the relatively low price of nitrogen
fertilizers would make the use of heavy nitrogen
dressings profitable. Since these cocksfoot-
dominated leys were maintained for only three
years, it was not possible to follow the changes
in botanical composition for longer periods
than this. However, leys established with the
same seed mixture have been maintained at the
Malmi Experimental Farm for 4—6 years
(JantrI and K6yLijArRvi 1964), and on these leys

cocksfoot has kept its dominant position even
longer than three yeats.

As far is known, cocksfoot — like meadow
fescue — does not occur as the dominant species
in permanent pastures. When it is repeatedly and
closely grazed, it weakens and ultimately disap-
peats. In addition, when cocksfoot is no longer
dominant and since — as a rapidly-growing
species — it passes its stage of optimum nutritive
value before the pastute is grazed, it remains
uneaten by the animals. Therefore, cocksfoot
can scarcely be considered suitable for seed
mixtures intended to be developed into per-
manent swards. On the basis of the experiences
obtained in the present trial at Viik, meadow
fescue can safely be included in such seed mix-
tures for permanent pastures.

Estimation of yields

The yields in the Viik pasture trial were
estimated on each paddock and for each grazing
period by cutting random samples. T'wo series
of samples were cut, one just before each pad-
dock was grazed and the other immediately
after. The difference between these samples in-
dicated the amount of pasture fodder consumed
by the animals. The samples were taken from at
least 10 sites (100 %200 cm) in the years 1950—52
and 20 sites in 1953—59. The selection of sites
was made in the following manner: On a map
of the experimental pasture area, each paddock
was divided into squares of 10 m side, which
were numbered consecutively. If, for example,
there were 250 squares in the paddock, the first
two sites to be sampled were selected by drawing
lots among squares 1—25; the remaining sites
consisted of every 25th squate after the two
original ones. During the drawing of lots, the
sites already used in the current and previous
summers were not included. A stake was placed
on the pasture to mark the position of each site.
The parallel after-grazing sample site was located
1/2 metre in a given direction from the site cut
before grazing.

The samples were cut with a Gravely Mower
which cut at a height of about 2 cm. The herb-
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age removed from all the sites in each series of
samples was bulked and its fresh weight deter-
mined. At the same time, two samples of 150 g
each were taken for dry matter determinations;
these were then bulked and analysed later for
protein and fibre.

In regard to the accuracy of this method of
yield estimation, it should be emphasized that
the greater the number of samples, the smaller
the errors. It is true that this method does not
allow for the amount of growth occurring during
the grazing period. However, since this period
lasted only about 2 days, the error is not very
large and it is similar in all the paddocks and in
both kinds of pasture (cf. Jinrtrr 1950, 1953,
1954).

When the harvests intended for silage were
cut, the entire yield was weighed fresh. The silage
harvest was also analysed for dry matter, protein
and fibre. The same procedure was likewise fol-
lowed when clean-up mowings were made and
the herbage removed from the paddock.

In addition to the above-described method,
the total yield of the entire trial pasture area
was determined annually by calculating the food
requirements of the animals for maintenance,
growth and milk production (cf. p. 30).



Total dry matter and crude protein yields

One objective of this pasture trial, of imme-
diate value to Viik farm, was to provide ample
and high-quality fodder during the entire graz-
ing season for the 60-head herd of Ayrshire
cattle. Although the usual practice in Finland is
to graze the cattle on aftermath from hay fields
at the end of the season, in these trials grazing
was continued on the trial paddocks to the end
of the season. The surplus pasture herbage in
the spring, which exceeded the grazing needs of
the cattle, was harvested for silage.

The total dry matter yields — including both
grazing and silage — of the various paddocks in
the different years are shown in Table 14. Simi-
larly the total crude protein yields are given in
Table 15 and the percentage of protein in the
dry matter in Table 16. According to the fodder
analyses available, Prof. L. PALorEIMO has esti-
mated that, on the average, 1.35 kg of dry mat-
ter or herbage in the Viik pasture trial corre-
sponded to 1.0 fodder unit.’) Using this figure,
the fodder unit yields per hectare in these trials

1) 1.0 fodder unit = 0.7 kg starch equivalents.

were calculated for the different paddocks and
years (Table 17).

Both the total dry matter yields
(Table 14) and the estimated fodder unit
yields (Table 17) in the years 1950—59 were
nearly as large on the meadow fescue -dominated
(P) as on the cocksfoot-dominated (L) paddocks.
The slight difference in favour of the latter group
(110 kg/ha) is only 2 9, and within the limits of
experimental error. Likewise, the differences in
average yield of the various paddocks are quite
small and may partly be due to silage-harvesting
of some of the paddocks at an exceptionally late
stage of growth.

When the average yields in the different years
ate examined, 1957 is seen to have given much
lower yields than the other years in both the P
and the L series. This was a consequence of
damage by ice scorch in the winter of 1956/57,
which was especially destructive to both the
dominant species, meadow fescue and cocksfoot.
The beneficial effect of favourable weather con-
ditions is seen from the high average yields in

Table 14. Dry matter yields of paddocks in Viik pasture trial, 1950—59;
includes both grazing and silage harvest

Paddock l Dry matter of herbage kg/ha Area
Year ] 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 ] 1958 | 1959 | Average | B2
P1 .., 5810| 5650| 5550 | 7080 | 5840| 5250 | 5200| 4340 | 5530| 3900 | 5420 1.85
P2 ... 5460 | 6100 | 6290 | 6720| 6450 | 5120 | 5480 | 3360 | 6020| 4750 | 5580 1.82
P3 ... 4120 4620| 5250 | 6030| 3380| 4470 | 5460| 5060 | 7480 | 5090 | 5100 2.49
P4 .. 51101 6250 | 4840| 5160 | 4460 | 3360 | 6580 | 5430| 5150 3.30
P 5 i 5840| 6180 4460 | 5460 | 5810 | 6430 5730 | 5700 2.28
P66 oo, 5380 5220 4760 | 3660 | 7320 | 5420 | 5290 2.89
P1—6 .............. 5130 | 5460| 5550 | 6380| 5350 | 4950 | 5140| 4270| 6560 5050 | 5300 14.63
s 6790 | 5850 | 4650 5310 | 5430 | 3380 5240 1.85
Lib..oiviiiiiinnn, 4980 | 4640 | 5290 5620 | 6350 | 4680 5260 2.78
L2a ..., 6640 | 6230 | 6040 6900| 3010 5830 5770 1.71
L2b...ciiiviann... 3840 | 5330 | 6690 6190 | 3040 | 5400 5080 2.15
L3a ..c.covivennn.. 3650| 7420 5170| 6500 5620 | 6710 4910 | 5710 2.65
L3b.ccivivinvninn.. 3870 4930 | 4670 | 5320 6970 8460 | 3960 | 5450 2.75
Lda ..oooiiiiinn, 5150 | 5760 5780 4940 | 5350| 5390 3.25
L4b .o.vviiiiia... 4530 7590| 6260 5810 | 6080 | 6050 3.40
L5a ...cc0ieveinnn. 5980| 6750 | 4730 4980 | 5610 2.70
L5b.ciiiiiiiinn.. 4470 4880 | 4860 60701 5070 2.40
L6a ....ccoiivennnns 5030 | 5100 4550 4890 1.80
Lo6b ..., 4570 | 5650 | 4540 4920 1.80
L1—6 .....coa.... 4960| 5730| 5270 | 5940 5540 | 5210 5660{ 4450 | 6190 | 5230 5410} 29.24
P+L e, 5020 5640 5370| 6140 | 5440 | 5080 | 5400 4360 | 6370 | 5140 | 5390 | 43.87
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Table 15. Crude protein yields of paddocks in Viik pasture trial, 1950—59;
includes both grazing and silage harvest

Paddock *  Crude protein of herbage kg/ha

Year 1950 1951 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | Average
P1 ... ... .. 1145 | 1098 985 | 1277 | 1030 | 1004 | 1018 754 | 1221 672 1020
P2 ... 1152 | 1270 | 1208 | 1199 | 1157 923 948 727 | 1184 733 1050
P3 .. 730 850 | 1066 | 1119 718 835 850 854 | 1424 833 928
P4 .. 1172 | 1014 837 916 895 659 | 1306 905 963
P5 .. 1051 | 1036 861 932 976 | 1284 890 1004
P6 ... 960 939 897 698 | 1262 883 940
P1—6 ....covvivnnn. 1009 | 1072 ) 1107 | 1132 956 913 923 778 | 1280 819 987
Lla................ 1160 | 1097 841 896 863 677 922
Lib ... ... 846 831 891 962 | 1076 723 888
L2a .. cciiivinnnnn.. 1280 ) 1223 | 1134 1087 563 941 1038
L2b......c.covv.... 634 966 | 1097 993 541 | 1058 881
L3a ...ccoviinnin.. 650 | 1289 [ 1055 | 1024 1040 | 1292 893 1035
L3b..ooviiieiinan.. 605 917 869 | 1039 1136 | 1407 713 955
L4a......ccc0ena.. -1072 873 | 1181 1098 768 998
L 858 | 1335 | 1315 1154 871 1106
Lb5a......000uv.... 1006 | 1185 900 840 982
L5b....ccoiviia... 815 905 947 950 904
L6a ...covueuiuannnn 844 939 886 890
L6b................ 757 | 1175 | 1021 984
L1—6 ....ovvnin... 862 | 1053 977 | 1015 | 1031 969 | 988 780 | 1158 839 967
P4+L o, 911 | 1060 | 1020 | 1068 993 941 } 955 779 ’ 1219 829 976

1953 and 1958. The dry seasons of 1955 and 15) were similar in both the P and the L series.

1959 caused, in general, only a slight yield de- The larger average yields in 1953 and 1958, as

crease, which was greater on the P than on the well as the smaller yields in 1955, 1957 and 1959,

L paddocks. were evidently due to the same weather factors
The crude protein yields (Table as were described above.

Table 16. Crude protein percentage of dry matter on paddocks in Viik pasture trial, 1950—59;
includes both grazing and silage harvest

Paddock Crude protein %,

Year 1950 ] 1951 | 1952 | 1953 | 1954 | 1955 ] 1956 | 1957 | 1958 | 1959 | Average
P1 ... 19.7 19.4 17.8 18.0 17.6 19.1 19.6 17.4 22,1 17.2 18.8
P2 ... 21.1 20.8 19.2 17.8 17.9 18.0 17.3 21.6 19.7 15.4 18.8
P3 17.7 18.4 20.3 18.6 21.2 18.7 15.6 16.9 19.0 16.4 18.2
P4 . 22.9 16.2 17.3 17.8 20.1 19.6 19.8 16.7 18.7
P5 18.0 16.8 19.3 17.1 16.8 20.0 15.5 17.6
P6 ..ovvviiinaan... 17.8 18.0 18 8 19.1 17.2 16.3 17.7
P16 .............. | 19.7 ‘ 19.7 20.0 17.7 17.9 18.4 18.0 18.2 19.5 16.2 18.6
Litla................ 17.1 18.8 18.1 15.9 20.0 17.6
Lib...cccooiiiaa.. 17.0 17.9 16.8 16.9 15.5 16.9
L2a..c.0iiiiiiii. 19.3 19.6 18.8 15.8 18.7 16.1 18.0
L2b.......coviu.. 16.5 18.1 16.4 | 16.0 17.8 19.6 17.3
L3a......coiiiant. 17.8 17.4 20.4 15.8 18.5 19.3 18.2 18.1
L3b...ciooiviiaa.. 15.6 18.¢6 18.6 19.5 16.3 16.6 18.0 17.5
L4a .....oooiiiaa.. 20.8 15.2 20.4 22,2 14.4 18.5
L4b..ooiiiivinon.. 18.9 17.6 21.0 19.9 14.3 18.3
L5a......000...0. 16.8 | 17.6 19.0 16.9 17.5
L5b................ 18.2 18.5 19.5 15.7 17.8
L6a................ 16.8 18.4 19.5 18.2
L6b..cccovievnnn... 16.6 20.8 22.5 20.0
L1—6 .............. 17.4 18.4 18.5 17.1 18.6 18.¢ 17.5 17.5 18.7 16.0 17.9
P4L ..o 18,2 19,8 19.0 17.4 18.3 18.5 17.7 17.9 19.1 | 16.1 18.1




Table 17. Estimated fodder unit yields of different paddocks in Viik pasture trial, 1950—59

Paddock . Estimated fodder unit yield per hectare Average
1950
Year 1950 1951 1952 1953 | 1954 1955 1956 1957 »1958 1959 -—59

I T 4304 | 4185 | 4111 | 5244 | 4326 | 3889 | 3852 | 3215 | 4096 | 2889 | 4011
| 4044 | 4519 | 4659 | 4978 | 4778 | 3793 | 4059 | 2489 | 4459 | 3519 | 4130
P 3 oo, 3052 | 3422 | 3889 | 4467 | 2504 | 3311 | 4044 | 3748 | 5541 | 3770 | 3775
| 3785 | 4630 | 3585 | 3822 | 3304 | 2489 | 4874 | 4022 | 3814
PS5 teeeiiaannnnnnn 4326 | 4578 | 3304 | 4044 | 4304 | 4763 | 4244 | 4223
I 39085 | 3867 | 3526 | 2711 | 5422 | 4015 | 3921
Average P 1—6 ...... | 3800 | 4042 | 4111 | 4729 | 3959 | 3664 | 3805 | 3159 | 4859 | 3743 | 3926
Lo1a coeeeiiinnns 5030 | 4333 | 3444 3933 | 4022 | 2504 3878
Lo1bh ceeeanainnnns 3689 | 3437 | 3919 4163 | 4704 | 3467 3897
L 28 couneeniannnnnnn 4919 | 4615 | 4474 5111 | 2230 | 4319 4278
T2b teeeeneins 2844 | 3948 | 4956 4585 | 2252 | 4000 3764
T3 e, 2704 | 5496 | 3830 | 4815 4163 | 4970 | 3637 | 4231
L3b eeaneeninnnnnn. 2867 | 3652 | 3459 | 3941 15163 | 6267 { 2933 | 4040
LoAa coeneeninannnns 3815 | 4267 | 4281 3659 | 3963 | 3997
LoAD verreeunaannnnn, 3356 | 5622 | 4637 4304 | 4504 | 4485
L5 veueenaannnnns 4430 | 5000 | 3504 3689 | 4156
L5D eeaneeinnnannnn, 3311 | 3615 | 3600 4496 | 3756
L6 ouneanaannnns 3726 | 3778 | 3370 3625
L 6D oeeeeaannnnn. ] 3385 | 4185 | 3363 3 644
Average L 1—6 ...... 3676 | 4247 | 3907 | 4398 | 4107 | 3861 | 4193 | 3297 | 4587 | 3870 | 4007
Average P+ L ....... 3738 | 4145 | 4009 | 4564 | 4033 | 3763 | 3999 | 3228 | 4723 | 3807 | 3993

According to the data in Table 16, the average
percentage of crude protein in the dry matter
was slightly higher in the P than in the L series
(0.7 %, difference). This can partly be attributed
to the greater share of red clover in the P pad-
docks in the first 3 years, especially 1950—52.
Another factor is appatently the difference in
nitrogen treatments on the two kinds of pad-
docks. Beginning in 1951, the P paddocks were
given heavy annual dressings of nitrogen
(124 kgfha). The L fields, on the other hand,
received a different sort of treatment. During
their 3 years under grass they were given the
same amounts of nitrogen as the P paddocks,
but during the succeeding 3 years of cereals (or
potatoes) no applications were made, and the
nitrogen in the soil was removed by utilization
and leaching. On the basis of each 6-year
sequence, the average annual nitrogen applica-
tion on the P paddocks was 62 kg/ha greater
than on the L paddocks. Despite this difference,
however, the yields in the two series were
nearly the same.

Table 18 gives the yields of each series of
paddocks according to the age of the sward. It
is especially noteworthy that the yields of the
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P paddocks — established with meadow fescue-
dominated mixture and intended to develop into
permanent pasture — remained at the same high
level during the entite 10-year period. The
reduced yields in the 6th, 8th and 10th years
were due to the damage caused by drought i
1955 and 1959 and especially to ice scorch in
the winter of 1956/57 (compate Table 14). There

Table 18. Dry matter and crude protein yields and crude
protein percentage of dry matter in Viik pasture trial

P paddocks
Age of sward years Dry matter Crude protein
kg/ha kg/ha %
1 5290 1037 19.6
2 e 5670 1036 18.3
1 2 5190 975 18.8
4 5690 1023 18.0
L 5550 1006 18.1
6 i 5010 931 18.6
T o 5690 1002 17.6
8 4550 810 17.8
O 6 340 1276 20.1
10 oo, 4580 746 16.3
Average ........... 5360 | 984 18.3
L paddocks
1 5360 940 17.5
2 e 5730 1005 17.5
3 e 5160 960 18.6
Average ........... 5410 | 967 17.9
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was no evidence at all of the so-called »hunger
years». This can be attributed to the fact that
meadow fescue remained the dominant species
in the sward until smooth-stalked meadow
grass took over the dominance (compare Tables
8, 9 and 10). In the L paddocks established with
cocksfoot-dominated mixture the yields in the
second year were somewhat higher than in the
first and third, but this may have been due to
differences in weather conditions.

The total annual yield from grazing and silage
in these pasture trials averaged about 4 000 fod-
der units per hectare in the years 1950—59.

This figure corresponds to 4 800 kg/ha oats, a
yield which is seldom attained in Finland. The
annual crude protein yield obtained in these
experiments was even more impressive, corre-
sponding to that from about 8 900 kg/ha oats.

On the L fields, cereals (or potatoes) were
cultivated for 3 years after each 3-year period of
grass. During the years 1950—59 there were a
total of 37 cases in which field crops were grown,
33 with spring cereals and 4 with potatoes. The
average annual hectare yield of these field crops
was 2 650 fodder units, or only 63.7 %, that of
the grass yield.

Distribution of pasture harvest between grazing and silage

Accotding to numerous studies, the amount
of pasture herbage, its nutritive value and
palatability as well as the changes in botanical
composition of the sward are to a great extent
dependent upon the frequency and degree of
defoliation. Since the growth of the sward is
much more vigorous in the spring and eatly
part of the summer than later.in the season,
practical grazing management of pasture is
attended with considerable difficulties. The rea-
son for this is that, in addition to the above
considerations, the aim of successful grazing
management is to provide the animals with a
high and uniform level of feed throughout the
entire grazing season. In practice this problem is
solved in Finland by one or other of the follow-

ing two methods: 1. The pasture area is adjusted
so that it is sufficiently large for grazing at the
time of rapid eatly growth, and in the middle of
the summer part of the animals are put on
reserve pastures, while at the end of the season
most of the animals are grazed on aftermath
from hay fields. 2. The pasture area is made
large enough to provide adequate grazing in the
middle and late summer, and the excess herbage
in the spring is harvested for silage. In the Viik
trial the second method has chiefly been em-
ployed, although heifers have often been grazed
on reserve pastures.

Table 19 shows the total dry matter and crude
protein yields harvested in the years 1950—59
by both grazing and ensilaging. In the 10-year

Table 19. Distribution of total pasture yield according to method of harvest

Area of sward Total dry matter yield Total crude protein yield
harvested harvested
Year Total ha/cow Total Total
ha equivalent kg by grazing for silage kg by grazing for silage
% % % %

1950 .o, 21.06 0.38 | 103150 84.0 16.0 18 621 87.8 12.2
1951 .ot 21.05 0.32 | 118510 74.7 25.3 22182 77.9 221
1952 ... 30.94 0.45 | 164 510 71.4 28.6 31572 75.7 24.3
1953 oo 28.56 0.43 | 175830 73.2 26.8 30 405 78.5 21.5
1954 ...l 29.66 0.41 | 162320 72.3 27.7 29975 75.8 24.2
1955 ..ol 27.55 0.40 | 139700 80.0 20.0 25794 80.5 19.5
1956 ... oveivin il 26.72 0.37 | 143290 70.7 29.3 25409 76.3 23.7
1957 oo, 28.717 0.41 | 128130 83.9 16.1 22735 86.9 13.1
1958 ..ol 30.26 0.39 | 191600 79.9 20.1 36761 81.5 18.5
1959 el 31.78 0.42 | 164880 88.2 11.8 26718 90.5 9.5
Average .............. 27.64 0.40 | 149192 77.6 22.4 27 017 80.8 19.2
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period the total dry matter yield was 1 491 000 kg,
of which 77.6 9%, was used for grazing and
22.4 for ensilage. The corresponding total
crude protein yield was 271 000 kg, of which
grazing accounted for 80.8 %, and silage for
19.2 9.

The dry matter of the silage harvested, ex-
pressed as kg per cow equivalent, was as follows
in the 10 years of the trial period:

Harvested for

Year silage dry matter
kgfcow and year
1950 oo 295
1951 Lo 455
1952 o 689
1953 e 708
1954 . 629
1955 Lt 404
1956 .o 586
1057 oo 295
1958 L 497
1959 i e 256
Average 1950—1959 .............. 483

The silage harvested represented only the
herbage in excess of the grazing needs of the
animals, and its amounts varied .somewhat from-
year to year, depending mainly upon the weather.
In the favourable year 1953 the silage yield from
the experimental pasture was 708 kg dry matter
per animal, which corresponds to about 3 500 kg
fresh weight. In unfavourable seasons, such as
1955, 1957 and 1959, the amounts of silage
harvested were less. The average annual silage
yield for the entire 10-year period corresponded
to approximately 2 500 kg fresh weight of herb-
age per cow, which is half the total amount of
silage usually consumed per animal (5000 kg).

Since the purpose of this pasture experiment
was to compare the P paddocks (established with
meadow fescue -dominated seed mixture and
intended to develop into permanent pasture) and
the L paddocks (established with cocksfoot-
dominated mixture as rotation pastures), this
comparison will be made separately for the yield
obtained by ensilaging and that by grazing.

Harvest of pasture herbage for silage

In the different years of this trial, silage was
harvested from the following areas of the P and
L paddocks:?)

P pad- L pad-

Year docks docks Total
ha ha ha
1950 ............ — 8.18 8.18
1951 ... ... 1.82 9.26 11.08
1952 ...l 10.47 20.53 31.00
1953 ..., 5.15 20.85 26.00
1954 ... ......... 8.84 15.15 23.99
1955 ..., 9.05 10.63 19.68
1956 ............ 6.62 10.29 16.91
1957 .ol 9.86 8.49 18.35
1958 .. ........ .. 15.09 5.40 20.49
1959 ...l 1.82 6.63 8.47
Average 1950—59  6.87 11.54 18.41
Average %, of total
Area ......e.... 56.7 75.3 66.4

1) Two silage harvests (instead of one) during the
season were made 3 times on P paddocks and 7 times on
L paddocks. In these cases the area of the paddock has
been multiplied by two.

The percentages of the total pasture area from
which silage harvests were obtained in each
month of the season were as follows:

May June July Aug. Sept. Oct. Total
P ... — 419 1.9 114 — 1.5 56.7
L o......... 3.5 48.3 3.1 16.2 1.1 3.0 75.3
P4Lav.... 2.0 455 26 141 0.6 2.4 66.4

An average of 66.4 9, of the trial pasture area
was anpually harvested for silage, with a some
greater figure for the L than the P paddocks.
Since the principal consideration was uniform
herbage growth for grazing during the entire
season, silage cuts were made mainly in June,
when there was excess herbage. At this time the
quantity of grass cut depended upon the amounts
of herbage present as well as the moisture con-
dition of the soil. If the sward was vigotous and
the soil moisture plentiful, a larger silage harvest
could be made than when the conditions were
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Table 20.

Pasture harvest for silage per month 1950—59

Treatment Percent harvested per month Total dry
% matter of
silage harvest-

P-paddocks May June July August September October Total kg
1950 ool — — — — — — — —
1951 ..o 100.0 — — — — 100.0 5240
1952 ...l — 60.3 — 39.7 — — 100.0 15 640
1953 ool 100.0 — — — — 100.0 11 850
1954 ..ol — 61.7 — 38.3 — — 100.0 20310
1955 .. e — 96.2 — — — 3.8 100.0 14 130
1956 ..o viviiiinal — 52.6 — 47.4 — — 100.0 16 280
1957 oo — 87.9 — 12.1 — — 100.0 10 610
1958 L. — 71.2 10.8 18.0 — — 100.0 25320
1959 oo — 100.0 — — — — 100.0 4040
Average 1950—59 — 75.0 2.2 22.4 — 0.4 100.0 12342
L-paddocks
1950 ...l 70.9 29.1 — — — — 100.0 16 440
1951 ..ol — 42.0 58.0 — — — 100.0 24760
1952 ..o — 73.4 — 26.6 — — 100.0 31440
1953 .o — 71.0 — 29.0 — — 100.0 35300
1954 ...t — 65.2 — 34.8 — — 100.0 24 690
1955 ...l — 61.9 — — — 38.1 100.0 13750
1956 ool — 50.4 — 35.6 14.0 — 100.0 25640
1957 coovvii it — 68.1 — 31.9 — — 100.0 9960
1958 ..o — 100.0 — — — — 100.0 13150
1959 .o — 100.0 — —_ — — 100.0 15450
Average 1950—59 .. .. 5.5 64.7 6.8 18.8 1.7 | 2.5 | 100.0 | 21058
P 4-L- paddocks average ‘

1950—59 ... 3.5 68.6 5.1 } 20.0 1.1 1.7 100.0 | 33 400

less favourable. In any case it was essential that
sufficient grass was left for grazing in July, when
the pastures often suffer from drought condi-
tions. Harvesting for silage in July and August
was performed only in exceptional cases, when
ample rains had fallen and the sward was vig-
orous.

The percentages of the total amounts of silage
that were harvested each month are shown in
Table 20. It can be seen that by far the largest
amounts (about 3/4) were harvested in June.

The amount of herbage dry matter and the
percentages of crude protein and fibre on pad-
docks when cut for silage harvest are given in
Tables 21 and 22. The former shows the 10-year
average values for each paddock separately,
while the latter gives the wvalues according to
each year for the P and L paddocks. These
tables indicate that the stage of herbage growth
when cut for silage harvest on both the P and

20

Table 21. Amount of herbage dry matter and percentage
of crude protein and fibre on paddocks when cut for
silage (above gravely cutterbar (av. 1950—59)

Dry matter | Crudeprotein| Crude fibre
Paddock ke/ha o o
P1 ... 2100 17.6 24 7
P2 ... 2370 18.3 23.1
P3 . 2350 16.4 23.9
P4 ...l 1640 16.5 23,9
P5 ... . .. 2310 15.9 27.2
P6 ool 2360 15.5 25.0
P1—6 ..oovnnnns | 2220 | 16.9 24.5
Lla ............. 1930 16.0 25,2
L1b ............. 2080 15.5 25.6
L2a .....oo00o.n. 2280 16.4 26.1
L2b ............. 2260 15.5 27.5
L3a ..coovvann... 2650 15.0 23.7
L3b ..ol 2070 16.0 24.0
L4a ............. 2300 13.8 28.3
L4b ... 2290 15.6 27.0
LSa ......c.c.... 2910 16.4 23.2
L5b ..ot 1880 16.4 22.9
L6a ............. 2990 16.5 26.1
L6b ..o, 1690 20.5 23.2
L1—6 ............ 2220 15.7 25.5
L+P1—6........ 2220 16.2 25.1



Table 22. Amount of herbage dry matter and percentage of crude protein and fibre on paddocks

when cut for silage

in the years 1950—59

1950 1951 1952 1953 1954 1955 1956 1957 1958- | 1959 1950
—59

P Paddocks
dry matter kgfha .......... — | 2780| 1940|2680 | 2680 | 2160 | 2900 | 1400 | 2070| 2'680| 2220
cr. protein % . ...l —| 19.4| 17.¢| 14.4| 15.2| 17.4| 15.3| 17.3| 18.4| 15.5 16.9
cr. fibte % ...l — | 17.¢} 22.5| 28.5| 27.0| 22.7| 28,3} 24.6| 23.0f 27.7| 24.5

L Paddocks
dry matter kg/ha ......... 2350|2900 1920| 2080| 2190 | 1820 2980 | 1440 | 2740 | 2620 | 2220
Tcr. protein % ... .. 13,9 15.0| 16.1| 15.0| 16.1| 20.9| 14.,5| 14.1| 16.7| 12.7| 15.7
cr. fibre % ... .. 20.4) 24.3| 24.1| 27.0| 25.5| 23.7| 29.6| 28.2| 23.3] 28.1| 25.5

P+L

dry matter kgfha .......... 2350 2880} 1930 | 2210 2410 1970 2950 | 1420| 2240 | 2640 | 2220
cr. protein % ............ 13.9| 15.9f 16.7| 14,91 15.7] 19.3| 14.8| 15.7| 18.0| 13.¢6 16.2
cr. fibre % ............... 20.4| 22.9) 23.5) 27.3| 26.0| 23.3| 29.1| 26.4] 23.1| 27.9| 25.1

the L paddocks was the same, averaging 2 220
kg/ha, which corresponds to about 11 000 kg/ha
fresh weight. On the other hand, the average
crude protein content of the herbage on the P
paddocks was 1.2 9 -unit higher and the fibre
content 1.0 % -unit lower than on the L pad-
docks.

The figures in Tables 21 and 22 concetn the
part of the sward above the level of the cutting
blade of the Gravely mower used. When herb-
age was harvested for silage, the blade level was
higher than when samples were cut on the pad-
docks. The amounts of herbage between these
two different cutting levels was found to be, on

the average, 430 kg/ha dry matter. When this

taken into consideration, the figures showing the -

stage of growth when cut for silage in 1950—59
are as follows:

Dry matter kg/ha

Paddock series Before After cutting Amount
cutting (stubble) harvested

N 2220 430 1790

B 2220 430 1790

Data on the total silage harvest of different
paddocks in Viik pasture trial are given in
table 23.

Table 23, Total silage harvest of different paddocks in
Viik pasture trial (av. 1950—59)

Dry matter |ciypde protein
Dty matter - o pro
Paddock for silage ff')/: bRy T of dry
' kg dryy‘_xeml;tc: silage

P1 ..., 21 880 21,0 16.3
P2 27 250 24.6 17.7
P3 . 22300 18.7 16.5
P4 ..ol 12770 9.5 15.6
P5 il 17 270 19.1 16.0
P6 ...oooiia. 17 430 19.4 19.6
P 1—6 total and

average ......... 123 420 19.0 16.4
Lila .cooovviiine. 11130 18.4 15.8
L1b ...oooiaaa.. 26 620 31.3 14.6
L2a ...l 17 180 26.2 15.3
L2b .oiviiven.... 21580 30.2 14.8
L3a ......00vee. 35990 ‘33.8 14.8
L3b .ccoiiiie... 27 890 26.3 16.2
Ld4a ...t 18 530 21,1 12.5
L4b ..oooviia.... 31870 -31.0 15.2
L5a ...ovviiiane. 5690 10.1 12.9
L5b ...t 6620 13.6 16.3
Lb6a -...cooivinnn. 5340 -20.2 16.4
L6b ...ooviiie... 2140 8.1 20.5
L 1—6 total and )

average ......... 210 580 25.0 15.1
P - L total and aver-

AZE e 334 000 22.4 15.¢6
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Grazing of the trial pasture

Grazing, which was done almost eatirely by
a herd of dairy cattle, was the main way of
utilizing the trial pasture. It accounted for 77.6 9,
of the dry matter harvest and 80.8 9, of the
crude protein (cf. p. 18). Since the quantity,
nutritive value and palatability of the yield de-
pend upon the methods of grazing, the schedules
followed on the P and L paddocks will be de-
scribed in detail.

The numbers of grazing periods and, silage
cuts, as well as their sum (= total number of
hatvest) were as follows in the years 1950—59:

Grazing Silage Total

periods cuts harvests
P paddocks .......... 227 30 257
L D 317 46 363
Total 544 76 620

The number of harvests per paddock in each
year were as follows:

No. of harvests

Year P pad- L pad-
docks docks
1950 oo 7.3 6.7
1951 Lo 6.3 7.3
1952 . 5.5 6.8
1953 oo 5.6 5.8
1954 .. 4.7 5.3
1955 .. 5.2 6.0
1956 ..o 4.8 5.3
1957 oo e 4.5 5.0
1958 oo 4.8 5.3
1959 i 3.7 4.7
Average 1950—1959 ...... 5.0 5.9

The above tabulation shows that there were
fewer grazing periods (including silage cuts) at
the end of the 1950’s than at the beginning,
which indicates that the intensity of grazing de-
creased during the decade. This usually means
that the length of the rest period (length of time
between grazings) increases, as does also the
length of the grazing period. It is seen that the

Table 24. Average length of grazing period (including silage cuts) and rest period according
to paddocks and yeats

Length of grazing period, days?) Rest period, days
%ESQEEEES‘%%‘?%ISS‘SD’;%ﬁmﬁ%%
-~ -~ — = -~ — ~t — — . ‘ g — — ~ | — — - — — = - 2
P1....... 1.8/ 2.3/ 1.8/ 1.9/ 2.1| 2.4 1.9] 2.3| 2.1| 2.2| 2.1|15.0(19.2( 21.7| 15.6| 24.0| 21.0| 21.5| 24.3{ 23,0| 33.0| 21.8
P2 ....... 1.9/ 2.1] 1.6/ 2.0{ 2.0/ 1.6/ 2.6| 2.0| 1.9] 2.2| 2.0|15.7|17.0[ 12.5| 18.0| 27.0| 27.5] 22.8| 23,0| 24.8} 39.0| 22.7
P3....... 1.9)2.3] 1.9] 2.4 2.4/ 1.9{ 2.3| 3.2| 2.0 2.3| 2.3]16.3(17.3| 16.2| 21.2| 26.3| 27.0| 27.8| 22.5| 25.0| 31.7| 23.1
P4 ....... 2.9/ 2.8 3.6/ 3.0/ 3.2[3.1| 2.7{ 4.1} 3.1 20.3| 23.0] 27.7|22.0| 19.8] 22.0| 22.8| 33.0) 23.8
P5....... 2.3 2.7 2.4} 3.0[ 3.2| 2.8]| 2.6| 2.7 25.0| 25.5|23.3|24.7)22.3)29.8| 31.7| 26.0
PG6 ....... 3.5] 2.3 2.7| 2.9] 2.3] 2.5| 2.7 31.0]19.6/ 19.8| 27.7| 26.3, 29.0| 25.6
P 1—6 1.9/ 2.2 2.1]| 2.3 2.7( 2.3 2.6| 2.8] 2.3| 2.7| 2.4{15.6|17.8] 17.7| 20.6| 26.9| 23.4| 22.7{23.6| 25.2| 32.9| 23.5
Lila...... 1.9/ 1.9/ 1.9 1.9/ 1.8/ 1.5 1.9|15.6/15.9| 18.0 28.0] 21,5/ 24.3 20.5
Li1b...... 1.8/ 1.9| 1.6 2.512.3/ 1.8 2.0[20.2(16.8| 15.5 27.8| 20.0] 21,4 20.3
L2a...... 1.8/ 1.9 1.7 2.0[1.6[ 2.0 1.8[15.4|16.9| 14.1 28.8|22.5| 22.4 20.0
L2b...... 1.9 2.1} 2.0 1.912.1{2.3 2.1]16.0(19.2| 18.7 24.3|23.3| 25.3 21.1
L3a...... 1.8 1.9/ 2.4| 2.1 4.1} 2.61 3.0 2.6/17.2|18,3| 18.5| 18.7 21.0| 22.8| 22.3[ 19,8
L3b...... 1.5/ 1.9} 1.9/ 2.3 3.8) 2.31 2.4} 2,3|18.3|16.7] 18.6| 15.4 20.0| 23.8| 24.5| 19.6
L4a...... 3.0/ 2.7/ 2.8 2.7| 2.8/ 2.8 20.3|20.5| 17.8 19.0| 22.5| 20.0
L4b...... 2.8/ 2.3| 2.5 3.6/ 2.7/ 2.8 16.4[18.2] 18.4 17.8) 22,5/ 18.7
L S5a...... 2.6] 2.4] 2.9 2.6/ 2.6 26.7| 22.0/19.8 27.7| 24.0
L5b...... 2.8/2.1] 1.9 2.92.4 27.0| 21.0|18.7 26.7(23.3
L6a...... 2.3 1.9 2.1 2.1 29.7| 23.0{22.8 25.2
L6b...... 2.5)1.9) 2.2 2.2 40.0[ 18.2| 20.4 26.2
L 1—6 .... [1.8]1.9]2.2] 2.5] 2.4] 2.2] 2.1] 2.5] 2.¢| 2.7| 2.3]17.1[17.3] 17.5] 21.1] 24.5] 22.6 23.0] 22.1] 21.8] 24.4| 21.1
P+ L 1—6 |1.8]2.0[2.1] 2.4 2.6] 2.2| 2.3] 2.6] 2.4 2.7] 2.3[16.617.5] 17.6| 20.8| 25.5 22.9] 22.7| 22.5| 23.6| 28.6 22.2

1) Duration of silage harvest 2 days. Late autum grazings have not been considered when they lasted long and

comprised only part of the herd.
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average number of grazings per summer for the
P paddocks was 5.0 and for the L paddocks 5.9.
Thus grazing was somewhat less intense on the
former than on the latter.

The duration of the grazing and rest periods
in the different years are shown in Table 24. The
duration of the grazing period (including silage
cuts, whose length is taken to be 2.0 days) was
slightly greater on the P than on the L paddocks
(2.4 and 2.3 days, respectively). Likewise, the
lengths of the rest period showed a similar
relationship (23.5 and 21.1 days). This difference
in duration of the grazing and rest periods agrees
with the difference in number of hatvests between
the P and L paddocks. Since the quantity of herb-
age at the silage cuts was the same on both kinds
of paddock, the above differences had an effect
— if any — only on the amounts of herbage
during the actual grazing periods.

Table 25 gives the amounts of dry matter and
the contents of crude protein and fibre (averages
from 10 years) on each paddock before and after
grazing. In Table 26 the data from the P pad-
docks and the L. paddocks have been combined
and are shown separately for each year.

The present pasture trial was planned so that
at the beginning -of the grazing period the
amount of dry matter would be about 1 500—
1700 kg/ha and afterwards about 500-—700
kg/ha, which would mean a consumption of
about 900—1 100 kg/ha per grazing period. It

Table 25. "Amount of dry matter and percentage of crude
protein and fibre on paddocks before (es.) and after (js.)
grazing.l) Averages from 1950—59

Dty matter | Crude protein | Crude fibre
Paddock kg/ba % %
es. i js. es. js. es. i jSe
P1 ... 1730 | 820|18.2|15.7[23.8| 25.5
P2 ... 1630 690]18.5|16.5]23.7| 24.4
| 1580 | 780117.3{15.4|24.9| 25.¢6
P4 ... 1760 | 750 |18.1|15.8|24.6| 25.9
P5 ... 1860 | 750|16.915.3|24.8| 27.0
P6 ........... 1700 | 740 |17.815.7|25.9| 29.1
P16 ........ 1700 760]17.9|15.8|24.5| 26.2
Lla ... 1380 | 650|16.4|14.4|24.2| 25.5
L1b .....o.... 1260 | 580 |16.2|14.1|24.9| 26.6
L2a .......... 1360 | 610(17.2|14.7|23.9§ 25.9
L2b .......... 1210 | 550 [16.7 | 14.2|24.0| 25.0
L3a .......... 1320 | 620 [16.9 | 14.4|24.4| 26.0
L3b .......... 1470 | 690 | 16.4 |14.425.3 | 26.7
L4a .......... 1540 | 700 |17.9|15.8|25.1| 26.9
L4b .......... 1440 | 61018.3(15.7|24.6 | 25.9
L5a .......... 17501 720 |17.5|15.9 | 27.4| 28.5
L5b ..., 1570 | 650 |17.8|14.7|26.2| 27.9
L6a .......... 1290 | 400 |19,016.6{25.6 26.8
L6b ...l 1440 | 560 |19.3|16.6|25.6| 26.9
L1—6 ........ 1400 | 620 |17.2|14.9{24.9| 26.4
P+ L 16 1530 | 680|17.5|15.3|24.7| 26.3

1) Harvested at cutting level of Gravely mower.

was also the aim to graze both the L and the P
paddocks in the same manner. In actual practice
the grazing proved to be somewhat more intense
on the L than on the P paddocks. This is shown
both by the data pteviously mentioned (number

Table 26. Amount of dry matter and percentage of ctude protein and fibre in dry matter on
P and L paddocks before (es.) and after (js.) grazing in the years 1950—59

Dry matter kg/ha Crude protein % in dry matter Crude fibre % in dry matter

Year P paddocks L paddocks P paddocks L paddocks P paddocks L paddocks

es. js. es. is. es. . js. es. js. es. | js. es. js.
1950 ... 1620 930| 1370 760 16.7| 14.6| 14.4| 12,4 22.7| 24.3| 24.1 25.3
1958 ...l 1480 740 1230 650 18.1| 16.7| 17.7| 15.6| 24.2| 24.3| 23.9| 25.6
1952 .. oo 1650| 770} 1300 650 | 18.7| 16.1| 17.0) 15.2| 22.9| 24.2| 23.5 24.8
1953 ... 1830 800 | 1580 730 | 17.3| 15.6| 17.5{ 15.3| 23.6| 26.8| 24.5 25.¢6
1954 ..l 1690 720 | 1620 700 | 17.4) 16.1| 18.3] 16.0| 24.9| 27.2} 206.9 28.6
1955 ...l 1410 600 | 1270 480 | 18.1 15.5| 18.z2| 16.0| 25.8| 27.0| 26.3 27.5
1956 ..ol 1430 620| 1160 390| 18.4| 16.8| 18.3| 15.4| 24.9| 25.9| 25.1| 26.2
1957 .o, 1490 630 | 1260 430 | 19.2| 15.0| 17.7| 14.,7| 25.9| 27.1| 25.2 27.6
1958 ..o 2140 920 | 1710 680 | 19.6f 18.0| 18.2| 15.7; 23.4| 26.3| 24.3 26.0
1959 ool 2230 940 | 1690 660 | 15.2} 13.s5| 15.2| 13.2] 25.5| 27.7| 206.9 28.3
Average 1950—59 ..... | 1700] 760| 1400] 620] 17.9] 15.8] 17.2] 14.9] 245 26.2| 24.9] 26.4

1) Hatvested at cutting level of Gravely mower.
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of harvests, duration of grazing and rest periods)
and by the figures in Tables 25 and 26. Oxn the
L paddocks the average amount of dry matter
at the beginning of grazing was 1400 kg/ha
(P paddocks 1700) and at the end 620 kg/ha
(P paddocks 760). Thus the average amount of
herbage consumed per grazing period was
780 kg/ha on the I. and 940 kg/ha on the P
paddocks. It can be mentioned that in the inten-
sity-of-grazing trial carried out at Jokioinen in
1954—56 (Huokuna 1960) the system employed
at Viik proved to be the most advantageous.
In unfavourable seasons it is often obligatory
to commence grazing on the paddocks when
there is little herbage and to graze the sward
closely. This was the case in 1955 and 1957. On
the other hand, in the dry summer of 1959
grazing was very light, especially on the P pad-
docks. The reason for this was that, as the dry
conditions continued, the length of the rest
period between grazings was increased (Table 24)
and furthermotre, no silage was harvested after
June of this year (Table 20). The main reason
for variations in grazing intensity from yeat to
year is apparently that in June, when estimations
are made of the amounts of silage to be harvested,
it is impossible to predict the weather during the
remainder of the summer.
An important factor
management of the high-producing cattle of the
Viik herd was that, in order to keep milk pro-
duction at a high level, the grazing period could

connected with the

not always be as long as would have been
desirable from the point of view of the sward
itself. Since relatively more silage was harvested
from the L than the P paddocks and since the
palatability of pasture is better after silage-
harvesting than after grazing, it was consequently
possible to graze the L paddocks more closely
than the P paddocks without decreasing the milk
output of the animals.

As is well-known, a young growth of grass has
morte protein and less fibre than an old growth.
According to regression analyses made in the
present study, when the amount of dry matter
in the herbage on offer rose to by 100 kg/ha, the
crude protein content decreased by 0.16 % -unit
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on the P and by 0.14 9 -unit on the L. paddocks.
Since the average amount of dry matter before
each grazing period in the 10-year trial period
was 1700 kg/ha on the P paddocks and 1 400
on the L paddocks, this would mean that the
protein content of the grass on the former just
before grazing whould have been 0.48 9/ lower
than if the amount of dry matter had been the
same on both kinds of paddock.

According to Tables 25 and 26, the crude
protein percentage of the P paddocks both
before and after grazing was nearly always
greater — and the fibre content correspondingly
less — than on the L paddocks. Taking into
consideration all the paddocks and all ten years
of the experiment, the excess crude protein on
the P paddocks as compared with the L paddocks
was 0.7 %, -unit before grazing and 0.9 % -unit
after grazing, while the corresponding content
of crude fibre was 0.4 9, less before and 0.2 9/,
less after grazing. '

During the 10-year period, the crude protein
content of the herbage consumed was 19.0 %, of
the dry matter on the P and 18.8 9, on the L
paddocks. If at the start of grazing the amounts
of herbage had been the same on both kinds of
paddock, the above difference would have been
slightly- motre in favour of the P paddocks. This
difference, however, is of no significance from
the practical point of view, since on the L pad-
docks, too, the amounts of crude protein were
in excess of the requirements of the cattle (cf.
p. 31).

Table 27 shows that in the middle of the sum-
mer (1.7.—15.8.) there was, on the average,

Table 27. Dry matter on P and L paddocks befote (es.)

and after (js.) grazing as well as consumption per grazing

period at three different times of the season. Averages
from 1950—59

Times

spring—30. 6. 1. 7.-15. 8. 16, 8.—zautumn

Paddocks es. js. § es. js. § es. is. §
g g é

S S S

Dry matter kg/ha

P ....|1820/830{990|1970|810(1 160, 1 390| 670|720
L ....]1560/690|870|1 630|660 970;1 140| 550|590




more herbage in the swards at the commence-
ment of grazing and a higher consumption
during the grazing period than at the beginning
or end of the season. This reflects the attempts

made to maintain an adequate supply of herbage -

in the sward for the middle of the summer, when
growth is often slow as a result of dryness. At
the end of the season the paddocks can be grazed
completely, without regard to the amount of
herbage on offer or left at the end of the grazing
period — except when deemed unsuitable in
consideration of the production level of the cattle.

The crude protein content of the herbage in
the middle of the summer was less than at the
beginning or end of the season (Table 28). This
was pattly a consequence of the lenience of
grazing during this period of the summer. The
higher figures in the spring were partly due to
the fact that the protein content of grass is
higher during its period of eatly rapid growth
than later.

The results presented in Tables 27 and 28 on
the variations in the intensity of grazing at
different times of the season are confirmed by
the following tabulation showing the dry matter
of the herbage on the sward before and after
grazing as well as that of the herbage consumed
in different consecutive grazing periods:

Average dry matter (1950—59) of
herbage kg/ha

Consccutive grazing period atbeginning  at end of con-
of grazing grazing sump-
period period tion

P paddocks
e 1690 720 970
20 e 1 860 800 1 060
2 2 060 840 1220
4o 1630 760 870
L TR 1310 650 660
G i 1260 680 580
o 1140 710 430
8 1280 820 460

L paddocks
T 1500 650 850
20 e 1670 680 990
3 e 1760 680 1080
4o 1500 660 840
5 1 080 560 520
G e 1020 580 440
T 870 - 440 430
B 870 400 470

4 1611—65

Table 28. Crude protein percentage of dry matter con-
sumed at different times of the season. Averages from

1950—59
Times
Paddocks
spring—30. 6. | 1. 7.—15. 8. | 16. 8.—autumn
P oo 22.0 18.2 20.4
L ........ 19.7 18.4 20.1

It is seen that in both the P and L series the
amount of dry matter at the beginning of graz-
ing and also that consumed was greatest in the
third grazing period. In the 7th and 8th periods
there was only a small amount of herbage on
offer. However, only in the first years of the
trial was thete such 2 large number of grazing
petiods and even then only on some of the pad-
docks.

The crude protein percentage of the dry mat-
ter of the herbage consumed was as follows:

Year e W s
1950 ....viiiniiiann 19.7 18.3 18.8
1951 ..t 19.5 19.5 19.5
1952 ..o 21.3 19.9 20.3
1953 e 18.2 18.9 18.5
1954 ... 18.7 20.0 19,4
1955 i 19.1 18.0 18.6
1956 . ...ieiiiiinnn 19.0 19.3 19.1
1957 iiiiiiie 18.6 18.2 18.4
1958 ...l 19.9 19.3 19.6
1959 ... 16.3 16.9 16.6
Average 1950—1959 .. 19.0 18.8 18.9

The above differences in protein content from
year to year clearly have no practical significance.
It is noteworthy that in the dry summer of 1959
the protein content was considerably less than
in the other years. In this season the P paddocks
were grazed an average of 3.7 times and the L
paddocks 4.7 times (cf. p. 22), and the amount
of herbage in the sward at the beginning of the
grazing periods was above average, which ex-
plains the lower protein content.

In Table 29 the proportion of the total dry
matter yield harvested by grazing is shown
sepatately for each paddock; the crude protein
content of the herbage consumed is also given.
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Fig. 2. The growth of pastute and the consumption by grazing livestock of grass dry matter kgfha/day.
Average in 1950—54. Viik pasture trial.

It is seen that grazing accounted for about 80 %,
of the total yield, the remainder consisting of
the silage harvests. The negligible differences in
protein content between the different paddocks
has already been discussed (cf. p. 23).

Table 29, Yields of different paddocks by grazing (totals
from the years 1950—59)

Dry matter by grazing % crude
protein in
Paddock amount, % of total | dry matter of
’ dry matter grazed
kg yield herbage
P1 . 82 190 79.0 19.5
P2 ... .. 83 560 75.4 19.4
P3 96 910 81.3 18.5
P4 o 121 650 90.5 19.0
P5 i 73130 80.9 18.0
P6 ..ol 72 410 80.6 18.2
P 1—6 total and
AVErage ........... 525330 81.0 19.0
Lla .......000... 49 240 81.6 18.0
Li1ib ....o...o.... 58 370 68.7 17.9
L2a ............. 48320 73.8 19.1
L2b ... 49 950 69.8 18.4
L3a ............. 70 340 66.2 19.8
L3b ...oooil.. 78 010 73.7 18.0
L4a ............. 69 170 78.9 20.6
L4b ...l 71080 69.0 19.5
L5a ............. 50 560 89.9 17.7
L5b ..., 42 060 86.4 18.1
L6a ............. 21070 79.8 18.6
L6b ............. 24 420 91.9 20.0
L 1—6 total and
average ........... 632 590 75.0 18.8
P + L total and
average ........... 1157 920 77.6 18.9
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Under the conditions in Finland, the growth
of grass is considerably more rapid in the spring
and early summer than later in the season;
further, the rate of growth varies from year to
year in response to the wearher conditions. On
the other hand, the fodder needs of the cattle
are virtually the same during the relatively short
grazing season.

During the five years 1950—54 the rate of
grass growth in the present pasture experiment
at different times of the season was determined
(JAnTrI and Huokuna 1955) according to the
method described by Laine (1953). In the same
study the pasture consumption of the animals,
expressed as daily kg dry matter per hectare,
was also determined (Fig. 2). It is seen that the
average consumption of the cattle on pasture
was nearly the same at all times, about 40 kg/ha/
day. In contrast, the growth rate of the grass
varied substantially: in the spring it was 55—
65 kg/ha/day, in August it dropped to below
40 kg/ha and at the end of September it ceased
completely. It should be emphasized that there
were appreciable variations in the rate of growth
during the course of the summer in the different
years.

One of the principal aims in proper grazing
management is to provide an adequate amount
of pasture herbage uniformly throughout the



entire grazing season. During the period of
rapid growth in June, it is imperative that the
excess growth be harvested for silage.-In the
middle of the summer, when dry conditions delay
the growth of the grass, the sward can remain
for a relatively long time and still be suitable for
grazing. If, however, the weather conditions
during this period are such that growth is
accelerated, it may be necessary to make further
silage harvests. In estimating the amounts of
pasture to be grazed andfor cut for silage, con-
sideration must be made of both the normal
variations in the growth rhythm of the grass
and also the amount of grass available on each
paddock as well as the weather conditions. A

close acquaintance with the local conditions on
the pasture in question is also essential,

The following tabulation shows the percentage
of dry matter harvested by both grazing and
ensilaging during different months of the season.
These figures are averages for both the P and
the L paddocks for the entire 10-year trial
period (1950—59).

% of dry matter harvested per month

- Octo-

S, Total
May June July A“g““te:r:]ber ber g

kg
By grazing 3.0 23.7 26.1 28.4 17.1 1.7 100.0 1157 920
By ensilag-
ing .... 3.5 68.6 5.1 20.0 1.1 1.7 100.0 334 000
Total 3.1 33.7 21.4 26.6 13.5 1.7 100.0 1 941 980

Milk output and fodder consumption

The trial pastute was grazed principally by an
Agyrshire dairy herd; at certain times heifers —
and to a small extent horses — also grazed.

Table 30 gives the annual milk output of the
Viik dairy herd and their consumption of dif-
ferent kinds of fodder in the ten-year period of
this study. Considering the large number of

cattle in the herd, the overall milk production
can be regarded as very high. The increase in
production toward the end of the 1950’s was
mainly due to improvement in cattle breeding.

The different grass fodders during the experi-
mental period averaged 58.6 %, of the total fod-
det units consumed. The amount of fodder

Table 30. Output and food consumption of Viik dairy cattle according to testing records in the
years 1949/50—1959/60

Output per cow Annual percentages of fodder units consumed
butterfat -
Food @ @ g «
. No. of Simpe é ‘E '5’,) £ %'?‘ib o = B
estng year cows | milk. v | Bl Ex | x| Exlpialiig ix s
kg kg % | v | & 2 % gl s | A& '3
fu. | 3 § 58 |38 g
2 3 R g
& v e I
1949/50 ... 48.5|42271 177| 4.2 {3418 13.1 | 19.6 | 14.1 2.1 6.4 | 18.2 | 26.5 906
1950/51 ......... ... 52.5|4363| 193 | 4.4 |3542| 9.8 | 15.7 | 18.7 0.3 | 14.7 | 16.7 | 241 854
1951/52 ...l 54714408 | 199| 4.5 |3409| 6.7 | 20.4 | 17.9 — | 11.9 | 14.5 | 28.¢ 975
1952/53 ............. 57.114160| 192| 4.6 |3606| 4.1 | 24.5 | 17.7 0.1 | 10.8 | 15.9 | 26.7 963
1953/54 ............. 58.0 4066 | 193| 4.8 |3788| 4.6 | 21.1 | 17.0 — | 14.3 | 14.3 | 28.7 | 1087
1954/55 ... ... 60.7(3905| 183 | 4.7 {3801| 5.5 | 22.3 | 20.0 — 9.4 | 18.2 | 24.6 935
1955/56 ............. 62.414347| 204| 4.7 |3797} 6.1 | 25.3 | 21.1 0.9 | 10,4 | 11.1 | 25.1 953
1956/57 ... 61.8 4404 | 199 | 4.5 |3687| 6.4 | 24.7 | 16.3 0.6 | 17.6 | 12.0 | 22,4 826
1957/58 ... ... 68.0(4613| 219 4.7 |3779| 6.1 26.8 | 22.3 — { 13.0 | 10.4 | 21.4 809
1958/59 ... ...l 71.7|4738| 223| 4.7 13709 7.0 | 26.0 | 22.9 — 6.8 | 11.4 | 25.9 961
1959/60 ............. 69.315235| 242| 4.6 13954 8.3 | 21.7 | 26.7 — | 10.2 | 10.8 | 22.3 882
Average ... .. e 60.5|4406| 202| 4.6 |3681| 7.1 | 22.5 | 19.5 0.4 | 11.4 | 14,0 | 25.1 924
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Table 31. Dry matter consumption on trial pasture,

1950—1959
" Dty ma f Dry matter in .
?j g gra'zed htt::ll;a(ée SUPI}E(EZ(MY %3‘
58
23 B s | Ef w
Year g il _ 28 . %_g 5& =
S8 B |lyy Be lrel s
it 23 37| 88
3R] & & B
1950 ....|6199| 86710{13.99|13230| 2.13| 16.12
1951 ....|6719| 83270[12.39110670| 1.59| 13.98
1952 ..| 8328117 430| 14.10| 14210 | 1.71| 15.81
1953 ....| 8454|127 060|15.03 |17 610 2.08| 17.11
1954 ....|8878|117320|13.21 15730 | 1.77] 14 98
1955 ....|8588|108340(12.62|16240| 1.89| 14.51
1956 ....|8682| 94520[10.89|14990| 1.73| 12.62
1957 ....|80171103390(12.90|23570| 2.94| 15.84
1958 ....|9.573|151320{15.81 (19709 | 2.06| 17.87
1959 .19711 /144 530| 14.88 [ 15680 | 1.61| 16.49
Average
(Total) .|8315|113390(13.64]16164| 1.94| 15.58

obtained on pasture (25.1 % or 924 f.u. per cow
and year) was satisfactory, although not very
great. The favourable pasture conditions in 1953
are reflected in the figures from the testing year
1953/54, which show more pasture fodder
utilized than in average years. On the other hand,
the effect of ice scorch in the winter of 1956/57
in weakening pasture growth is seen from the
smaller consumption by grazing in the following
testing year.

Detailed notations were made during the
entire 10-year period on the numbers of animals
grazing each day on the experimental pasture.
In order to be mutually comparable, the grazing
days of the different kinds of animals were
modified in the following manner: »grazing day
of livestock unity = grazing day of 1 cow, 2
heifers, 1 horse, or 2 foals. In the 10-year period
a total of 83 150 live-stock grazing days (cow
days) were noted, of which 85 9, consisted of
cows and the remainder of heifers — and to a
small extent horses.

Table 31 shows the pasture fodder, estimated
on the basis of sample cuts, as well as the supple-
mentary fodder consumed by the cattle during
the years 1950—59. During this time there were
a total of 83150 standard dairy cow grazing
days. The average consumption of herbage was
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13.64 kg dry matter per day and that of supple-
mentary fodder 1.94 kg dry matter, or a total of
15.58 kg/day. Because of the dependability of
the analysis methods (cf. p. 14), this figure can
be considered very reliable. The slight annual
differences were chiefly due to variations in
weather conditions and quality of the herbage,
mainly its palatability. The exceptionally low
figure on herbage dry matter consumption in
1956 (10.89 kg/day) was presumably caused by
errors of determination. One source of error was
the fact that at the end of the season in 1956,
heifers and dry cows grazed on the pasture, but
— although their grazing days were recorded —
sample cuts were not made to determine their
consumption. Another possible source of error
was that in the summer of this year many so-
called clean-up cuts were made; usually in such
cases the cut grass was removed from the trial
area and not considered as consumed, but in
1956 it is possible that part of the grass was
consumed by the animals.

Table 32 shows the live weights of the cattle
at the beginning and end of the grazing season
in each of the years 1950—59. It is seen that the
average weight of the dairy cows was the same
at both the onset and the end of the grazing
season, 494 kg. Thus their standard of feeding
was the same during both the indoor and the

Table 32. Average live weights of cattle (kg)l) at the
beginning and end of the grazing season 1950—1959

Dairy cows Heifers ®)

Year beginning end of beginning end of

of scason season of scason season

1950 442 480 .. ..
1951 499 477 272 341
1952 502 497 352 425
1953 508 506 302 385
1954 496 509 225 332
1955 505 503 251 335
1956 483 498 295 341
1957 504 467 308 - 334
1958 501 501 308 330
1959 502 509 306 367
Average .. 494 494 281 354

1) Weighed twice at 2—3 day intervals at the beginning
and end of the grazing season.

%) 6 months of age or older.
3) Not weighed in 1950.



Table 33. Production of dairy cattle on trial pasture, 1950—59

Grazing season Suool Proiluctiw;_c Nel; milk
No. of Total milk upplemen- value o production
| rohtion | B | £ | BPENEL | PhLEY
pasture began ended dué:;i:n, ke % perf' liow 1;:: ncuol;:r grazing
kg kg

1950 ....... 53.5 19. 5 25. 9 1) 129 1427 4.2 188 508 919
1951 ....... 54.2 21. 5 20. 9 2) 122 1436 4.6 166 432 1004
1952 ....... 55.4 23. 5 20. 9 120 1629 4.7 221 575 1054
1953 ..., 55.7 19. 5 21. 9 125 1769 4.7 287 746 1023
1954 ....... 59.2 21. 5 20. 9 122 1534 4.6 232 603 931
1955 ....... 59.6¢ | 31.5 7.9 119 1496 4.6 263 684 812
1956 ....... 63.2 29. 5 22,9 116. 1540 4.6 252 655 885
1957 ....... 58.3 31. 5 23.9 115 1432 4.6 260 676 | . 756
1958 ....... 62.3 28. 5 25. 9 120 1770 4.6 241 627 1143
1959 ....... 63.9 19. 5 22. 9 126 1928 4.6 169 439 1489
Average .... 58.6 24. 5 23. 9 122 1600 4.6 228 593 1007

1) Of this time, the cattle grazed 18 days on other pastures.
2) Of this time, the cattle grazed 20 days on other pastures.
The milk production during these days was not considered.

outdoor feeding periods. The differences be-
tween the weights in the spring and autumn were
generally very slight, with the exception of 1957,
when the autumn weights were considerably less
as a result of the poor pasture growth due to ice
scorch during the previous winter. The average
weight of the heifers showed an increase of 73 kg
per animal during the course of the grazing
season, or about 0.6 kg/day. The largest increase
was in 1954 (107 kg) and the smallest in the
years 1958 (22 kg) and 1957 (26 kg). Although
the average weight increase of the heifers during
the grazing period reflects the normal growth
rate of the animals, it is evident that their rations
during the indoor feeding period were quite
ample, which consequently diminished their rate
of growth on pasture.

In Table 33 is shown the milk production of
the cattle during the grazing season in the 10
years 1950—59. The average total milk output
pet cow on pastute was satisfactory (1600 kg),
and the variations from year to year were slight.
The low values for 1950 and 1951 are due to the
fact that the animals grazed for about three weeks
outside the test pasture and their milk produc-
tion during this time is not included in the table.

Except during the transitional phases in the
spring and autumn, the supplementary fodder
received by the cattle on pasture consisted en-

tirely of concentrates given at the time of milk-
ing. The bulk of this fodder comprised ground
oats and maize with wheat bran; sufficient
minerals were also included. Supplementary fod-
der was given regulatrly when the daily food
needs of the animals exceeded 10 fodder units.
Since, according to Table 31, the daily consump-
tion of pasture herbage per animal was 13.64 kg
of dry matter, which is estimated to correspond
to 10 fodder units, the regular use of supple-
mentary fodder is quite logical. Owing to the
decrease in the quality of the pasture grass at
the end of the season— particularly its palatability
—— supplementary fodder was given at this time
to the animals when their daily food needs ex-
ceeded 9.0 f.u. and in the very last days 8.0 fu.

When the milk production due to the effect
of the supplementary fodder is subtracted from
the total output, the resulting figure is the net
milk production from grazing. In most of the
years in the pasture trial at Viik this net milk
production was not satisfactory. Taking into
account the calving times of the cows (Table 34)
as well as the total milk output level, the net
production from grazing should be at least
1000—1 200 kg. In many years, however, it

- was considerably less than this amount. If less

supplementary fodder had been given, the net
production would have been higher — probably
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Table 34, Number of calvings of Viik cattle per
month in the testing years 1949/50—1959/60

|58 |33 8BI2| 518|388

slglg || g2 5|85 |88
July .......... 20 3] 6| 5| 4 3] 7| 1| 7| 7| 8
August ....... 8| 4| 3| 4| 4| 6| 6| 6/13] 7| 6
September ... .. —|—] 2|—| 3| 1| 4| 3| 4| 8| 6
October ....... 2| 5| 3| 6/ 5| 4/ 5/ 1] 1| 5| 9
November 6|—] 1| 4| 2| 1| 4] 8| 5/ 4| 5
December ... .. 3| 71 3| 2| 4| 4] 1) 4| 5] 7| 8
January ....... 2| 3] 1| 4| 2| 4 5| 5| 7] 4| 1
Febtuary .. .... 3| 2| 5| 1| 3| 4 5] 2| 3] 7| 2
March ........ 6| 14) 9|14] 2{ 6| 5| 5 4] 7| 9
April ... .. 14| 5/ 9| 3|14| 4| 8| 6| 3| 4| 5
May ...o.on 3| 3| 6| 6| 5/10/13] 9| 8/ 7| 9
June.......... 5/ 7| 5| 7| 5| 4 7| 6| 8] 3| 5
Total ......... | 54| 53| 53| 56| 53| 51| 70 56 68| 70| 73

without a drop in the total output for the whole
year. Obviously it would have been easy to
achieve a high net production if, at the end of
the season, the cattle had grazed on aftermath
from hay fields, as is the general practice on
ordinary farms in Finland. Although the pro-
tein content of the herbage on the experimental
pasture remained high during the entire season,
its nutritive value in other-respects — particu-
larly its sugar content — may have declined at
the end of the summer. Moreover, the herbage
evidently became less palatable toward autumn
as a result of accumulation of excrement on the
pasture.

Comparison of yield results based on sample cuts and on feed requitements

Owing to the fact that all the paddocks were
grazed by the same group of animals, it was not
possible to make determinations of the separate
yields from the P and the L paddocks on the
basis of the feed requirements of the cattle.
However, this method was employed for yield
determinations of the entire pasture area. The
fodder unit output was calculated in accordance
with the standatds of the Scandinavian Associa-
tion of Agricultural Scientists (PMY). The
digestible protein needs were computed accord-
ing to the norms presented by ParonEeimo (1947).
When the amount of supplementary fodder is
subtracted from the feed requirements of the
cattle during the grazing season, the resulting
figure shows the fodder obtained by grazing
alone. These estimations are shown in Table 35.

In addition to the above-described method of
calculation, the yields of the expetimental pas-
ture were also determined by means of sample
cuts separately on the P paddocks (established
with meadow fescue -dominated seed mixture)
and the L paddocks (cocksfoot-dominated mix-
ture). The herbage was cut before and after each
grazing period and determinations made of its
dry matter, crude protein and fibre content. The

difference between the results of these two cuts -

indicated the amounts of dty matter consumed
by grazing. On the basis of the results of pre-
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vious analyses and fodder data, the fodder unit
yield of each of the paddocks was determined.
These yield estimations, in which the L and P
series have been combined, are likewise shown
in Table 35.

The average pasture yields as calculated by the
two above methods during the entire period
1950—59 were as follows:

fodder digest.protein

) units y{:‘:éd
1. according to feed require-
ments of PMY ......... 692 680 91 330
2. according to sample cuts 839 930 150 690
1st estimate as % of 2nd .. 83.4 60.6

According to the figures in Table 35, the con-
sumption of digestible crude protein was nearly
40 9, greater than the requirements of the ani-
mals, despite the fact that the protein content of
the supplementary fodder was low (averaging
127 gf/f.u.). Although complete fodder and di-
gestibility analyses were not made in connexion
with the sample cuts, it is obvious that there was
waste of fodder even when measured in terms of
fodder units. This same phenomenon has been
observed in other investigations. GREEN (1949)
found that sample cuts gave pasture yield values
25 9, greater than those based on feed require-
ments. In various trials conducted by GRrRAND-



Table 35. Fodder from grazing on trial pasture according to feeding standards and sample cuts,

1950—59
Fccicz‘;(igii;egmfgts Supplementary Fodder from pasture paff?lf: e;fccf;(;gilng Former fodder
feeding standards fodder given according to standards to sample cuts yicld as
Year of PMY of PMY (grazing) % of latter

fu, d.c.p. kg fiu, d.c.p. kg fou. d.c.p. kg fu, d.c.p. kg fur d.c.p.
1950 ......... 59900 7 807 10050 1106 | 49850 6701 64230 | 11439 77.6 58.6 -
1951 ......... 64310 8 407 8980 1107 | 55330 7300 | 61681 11 587 89.7 63.0
1952 ......... 86450 | 11016 12 245 1587 | 74205 9429 | 86985 16 724 85.3 56.4
1953 ......... 86 500 11 185 15970 1791 | 70530 9394 | 94119 16 589 74.9 56.6
1954 ......... 89170 | 11728 13720 1749 | 75450 9979 | 86904 | 15911 86.8 62.7
1955 ......... 82314 | 10965 15700 2424 | 66614 8 541 80 252 14 599 83.0 58.5
1956 ......... 89 539 11 857 15936 1735 | 73603 10122 | 70030 12 815 |2) 105.1 79.0
1957 ......... 76 100 9960 | 15186 1881 | 60914 8079 | 76585 13 427 79.5 60.2
1958 ......... 89324 | 11800 | 15000 2053 | 74324 9747 | 112089 | 20803 66.3 46.9
1959 ... 102 652 | 13 537 10797 1510 | 91855 12 027 | 107 059 16 801 85.8 71.6
Average . ...... 82626 | 10826 | 13358 | 1693 | 69268 | 9133 | 83993 | 15069 | 83.4| 60.6

1) Digestible protein calc. to be 70 % of crude protein.
?) This disctepancy was due to technical errots.

JEAN (1933, 1937) with dairy cattle, the yield
estimates from the feed requirements were
always less than those determined on the basis
of sample cuts, amounting to 49.5 9%, 57.2 9,
66.3 9% and 77.6 9, of the latter. In these trials
the herbage was fed to the cattle in the cow-
house, and fodder and digestibility analyses were
petformed. Grandjean attributes the differences

between the two methods to many different
factors. In the first place, low-producing cows
eat more herbage on pasture than they can
utilize (luxury consumption). Also, energy is
expended by the animals in moving about on
the pasture. Furthermore, some of the herbage
is trampled and some of it on the uneaten spots
decays.

Summary and discussion

In the years 1950—-59 the Agricultural
Research Centre, in collaboration with the Uni-
versity of Helsinki, carried out an extensive
pasture trial at the Viik Experimental Farm neat
Helsinki. Two different kinds of pasture were
investigated: 1) Pastute sown with meadow
fescue-dominated seed mixture on 6 paddocks
(P 1—P 6) and comprising about one-third of
the total trial area of 44 hectares. In the first
years after sowing these fields represented
meadow fescue -dominated temporary leys for
grazing, while in later years they became per-
manent pasture. 2) Three-year rotational pasture,
sown with cocksfoot-dominated mixture. These
leys were included in the following 6-year rota-
tion: cereal, root crop, cereal (= nurse crop),
3 years of ley. There were 6 such fields (L 1—

L 6), comprising about 2/3 tds of the trial area.
When each of these L fields was under grass, it
was subdivided into two grazing paddocks a
and b, so that there wete a total of 12 grazing
paddocks annually (see map. p. 4).

The trial area, which was tile-drained, con-
sisted mainly of muddy sand clay soil. In addition
to basal liming and phosphate, the annual dress-
ings given since 1951 were 69 kg P,O;, 40 kg
K,O and 124 kg N per hectare. The nitrogen
was given as four separate applications (200
kg/ha) of nitrate of lime.

With spring cereal as nurse crop, the leys
were sown with the following seed mixtures 1)

1) The red clover and timothy wete local strains: the
cocksfoot, meadow fescue and white clover were Danish
varieties; the meadow grass was foreign commercial seed.
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P paddocks L paddocks
kgfha kgfha
red clover .......... .. 0. 5.0 5.0
white clover .................. 1.5 1.5
timothy ............. ... ..o 15.0 15.0
meadow fescue ................ 15.0 —
cocksfoot ........c.o it — 15.0
smooth-stalked meadow grass®) . 5.0 —
total 41.5 36.5

The trial pasture was grazed by a 60-head
herd of dairy cows and heifers all in one group.
During the grazing season there were an aver-
age of 5—O6 grazing periods, each lasting an
average of 2.3 days with a rest period of 22.4
days (Table 24, p. 22). The amounts of grass at
the beginning and end of the different grazing
petiods are shown in Table 26, p. 23. The herb-
age estimated to be in excess of the requirements
of the grazing animals was harvested for silage
(Table 23, p. 21). Data on the botanical com-
position of the different P and L. paddocks are
given in Tables 8—13 (pp. 9—13).

The herbage consumed from each paddock by
grazing was determined by means of sample cuts
made before and after each grazing period on
20 randomly selected sites (100x200 cm). The
dry matter yields of the grazed herbage on the
different paddocks are shown in Table 14 (p. 15),
the crude protein yields in Table 15 (p. 16) and
the crude protein content of the dry matter con-
sumed in Table 16 (p. 16). The consumption of
both i)asture herbage and supplementary fodder
is given in Table 31 (p. 28) and the live weights
of the animals at the beginning and end of the
grazing season in Table 32 (p. 28). Data on the
length of the grazing season, the milk produc-
tion, and the use of supplementary fodder are
presented in Table 33 (p. 29) and the calving
times in Table 34 (p. 30).

The main purpose of the present pasture trial
was to investigate the possibilities of cultivating
rotation pastures, especially on compact clay and

1) On paddocks P;, P, and P, smooth-stalked meadow
grass 3.0 kg/ha and 2.0 kg/ha red fescue.
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silt soils. These soils are poorly suited for per-
manent pasture owing principally to the fact
that smooth-stalked meadow grass — which is
the dominant species on permanent pastures in
Finland — does not thrive on such heavy soil
types (cf. JANTTI 1940).

In selecting appropriate plant species for the
rotation pastures, red clover and timothy — the
main species on leys for hay — were not con-
sidered suitable as dominant species, the former

- because of its unsatisfactory winter survival and

the latter because of its poor regrowth, especially
on heavy clay and silt soils. On the other hand,
meadow fescue and cocksfoot were regarded as
more suited for rotation pasture, since they are
widely used with succes in Great Britain. There
were doubts about the winter hardiness of cocks-
foot under the conditions in Finland (VALLE 1930;
Honkavaara 1937), but both these species were
known to grow wild in this country.

In the 1930°s cocksfoot was often included in
small amounts in pasture seed mixtures, but it
gave unsatisfactory results. Since its regrowth
was more rapid than that of the other pasture
plants, it formed stalks before the other grasses
had reached the stage for grazing and was
rejected by the animals. Therefore in planning
the present trial, cocksfoot seed was used — in
accordance with the British practice — in large
amounts in the mixture (15 kg/ha). It was
assumed that if cocksfoot was the dominant
species in the sward, grazing would be arranged
according to its stage of growth, stalk formation
being thus avoided and uniform consumption by
the animals ensured.

In the seed mixture intended for leys to
develop into permanent pasture, meadow fescue
was given the role of dominant species. This
seed mixture also contained smooth-stalked
meadow grass — and in some parts of the trial
area red fescue. Since these latter species were
known to be slow in establishing from seed, the
trial in the first years would represent a com-
parison between cocksfoot-dominated and mead-
ow fescue -dominated temporary leys. On the
basis of these considerations; the seed mixtures
listed (p."3) were selected.



In a previous account concerning the paddocks
P 1—P 3 and L 1—L 3 (JAnrrI 1953), it was
established that both cocksfoot and meadow
fescue were already the dominant species during
the first year after sowing and that they main-
tained their dominance during the three-year
period 1950—52. Cocksfoot was found to grow
more rapidly in the spring than meadow fescue
and was more drought-resistant than the latter.
Since meadow fescue was less aggressive than
cocksfoot, red clover thrived better in the
meadow fescue-dominated leys than in those
dominated by cocksfoot. Both red and white
clover occurred only in small amounts. The pro-
portion of timothy in the sward was noteworthy
only in the first two years. Smooth-stalked
meadow grass and red fescue developed slowly
and were not important in the first three years.
The yields were approximately the same on both
the cocksfoot-dominated and the meadow fescue-
dominated paddocks (about 4000 f.u./ha and
750 kgf/ha dig. crude protein).

The present paper deals with the pasture trial
during its entire 10-year period, 1950—59. The
conclusions made after the first three years con-
cerning the characteristics of the meadow fescue-
dominated and cocksfoot-dominated leys were
substantiated in the following years. Serious
damage to both kinds of pasture occurred only
once, when ice scorch in the winter of 1956/57
caused injury to the stands. On more favourably
contoured land, however, the damage would
have been less.

Meadow fescue persisted in the sward for
46 years, after which it declined and eventually
disappeared. The growth of cocksfoot could be
followed for only three years, during which
time it always retained its dominant position. In
trials carried out concurrently at the Malmi Ex-
petiment Farm (JANTTI and KOvLIjArvI 1964),
cocksfoot dominated in the pastures for 4—56
years. Similar results on the persistence of
meadow fescue and cocksfoot have been ob-
tained at local experiment stations, at the Pasture
Experiment Station (cf. LAINE 1958) and also on
private farms. The only exception is that in
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northern Finland cocksfoot often survives the
winter poorly.

In the trials at Viik the proportion of red
clover in the sward was not very great; this was
due to its poor overwintering and also to the
continuous use of ample nitrogen fertilizers.
White clover, likewise, occurred only in small
amounts. Its poor success was partly a con-
sequence of the relatively lenient grazing but
was mainly due to the dry weather conditions,
which resulted in its disappearance from much
of the pastute area. Timothy was never a
dominant species, although in the first two
years it occurred in moderate amounts and on
the P paddocks it survived during the whole
10-year period. _

When this trial was planned in 1947—48 it
was not known that heavy applications of
nitrogen fertilizers to pasture would become
economical. Instead, the main attention was
given to red clover as a source of nitrogen. Since

red clover could not be expected to survive

for longer than 3-year; the rotation pastutes
were designed as 3-year leys. The experiences
subsequently obtained in this trial, however,
indicate that both cocksfoot-dominated and
meadow fescue -dominated temporary pastures
can be successfully maintained for 4—6 years,
assuming that their manuring and utilization are
at the same level as in the present trial.

The bulk of the trial pasture area at Viik
consisted of compact silty clay soil, on which
smooth-stalked meadow grass grew poorly. On
the P paddocks, despite heavy N dressings,
7—10 years were required before this species
assumed dominance. On porous soil types, such
as humus-containing sandy soils, the P pad-
docks would evidently have become dominated

. by smooth-stalked meadow grass in 3—4 years.

In the present trial the yield level on these pad-
docks remained high during the entire 10-year
period, since as meadow fescue declined, smooth-
stalked meadow grass took over its role as the
principal species. If meadow fescue had not been
the main species in the original seed mixture, the
leys would have been sparse and would have
become overrun with weeds before the smooth-
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stalked meadow grass had been able to develop
into the dominant species.

The temporary pasture paddocks (L) in the
present trial made up part of a 6-year rotation:
1) cereal, 2) potatoes or roots, 3) cereal, 4—0)
3-year ley. Because of excess wetness on part of
the pasture area, it was necessary to replace the
root crop with cereal. Consequently there were
three consecutive years of cereals, which ob-
viously weakned the condition of the soil —
even during. its period under grass. The average
annual nitrogen application on these L paddocks
was 62 kgfha less than on the P paddocks. When
in grass the L paddocks had the same amount
of N fertilizers as the P paddocks. However,
the yields on two kinds of pasture were approxi-
mately the same.

During the ten years of this trial there was an
average of 0.40 hectare of pasture per cow. Of

the total dry matter output, 22.4 9, was harvested
' for silage, the relative grazing area correspoding
to 0.31 ha per cow. The herbage harvested for
silage amounted to about 2 500 kg per cow, or
one-half of the total silage used during the
winter feeding period; its crude protein content
averaged 15.6 9%, of the dry matter. .

“Variations in weather conditions from year to
year ;were' responsible for annual variations in
the:amount of silage harvested and also in the
time and area of the cuts. The principal aim of
this tfial was to provide adequate and uniform
pasture during the entire season without grazing
on aftermath from hay fields. Consequently, only
the herbage estimated to be in excess of the annual
grazing ‘was cut for silage. Owing to the rapid
growth of grass in the early summer, most of
the silage harvest (69 9%, of the total for the
season) .-was cut in ‘June. On the basis of this
trial, it seems possible to cultivate cocksfoot-
dominated and meadow fescue -dominated leys
which can be successfully used both for grazing
and also to provide the bulk of the grass used
for silage.

The milk output of the cattle in this trial was
very high, amounting to 1600 kg per cow
during the 122-day grazing season; the variations
from year to year were small. The average live
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weight of the animals was the same at the onset
and the end of the grazing season (494 kg).
Supplementary fodder low in protein was given
to the cattle when their daily requirements ex-
ceeded 10 fodder units. Since rather large
amounts of such fodder were given, the net
milk production due to actual grazing was low
(cf. Table 33, p. 29). If less supplementary fod-
der had been offered and if the cattle had grazed
on the aftermath from hay fields, as is the usual
practice in Finland, the net milk production
would obviously have been higher per cow.
Since the beginning of the 1950’s the Pasture
Society has recommended. the cultivation of
temporary pastures in Finland. Meadow fescue-
dominated seed mixture can be used in all patts
of the country, while cocksfoot-dominated mix-
tures are recommended only in the regions south
of the line Vaasa—Jyviskyli—Joensuu. The in-
creased use of these two grass species is clearly

shown by the risé in sales of their seed in Fin-
land:

Average annual sced sales, kg

Mecadow
fescue

Years

Cocksfoot . Total

1938—1939 .... 6 500 36 500 43 000
1950—1952 .... 34000 99 000 133 000
1954—1956 .... 111000 130 000 241 000
1959—1962 .... 150000 247000 - 397 000

"On the basis of these sales figures, it has been
estimated (JANTTI and JARvi 1963) that in 1963
there were about 75 000 hectares of such tem-
porary pasture in Finland and that in 5 or 10
years this will become the commonest kind of
pasture in the country.

The cultivation of temporary pastures having
cocksfoot or meadow fescue as the dominant
species appears to be successful, both from the
results obtained in the trial at Viik and also from
general practice on farms in this country. If
fertilizers are applied at the same rate as in this
trial, leys having either of these grasses as
dominant species will persist for 4—6 years. The
trial at Viik has subsequently been modified so
that the temporary pastures (L paddocks) will
now be maintained for 4—5 years; in addition,
one-half of each L paddock is sown with meadow -



fescue -dominated and the other half with cocks-
foot-dominated mixture. The permanent pas-
tures (P paddocks) dominated by smooth-stalked
meadow grass are likewise being continued.

Thus additional data can be obtained on the
tespective characteristics of cocksfoot-dominated
and meadow fexcue -dominated temporary pas-
tures as compared with permanent pastures.
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SELOSTUS

Viikin laidunkoe 1950—1959

August JANTTI

Maatalouden tutkimuskeskus,
Kasvinviljelylaitos, Tikkurila

1920- ja 1930-luvuilla suositeltiin Suomessa yksinomaan
pitkiikdisten laidunnurmien viljelyd. Niitd perustettaessa
kiytettiin monipuolisia siemenseoksia (ks. esim. s. 11).
Multavilla, kuohkeilla ja hikevilli mailla nurmi kehittyi
niittynurmikka-valkoapilavaltaiseksi. Satotuloksetkin oli-
vat tyydyttivid. Sen sijaan vihidmultaisilla, jaykilld savi- ja
hiesumailla pitkiikdinen laidunnurmi menestyi heikosti
ja sen yleistyminen oli hidasta, Vuonna 1938 saatiin taltd
laidunlajilta ainoastaan 2.6 %, valtakunnan laidunrehun
kokonaismi4ristd, joka oli 1.4 miljardia rehuyksikkdd
(Jintrr 1945). 1930-luvun lopulla jouduttiin harkitse-
maan myds lyhytikiisten laidunnurmien viljelymahdolli-
suuksia (JANTTI 1940, 1947). Koeviljelysten perustaminen
siirtyi sotien vuoksi 1940-luvun lopulle.

" Maatalouden tutkimuskeskus jirjesti 1950-luvulla
yhdessid Helsingin Yliopiston kanssa melko laajoja koe-
viljelyksid lyhytikiisten laidunnurmien viljelyn ja hyvaksi-
kiiyton selvittimiseksi. Niiden kokeiden suunnitelmia ja
perusteita on selostettu jo aikaisemmissa julkaisuissa
(JAnrtTI 1950, 1953; HuokuNa 1960; JiAnTtTI ja KoYLI-
jARVI 1964). Laajin niisti kokeista aloitettiin v. 1950
Yliopiston Viikin koetilalla, jonka kokeen jirjestely ja
tulokset on esitetty vuosilta 1950—1959 esilli olevassa
julkaisussa.

Viikin laidunkoeviljelykset kisittivat yht. 44 ha sala-
ojitettua peltoa. Nurmia perustettacssa kiytettiin seuraa-
via siemenseoksia (kg/ha):

Nurminata- Koiranheina-
valtainen valtainen

s€os SCOS
puna-apilaa ......... .. 5 5

valkoapilaa ............ 1.5 1.5
timoteita ......cn.e.nn- 15 15
nurminataa ............ 15 -—
koiranheindd ........... — 15
niittynurmikkaa ........ 5 —

Yht. 42.5 36.5

Nurmivaltaisella seoksella perustetut P-lohkot (6 kpl)
kisittivit yhteensd 14.63 ha. Koiranheinivaltaisella seok-
sella perustetut L-lohkot (6 kpl) sovitettiin 6-vuotiseksi
kasvivuorotukseksi (vilja, juurikasvit/peruna, suojavilja,
3-vuotinen laidunnurmi). L-lohkot kisittivit yhteensi
29,24 ha. L-lohkot jaettiin nurmena ollessaan kukin
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kahdeksi sydttdlohkoksi, joten sydttélohkoja oli koe-
alueella kaikkiaan 12 kpl.

Viikin koeviljelyksilli pyrittiin alkuvaiheessa selvittd-
midn toisaalta nurminatavaltaisten ja toisaalta koiran-
heinidvaltaisten lyhytikdisten laidunnurmien viljelymah-
dollisuuksia Suomessa. Samalla suunnitelman mukaan
nurminatavaltaiset P-lohkot kehitettdisiin pitkiikiiseksi
laidunnurmeksi, jolloin kokeen my8hemmissi vaiheessa
P-lohkojen pitkiikiisti laidunnurmea voitaisiin verrata
L-lohkoilla viljeltiviin lyhytikdisiin laidunnurmiin,

Viikin laidunkoealue oli liejupitoista hietasavea. Run-
saan peruskalkituksen ja peruslannoituksen jilkeen annet-
tiin vuotuislannoituksena nurmille ha kohden 69 kg
P,0;, 40 kg K,O sekd 124 kg N, joka viime mainittu
levitettiin neljdnd yhtd suurena erdni.

Viikin laidunlohkot on laidunnettu tilan nautakarjalla
yhteni ryhmini. Lohkot on laidunnettu tai niitetty sdils-
rehuksi keskimidrin v, 1950—1959 P-lohkot 5.0 kertaa
kesissd (sydttdkerran kestiessd 2.4 vrk. ja lepokauden
23.5 vrk.) ja L-lohkot 5.9 kertaa kesissi (sySttdkerta 2.3
vrk. ja lepokausi 21.1 vrk.). Erikseen nurminatavaltaisten
ja koiranheinivaltaisten lohkojen sato mdiritettiin koe-
alaniittojen perusteella (vet. Janrrr 1953). Koko alueen
sato mairitettiin kuitenkin myds eldinten elatusrehun tat-
peen ja tuotantorehun perusteella,

Koeviljelyksiltd v. 1950—1959 laiduntamalla ja siild-
rehuksi yhteensi korjattu ruohon kuiva-ainesato, erikseen
nurminatavaltaisella seoksella (P-lohkot) ja erikseen koi-
ranheinivaltaisella seoksella perustetuilla (I-lohkot) nut-
milla, on esitetty taulukossa 14 s. 15 ja vastaavasti raaka-
valkuaissato taulukossa 15 s. 16 sekd ruohon kuiva-aineen
raakavalkuaispitoisuus taulukossa 16 s. 16, Keskimdirin
saatiin koeviljelyksiltd v. 1950—1959 seuraavat sadot:

Raaka-
Ruqhon Raaka- valkuaista
N S
kg/ha sg/ha kulva‘-%mecsm
P-lohkot ............ 5300 987 18.6
L-lohkot ............ 5410 967 17.9
P- ja L-lohkot keski-
midrin ... ... 5390 976 18.0

Nurmiala oli keskimairin 0.40 ha nautayksikkod koh-
den. Ruohon kuiva-ainesadosta korjattiin laiduntamalla
77.6 %, ja siilérehuksi 22.4 %. Tilan koko karja laidun-



nettiin lipi laiduntamiskauden (122 vrk.) yksinomaan koe-
viljelyksilli. Varsinaisten niittonurmien odelmilla ei lai-
dunnettu lainkaan.

Sekd nurminata- ettd koiranheinivaltaisella siemenseok-
sella perustettujen nurmien sato oli samaa suuruusluok-
kaa. Edellyttien, etti koeviljelyksilti korjatun ruohon
kuiva-ainetta 1.35 kg vastaisi 1.0 rehuyksikkod, olisi
koeviljelysten sato ollut keskimiirin vuodessa n. 4 000
ry/ha (vrt. taul. 17, s. 17). Eldinten elatusrehun tarpeen
ja tuotannon perusteella Pohjoismaiden Maataloustutki-
jain Yhdistyksen hyviksymien normien mukaan laskier on
koeviljelysten nettosato kuitenkin ollut noin 83.4 %
edelld esitetystd hehtaarisadosta (vrt. taul. 35, s. 31).

Ottaen huomioon Viikin laidunkokeen ohella myo&s
muilla tahoilla samanaikaisesti suoritettujen kokeiden
tulokset voidaan todeta, ettd sekd nurminata ettd koiran-
heini menestyvit hyvin laidun- ja siilérehunurmien
valtakasveina ja siilyvit valtakasveina Viikin koeviljelys-
ten vuotuislannoituksella ja hyviksikdyttStavalla 4—6
vuotta. Talvella 1956/57 runsaana esiintynyt jédpolte
tuhosi huomattavassa mairissi sekd nurminataa etti koi-
ranheinii Viikissi. Nurminata- ja koiranheindvaltaisten

lyhytikiisten laidunnurmien nyt yleistyessi maassamme
on jidpoltetuhojen yleisyyttd vield jatkuvasti seurattava.

Vaikkakin puna- ja valkoapilan seki timotein osuus
Viikin laidunkokeen nurmissa on jédnyt vihdiseksi (ks.
taul. 8—13), on kiytinndssd suositeltavaa sisillyttdd niitd
Iyhytikiisten laidunnurmien siemenseoksiin samaan ta-
paan kuin Viikissd.

Nurminatavaltaisella seoksella perustettujen P-lohko-
jen nurmien kehittymiseen pitkiikdisen tyyppisiksi kului
Viikin koealueella 7—10 vuotta, joten pitkdikdisen ja
lyhytikdisen laidunnurmen vertailu voidaan suorittaa
vasta vuodesta 1960 jatkuvana kautena.

Viikin laidunkoeviljelyksilld vertailtujen nurminata- ja
koiranheinivaltaisten laidunnurmien viljely on yleistynyt
nopeasti kiytintéén. Nurminadan ja koiranheinin vuo-
sittain myydyt siemenmiirit ovat lisddntyneet jatkuvasti.
Maiirit olivat v. 1960 yli 10-kertaiset toisen maailman-
sodan edellisiin vuosiin verrattuna, On arvioitu, ettd
timin tyyppiset laidunnurmet jo aivan lihivuosina muo-
dostuvat maassamme pédilaidunlajiksi, joten niilld ilmei-
sesti tulee olemaan kidnteentekevd merkitys maamme
laidunolojen kehitykselle.
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UBER DEN ZUSAMMENHANG DER BEI PFERDEN
ZU ZUCHTENDEN ZUGE

Die Hengste

MIKKO VARO

Zentrale ftir Landwirtschaftliche Forschung, Abteilung fisr Haustierztichtung, Tikkurila, Finnland

Die Pferdezucht ist in ihrer Zielstrebigkeit
seht mannigfaltig. In dieser Hinsicht trigt sie
gemeinsame Ziige mit der Schweinezucht, fiir
die ebenfalls die hohe Zahl der gemessenen, ge-
wogenen oder visuell bewerteten Eigenschaften
kennzeichnend ist. Da mancherlei Ziige ange-
strebt werden, sind die zu ziichtenden Eigen-
schaften auf diese oder jene Weise in eine solche
Rangordnung zu bringen, dass sich die Auslese
den die Forderungen der menschlichen Wirt-
schaft am besten befriedigenden Eigenschaften
zuwendete. Der wirtschaftliche Wert der Eigen-
schaften, ihre Heritabilitit und die dazwischen
bestehenden genetischen und phinotypischen
Korrelationen sind diejenigen Faktoren, die bei
dem Bemiihen um die beste wirtschaftliche Ge-
samtforderung in Betracht zu ziehen sind (Hazer
and LusH 1942; Hazer 1943). Ein maximaler
Fortschritt ist zu erreichen mit einem Auslese-
index (Hazer 1943), in dem die- relative wirt-
schaftliche Bedeutung und die partiellen Regres-
sionskoeffizienten der Eigenschaft gemeinsam
jeder Eigenschaft in der Auslese das zweck-
missige Gewicht beilegen. Da die Anzahl der zu
ziichtenden Ziige hoch steigt, ist die Durch-
fihrung der Methode mithsam.
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Es ist notwendig, bei der Auslese einige Eigen-
schaften, die keineswegs immer unbedeutsam
sind, ganz ausschalten zu kénnen und sich nur
auf solche zu beschrinken, die am oberen Ende
der Rangordnung stehen. Verfasser dieses hat
frither die Faktorenanalyse erprobt als Mittel,
unter den 18 Eigenschaften der Schweine solche
aufzuzeigen, die offenbar dank ihrem gemein-
samen Urheber, einem Faktor, ihre eigene ge-
sonderte Gruppe bilden (Varo 1962). Die Untet-
suchung wies darauf hin, dass drei Faktoren aus-
reichten, die zwischen allen Ziigen bestehenden
Korrelationen in ihrem wesentlichsten Teil zu
erkliren. Zugleich konnten diejenigen Eigen-
schaften — hier der Kiirze halber als zentralen
Eigenschaften genannt —, die die Faktoren am
reinsten massen, nachgewiesen werden.

Die fortgefithrten Untersuchungen (Varo
1964) haben wahrscheinlich gemacht, dass durch
die den =zentralen Eigenschaften zugewandte
Auslese ein Gesamtfortschritt erreicht werden
kann, der die Population praktisch in jedet
Eigenschaft in die gewiinschte Richtung ver-
schiebt; nur ein Zug bildet eine deutliche Aus-
nahme. Die Faktoren und die von ihnen be-
herrschten zentralen Eigenschaften der Eigen-



8P
0s
14
09
a9
8
o
99
§9
8§
PO—
134
00—
Ly
90
00—
80
Y

sI

6€
44

144

€6
89
L9
ve
9T
1%

44

6v
9%
£0—
€T
60—
1€
10
L0—
£0
c0—
0

14
|54

Ly
98

929
LL
LE
6C
14
8y
49
Ly
00
e
(4
2

-

89
99

8L

9¢
LT
14
144

14

£l 4
90
Le
£0—
ve
10
PO—
10—
10
10

82
.61

0§
89
LL
08

8¢
(43
9¢
(34
19
8y
0
ST

60—

1
#0
P0—
10
80—
#0

Lt
81

8 T
1€ 62
€€ LT
82 1T
€ ST
8s
9g
A4
§§ b
zs 8¢
Ly 9
10 20
8y Ip
I €l
05 s¥
1L €l
£0— 20
60 60
10 £0
AT A
90— £0—
€€ LT
191

6v
a4
6€
g€
8¢

144

€€

141
6V
141
S0—
(113
10—

1€
s1

99
¢e
9¢
9¢
6E
6%
144
ps

19
98
P0—.

g
T

€9
0s
€S
Ly
[4°]
0s
9¢
9%
1414

9

90—,

o€
80—
6¢
#0

Cp0—
- £0

00

S0—

9¢

€l

- 68

L.
Ly
7
18
9p
€€
9§
0§
8¢

10
b1
50
T
0
£0—
L0
z0
01
$0—

2%
29

c0—

90
€1
£0—
£0
Po—
c0—
10—
£0
a0

c0—

1T
9§
91
€l
L1
#0
10
c0—
c0—
£€0—

11

Q\\~§;§§w\ «
Q\\“&&Q\&B «
or 01 6b
v .0 TE
gz £0— 1
W l0— LT
T p0— 0F
sy Il S¥
o 6T Ly
mm, 60 ov
€ ST €5
€ 10 6E
60 20 1
80 8y 9
og 8L
Lz s¢
188
80 T 91
€1 9T I
€0 9T 90
$0— S0 10—
80 L0 L0
S0— €0 £0—
1T 10 9
01 6 8

80
80
01
0
£0
11
1
90—
90
01
co
L1
80
L]
€1

8T
124
8T
(44
60

01
L

caarsmmyy 500 < d
enbpuy 0’0 > d - :
vyavgy nizsuind — uuﬂuavuwuuum 100 > d .bﬁ&&h&&S ususppozsopr [ — zZueyrusig syosnspelg (4

Sz0 40
10— £0
20 50
01— £0—
90— 21—
20 60
20 L0
00 01—
00 - 90—
20— 80
£0— €0
¥ 20
I s0—
10—
9T 10—
0T b

L1
o1
$0— T1
€0 12
20— 90
$0— 90
9 S

ro0—
#0
20
£0
£0
60

p0—
20
10
90
#0
81

o1

20
S6

1L
4

80
00—

10
1T

61
00
at
50

€1—

SL
4

JOYULYD0L], PUN JOYUSSSOIYISaD) (g

sy e
e 1T
0 oz
8 61
€ 81,
8¢ . L1
g 91
6C s!
ve v1
8¢ €1
(A2
10 11
Lz o1
L
0 8
(1) S
10— 9
$0 S
69 ¥
0 ¢
0L ¢

pSSpIuayvID \uw.ns.s.ﬁ.s ol -gif 1oosgonaspaN (110820004409 1dd i ousf taIsYIHSIOUIILO UIPIAQ) * | oy [
PIo Uoaoyun wir B1Iyeljun,y ‘uIoqo wr oSIYEISIA  (; uoIsSUSL] USP 13q ULIFEYRSUSSIT 39p usuonepPrIoNdLiIouRyd A1 T SIRqEL

Ceeieeeeseiieeees oup
TY2IMID)

st s{3a5) HaAppSDYD ]
9)193qQUIAQISIUTE]

s s(upduk uaappsoyv [
souraqIoIury sop Suejwin
st sldas) uodppSHEET
93193qUIAGIAPIOA

cemeeee slapdud uaappsncy
SOUI2qI9PIOA SOp Jurjwun)
st s(Gaspigs uasopoT
a1orquaddnisy 9I9PIOA
cee e nean b@au\ &Q_Q.N..QNS@N
a1a3qIsnIg

cemeneces e s(Rads uvunryy
ayamIsnIg

* shupdud uvuusyy
Sueyunysnag

* = sungrd woSunyr
o8uggduny

T SHIYAOYDY DS
SYQUISIIIOPIM
ceeresesi et reeena \B\m\.
sureg

Ceeeeeeeeeeee e oy
jduny

e manyy
(g 3098nsoq
uadA T,
Ceeeeeeeeeeee oy

juoweradwa], pPun I3NEILY)

e T
uadunFomog

ces ns s e e H\“MQQQ\NHQQQ\:
193 31[ouydsqer],
ceeeee e imrepiiog
Tyezuaynig ‘yery8ng
T siadoustudB Yy
3RYSI[PUYISHIIYOG

D I Oku .Q\&mhae\hk.
% “yery8ny

e e et s ae e MW\ AQN\\.&Q%B\&\H
33 ‘yerySnz

39



schaftsgruppen bieten somit der Auslese einen
glinstigen Ausgangspunkt. Es ist vielleicht még-
lich, den Ausleseindex in erster Linie auf den
zentralen FEigenschaften aufzubauen und nach
Bedarf zu erginzen um Komponenten, die sonst
kein hinreichend grosses Gewicht erhielten, um
die Auslese zu einem maximalen Gesamtfort-
schritt zu fithren. Zum mindesten kann die
Methode in den einleitenden Phasen der Auslese
dann von Nutzen sein, wenn die endgiiltige
Zuchtwahl z. B. durch

Nachkommenbeurteilung in eine sehr spite

Durchfihrung der

Altersstufe vorriickt. Der Phinotyptest und die
vorbereitende- Nachkommenbeurteilung kénnen
mit Hilfe der Methode so gelenkt werden, dass
sich die endgiiltige Nachkommenbeurteilung
erfolgreich (und wirtschaftlich) mit grosser
Wahtscheinlichkeit auf den besten Teil des
Tiermaterials beschrinken lisst.

Von obiger Sachlage ist folgende Unter-
suchung ausgegangen, in der 1159 vier- und
609 funfjihrig in das Stammbuch eingetragene
Hengste das Material ausmachen; danach sind
fur 22 Eigenschaften die Phinotypkorrelationen
berechnet worden (Tabell 1), die wiederum ihrer-
seits mittels Faktorenanalyse behandelt worden
sind (VagervUO und AuMavaara 1958). Es ist
zu bemerken, dass vor der Analyse die Korrela-
tionen der Schritt- und Trabzeiten mit umge-
kehrtem Vorzeichen versehen wurden, wodutch
es gelang, sie allgemein positiv zu bekommen
und- durch sie den Zusammenhang der erhofften
Eigenschaft, der Schnelligkeit, mit den iibrigen
erwiinschten Eigenschaften zu erweisen. Beide
Materialien wurden getrennt bearbeitet, und die
Faktorenanalyse deckte fiir jedes von beiden vier
Faktoren auf. Die Ubereinstimmung des Faktori-
sierungsergebnisses bei den Materialien erwiesen
die aus den urspriinglichen unrotierten Zentroid-
ladungen berechneten Speermanschen Ordnungs-
korrelationen, die nach Faktoren waren:

) 0.94 - 0.03
5 0.92 4- 0,03
II ...t 0.89 4 0.05
IV i 0.97 4 0.01
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Tabelle 2. Die besten Masszahlen der Faktoren
Tanlukko 2. Faktoreiden parhaat mittaajat

Faktor T Faktor II Faktor IIT Faktor IV

I faktori IT faktori III faktori IV faktori
4j. 55 4j. 5j. 4j. 5j. 45 5j.
4-v. 50, 4, | S 4. 5-v. 4-v. 5-v.
2 2 11 11 19 19 16 16
4 4 7 5 18 18 17 14
1 1 5 6 21 21 8 17
6 7 20 20 10 10
9 3 14 22
3 9 22 8
15 15

Die am reinsten die Faktoten messenden
Eigenschaften sind in Tabelle 2 in der Giiterei-
henfolge angegeben. Die Faktoren sind in ihr
bezeichnet durch Ziffern, mit denen die Eigen-
schaften in den Korrelationsmatrizes in Tabelle 1
vermerkt sind. Die Ahnlichkeit der Materialien
tritt auch hierin hervor, denn die am reinsten
die Faktoren messenden Eigenschaften sind bei
den vier- und funfjihrigen Pferden ganz gleich,
und auch die nichstbesten Messer sind gleich,
wenn auch die Reihenfolge wechseln kann. Die
zentralen Eigenschaften der Faktoren waren
also:

I....... relative Zugkraft
I’ ....... Punktwert der Beine
T ....... Vorderbeinbreite
IV ..., Brustbreite

Die dutch Schrigrotation rotierten Faktor-
ladungen sind dargestellt in Tabelle 3 und veran-
schaulicht in Fig. 1, in der die positiven La-
dungen rechts und die negativen links von der
Vertikalachse angegeben sind. Insbesondere in
der Figur ist wieder die Ubereinstimmung beider
Materialien zu erkennen, aber auch in den Ord-
nungskorrelationen der Faktorladungen. Diese
Korrelationen waren nach Faktoren:

) 0.04

IT s 0.88 4- 0.05
IOE . .iiees 0.96 4 0.02
IV 0.98 4 0.01

Die Erklirung des geringen Wertes der den
ersten Faktor betreffenden Korrelation ldsst sich
aus der Figur gewinnen, die zu erkennen gibt,



Tabelle 3. Die Faktorladungen im Hengstmaterial

Tanlukko 3. Faktorien rotatoidut lataukset

Faktor I Faktor II Faktor IIT Faktor IV
Eigenschaft I faktori I1 fakiori III faktori IV faktors
Ominaisuns 4j. 5. 4. 5. 4. 5. 4], 5.
4-v. 5-v. 4-v. 5-v. 4-v. 5-0. 4-». 5-v.
1. Zugkraft, kg
Vetovoima, g ......ooooiiiiiiniinnnnns 79 71 —13 06 17 19 39 41
2. Zugkraft, %
Vetovoima, %y «oovviiiiiniainnnnnn 94 95 00 00 00 00 00 00
3. Schrittschnelligkeit
Kayntinopens .. ...ooooiviiiiiiiiiiinnnn 04 } —02 12 20 —09 —05 21 11
4, Zugkraft, Stufenzahl
Porrasinku . ......... ... o i 95 91 04 21 —01 06 06 01
5. Trabschnelligkeit
Juoksunopens .. ... i 13 | —03 45 37 —07 —01 11 01
6. Bewegungen
Litkkeet ..ot —04 | —04 30 28 | —12 | —11 10 09
7. Charakter und Temperament
Luonne .. ....cooiiiiiiiiiiiia, 14 | —12 54 62 | —05 07 12 03
8. Typen
TPPDIE oo e i —09 07 14 30 { —09 | —07 80 73
9. Festigkeit 1)
Kovuus ... .coviii i 00 05 62 49 —24 —17 26 27
10. Rumpf
RuUnRO © o oovve e i —12 09 11 15 | —15 | —03 71 61
11. Beine
Jalat .oooooo i 00 00 54 55 00 00 00 00
12. Widerristhohe )
SGhakorkenus .. ...t 13 | —15 | —17 | —17 45 40 35 44
13. Rumpflinge
Rungon pituns ... ..o 09 | —03 | —24 | —04 42 39 44 | 46
14. Brustumfang
Rinnan ympdrys . ...oooiiiiiiiiiiaian, —05 | —06 | —21 | —10 25 10 62 70
15. Brusttiefe :
Rinnan syppys . ooviiiiii s 08 | —05 | —28 | —18 24 20 46 56
16. Brustbreite
Ryntédn leveys ... ...t 00 | —01 01 00 .00 00 65 66
17. Vordere Kruppenbreite
Lantasen etuleveys «.....ooooiv it 01 02 09 —06 05 05 75 73
18. Umfang des Vorderbeines
Etusddren ymparys ... ...o.oeoiiiiiaiiann 04 | —03 | —06 00 88 89 00 | —02
19. Vorderbeinbreite
Etusidren leveys .. ..o 04 00 | —03 00 86 81 | —01 00
20. Umfang des Hinterbeines .
Takasddren ymparys .. ......voveviennnnn 04 | —07 | —05 15 104 91 | —13 | —05
21. Hinterbeinbreite
Takascdren leveys .........ccovviiinenn. 03 —01 —06 |, 12 100 89 —12 | —04
22. Gewicht
Paino . .ooiieiiii i —03 | —09 | —19 | —11 27 23 65 70

1) Geschlossenheit und Trockenheit.

dass ein weit iibetwiegender Teil der Ladungen
nahe Null liegt, so dass auch ihre Anordaung
bei den verschiedenen Materialien zufillig ist.
Die Ubereinstimmung des dutch die Faktoren-
analyse vermittelten Endergebnisses bei den
zwei verschiedenen Materialien ist ein sehr
schwerwiegender Beweis dessen, dass das Resul-
tat nicht ausschliesslich dem Zufall zu verdanken
und ohne folgerichtigen biologischen und viel-

6 1611—65

leicht auch genetischen Hintergrund sein kann.
Da die Korrelationen Phinotypkorrelationen ge-
wesen sind, lassen sich iiber den genetischen
Hintergrund noch keine endgiiltigen Schliisse
ziehen. Deswegen eben bleiben Versuche einer
genaueren Verdolmetschung der Faktoren den

- zukiinftigen Untersuchungen iiberlassen, als

‘deren Ausgangspunkt genetische Korrelationen
gewihlt werden. Geben wir uns vorerst mit der
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Darstellung einiger auch ungesucht auffallenden
Sachverhalte zufrieden.

Vor Betrachtung der Faktoren sei ferner fest-
gestellt, dass nach dem vierten Faktor die un-
rotierten Zentroidfaktoren schon sehr schwach
waren. Zugleich schien die Ahnlichkeit der
Ladungen bei den folgenden Faktoren in den
verschiedenen Materjalien verschwunden zu
sein. Daraus konnte geschlossen werden, dass
vier Faktoren offenbar ausreichten, die Korrela-
tionen zu erkliren. Auch die Rotation erschwerte
sich bei Erprobung mehtrerer Faktoren., Die
Interkorrelationen der Faktorladungen sind aus
Tabelle 4 zu ersehen.

Tabelle 4. Die Interkorrelationen der Faktoren
Tanlukko 4. Faktorien interkorrelaatiot

Die 4-jahrigen Hengste Die 5-jahrigen Hengste

4:9n0tiaar 5-vaotiaat

1 | 1 11 v 1 o m | 1
I.. 01 —, 06 —,05 —.05 ,03|—,04
II.. ,01 .09 ,15| —.05 —. 02| .14
I .. —.06] .09 .53]  ,03| —. 02 W47
IV ..| —.05] -+15/ .53 —.04 14 ,47

Wieder ist die Gleichartigkeit der fiir beide
Materialien ethaltenen Ergebnisse zu erkennen.
Die Interkorrelationen der ersten drei Faktoren
sind sehr schwach, was auf deutlich umrissene,
selbstindige Faktoten hinweist. Der' Zusammen-
hang des vietten Faktors mit dem dritten ist
dagegen ziemlich stark, und fiir eine Art Be-
ziehung auch zum zweiten Faktor sind geringe
Anzeichen vorhanden.

Der erste Faktor ist sehr deutlich ausgeprigt
und als Zugkraftfaktor zu deuten. Er mag be-
rechtigen zu dem Schluss, dass die Zugkraft eine
sehr selbstindige, von den tibrigen Leistungen
und strukturellen Ziigen unabhingige Eigen-
schaft ist.

Der zweite Faktor kann wohl vorliufig in
etsten Linie als der des Charakters aufgefasst
werden. Nicht allein hat er seine grosste Ladung
im Charakter, sondetrn er hat auch recht betricht-
liche Ladungen in den mittelbar den Charakter

dussernden Eigenschaften, wie in den Geschwin-
digkeiten und Bewegungen. Es scheint, als ver-
binde sich mit den positiven Werten dieser Ziige
ein zierlicher, aber fester Kérperbau.

Der dritte Faktor scheint in erster Linie die
vertikalen Masse und die der Lingsrichtung der
Horizontalebene zu regeln. Am stirksten macht
sich seine Witkung in den Massen der Beine
bemerkbar. Er ist somit ein Gréssenfaktor, des-
sen Einfluss sich in gewissem Masse sowohl im
Gewicht als auch in der nach Kilogramm bemes-
senen Zugkraft dussert,

Der vierte Faktor ist ein Grdssenfaktor, der
neben den Lingen- und Héhenmassen vor allem
die Breitenmasse regelt. Es ist durchaus vet-
stindlich, dass seine Wirkung dann auch in den
Schitzungen visuell zu beurteilender Ziige, wie
des Rumpfes und des Typus, zu erkennen ist.
Er hat — verstindlicherweise — einen sehr
starken Einfluss auch auf das Gewicht, und er
kénnte mit dieser Begriindung, zur Unter-
scheidung von dem vorhergehenden, als Massiv-
faktor bezeichnet werden. Es ist nur folgerichtig,
dass dieser Faktor als Regeler der nach Kilo-
gramm bemessenen Zugkraft einen betricht-
lichen Anteil hat, obgleich die relative Zugkraft
ganz unabhingig davon ist.

Das zur Verfiigung stehende Untersuchungs-
material ist insofern unvollstindig, als es nur im
Stammbuch vermerkte Pferde umfasst. Nur die
in den Versuchen anerkannten Pferde werden
gemessen und nach dem Aussehen beurteilt.
Das Material ist somit in gewissem Masse aus-
gelesen, und die Korrelationen der Ziige sind
daher schwicher als in Wirklichkeit. Die Aus-
wahl ist jedoch — infolge vieler Zielsetzungen
— nicht sehr wirksam und diirfte daher nicht
entscheidend auf das Endergebnis eingewirkt
haben. Doch ist es zweckmissig, dass von einer
ausfithrlicheren Auslegung der Ergebnisse ab-
gesehen wird, bis Paralleluntersuchungen mit
einem umfassenderen und weniger ausgelesenen
Stutenmaterial abgeschlossen sein werden. Zu-
gleich wird Gelegenheit gegeben sein, auch das
Hengstmaterial auf der Grundlage einer auf
genetische Korrelationen gestiitzten Faktoren-
analyse aufs neue zu priifen.
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Abbildung 2. Die fiinf Faktoren im Hengstmaterial. Die 5-jihrigen.
Kiva 2. Viisiviotiaiden oriiden viisi faktoria.

1. Zugkraft, kg
Vetovoima, kg

2 Zugkraft, %
Vetovoima, %,

3 Schrittschnelligkeit
Kayntinmopens

4 Zugknaft, Stufenzahl
Porraslukn

5 Trabschnelligkeit
Juoksunopens

6 Bewegungen
Liikkeet

7 Charakter und Tempcrament
Luonne
8 Typen
Tyypit
9 Festigkeit
Kovans
10 Rumpf
Runko
11 Beine
Jalat

12 Widerristhéhe
Sckakorkens

13 Rumpflinge
Rungon pituus

14 Brustumfang
Rinnan ynipirys

15 Brusttiefe
Rinnan syvyys

16 Brustbreite
Ryntiitten leveys

17 Vordere Kruppenbreite
Lautasen eluleveys

18 Umfang des Vorderbeines
Etusidren ympdrys

19 Vorderbeinbreite
Etusddren leveys

20 Umfang des Hinterbeines
Takasdiren ympirys

2

-

Hinterbeinbreite
Takasiiren leveys
22 Gewicht

Paino
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SELOSTUS

Hevosen jalostettavien ominaisuuksien keskindisesti yhteydestid

Oriit

Mikko VARO

Maatalouden tutkimuskeskus, Kotieldinjalostuslaitos, Tikkurila

Nelji- ja viisivuotiaalla oriaineistolla on suotitettu fak-
torianalyysi, joka johti kumpaisellakin ikiluokalla erittdin
yhdenmukaiseen tulokseen. Nelja faktoria niytti riittivin
kaikkiaan 22 tatkastellun ominaisuuden interkorrelaatioi-
den selittimiseen tirkeimmilti osaltaan. Faktoreiden yksi-
tyiskohtainen tulkinta jitetiin tuonnemmaksi odottele-

maan tamma-aineistosta saatavia tuloksia. Jo nyt voidaan
kuitenkin tutkimuksen ehki tirkeimpinid havaintoina
mainita, etti vetovoima niyttid sen mukaan olevan hyvin
itseniinen, muista ominaisuuksista sangen riippumaton
taipumus ja ettd nopeus ja luonne ovat puolestaan piitteita,
joiden muuntelun taustana on runsaasti yhteisid tekijoitd.
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BEWERTUNG DER HERITABILITAT VON EINIGEN
EIGENSCHAFTEN BEI SCHWEINEN

MIKKO VARO

Zentrale for Landwirtschaftliche Forschung, Abteilung
fr Haustierziichtung, Tikkurila, Finnland

Bei Yorkshire-Material, das insgesamt 360
Versuchsgruppen von 108 Ebern und 355 Siuen,
oder insgcsamt 1 406 Ferkel, ﬁrnfasste, wurden
die Heritablitititskoeffizienten einiger an der
Versuchsstation fiir Schweinezucht erforschten
Eigenschaften geschitzt. Die Bewertungen griin-
den sich auf eine Varianzanalyse, durch die der
zwischen Vitern und Miittern bestehende Anteil
an der Gesamtvarianz der Ferkel berechnet
wurde. Da das Material im Verlaufe einer linge-
ren Zeit gesammelt worden war, wurden die
besagten Anteile an det Varianz als innerhalb
der Generation bestehende Varianz berechnet,
wobei eine etwa eingetretene Entwicklung die
Heritabilititen nicht fehlerhaft vergréssert. Alle
Ergebnisse sind an derselben Station bei einer
dem Appetit entsprechenden Fiitterung erhalten
worden.

Soweit die Varianz zwischen den Miittern
deutlich grésser als die zwischen den Vitern ge-
wesen ist, ist der Unterschied auf die gemein-
same Umwelt zuriickgefithrt worden (FALCONER
1960); er ist in der Tabelle neben den Heritabili-
titszahlen dargestellt. Um eine Uberschitzung
des Anteils der Erbfaktoren zu vermeiden, ist
bei Bewertung der Heritabilititskoeffizienten als

46

JOHANNES PARTANEN

Zentrale for Landwirtschaftliche Forschung, Versuchs-
station fr Schweinezucht, Tikkurila, Finnland

Eingegangen am 21, 12. 1965

Verwandtschaftskoeffizient der Halbgeschwister
0.30 statt des der zufallsbedingten Paarung ent-
sprechenden Wertes 0.25 benutzt worden. Der
angewandte Wert entspricht, abgerundet, dem
von MA1jALA und VAINIKAINEN (1962) fiir ein
zum Teil gleiches Material berechneten Wert
0.30775. Die mittleren Fehler der Heritabili-
titskoeffizienten sind nach der RoBErRTsONschen
(1959) Methode berechnet worden.

Die Koeffizienten entsprechen ziemlich gut
den von Verfasser (Varo 1962) frither darge-
stellten auf Mittelwerte von Versuchsgruppen
gegriindeten Schitzungen wie auch den in der-
selben Verdffentlichung dargestellten Ergebnis-
sen anderer Forscher. Der Vollstindigkeit halber
sei angefithrt, dass die Heritabilititskoeffizienten
um 20 9%, grosser wiren, wenn die zufillige
grossere Verwandtschaft der Halbgeschwister
nicht berticksichtigt wiirde.

Ohne auf die Koeffizienten ausfiihrlicher ein-
zugehen, ist hier nur festzustellen, dass sich fiir
das Schlachtgewicht eine ziemlich signifikante
Heritabilitit ergeben hat, obgleich als Zielset-
zung gilt, die Ferkel zu gleichem Gewicht heran-
zuziichten. Es ist denn auch eine Tatsache, dass
in den Endgewichten gar keine zwischen Vitern
und Miittern bestehende Unterschiede haben



Die Heritabilititskoeffizienten bei dem Material der Versuchsstation fiir Schweinezucht

Heritabiliteettikertoimet Sikatalouskocasenian aineistossa

) Varianz, auf dic -sxch dle.Bewettung grundet Anteil der dutch gemeinsame Urnwele
Eigenschaft Munnteln, jobon arvio perustuu bedingten Varianz
Ominaisuns swischen den Vitern zwischen den Miittern Yhieisen ympéristin aibenttaman
isien vilinen emiien vilinen roatielis osuns
Seitenlinge :
Kyljen pituns .. ....0. .. .. .. Ceiieean. 0.82 4 0.15 0.77 4- 0.13
Riickenspeckdicke -
Selkdsilavan paksuus .. ... .. ... ..o 0.52 + 0.11 0.35 4 0.10
Korperlinge )
Rubon pituns ... .... R cvevn |- 0054 40012 0.53 4 0.11
Bauchwanddicke . . e : '
Maban seindméin paksuns ................ 0.25 4 0.08 (0.25 + 0.09) 0.05
Tiglicher Zuwachs ‘ o
DPdivittdinen lisdkasvn . ............. .. ... .0.49 4- 0.11 0.50 4~ 0.11
Schlachtverlust, kg
Teurastustappio, R « oo oo vvvvvvnnnnnnnn 0.21 4= 0,07 (0.21 4 0.09) 0.08
Schlachtverlust, %
Teurastustappio, Yo wvevvevieeeniiinnn 0.24 4 0.07 (0.24 4 0.09) 0.11
Anzahl der Fiitterungstage
Ruokintapaivien luku . ............... ... 0.52 4- 0.11 (0.52 4- 0.11) 0.05
Schlachtgewicht
Tenraspaing . ........ccouvvvunnnnennnnnn 0.13 4 0.06 (0.13 + 0.08) 0.12
Kopf und Pfoten
Pédi ja sorkat.............. e 0.83 4+ 0.16 0.57 4- 0.12
Flomen
TIhra oo e s 0.38 4+ 0.09 (0.38 4 0.10) 0.05
Punktbewertungen:
Pistearvostelut:
Vetteilung des Riickenspeckes
Selkdsilavan jakaantuminen . .............. 0.20 -+ 0.07 (0.20 4 0.09) 0.03
Feinheit der Haut
Nahan hienoss . ......ccoveeiiiiinennnn 0.47 L 0.11 0.47 4- 0.11,
Schinkenform
Kinkun muoto . ......c.oiiiiinaiinne 0.26 4 0.08 0.21 4- 0.09
Speckfestigkeit
Silavan kiinteys ... ... i 0.23 -4 0.07 (0.23 4 0.09) 0.03
Bacontyp
Pekonityyppi oo 0.22 4 0.07 (0.22 4 0.09) 0.05
Bauchform ’
Vatsan muoto .. .....cccoviinnenieinnns 0.23 4 0.07 0.16 4 0.09
Fleischigkeit
Libakkuns ..o e it 0.46 - 0.10 0.44 4+ 0.11
Buggegend
Lavan seutu ... .. .ooiiii i 0.26 4- 0.08 0.29 4+ 0.10

wahrgenommen werden konnen. Die Differenzen  griindet angesehen worden, da bei den von
zwischen den Schlachtgewichten stehen auch Verfasser (VAro 1962) ausgefithrten faktoren-
offenbar in engem Zusammenhang mit dem analytischen Untersuchungen das Schlachtge-
Schlachtverlust. Diese Feststellung ist als be- wicht eine bedeutende Rolle zu spielen scheint.
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SELOSTUS

Sikojen eriiden ominaisuuksien heritabiliteetin arviot

Mikko VARO

Maatalouden tutkimuskeskus,
Kotieldinjalostuslaitos
Tikkutila

Tutkimuksessa on 360 yorkshitekoeryhmii kisit-
tavilld aineistolla arvioitu 19 ominaisuuden herita-
biliteettikettoimet. Arvio perustuu isienviliseen ja
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Maatalouden tutkimuskeskus,
Sikatalouskoeasema
Tikkurila

emienviliseen muunteluun sukupolvessa. Sukusiitoksen
todennikoinen vaikutus muunteluun on otettu huo-~
mioon.
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Seria HORTICULTURA N. 5 — Sarja PUUTARHANVILJELY n:o 5

VARIATION AMONG POPULATIONS OF RUBUS IDAEUS
IN FINLAND

ARNE ROUSI

Agricultural Research Centre, Department of Horticulture, Piikkis, Finland

Wild populations ate often a valuable source
of variation for plant breeders, and since such
populations of Rubus idaens occur over wide areas
of Central and Northern Europe, they have
attracted the interest of raspberry breeders in
these areas. There has been a common belief that
the well-known variety »Lloyd George» origi-
nated as a seedling of a wild raspberry population
in England at the beginning of this century (cf.
Gruss 1935). HaskerL (1960), however, has
presented conclusive evidence that »Lloyd
George» originated as an escape from cultivation
rather than as a purely wild raspberry. Neverthe-
less, the cultivated raspberry must have arisen
from wild Rubus idaens during a long period of
cultivation accompanied by selection, and there
is good reason to expect that valuable genes for
breeding might still be found in wild popula-
tions of Rubus idaeus.

HaskerL (1960) studied 26 wild populations of
Rubns idaens from Britain, as well as two popula-
tions from Germany and two from Switzerland.
The samples grown were raised as seedling
progenies, thus representing the potential rather
than actual variability of the populations. Seven
major genes were found to segregate in the
progenies, all of them already known from the
cultivated raspberry. In addition to these, a num-
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ber of biometrical characters were studied. They
varied considerably among the populations but
showed hardly any correlation with the geograph-
ical origin or with ecological factors. The
absence of clines in the biometrical charactets
studied was attributed by HaskEeLL to the fact
that the area of Britain represents only a fraction
of the range of the species. The most important
differences between the wild and the cultivated
raspberry were the smaller -size of the berries
and large number of slender, short canes in the
wild plants as compared with larger berries and
fewer, thicker and taller canes in the cultivated
varieties.

Whereas HAsxELL used populations sampled
over a wide area in Britain;, JENNINGS (1964)
made a study on population differentiation of
Rubus idaens using 78 samples from various
altitudes in Angus and Perthshire, Scotland.
Special attention was given to four glens, which
were sampled at different elevations, the fall in
altitude from the highest to the lowest site sam-
pled being roughly 150 m (400 to 500 ft.) On
growing the samples in a uniform garden,
JEnNINGS was able to show that two of the
characters studied, viz. the mean time of bud-
burst in the spring and the mean cane height,
tended to vary in accordance with the elevation.
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The plants from the higher parts of the glens
tended to have a later bud-burst and shorter
canes than those from the lower parts. There
was a significant correlation between these two
chatacters among the samples from the glens,
but not among the populations from lower alti-
tudes outside the glens. This latter group of
populations included both late and eatly samples,
some of them as late as those from the upper-
most parts of the glens. Therefore, taken as a
whole, the material of JenniNgs tevealed no
general clines, let alone distinct ecotypes.

The present study was undertaken for much
the same reasons as those of HaskeLL and JEN-
NINGS, i.e. in order to learn more about the
natute of variation in natural populations of
Rubus idaens and to find out whether useful genes
for breeding work might be obtained from them.
It was thought that particularly the winter har-
diness and fruit flavour, which are not entirely
satisfactory in the commercial vatieties grown in
Finland, might be improved if wild material of
R. idaens could be used in breeding work.

Material and_j methods

‘The samples were collected in summer 1961
as living plants and planted out in the experi-
mental plot in autumn 1961, in ordinary field
rows. Three of the samples (26, 36 and 37) were
collected in summer 1962 and planted out in the
autumn of the same year. Although an attempt
was made to collect from different clones in a
population, it may well be that several members
of the same clone were collected as different
individuals. Because a considerable proportion
of the individuals died during transplantation,
their number in the uniform garden expetiment
was rather small, varying from 1 to 13 in different
samples (see Table 1).

Because comparison of very small population
samples may give unteliable results, most com-
parisons were made between groups of popula-
tions bhaving either the area of origin or the
ecological nature of the habitat in common. The
population samples are listed in Table 1, where
the regional and habitat groups atre also indi-
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cated. It must be emphasized that the classifica-
tion of the habitats is rather arbitrary and does
not take into account all the varying ecological
factors. It is only a rough way of comparing the
habitats. The locations of the geographical
groups are shown in Fig. 1.

Table 1. The origin of the population samples grown.
‘The habitat groups are as follows: I = more or less open
sea shotes, II = moist habitats sheltered under deciduous
trees, III = road embankments, IV = dry, open, often
rocky forests.
Taulukko 1.  Populaationdytteiden alkupers. Kasvupaikka-
rybmit: I = ankeat merenrantakasvupaikat, I1 = kosteabkot,
lebtipuiden varjostamat kasvupaikat, III = tienvarsipenke-
reet, IV = kuivat, aukeat, usein kallioiset metsit.

af g&§ &3
g8 «§ L%
B Fs 33
% g‘ "g :‘;‘:\ EE § Locality
:E N z:’ 2 E < Ottopaikka
Group A. I 6 3 Kustavi, Pleikild
Turku Region I 8 8 Nauvo, Strandby, Stot-
strémmen
I 9 3 Nauvo, Mattnis
I 10 13 Korppoo, Rumar
I 11 3 Houtskir, Kituis
II 37 5 Piikkis, Yitdinen
I 1 10 Houtskir
IIX 5 7 Laitila
oI 16 7 DPyhiranta
v 7 3 Uusikaupunki, Seiskari
IV 26 5 Piikkis, Yitdinen
IV 36 5 Piikkio, Yitcinen
Group B. I 15 7 Siipyy
Pori Region I 18 11 Pori, Reposaari
I 17 4 Ahlainen, Lamppi, Poh-
jajoki
Group C. 1I 2 3 Mintsild, Sahajarvi
Inland areasin II 3 7 Mintsild, Ohkola
southern Fin- II 23 4  Mintsili, Hautjarvi
land around III 19 2 Padasjoki
Lahti and Ir 20 6 Tuulos
Heinola I 21 1 Mintyhatju
IIT 22 5 Nastola
v 4 7 Mintsili, Hautjirvi
Group D. III 12 4 Viitasaari, Suovanlahti
Areaaround III 34 1 Kuopio
Jyviskyld and IV~ 13 5 Keuruu, Asunta
Kuopio IV 14 5 Laukaa, Lievestuore
Group E. nr 31 7  Juuka, Halivaara
Areaaround III 32 5 Eno
Joensun and IV 29 4 Sotkamo
Kajaani v 33 3  Pielisjirvi, Mitisvaara
Group F. I 27 2 Kemi, Ajos
Neartheupper I 28 8 Ii, Tankosaari
end of the I 30 7 Saloinen, Siniluoto
Gulf of III 24 4 Tervola
Bothnia IIT 25 5 ‘Totnio, Royttd



The morphological observations described in
this paper were made in 1963, except for the
observations on berry size, which date from 1964.
Thus no observations made during the first
growing season of the plants in the field atre
included. The observations on seasonal rhythm
were made in 1964, except for the onset of dor-
mancy, for which observations made in the
autumn of 1963 are also included. All observa-
tions on seasonal rhythm were thus made on
plants which had been growing in the field for
at least two yeats.

Observations

Time of bud break in the
spring. This character was assessed on 2
scale from 0 (dormant) to 3 (fully open) three
times in May 1964. For each individual, the
sum of the three "estimates
a measure of the earliness
Population group A was, as
(5.0 4-0.17) than the rest of the groups
combined (4.0 £ 0.14). This tallies with the
fact that the spting is earlier in the Turku
region than in the areas from which the other

was considered
of bud break.

a whole, earlier

population samples were obtained. Groups B to
F varied in a more random way, which showed
little correlation with the climatic conditions in
their areas of origin, except for the fact that
group E from the most continental area was the
latest of all (3.1 4 0.19). Within the areas, no cot-
relation could be seen between the time of bud
- break and the ecological character of the habitat.

Time of flowering. The appearance
of the first flower was recorded in each individ-
ual during summer 1964. Fig. 2 shows the
frequency distribution of this character among
the individuals of the different groups. Group F,
which is the northernmost of all, was on the
whole the first to flower. It contrasted with all
the other groups in this respect. The second
group from the north (E) was as late as the
others, including group A from southwestern
Finland. This situation resembles that found by
HaskeLr (1960) in Scottish populations, some
of which floweted very eatly, others very late as

Fig. 1. A map showing the localities of the population

samples and the regional groups A to F. If two or more

population samples were collected from one commune,
they are presented as one dot.

Kuva 1. Kartta populaationiytteiden ottopaikoisia. Alucelliser

ryhmdit merkitty kirjaimilla A—F. Jos samasta pitdjisti on

kerdtty kaksi tai useampia populaationiytieiti, ne on merkitty
yhdelli pisteelli.

compared with English populations. Within the
regional groups, no correlation between the
flowering time and the ecology of the habitat
could be established.

Time from bud break the
appearance of the first flower.
This character was assessed in each individual,
the date of bud break being determined on the
basis of the three estimates in May 1964. If the

to
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two population groups from the southern coastal
areas (A and B) were combined, they were on
the whole slower than the populations from the
inlind areas (C +D + E). The means of these
groups wete 42.3 4-0.80 days and 38.9 + 1.08
days, respectively, the difffference being statis-
tically significant (t = 2.41 and 0.05 > P > 0.01).
The northernmost group F from the upper end
of the Gulf of Bothnia was somewhat inter-
mediate, but closer to the inland group. The
mean of group Fwas 40.8 4 1.40 days. The plants
from a more continental climate thus tended to
develop faster from bud break to the flowering
stage than those from a mote maritime climate.
This is obviously an adaptation to a shorter
growing season and a faster change from winter
to summer in the more continental areas. Within
the groups, again, no relation could be seen be-
tween the kind of habitat and the speed of flower
development.

Time from the appearance of
the first flower to the ripening
of the fitst fruit. This character was
recorded in 1964 for each individual. The two
northernmost groups combined (E -+ F) devel-
oped faster than the rest of the populations com-
bined (A 4 B -+ C 4 D). The means of the groups
were 38.4 4 0.35 days and 39.4 4- 0.27 days, re-
spectively, giving t = 2.37 and 0.05 > P > 0.01.
The innate tendency to a faster ripening of the
fruits in the northern populations is obviously
an adaptation to a shorter growing season and a
lower heat summation in the area where they
grow as compared with more southern areas.
Within any one of the regional groups, no
definite correlations could be seen between this
character and the habitat from which the sample
was collected.

The onset of dormancy. This char-
acter includes observations made on October 26,
1963, and October 28, 1964. The individuals
were classified on a scale from 1 (almost fully
active) to 3 (dormant) and the two years’ obser-
vations were summed up for each individual.
Fig. 2 shows the frequency distribution of this
character among individuals of the various popu-
lation groups. There was a definite cotrelation
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between the onset of dormancy and the area of
origin. The northernmost group F was the
earliest to go dormant and the southwestern
group A the latest, groups B to E being intet-
mediate between these. Although the differences
among groups B to E were not quite clear, there
was a general tendency of the northern popula-
tion groups to go dormant eatlier than the south-
ern ones. This is obviously an adaptation to a
shorter growing season in the more northern
areas. Within the groups, no correlations could
be seen between this character and the ecology
of the habitat.

Height of the canes. This character
was one of the two which JENNINGs (1964)
showed to vary in relation to altitude in the
glens of Scotland. In'the present material no
relation could be seen between the height of the
canes and any geographical ot ecological factor.
The population samples varied in a seemingly
random way. A larger material might possibly
show a relation of this character to some ecolog-
ical factor. ,

Prickle colour. According to CrRANE
and LAWRENCE (1931) and Lewis (1939), the
prickle colour of the cultivated raspberry is
determined by a colour gene 7" and a gene P
which intensifies the effect of 7. The colours of
the different genotypes would be red (PT),
tinged (p7) and green (Pz or pr). The same
genes would determine fruit colour as red (PT
or pT), apricot (Pz) or yellow (pz). As was
pointed out by VaaraMa (1948), the inheritance
of prickle colour in wild Rubus idaens does not
seem to be as simply determined. He distin-
guished five different colours: dark purple, put-
ple, wine red, light wine red and green (with a
part of the prickle often coloured). He also found
plants with green prickles but red fruits. Simi-
larly, in the present case five colour classes were
distinguished, their colour being according to
WanscuER’s (1955) Flower Colour Chart: 1 =
base »light yellowish green», apex »light red»,
2 = »light red», 3 = »strong purple», 4 =
»strong purplish violet», 5 = »very $trong vio-
let». None of the individuals had yellow or
apricot-coloured fruits, although yellow-fruited
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Fig. 2. Frequency distributions of six characters among individuals of the regional groups A (bottom row) to F (top
row). The vertical scale refers to the number of individuals, except in leaf character 1, where it refers to the number
of measurements.

Kuva. 2. Kuuden ominaisunden esiintyminen eri alueellisissa rybmissd A:sta (alin rivi) F:idn (ylin rivi). Ominaisundet yasem-

malta oikealle: ensimmdisen kukan pubkeaminen, lepotilaan meno syksylla, piikkien viri, piikkien tibeys, piikkien paksuns sekd

kirkilebdykin pitunden ja leveyden subde. Numerot pystysuoralla asteikolla merkitsevit yksilomdirid, paitsi viimeksimainitun
ominaisunden kobdalla, jossa ne merkitsevit havaintojen lukumddrdd.

individuals have repeatedly been found in Fin-
land. ‘

Fig. 2 shows the frequencies of the individuals
in the various colour classes. There was a definite
tendency towards higher frequencies of the
darker classes in the more northern populations.

If the three population groups from below
latitude 62° (A, B and C) are combined, they
give a mean of 3.6 - 0.11, whereas the three from
Central and Northern Finland (D, E and F)
have a total mean of 4.2 1 0.10. There also
seemed to be a tendency towards darker spines
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in populations from dry habitats than in those
from moist.e% habitats. To make sure that the
differences in-the geographical groups did not
depend on habitat differences alone, populations
from dry habitats (road embankments, open hills)
of group A, on the one hand, and groups C 4- D,
on the other hand, were compared. The means
were 3.3 4-0.21 and 4.3 4- 0.18, respectively, and
their difference was statistically significant (t =
3.64, 0.01 > P >0.001), showing that there is
geographical variation in prickle colour.

Prickle density. This character was
assessed for each individual on an arbitrary
scale from 1 (few: prickles) to 3 (very many
prickles), using the basal part of the stem for the
observations. Although spinelessness depends
on a single recessive gene (LEwrs 1939), the
density of spines when present seems to depend
on many genes (VAARAMA 1948). In the present
material there was a difference in spine density
between the populations from the western and
eastern groups (Fig. 2). The more western
groups A, B and F had a higher prickle density
(2.2 £+ 0.06 if combined) than the more eastern
groups C,D and E (1.7 4 0.09 if combined). The
difference between these two collective groups
was statistically significant (t = 3.3 and 0.01>
P> 0.001). No relation could be shown between
prickle density and habitat.

Thicf;,ge_s s of spines. The spines
varied from relatively thick and hard to thin and
fairly soft. The thickness was estimated on a
scale from 1 (thin) to 3 (thick). There was a
similar difference between the western and east-
ern groups as in the former character, the west-
ern groups being characterized by thinner spines
(their total mean was 1.9 4- 0.06) as compared
with the eastern groups (which had a total
mean of 2.3 4 0.09). The difference was statisti-
cally highly significant (t =4.3 and P < 0.001).
There seemed to be some association between
thin dense spines on the one hand and thick
sparse spines on the other. Among populations
from group A, those from the seashores had
thinner spines, on the average (1.6 4- 0.13), than
those from open, dry habitats (2.1 4 0.11).
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Hairiness of the tips.
GraNeE and LawreNce (1931) showed that
hairiness of the cane depends on a dominant
gene (H) and subglabrousness on its recessive
allele (h). As both HaskerL (1960) and Jen-
NINGS (1964) were able to show, British popula-
tions show a remarkably high degree of dimor-
phism in regard to this character, the hairy type
being more prevalent, however, than the sub-

stem

glabrous type. The situation was rather similar
in the Finnish populations. As many as 19 of the
population samples contained both hairy and
subglabrous individuals. Of the samples con-
taining several individuals, 6 were all hairy and
6 were all subglabrous. Hairy individuals usually
formed the majority in populations which show-
ed dimorphism in this character. As far as could
be judged from the present material, the hairi-
ness or subglabrousness showed no relation to
any geographical or ecological factor.
Autumn flowering. The occurrence
of inflorescences terminally on the first-year
canes has been shown to depend on a single
recessive gene =f (HaskeLr 1960). In the present
material only population sample 16 showed this
character. Autumn flowering occurredinallseven
individuals of the sample.
Length/breadth of the
apical leaflet (leaf character 1).
This, as well as leaf character 2 (see below), was

ratio

measured on three pressed leaves of each individ-
ual. Leaves of the first year’s canes were used.
The ratio was considerably higher in trifoliate
than in quinquefoliate leaves, both types being
common in the material. Taking the whole
material into account, the mean ratio of the
quinquefoliate leaves was 1.29 times the mean
ratio of the trifoliate leaves. Therefore, each
length/breadth ratio obtained from trifoliate
leaves was multiplied by 1.29 before its inclusion
in the statistics. Leaves which could not be clas-
sified to either of the two types were left out of
the statistics.

There was 'a tendency in the more northern
groups to have a higher ratio, i.e. narrower
leaflets, than those of the southern groups (Fig.
2). If A, B, C and D are combined, they have a



mean of 1.83 4 0.012, whereas E and F combined
have a mean of 1.99 4 0.022. There was also a
tendency in populations from dry habitats to
have narrower leaflets than those from moister
habitats. In group A (Turku region), for exam-
ple, the seashore populations had a mean ratio
of 1.75 4- 0.026, whereas the populations from
road embankments and open hills had a mean
ratio of 1.99 - 0.024. A similar difference could
be seen in groups C and D (Southern and Central
Finland) between populations from moist, shel-
tered habitats (1.76 4~ 0.033) and those from road
embankments and open hills (1.91 4 0.032). Itis
obvious that genes causing a narrower leaflet
shape, and therefore reducing the leaf surface,
have a selective advantage in dry conditions.

Fruit size. From each individual, ten ripe
fruits were gathered and weighed in August
1964. The weight of ten fruits varied from 5.6 g
to 15.7 g. No correlation between this character
and the area of origin could be demonstrated.
Within group A (Turku region), however, there
was a statistically significant difference between
the means of the seashore plants (9.3 4= 0.38 g)
and those from road embankments and open,
dry hills (11.1 4 0.34 g).

Fruit flavout. The flavour of the ber-
ries varied from very mild to rather acid. The
sweetness and aroma also varied considerably.
A fairly acid and aromatic taste found in some
individuals was considered superior to the com-
mercial varieties grown in Finland. The flavour
also varied considerably between individuals of
one and the same population sample.

Other variable characters. It
was noted that the green colour of the foliage
varied between the population samples, as did
the amount of anthocyanin in the leaves. Sam-
ples 11, 13, 15 and 29 had a light green colour
as compared with others. There were also dif-
ferences among the population samples in the
degree of visible virus symptoms. The spines
were straight in some cases and more or less bent
in other cases. The petiolule of the apical leaflet
(in trifoliate leaves) or the rachis of the leaf be-
tween the two leaflet pairs (in quinquefoliate
leaves) was measured, and its length in relation

to the pottion of the leaf distal to it was found to
vary between populations. This character is cal-
led leaf character 2 in Fig. 3. No relation to the
geographical origin or the habitat could be seen
in the variation of these characters.

Discussion

HaskerL (1960) showed that variation among
British populations of Rubus idaess was of a more
or less random nature. Polygons drawn on the
basis of the population means of eight biometri-
cal characters were remarkably different for popu-
lations coming from one and the same area. On
the other hand, relatively similar polygons (which
indicate relatively similar combinations of the
eight biometrical characters) were obtained for
populations from widely different areas in some
cases. A somewhat similar picture was obtained
in the present study. Certain resemblances could
be seen, however, in population samples from

_the same area and similar ecological conditions.

Fig. 3 shows some polygons prepared by the
method used by HaskerL (1960). They are
arranged according to the regional and habitat
groups given in Table 1. In Fig. 3, certain char-
acteristic features can be discerned in most mem-
bers of a given subgroup (where all population
samples large enough for calculation of the means
are included). This shows that in Finnish popu-
lations of Rubus idaens natural selection tends to
bring about similar character combinations in
ecologically similar conditions in a given area.
It is obvious, however, that the resemblances
within a group and the differences between
groups ate too slight for recognition of ecotypes
or. geographical races.

Only a few of the individual characters showed
any definite correlation with geographical or
ecological factors. Differences in the north-south
as well as east-west direction were observed,
depending on the character studied. InJENNINGS’
(1964) material from Scotland, the situation was
somewhat similar, only two of the charactets
studied showing a relationship with the habitat.
Because they wete collected from a limited area
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(Angus and Perthshire) they could not be ex-
pected to show any regional variation. HASKELL’s
(1960) material, collected from widely separated
patts of Britain, revealed no apparent correla-
tions between geographical ot ecological factors
and any of the characters studied. It is interest-

ing that a few such correlations were found in_

the present material, which represents an atea
roughly equal in size and ecologically no motre
variable than the area sampled by Haskgrr. The
severe climate in Finland may be responsible for
the fact that adaptation to climatic conditions is
much more pronounced than in Britain. Another
possible reason for this difference is the fact that
the influence of man upon the populations of
Rubus idaens has probably been much less severe
in Finland than in Britain, where man must have
caused a great deal of reshuffling of the gene
pools in the various parts of the country. Al-
though this has also probably taken place to
some extent in Finland, the seasonal rhythm of
the population samples showed that the gene
pools have on the whole retained their character
in the various parts of Finland. The much more
widespread occurrence of natural plant commu-
nities in Finland as compared with Britain is
ptobably a significant reason for this. The fact
that garden forms of the raspberry have been
widely cultivated in Britain for several centuries
may also have had the effect of mixing up the
pattern of variation of the wild raspberry.
HaskerL (1960), in fact, demonstrated that some
of his wild raspbetry families probably contained
genes of cultivated raspberry varieties. No at-
tempt was made to demonstrate an introgression
from the cultivated raspberry in the present
study because of the insufficient size of the
population samples. Owing to the much less
widespread cultivation of the raspberry in Fin-

land, as compared with Britain, this introgres-
sion has probably had less effect on the variation
of Rubus idaeus.

The major genes found in the Finnish popula-
tions of Rubus idaens are mostly the same as those
found by Haskerr (1960) in British populations.
Of the 7 genes which HaskeLL found to segre-
gate in his families, most have been found in
Finland by field botanists and preserved as herb-
arium specimens in the large Finnish herbatia
(cf. also Hrrronex 1933). These include sepaloi-
dy (d), male plants which have undivided leaves
(f), spinelessness (s), yellow colour of the
fruits (p #). In the material of the present study,
autumn-flowering (af) and subglabrous stem-
tips (4) manifested themselves. As in the British
material, there was a remarkable dimorphism in
regard to the genes A and £.

From the point of view of plant breeding,
most of the conclusions reached by HASKELL
(1960) seem to be valid for the material of the
present study. The smaller size of the berries in
wild populations of Rubus idaens as compared
with the cultivated ones is the chief drawback to
their use in breeding work. The mean berry
weight of the wild population samples varied
from 0.6 to 1.6 g, whereas that of cultivated
varieties in the variety trial of the Department
of Horticulture of the Agricultural Research
Centre at Piikki® varied from 1.4 to 2.7 g. These
records were taken in 1964 from experimental
fields ca. 200 m apart. The difference was of
roughly the same magnitude as that observed
by HaskgLL in British wild and cultivated plants.
The flavour of the berries of the wild populations
was considered by HasxELL inferior to that of
cultivated varieties, but in the present investi-
gation it was frequently found to be superior to
cultivated raspberries. It is possible that the

Fig. 3. Polygons symbolizing population samples, drawn on the basis of the population means of eight biometrical

characters. The polygons are arranged in regional and habitat .groups designated as A I, A III, etc. (see Table 1

for explanation of these). The scale of the polygons is given in the lower right-hand corner, the characters being

a = spine colout, b = spine thickness, ¢ = appearance of the first flower, d = bud break, e = height of the canes,
f = leaf character 1, g = leaf character 2, h = density of spines.

- Kuva 3. Populaationdytteitd kuvaavia monikulmioita, jotka on piirretty kabdeksan ominaisunden keskiarvojen perusteella ja
Jarjestetty rybmiksi alkuperan ja kasvupaikan mukaan (A I, A I11 jne., niiden rybmien merkitys nikyy taulukossa 1). Moni-
Eulmioiden piirtimiseen kaytetty pohjakaava on esitetty kuvan oikeassa alakulmassa ja siind niikyviit ominaisundet ovat: a = piikkien
véri, b = piikkien paksuus, ¢ = ensimmdisen kukan pubkeaminen, d = silmujen pubkeamisen aikaisuus, e = versojen Rorkeus,
F = lehtiominaisuus 1,8 = lebtiominaisuus 2, b = piikkien tibeys (ominaisuuksissa kiytetiyjen asteikkajen merkitys selyidd tekstisti) .
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flavour really is better in Finnish wild popula-
tions than in British ones. It seems that good-
flavoured plants from Finland might be of use
in raspberry breeding. To avoid too strong a

reduction of berry size, only large-fruited indi-
viduals should be used. As is indicated by the
present study, large-fruitedness tends to be
associated with a dry habitat.

Summary

A uniform garden experiment was carried out
with 36 population samples of Rubus idaens col-
lected from various parts of Finland. Records
were taken on the seasonal rhythm and several
morphological characters. Some of the char-
acters showed a differentiation in the north-south
direction, others in the east-west direction,
whereas some characters showed no regional
differentiation within the area sampled. Ecologi-
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SELOSTUS

Vadelmapopulaatioiden muuntelusta Suomessa

ARrRNE Rous:

Maatalouden tutkimuskeskus, Puutathantutkimuslaitos, Piikkis

Tutkimuksen tatkoituksena oli saada tietoja Suomessa
luonnossa esiintyvien vadelmapopulaatioiden muuntelun
luonteesta, Pyrkimykseni oli my6s saada selville, onko
niistd loydettivissi kasvinjalostuksen kannalta kiytts-
kelpoisia perintStekijoitd. Titd varten jarjestettiin koe
36:la eri puolilta Suomea keritylldi populaationiytteelld
(kuva 1, taulukko 1), joita kasvatettiin yhtildisissi olo-
suhteissa koekentilli. Havaintoja tehtiin mm. vuosiryt-
miikassa ja useissa morfologisissa ominaisuuksissa esiin-
tyneestd muuntelusta. Erdissi ominaisuuksissa oli nih-
tivissd erilaistumista pohjois-etelisuunnassa, toisissa iti-
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linsisuunnassa, kun taas osassa ominaisuuksia ei ollut
lainkaan nihtivissid alueellista erilaistumista. Vain hat-
voissa ominaisuuksissa oli nihtivissi selvii erilaistumista
kasvupaikan luonteen mukaan. Ominaisuusyhdistelmien
todettiin kehittyviin samantapaisiksi tietyn alueen saman-
laisilla kasvupaikoilla. Selvid ekotyyppeja tai alueellisia
rotuja ei kuitenkaan voitu erottaa. Yksiloitd, joilla on
mahdollisimman suutet ja hyvinmakuiset matjat, voi-
taisiin todenndkdisesti kiyttid hyviksi vadelman jalostus-
tybssd erityisesti haluttaessa parantaa marjan makua ja
talvenkestivyytta,
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PERUNAN LAJIKEKOKEIDEN TULOKSIA MAATALOUDEN
TUTKIMUSKESKUKSEN LAITOKSILLA JA KOEASEMILLA
VUOSINA 1931—63 ‘

Summary: Results of potato variety trials at the departments and expetiment
stations of the Agricultural Research Centre in Finland in 1931—63

LEO YLLO

Maatalouden tutkimuskeskus, Kasvinviljelylaitos, Tikkurila

Perunan lajikekokeita on jirjestetty Suomessa
kaikilla kasvinviljelyalan laitoksilla ja koeasemilla
niiden perustamisesta lihtien. Suomen Maan-
viljelystaloudellisen koelaitoksen Kasvinviljelys-
osastolla, nykyiselli Maatalouden tutkimuskes-
kuksen Kasvinviljelylaitoksella, Tikkurilassa ko-
keet aloitettiin jo v. 1910. 1920-luvulla oli kokeita
muuallakin, kuten Jokioisissa, Piikkitssa, Pilki-
neelld, Karilassa, Ylistarossa, Maaningalla ja
Ruukissa. Tamin lisiksi oli lajikekokeita kiin-
teilld koekentilld ja paikalliskokeissa eri puolilla
maata. Koepaikkojen lukumiiri on mydhempini
vuosina edelleen lisdfintynyt.

I. AINEISTO JA

Tihin julkaisuun koottiin perunan lajike-
kokeiden tulokset seuraavilta koepaikoilta: Kas-
vinviljelylaitos (Tikkurila), Kasvinjalostuslaitos
(Jokioinen), Satakunnan koeasema (Peipohja),
Himeen koeasema (Pilkine), Eteli-Savon koe-
asema (Karila),
(Ylistaro), Pohjois-Savon koeasema (Maaninka),
Pohjois-Pohjanmaan koeasema (Ruukki) ja Perd-
Pohjolan koeasema (Apukkd). Niiden lisiksi

Eteli-Pohjanmaan koeasema

Saapunut 30. 1. 1965

Vuosien 1920—30 koetulokset on KoSKINEN
julkaissut v. 1931. Selostetuissa kokeissa oli
yhteensi 81 eri perunalajiketta ja niiden lisiksi
muutamia maatiaiskantoja. Eniten tutkittuja
lajikkeita olivat Vesijirvi, Upto, Great Scot,
Eldorado ja Early Victor. Kokeiden lukumiiri
oli edelli mainituilla laitoksilla ja koeasemilla
yhteensd 43.

Mainitun julkaisun jilkeen ei ole perunan
lajikekokeista tehty yhteenvetoa. Eriiltdi koe-
paikoilta on - kuitenkin julkaistu tuloksia eti
vuosilta, kuten kitjallisuusluettelosta selvidi.

Seuraavassa esitetddn tirkeimmit tulokset vuo-
silta 1931—63.

KASITTELYTAPA

yhdistettiin ryhmiin »muut» eriiti koeasemia,
joilla kokeita oli vain osalla ajasta. Tahin ryh-
miin kuuluisi myds Apukka, johon koeasema
perustettiin vasta v. 1938. Apukan tulokset esi-
tetidn kuitenkin koeaseman pohjoisen sijainnin
vuoksi erikseen.

1930-luvun alussa jatkettiin kokeita pédasialli-
sesti entisilla lajikkeilla (vrt., Koskimnen 1931).
My6hemmin otettiin kokeisiin mukaan uusia
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ulkomaisia seki erityisesti 1950-luvulta lihtien
my6s kotimaisia jalosteita. Aineisto paisui sen
vuoksi ja ottaen huomioon myds pitkin ajan
(33 v) sangen laajaksi. Sen kisittelyd vaikeutti
lisiksi lajikkeiden hyvin epitasainen jakautumi-
nen koepaikkoihin ja koevuosiin nihden. Mel-
koista kirjavuutta oli myds kokeiden jirjeste-
lyssi. Eniten kiytettiin rivi- ja viimeisini vuo-
sina my6s blokkimenetelmis. Yleisin tuudun
koko oli 15—20 m? ja kerranteiden lukumiiri
5—6. Istutustibeys oli useimmiten 60—65 cm
(rivivili) X 25—30 cm (taimivili). Perunat istu-
tettiin yleensi iditettyini.

Kokeissa vallinneita kasvuoloja (maalaji, lan-
noitus, limpotila, sademiiri v. 1931—62) on
selostettu aikaisemmin perunan satotasotutki-
muksen yhteydessd (YLrd 1964 b). Viimeinen
koevuosi 1963 ei sanottavasti muuta keskimii-
riisid kasvuoloja. Satotason kehityksesti koe-
vuosien ajkana mainittakoon, etti se pysyi
useimmilla koepaikoilla koko ajan melkein

samana parantaen siten tulosten vertailukelpoi--

suutta. Eri koepaikkojen satotasossa oli kuiten-
kin eroja. Taso oli selvisti paras Maaningalla ja
heikoin Jokioisissa, Apukassa ja Karilassa. Suuri
vuosivaihtelu vaikutti suuresti tulosten luotet-
vuuteen, erityisesti sellaisten lajikkeiden koh-
dalla, jotka olivat kokeissa lyhyen ajan. Koko
aineiston puitteissa kertyi tuloksia useimpien
lajikkeiden osalta kuitenkin riittavisti. Tulos-
ten tilastollisessa tarkastelussa kiytettiin 1930-
luvulla ja osittain mydhemminkin keskiarvon
keskivirhetts, joka laskettiin monella tavalla riip-
1940-luvulla  otettiin
kiytté6n rivimenetelmiin sovellettu F-testi.
Viime vuosina on kiytetty myos varianssianalyy-
sia. Virhelasku on suoritettu melkein kaikista
tdssd mainituista kokeista. Virhe oli, erditi poik-
keuksia lukuun ottamatta, alle 5 %, kokeen keski-
sadosta. Vain yksi paidkoe jouduttiin hylkdimain
liian suuren virheen vuoksi. Kovin ankaraa kar-

puen koemenetelmisti.

sintaa ei voitu siini suhteessa tehdi, silli muuten
olisi aineisto useiden lajikkeiden osalta varsinkin
eriilli pohjoisilla koeasemilla jainyt liian pie-
neksi.

Aineiston laajuudesta antaa likimairiisen kisi-
tyksen taulukko 1. Kokeita oli kaikkina vuosina
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vain kahdella koepaikalla, Jokioisissa ja Ylis-
tarossa. Ottaen huomioon kaikki koepaikat koe-
vuosia oli yhteensi 329. Kokeiden lukumiiri oli
huomattavasti suutempi, silli useimmilla koe-
paikoilla oli samanaikaisesti monta koetta kiyn-
nissd. Niin laajaa aineistoa oli pakko tilan sidisti-
miseksi rajoittaa, varsinkin kun siini oli run-
saasti toisarvoisia tuloksia valmistavista ym.
kokeista. Aineiston karsinta suoritettiin kaikilla
koepaikoilla samalla tavalla seuraavasti:

1. Otettiin huomioon vain sellaiset lajikkeet,
jotka olivat olleet koepaikalla kokeissa vihintiin
kolme vuotta. Yhdistelmitaulukoihin 2—5 kel-
puutettiin kuitenkin erditi tirkeimpid lajikkeita,
vaikka koevuosien lukumiiri olikin pienempi
kuin kolme. Linjoista hyviksyttiin vain sellaiset,
jotka saivat myShemmin nimen ja tulivat kaup-
paan ennen vuoden 1964 loppua. Maatiaisperu-
noita ja muita tuntematonta alkuperii olevia
kantoja ei otettu huomioon. Niiti olikin verra-
ten vihin. Jokioisten klooni 0122 (Jaakko) on
kuitenkin mainittu erikseen esimerkkini valin-
nan vaikutuksesta perunan terveyteen ja satoon.

2. Laskutyon helpottamiseksi otettiin kustakin
lajikkeesta vain yksi vuositulos. Tiami tulos saa-
tiin tavallisesti pddkokeesta. Kun kaikissa tapauk-
sissa ei ollut riittivin selvidd, miki oli piikoe,
tulokset otettiin kokeesta, jossa koeolot vastasi-
vat suunnilleen aikaisempien vuosien oloja. Tami
koskee etityisesti eriilli koepaikoilla olleita peru-
nan maalajikokeita.

3. Valmistavien ym. kokeiden tuloksia kiytet-
tiin vain sellaisissa tapauksissa, joissa satotaso oli
suunnilleen sama kuin piikokeessa ja koevirhe
pieni. Mitddn uusia lajikkeita ei otettu huomioon,
joten lajikkeiden lukumiiri ei mainittujen kokei-
den johdosta lisiintynyt. Nayteruutujen tuloksia
ei yhdessikdin tapauksessa kiytetty.

4. Edelld mainitulla tavalla menetellen saatiin
lajikkeiden lukumiiriksi 95. Satotulokset niisti
koottiin koeasemittain liitteisiin 1—10. Lajik-
keet on niissi mainittu siind jirjestyksessi kuin



Taulukko 1. Eriitd tietoja perunan lajikekokeista Maatalouden tutkimuskeskuksen laitoksilla ja koeasemilla
v. 1931—63 1)

Table 1. Certain data on potato variety trials at Departments and Exp. Stations of the Agricultural Research Centre, 1931—63 1)

Lajikkeiden Siiti lajikkeita Mittari (Ruusulehti) — Standard (Rosafolia)
. Koevuosien Vallitseva ja linjojen vihint. 3 vuot-
Koepaikka %) lukum, Puuttuvat vuodet maalaji lukum. ta kokeissa | Mukulasato Tirkkelys |Tirkkelyssato
Trial location?) No. of trial Years lacking Main soil type | No. of varicties No. of varieties m/h"‘_ . Starch cont. | Starch yield
i |l e | T ) T
1. Tikkurila ...... 29 1959—62 M, Hts %) 80 45 32.0 16.0 5120
2. Jokioinen ...... 33 — AS 196 60 26.5 17.0 4510
3. Peipohja ....... 28 1940—44 KHt 51 40 34.1 17.9 6100
4. Pilkine ....... 32 1941 Ht 81 56 34.9 15.8 5510
5. Karila ......... 32 1940 » 59 42 29.4 15.1 4 440
6. Ylistato ....... 33 — LjS, AS 57 38 31.8 16.0 5090
7. Maaninka ...... 32 1940 KHt 59 34 38.5 15.0 5780
8. Ruukki........ 31 1940—41 Ht 51 © 30 30.9 15.6 4820
9. Apukka ....... 22 1931—38, —41,] HtMr 46 30 28.4 15.4 4370
10. Muut — Other

Jocations ........ 57 1944—45 Ht 64 40 30.1 16.3 4910

1y Taulukkoon on koottu tiedot tirkeimmistd kokeista (padkokeista) — data concerns most important (main) trials

2) Ks. liitteitda 1—10 — See appendices 1—10

3) M — bumaus, Hts — sandy clay, AS — heavy clay, LiS — muddy clay, Mrx — moraine

ne otettiin kokeisiin., Tuloksista on mainittu
lajikkeen mukulasato suhdelukuna mittariin ver-
rattuna (Ruusulehti vastaavina vuosina samoissa
kokeissa = 100). Kun tirkkelymiirityksessi oli
eri koepaikoilla kiytetty eri taulukoita, laskettiin
kaikki tulokset Hals & Buchholzin taulukko-
jen mukaisiksi. Tulokset mainitaan liitteissd tirk-
kelysprosenttien poikkeamina Ruusulehdesti.
Tilastollinen tarkastelu suoritettiin erotusmene-
telmills, kuten mukulasadoissakin. Tarkkelys-
sato laskettiin keskimiiriisen mukulasadon ja
tirkkelysprosentin mukaan, ja tulokset esitetdin
liitteissd suhdelukuina verrattuna mittariin.

5. Liitteisiin kootusta aineistosta poimittiin
tirkeimpien lajikkeiden tulokset yhdistelmitau-
lukoihin 2——5. Tirkeiksi katsottiin sellaiset lajik-
keet, joita maataloustilaston mukaan v. 1960 vil-
jeltiin mainittavassa midrissi maassamme (vit.
Maatal. tilast. kuukausikats. 1961), erdit uudet,

jo kdytintoon levinneet ulkomaijset ja kaikki
kotimaiset lajikkeet. Lajikkeet ryhmiteltiin va-
kiintuneen tavan mukaan neljiin aikaisluokkaan,
joihin ne merkittiin ikijirjestyksessd. Lajikkeiden -
alkuperimaa ja kauppaantulovuosi selvidvit
taulukosta 5. Tirkeimpid lajikkeita kertyi yh-
teensi 30, joten aineisto supistui huomattavasti
entisestidn. Karsinnan perustana oli lajikkeiden
tirkeyden ja ajankohtaisuuden lisiksi myos koe-
tulosten riittivyys. '

Tulokset olivat tiydellisid ainoastaan mukula-
sadon ja tirkkelyspitoisunden osalta. Muutamat
kokeet, joista tirkkelysprosenttia ei ole tiedossa,
eivit sanottavasti muuta keskimairiisii tuloksia.
Tiedot lajittelutuloksista, sairaiden mukulain pal-
joudesta, lehtiruton esiintymisesti ja perunan
mausta ovat sitd vastoin vaillinaisia. T4std syystd
niiti ei ole esitetty koeasemittain, vaan tulokset
on koottu keskimiiriisind lukuina yhdistelma-
taulukkoon 5. ‘

II. KOETULOKSET

Seuraavassa esitetiin ensiksi tirkeimmit sato-
tulokset koeasemittain ja sen jilkeen muut tulok-

set. Eri lajikkeiden satoisuussubteet selvidvit
yksityiskohtaisemmin liitteistd ja taulukoista.
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Taulukko 2. Tirkeimpien perunalajikkeiden mukulasadot mittariin verrattuna (Ruusu-
Table 2. Tuber yields of the most important potato varicties compared with the Standard ( Rosafolia —

Tikkurila Jokioinen Peipohja Pilkine Karila
Lajike o 5| Laiike, sl | _ ¥ ! Xajike, sl | | ¥ | Lajike, sl | _ ¥ | Lajike,sl | _ 3] Lajike, sl
Variety E i Variety, rel. E i Variety, ‘rel. é ‘i Veariety, rel. _:;i' : Variety, rel. E i Variety, rel.
S : (Mite.= 100) | § : (Mitr.= 100) | : (Mitt.= 100) | 3 : (Mitt.= 100) | ,§ : (Mitt.= 100)
< |(Stand.= 100)| & |(Stand.= 100)| " 2 |(Stand.= 100)| 2 |(Stand.= 100)| " 2 |(Stand.— 100)
Aikaiset — early
1 Ruusu (E. Rose) ........ 2 101 2 79 3 93 — 9 96
2 Puritaani (E. Paritan) ....| 2 87 1 67 — o= 5 96
3 Vesijarvi (Harbinger) .. ... 6 2% 7 96 3 81% 9 88**kx| 10 95°
4 Tammiston aikainen ...... 3 89 13 108° 3 95° 9 89° 9 96
5 Siikli (Sieglinde) ......... 3 85° 13 102 12 104° 9 96 16 97
6 Frithbote ............... 2 77 2 92. 3 97 8 T7*¥x* 12 96
7 Jaakko ................. 9 108%* | 15 114%%% 6 103 15 106° 11 112%*
8 » , klooni 0122 ...... 2 116 8 101 — 6 113° 3 105
9 Barima ................. — — 3 91 3 77* —
Keskiaik, — med. early
10 Eigenheimer ............ 4 109° 20 102 — 8 104 4 90°
11 Laiva (Odenw. Blane) ... .. 4 93° — — — 4 103
12 Great Scot .............. 3 75° 4 97 4| 86* 5 97 5 100
13 K. Y1j6 (K. George V) ....| 16 92° 18 108%* 9 101 8 98 16 100
14 Ruusulehti (Rosafolia) ....| 29 100 33 100 28 100 32 100 32 100
15 Nuutti (Fribnudel) ... .... 9 126% 12 107° 7 96° 6 114%% | 6 112%
16 Peippo .....evviinnn.... 7 114° 13 105 4 94 5 100 5 104
17 Koto vovvviinennnnnn.... 4 112° 12 110* 10 108%* 8 102 7 109°
Keskimydh. — med., late
18 Upto (Up todate) ........ 5 68* 5 92 4 91 5 98 26 102
19 Eldorado ............... 6 99 15 106° 4 91° 4 104* 5 94
20 Bintje .............0.... 1 64 4 79° — 4 86° 1 90
21 Ben Lomond ............ 5 87° 11 111* — R 5 100 - 5 99
22 Pauli (Panl Wagner) ...... 9 91 12 104* 5 101 7 108° 8 114*
23 Record ....cevenien..... 4 102 12 98 3 84 9 98 4 99
24 Olympia ................ 7 96 16 100 19 95** | 13 98 12 101
25 Lol cvviviiiiianna 1 102 4 90* 4 91 3 95 3 91
26 Amyla .................. 1 95 5 85° 4 92 4 101 5 102
27 Teho ...vviviniiinnnnnn. 3 112%* 9 108 7 102 5 105 6 102
28 Pito ..iiiiiii e 1 103 6 93 4 94 5 125* 3 100
Myohiiset — late
29 Alpha ............0..... 14 101 9 93° — 13 103 14 98
30 Ostbote ................ 20 97 21 96° 88° 21 102 18 102
31 Aquila ......... ... ... 13 109* 13 91** 3 98 3 89 9 99

) Vit liitteitd 1-—10 — See Appendices 1—10

A. Mukula- ja tirkkelyssato
1. Tikkurila

Kasvinviljelylaitoksella sijaitsi perunan lajike-
koe (paikoe) multamaalla lukuun ottamatta vuo-
sia 1938—47, jolloin se oli hietasavimaalla, Vuo-
sina 1959—62 suoritettiin lajikevertailuja ainoas-
taan niyteruuduilla, niiti tuloksia ei tissi ole
otettu huomioon. Suurin osa tuloksista on jul-
kaistu jo aikaisemmin (Yrr6 1963, 1964 a).
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Koevuosia oli kaikkiaan 29 ja vihintdin kolme
vuotta kokeissa olleita lajikkeita 45 (liite 1).
Seuraavien lajikkeiden mukulusato oli
selvisti suurempi kuin mittarin (Ruusulehden)
sato: Jaakko, FEigenheimer, Nuutti, Peippo,
Koto, Teho, Aquila, Kungla ja Sientje (taul. 2
ja liite 1). Vanhoista lajikkeista vain Eigenhei-
mer pystyi voittamaan mittatin. Tdrkke-
lystd sisdlsi selvisti enemmin kuin mittari
ainoastaan Ostbote. My&s Record, Amyla, Teho,
Pito ja Aquila olivat siini suhteessa hyvit. Pat-



lehti = 100) Maatalouden tutkimuskeskuksen laitosten ja koeasemien kokeissa v. 1931—63.%)

. 100) at the Departments and Exp. Stations of the Agricultnral Research Centre,

1931—63.1)

Ylistaro Maaninka Ruukki Apukka Muut — Ofthers Yhteensid — Total
L8| rajike st |, | Lafke st | ¥ | Iaikesl | §| Lajike sl |, F| Laike sl | F| Lajike sl
'E 'i Variety, rel. :G‘ i Variety, rel. § i Variety, rel. 'E i Variety, rel. ';ﬁ “: Variety, rel. 'E :‘: Variety, rel.
S : (Mitr.= 100) | G : (Mitt.= 100) | : (Mite.= 100) |3 : (Mite.= 100) | g : (Mite.= 100) |G : (Mitt.= 100)
2 | (Stand.= 100) 2 | (Stand.= 100) 2 | (Stand.= 100) 2 | (Stand.= 100) 2 | (Stand.= 100) 2 | (Stand.= 100)
7 95 20 92%* 6 107 12 110° — 61 97° 1
4 87° 11 88** 1 131 11 107 1 71 36 93*% 2
24 9Q*x* 19 §5xkk 20 105° 14 103 6 65%* 118 9Q***x 3
20 96° 17 92% 1 93 4 95 18 8o*** 97 94x¥*x 4
10 96 11 97 6 ‘94 11 104 31 101 122 99 5
14 g7x¥* 2 95 4 82 5 89* 16 BG*x* 68 87H%* 6
15 100 13 107° 12 108* 8 115%%x* 36 1094k 140 108%*#* 7
6 102 6 119* 6 119* 6 122% 1 118 44 112%%% 8
2 100 2 106 3 96 7 107 3 84° 23 96 9
31 100 16 101 15 104* 12 102 26 101 136 101 10
9 93° 5 82*% 7 98 1 108 8 93 38 95° 11
6 94° —_ —_ — — 27 92%k% 12
14 99 16 96 8 108° 4. 98 9 96 118 929 13
33 100 32 100 31 100 22 100 57 100 329 100 14
20 119%* 9 95 7 110° 4 122 26 119%x% 106 113%%% 15
6 96 3 83 5 106 4 109 5 78% 57 100 16
11 | 106 8 122%* 4 112%* 6 118* 14 107° 84 110*** 17
2 72° 22 90** — — 8 107 77 94xk* 18
22 100 6 92 — — 7 109* 69 102 19
9 93. 5 86° 5 100 11 92° 6 86° 46 8ok*kk 20
12 97° 9 89* 4 107 — 5 96 56 98 21
15 103 5 106 — — 8 102 69 103* 22
6 93* 11 . 93% 5 115%*% 4 108 16 91* 74 96* 23
14 96° 9 85%* 4 97 — 19 99 113 Pl 24
5 107 5 101 1 87 2 95 10 102 38 98 25
5 102 5 102 3 105 3 95 12 108° 47 100 26
7 108 8 108* 4 115% 5 110 8 106 62 106%** 27
5 82%* 5| - 95 4 116° 4 83* 7 94 44 98 28
6 88%* 8 88x* — — 15 103 79 98 29
13 8gx*k - | 14 91* — — 13 104 124 97xx% 30
4 84 — — — 19 103 64 98. 31

haita tirkkelyssatoja (suhdeluku 104—
121) saatiin seuraavista lajikkeista: Teho, Nuutti,
Aquila, Eigenheimer, Jaakko, Ostbote ja Koto.
Melkein kaikki vanhat lajikkeet olivat siind
suhteessa huonompia kuin Ruusulehti.

2. Jokioinen

Kasvinjalostuslaitoksen kokeet olivat allku-
vuosina multavilla mailla, vuoden 1939 jilkeen
pidasiallisesti jaykilli savimaalla, Keskimadrii-
nen satotaso oli suhteellisen alhainen ja vuosi-

vaihtelu suuri. Koetuloksia on julkaistu osittain
jo aikaisemmin, vuosilta 1931—37 LaurIira
(1932, 1938) ja vuosilta 1936—45 Eskora (1947).
Myohemmin on kisitelty lihinnd vain laitoksen
omia jalosteita (PomjanmEIMO 1954, 1961).
Koetuloksia on kaikilta vuosilta. Ruusulehted
ei ollut v. 1931, joten sen sato laskettiin Deodara-
Ruusulehti -satoisuussuhteen perusteella. Lisdksi
puuttuvat tirkkelysprosentit sotavuodelta 1941,
Lajikkeita ja linjoja oli Jokioisissa huomattavasti
runsaammin kuin milliin muulla koepaikalla.
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Taulukko 3. Tirkeimpien perunalajikkeiden tirkkelysprosenttien poikkeamat Ruusu-
Table 3. Difference in starch content of potato varieties compared to Rosafolia in trials

Tikkurila Jokioinen Peipohja Pilkine Karila
Lajike £3| e [F3| sk |EQ) ek |E2|  Lojike 23| Lajikk.
Variety El ‘§ poikkeama | 3 ‘§. poikkeama | 3 *;‘s poikkeama | 3 § poikkeama |3 ‘;? poikkeama
E & Difference 5 & Difference 5 & Difference 5 & Difference 5 & | Difference
" Aikaiset — early
1 Ruusu (E. Rose) ........ 16.8| —1.2 15.27 —1.2 17.4| —2,4% 15.8) —1.1°
2 Puritaani (E. Puaritan) ....| « | —0.3 13.9 0.1 — — 16.0) —1.1%*
3 Vesijarvi ( Harbinger) . .... 15.9) —2.0** 116.9| —1.0% [17.4| —2.0% 16.7| —1.4% [15.6] —0.9
4 Tammiston aik, .......... 18.2 | —3.2%% | 17,2 —3,0%%*|17,2| —3,2% 16.4| —3.7%%% | « —2.8%
5 Siikli (Sieglinde) ......... 15.1] —1.4° 16.9 | —2.1%%k | 17,6 | —1,6%%* | 16.1| —1.6%%* [14,8] —1,8%*%
6 PFrithbote ............... 14.7| —1.3 15.2 —1.9 16.9| —2.9° 15.2| —3.3%*kx (14,7 —2.5%
7 Jaakko ................. 15.7| —0.4* 17.0] —0.9%* |17.0| —0.8** |15.3| —0.5% [15.2] —0.7
8 » , klooni 0122 ...... 16.0| —1.0 16.4| —0,4% — 14.7 0.0 15.3] —0.4
9 Batima ................. — — 16.9| —3.9% 14.6| —3.7% —]
Keskiaik., — med. early
10 Eigenheimer ............ 17.6} —0.3 16.8 0.9%%k | 16.7 1.5%%% |14,8 1.3%%
11 Laiva (Odenw. Blawe) . .... 16.2| —0.3 — — — 15.2] —0.6*
12 Great Scot .............. 15.9 | —1.6% 17.0| —0.9 17.5| —0.5 15.9( —0.6 16.0f —1.5
13 K. Y16 (K. George V') ....|16.0| —1.2 16.7| —1.5%*% ) 18,2 —1, 1% 16.4| —2.2%% 114,77 —1.0°
14 Ruusulehti (Rosafolia) ....| « — 17.0 — 17.9 — 15.8 — 15.1 —
15 Nuutti (Fribnudel) . .. .. .. 15,6 | —1.1%% | 17.6| —1.4%* |18,2| —1.5%%* | 159 —2.4* |14.4] —2. 0%
16 Peippo .........iun.... « | —1.9%¥¥ (16,8 | —2.7%%* | 16,4 | —3,0%*% | 16,0 —1.8% [15.1] —1.9°
17 Koto vovvvvvninnnnnn.... 15.5 | —1.1* 16,5 | —0.8%*% 17,2 —1.3%%k|14,8| —0.90%% | « | —1.3
Keskimyoh. — med. late
18 Upto (Up todate) ........ 15.7| —2.5%* [16.8| —1,2% 17.5| —1.7* 15.9| —0.¢ 15.1] —0.9%
19 Eldorado ............... 17.6 | —2.0% 16.9 | —1.6%%*%| « | —1.4 17.6 | —1.9% |14.8] —1.5%
20 Bintje .................. 16.7| —0.6 16.0 | —1,9%* — 15.6 —2.3° |14.3 0.5
21 Ben Lomond ............ 17.6 | —2.8%% 1 17.4| —1,g%kx| __ 17.2] —1.1°  [15.2] —1. 4%x*
22 Pauli (Paul Wagner) ...... 15.9 | —1.8%¥*| 17 0| —1.0%* |18.6| —0.4 16.8| —0.5% [15.4] —0.4**
23 Recotd ................. 15.8 0.6 16.3 0.1 17.8 2.0° 15.2 0.6° [15.2 0.5
24 Olympia ................ 15.9 | —1.g%#* | 17,3 | —1.6%** | 17.6 | —1.4%%k | 15,9 1 7%k* 114.8] —1.7%
25 Loti ceveinnnnnnininann.. 16.0| —0.8 17.0| —0.8° 17.8| —0.8° 14.2( —2.1* (15,8 —1.7%
26 Amyla ...l « 2.2 16.8 2, 0% « 2.6% 14.1 1.0 15.2 1.4
27 Teho ..........ooouin... « 1.9 16.9 0.3 17.6 0.9° 14.8| —0.2 14.8 0. 5%*
28 Pito ......iiiiiiiiiia.. « 2.1 17.4 2,3%%% | 17 8 3.8% 14.6; 5.0%%% |15 3 3.6%
Myothiiset — Jafe
29 Alpba .................. 15.6 —0.1 18.1| —1.4% —_ 15.7 0.6 |(14.7| —0.2
30 Ostbote ................ 17.6 1.5% 16.8 1.1%% 1187 2.5% 15.8 2.0%%* (14,8 0.6
31 Aquila ...... ... ... ... 15.9 0.9 « | —0.1 18.6 0.4 15.0 0.9 14.7 0.3*

1) Tirkkelysprosentit on laskettu Hars & Bucruorzin mukaan — Starch content calenlated according to Fals & Buchboly

Niitd oli yhteensid noin 260. Vihintdin kolme
vuotta kokeissa olleita lajikkeita oli 60 (liite 2).
Lajikkeita pidettiin kokeissa yleensi kauemmin
kuin Tikkurilassa.

Tirkeimmistd lajikkeista olivat seuraavat sel-
visti satoisampia kuin mittari: Tammis-
ton aikainen, Jaakko, Kuningas Yrj6, Nuutti,
Koto, Eldorado, Ben Lomond ja Pauli. My&s
Peipon ja Tehon mukulasadot olivat verraten
hyvit. Muistakin lajikkeista menestyi suurin osa
suhteellisesti (mittariin verrattuna) paremmin
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kuin Tikkurilassa. Erityisesti Majestic, Aberdeen
Favourite, Kungla, Kalev, Frithgold, Wekaragis,
Ultimus, Kameras ja Fina olivat sellaisia. T 4 r k-
kelystd sisilsivit eniten seuraavat lajikkeet:
Eigenheimer, Amyla, Pito, Ostbote, Parnassia ja
Irene. Pathaita tirkkelyssatoja (suhdel
105—110) saatiin seuraavista lajikkeista: Jaakko,
Eigenheimer, Koto, Teho ja Pito. Samat lajik-
keet olivat hyvid myés Tikkurilassa (taul. 4).
Suhteellisen hyvit olivat myds Kalevin ja Ulti-
muksen tirkkelyssadot (liite 2).



lehdestid Maatalouden tutkimuskeskuksen laitosten ja koeasemien kokeissa v. 1931—63.1)
at Departments and Exp. Stations of the Agricultural Research Cenire 1931—63.1) )

Ylistaro Maaninka Ruukki Apukka Muut — Ofhers Yhteensd — Total
—f-:‘ B Lajikk. —f-:f g Lajikk. —:5 3 Lajikk. -E 3 Lajikk. % S Lajikk. % 3 Lajikk.
2 S poikkeama El % poikkeama El % poikkeama E] % poikkeama 2 A3 poikkeama 2 S poikkeama
2 é Diference E ;E Difference é ;.;?:‘ Difference :2’ é Difference 5 ;E Difference 3 ;S Difference
18.3 | :—2.5%%x [ 152 —1,s%k* | 152 —1.3° 16.5( —2.4%%* — 16.7| —1.9%%x* 1
16.9 | ,—0.7 15.1| —1.6° 13.3 0.3 oy —2.2%x | 17.2] —1.0 16.4| —1.3%%x% | -2
16.4 | i—1.5%x% | 15.2| —1.2%%k |16,3| —0.9%** |16,2| —1.0% 15.1| —1.3% 16.3| —1l.2%¥k* | -3
16.7 | ‘—4.2%%% | 15,4 —2.¢0kk | 12.6| —2.5 15.6| —3.7* 16.9| —3.9%*x 116.7| —3.5%%F | "4
17.6 | —2.9%%% |15.1| —1.3%%*x 1152} —1.7%* 16.0| —2.2%%* » —2. 1%k | 16,5 —1.9%%* 5
16.5 | —3.9%¥kk | 15,5] —2.1 15.7| —2:0 15.0( —3.5% 17.3 | —3.5%%% | 16.2| —3.1¥¥%* 6
15.2 | —1.4%%x | 14,7 —0,5* 14.8| —1.1%%% |15,7| —1,5% 16.1| —0.5% 15.9| —0.7%%* 7
14,9 —0.3%%% | 14,5 0.5 » —0.4° 14.4 0.4 14.5 0.6 15.3| —0.1 8
14.4 | ' —2.2° 15.3| —2.8° 16.4| —2.5° 14.6| —2.3%%*% | 16.1| —2.2%%k |15.4| —2 7k*x 9
16.2 0.7%%* | 15.4 1.6%%% 1 16.0 1.6%%% | 15.8 0.2 15.5 1.3%%% | 16.2 1.1xkx | 10
18.0 | —1.5%* 15.2| —1.1% 16.2| —0.9° 14.3 0.8 15.3 | —1.000k [ 16,4 —1.0%%x | 11
15.8 —1.6%*% —_ — I — » . o%kk 12
17.9 | —2.0%%x | 15,5| —1. 1%%k 116.7| —1.9%%k 16,1 —1.4* 15.3{ —0.¢° 16.5| —1.3%%k | 13
16.0 — 15.0 — 15.6 — 15.4 — 16.3 — 16.0 —
16.2 | —2.2%k* | 15,3 —1.7¥** 16.2| —1.9%*¥* | 150 —0.2 14.6 | —1.6x*%* |16.0| —1.,7%%* | 15
15.6 | —3.8 14,7 —1.8° |15.2| —2.5%* 16.3| —2.5° 14,7 —3.3%%x | 16,1 —2.5%%F | 16
14,7 | ~—1.5%%*% [ 14.3| —0.4 13.9 0.7 14.4| —1.7* 15.8 | —1.0%** | 156 —l.o%k* | 17
13.8 | —2.8° 15,2 —1.4%* — — 14.8| —0.6 15.8 | —1.2%%% | 18
16.8 | —2.7%%% | 16.0| —2.0%* — —_ 16.7| —1.6¥¥% [ 16.9| —1.9%k* | 19
» —o. 7% | 150 —1.0%%k 1721 —0.9 16.5| —1.7%* 16.1| —1.9° 16.3| —1.7%%* 20
16.7 | —2.¢¥*%*% [ 155 —1,1° 17.9| —1.7° — 15.8| —1.0° 16.9| —1.7%%* | 21
» —2.0%kx | 14,9 —0.7* — — 16.9| —0.7° - |16.8| —1.1¥¥x | 29
14.9 | —O0.1 14.6 0.2 15.7| —0.3 15.3 1.0° 16.4 0.3 16.0 0.3%%* | 23
16.8 | ~—2.5%**% |15.0| —1.2% 16.7] —2.1* —_ 16.1| —1.9%%x [16.5[ —1.7%%% | 24
14.8°| —0.8 14.5] —0.4 14.5] —O0.6 14.8| —0.4 15.9| —0.8° 15.8| —0.g¥** | 25
» 2.0% » 0.6 16.4 1.9° 13.5 1.2 16.0 1.2% » 1.e¥%* | 26
14.7 0.7 14.3 1.1% 13.9 0.1 15.2 0.4 16.8 0.5% 15.9 0.5%%% | 27
14.8 3. 1%* 14.5 3.9%% 16.0 3.6*% 13.7 3.0%" 15.5 3.2%x% 1157 3.4%kk | 28
18.6 | —1.9% 1541 —0.2 — — 16.8] —0.1 16.5| —0.3° 29
17.5 | —0.1 15.5 0.4 — —_ 17.1 1.8% 16.8 1.2¢%% | 30
19.0 | —0.9 — — — 16.7 0.6° 16.7 0.2° 31
3. Peipobja kuin Tikkurilassa (Yird 1964 b). Kokeita ei

Satakunnan koeasemalla sijaitsi perunan laji-
kekoe erilaatuisilla hietamailla.” 1930-luvulla oli
kokeita my®s savimaalla, joista samoin kuin
muistakin perunakokeista on julkaistu tuloksia
aikaisemmin (Virrr 1939, 1953). Tissd tyOssi
otettiin huomioon ainoastaan hietamaan kokeet.
Satotaso oli suugnilleen sama kuin Tikkurilassa,
mukulain tirkkelyspitoisuus sitd vastoin selvisti
patempi. Vuosivaihtelu oli hieman pienempi
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ollut vuosina 1940—44, joten koevuosia kertyi
28. Lajikkeita oli verraten vihin ja suurin osa
niistd kokeissa vain lyhyen ajan. Téstd syysti
otettiin huomioon my®s valmistavien kokeiden
tuloksia.

Seuraavien lajikkeiden mukulasato oli
suurempi kuin mittarin sato: Siikli, Koto ja nii-
den lisiksi Pepo, Kungla, Agnes ja Sientje (liite
3). Vaikka Ruusulehden tirkkelyspitoi-
suus olikin huomattavan korkea (keskiméirin
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Taulukko 4. Tirkeimpien perunalajikkeiden suhteelliset tirkkelyssadot Ruusulehteen verrattuna v. 1931—63
Table 4. Relative starch yields of potato varieties compared to Rosafolia 1931—63,

28

J
:;:’r‘:; Tikkurila J‘;};’;" Peipohja | Pilkine | Karila | Ylistaro }:ﬁfﬁa Ruukki | Apukka gf;’:: Yl;;j:‘l‘s“
Aikaiset — early
1 Ruusu (E. Rosa) ........ 93 73 80 — 89 82 83 98 94 — 86
2 Puritaani (E. Paritan) .... 80 72 — — 89 83 78 134 93 67 86
3 Vesijiicvi (Harbinger) ....| 54 | 90 | 72| 81 | 90 | 82 | 78| 99| 97 | 59 | 84
4 Tammiston aik. ......... 73 89 77 69 79 72 77 74 73 66 74
5 Siikli (Sieglinde) ......... 77 89 95 86 85 80 89 83 90 88 88
6 Frithbote ............... 70 81 80 60 80 66 82 72 68 68 71
7 Jaakko ................. 105 108 98 102 107 91 103 100 104 106 104
8 » , klooni 0122 ...... 116 99 — 113 102 100 123 116 125 123 111
9 Batima ................. — — 70 58 — 85 86 81 20 73 79
Keskiaik, — med. early
10 Eigenheimer ............ 107 107 — | 113 98 | 104 | 111 114 | 103 109 108
11 Laiva (Odenw. Blane) . .... 91 — — — 99 85 76 93 115 87 90
12 Great Scot v.vvvnn...... 67 92 83 93 91 84 — —_ — — 86
13 K. Y1j6 (K. George V') .. .. 85 98 95 85 93 88 88 96 89 93 92
14 Ruusulehti (Rosafolia) ... 100 100 100 100 100 f 100 | 100 | 100 | 100 | 100 100
15 Nuutti (Fribnudel) ... .. .. 117 98 88 97 97 | 103 84 97 | 120 | 106 | 101
16 Peippo ................. 100 88 77 89 91 73 73 89 92 61 85
17 Koto vovvviviinnnn .. 104 105 100 96 100 95 119 118 104 100 103
Keskimydh, — med. late
18 Upto (Up todate) ........ 57 85 82 97 96 58 82 —_ — 103 86
19 Eldorado ............... 88 96 84 93 85 84 81 — — 98 90
20 Bintje .....viiiiiiina... 62 70 — 73 93 78 80 95 83 76 80
21 Ben Lomond ............ 73 99 — 94 20 82 83 97 — 90 88
22 Pauli (Paul Wagner) ...... 81 98 99 105 111 91 101 — — 98 96
23 Record .....vvviuinin.n. 106 99 93 102 102 92 94 113 115 89 98
24 Olympia ................ 85 91 88 88 89 82 78 85 — 87 86
25 Yot cveiiiiiiin 97 86 87 81 81 101 98 83 92 97 93
26 Amyla 108 95 105 108 111 116 106 117 103 100 111
27 Teho ..... e 121 110 107 104 105 113 116 116 113 110 110
Pito covvvvvii .. 117 105 114 168 124 99 121 142 101 113 119
Myohaiset — Jaze )
29 Alpha .................. 100 86 — 107 97 79 87 —_ — 102 96
30 Ostbote .........cu..... 105 102 100 115 106 88 93 — — 115 104
31 Aquila .................. 115 90 100 94 101 80 — — — 107 99

17.9 %,), erdat muut lajikkeet, kuten esimerkiksi
Record, Amyla, Teho, Pito ja Ostbote voittivat
sen. Tihin ryhmiddn kuuluu myds Johanna.
Mittarin tirkkelyssato oli erittiin hyvi,
keskimidrin 6 100 kg/ha. Suhteellisesti vielikin
parempia tirkkelyssatoja (suhdel. 105—114) saa-
tiin seuraavista jalosteista: Amyla, Pito, Pepo ja
Merkur.

4. Pilkéine

Himeen koeaseman kokeet sijaitsivat hieta-
maalla. Kokeita varten oli varattu erillinen, noin
kahden hehtaarin alue, jolla oli oma viljelykierto.
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Vuosivaihtelu jii ilmeisesti siitd syysti vetraten
pieneksi. Kokeita oli kaikkina vuosina, mutta
vuoden 1944 tuloksia ei otettu huomioon liian
suuren koevirheen vuoksi. Lajikkeita oli run-
saasti, keskimiirdinen satotaso oli ainakin yhti
hyvi kuin Tikkurilassa ja Peipohjassa. Aineistoa
tiydennettiin erdiden lajikkeiden osalta muilla
kuin piikokeen tuloksilla.

Ruusulehti ei ollut niin ylivoimainen kuin Pei-
pohjassa. Tirkeisti lajikkeista voittivat sen
mukulasadossa mm. Jaakko, Nuutti,
Eldorado, Pauli ja Pito. Muista lajikkeista olivat
satoisampia erityisesti Kungla, Goldwihrung,



Metkur, Noordstar, Graigs Defiance, Sientje ja
Irene (liite 4). Tidrkkelyspitoisuu-
dessa oli tidllikin Ruusulehti parhaita jalos-
teita. Ainoastaan Eigenheimer, Record, Pito,
Alpha ja Ostbote voittivat tirkeiden lajikkeiden
ryhmissd mittarin. Muista lajikkeista olivat hyvin
tirkkelyspitoisia Parnassia, Deodara, Bishop,
Voran, Johanna ja Irene. Runsaimpia tdrk-
kelyssatoja (subdel. 105—168) saatiin
Jaakosta, Eigenheimerista, Paulista, Amylasta,
Pidosta, Alphasta ja Ostbotesta. Myds Parnas-
sian, Johannan, Noordstarin, Wilpon ja Irenen
sadot olivat hyvit.

5. Karila

Eteli-Savon koeasemalla sijaitsi perunan
lajikekoe hietamaalla. Koe oli kiynnissi kaikkina
vuosina Iukuun ottamatta vuotta 1940. Vuonna
1931 ei ollut Ruusulehted, joten sen sato lasket-
tiin Vesijirvi-Ruusulehti -satoisuussuhteen mu-
kaan. Piikokeen tuloksia tiydennettiin eriiden
saksalaisten lajikkeiden osalta muiden kokeiden
tuloksilla.

Vain Jaakon, Nuutin, Kodon ja Paulin mu-
kulasadot olivat selvisti suurempia kuin
mittarin sato. Satoisia lajikkeita olivat myds
Deodara, Merkur ja Johanna (liite 5). Huomatta-
vasti selvempii olivat erot tdrkkelyspi-
toisuudessa. Useimmat jalosteet olivat siind
suhteessa huonompia kuin Ruusulehti. Vain
Eigenheimerin, Amylan, Tehon ja erityisesti
Pidon tirkkelyspitoisuus oli parempi. Runsaim-
pia tirkkelyssatoja (suhdel. 105—124)
saatiin seuraavista lajikkeista: Jaakko, Pauli,
Amyla, Teho, Pito ja Ostbote. Hyvid olivat
my6s Deodara, Johanna ja Voran.

-

6. Ylistaro

Eteli-Pohjanmaan koeasemalla olivat koe-
alueina lieju- ja aitosavimaat. Alue oli noin kol-
men hehtaarin suuruinen, ja sille oli jérjestetty
oma viljelykierto. Kokeita oli kaikkina vuosina
ja niissd vihintidn kolme vuotta kokeissa olleita
lajikkeita 38. Vuoden 1931 Ruusulehden sato
laskettiin keskimairiisen Vesijarvi-Ruusulehti-

satoisuussuhteen mukaan. Piikokeen tuloksia
tiydennettiin erdiltd osilta muiden kokeiden
tuloksilla. T ‘
Satotaso ja mukulain tirkkelyspitoisuus olivat
suunnilleen samat kuin Tikkurilassa, vuosi-
vaihtelu hieman pienempi. Huomattava osa
lajikkeista oli kokeissa kauan, jopa yli kymmenen
vuotta. Vuosien 1931—35 tuloksista on tehty
selkoa aikaisemmin (HoNkavaara 1936).
Mukulasadossa oli ainoastaan Nuutti
selviisti satoisampi kuin mittari. Sangen satoisia
olivat myos Koto, Teho ja Lori. Tdrkkelys-
pitoisuus oli parempi kuin Ruusulehdelld
vain seuraavilla lajikkeilla: Eigenheimer, Amyla
ja Pito. Useimpien lajikkeiden tirkkelys-
sato jii heikommaksi kuin mittarin sato. Suu-
tempia satoja saatiin Eigenheimerista, Tehosta
ja Amylasta, suhdeluvut 104—116. Jaakon, Nuu-
tin, Lorin, Pidon ja erididen muidenkin lajikkei-
den tirkkelyssadot olivat myds suhteellisen hy-
vit, suunnilleen mittarin sadon veroiset (liite 6).

7. Maaninka

Pohjois-Savon koeaseman lajikekokeet sijait-
sivat noin kahden hehtaarin kokoisella lohkolla,
joka oli karkeata hietaa ja jolle oli jirjestetty oma
kierto. Alue oli viljavuustutkimuksen mukaan
verraten tasalaatuinen. Kokeita oli kaikkina vuo-
sina lukuun ottamatta vuotta 1940. Vuodelta
1941 puuttuvat tirkkelysluvut. Satotaso oli hyvi
ja vuosivaihtelu pieni. Vihintddn kolme vuotta
kokeissa olleita lajikkeita oli 34. Huomattava osa
niistd oli kokeissa kauan. Piiikokeen tuloksia voi-
tiin tiydentid muiden kokeiden tuloksilla, silld
myds valmistavat kokeet olivat vuosivaihtelun
pienuuden vuoksi yleensi hyvin luotettavia.

Vanhoista lajikkeista ei yksikdin pystynyt
mukulasadossa voittamaan Ruusulehted.
Vasta koekauden loppupuolella erdit lajikkeet,
kuten Jaakko, Teho, Koto ja Sientje ohittivat
selvisti mittarin, My6s Kunglan sato oli erittdin
hyvi. Tarkkelystd sisilsivit runsaimmin
yleensi samat lajikkeet kuin edelli mainituilla
koepaikoilla. Tillaisia olivat erityisesti Figenhei-
met, Teho, Pito, Ostbote, Amyla ja Deodara.
Suurempia tdrkkelyssatoja kuin Ruu-
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sulehdesti (suhdel. 106—123) saatiin seuraavista
lajikkeista: Eigenheimer, Teho, Koto, Pito ja
Amyla. My6s Jaakon ja Deodaran sadot olivat
hyvit. Jaakon kloonin 0122 sato oli huomattavan
suuti, suhdeluka 123 (liite 7).

8. Runkki

Pohjois-Pohjanmaan lajikekokeissa oli vallit-
sevana maalajina karkea hieta. Kokeita oli kaik-
kina vuosina lukuun ottamatta vuosia 1940—41.
Lisiksi puuttuvat tirkkelysluvut vuosilta 1942
ja 1944. Vuoden 1931 mittarin sato laskettiin
Vesijirvi-Ruusulehti -satoisuussuhteen perus-
teella. Keskimidriinen satotaso, tirkkelyspitoi-
suus ja vuosivaihtelu olivat likimain samaa suu-
ruusluokkaa kuin Tikkurilassa. Lajikkeita oli
vihemmin. Suurin osa tuloksista on julkaistu jo
aikaisemmin (ANTTINEN 1963). Ne poikkeavat
jossain midrin tdssi esitetyisti tuloksista kokei-
den lukumiidrin ja aineiston kisittelytavan eri-
laisuuden vuoksi.

Ruusulehden sato oli verrattuna muihin lajik-
keisiin heikompi kuin muilla tihin asti maini-
tuilla koepaikoilla. Tirkeimmisti lajikkeista oli-
vat Vesijirven, Jaakon, Eigenheimerin, K. Yi-
jon, Nuutin, Kodon, Recordin, Tehon ja Amy-
lan mukulasadot selvisti parempia kuin
Ruusulehden sato. Muista lajikkeista olivat erit-
tdin satoisia Kalev ja Kungla (liite 8). Ruusuleh-
den korkea tirkkelyspitoisuus oli
Ruukissakin hyvin selvi. Ainoastaan Eigenhei-
mer, Pito ja Amyla olivat siini suhteessa parem-
pia. Parhaita tdirkkelyssatoja (suhdel
113—142) saatiin Eigenheimerista, Tehosta, Jaa-
kosta, Recordista ja erityisesti Pidosta.

9. Apukka

Peri-Pohjolan koeaseman kokeet sijaitsivat
Kun koeaseman toiminta
pédsi varsinaiseen alkuun vasta sotavuosien jal-

hietamoreenimailla.

keen, on koetuloksia vihemmin kuin edelli mai-
nituilla koepaikoilla. Alkuvuosien tulokset ovat
lisiksi puutteellisia, silld useista kokeista ei suo-
ritettu mm. tirkkelysmiiritysti. Lajikkeiden
lukuméiri on kuitenkin verraten suuri, miki
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johtuu kokeiden laajuudesta ja monipuolisuu-
desta 1950-luvulla ja sen jilkeen. Eniten oli
kokeissa aikaisia ja keskiaikaisia
Alneistoa voitiin kartuttaa eriilti osin my®s
valmistavien ym. kokeiden tuloksilla. -
Keskimiiriinen satotaso oli hieman heikompi

jalosteita.

kuin useimmilla muilla koepaikoilla. Vuosivaih-
telu oli lihinné hallavahinkojen vuoksi suuri.
Ruusulehden mukulasato ol
Ruukissakin, suhteellisen heikko. Useimmat
satoerot olivat tilastollisesti epivarmoja suuren
vuosivaihtelun vuoksi. Selvisti satoisampia kuin
mittari olivat Jaakko, Koto, Asoka, Ruusu, Siz-
tema ja Climax. Useammat muutkin lajikkeet
olivat ainakin mittarin veroisia. Tiarkkelyspitoi-
suudessa oli Ruusulehti kuitenkin ylivoimainen.
Vain Recordin, Dorén ja Pidon tirkkelys-
prosentti olijonkin verran korkeampi kuin

kuten

mittarin prosentti. Tirkkelysti sisilsivit run-
Teho ja Amyla.
Tidrkkelyssadossa voittivat Ruusuleh-
den (suhdel. 104—125) seuraavat lajikkeet:
Nuutti, Teho, Record, Doré, Koto, Planet ja
Climax (liite 9).

saasti myds Eigenheimer,

10. Muur koepaikat

Tihin ryhmiin otettiin koeasemat, joilla oli
perunan lajikekokeita joko koekauden alku- tai
sen loppupuoliskolla. Niilti ei sen vuoksi ole
riittdvisti tuloksia vanhojen ja uusien lajikkeiden
vertailua varten.

Puutarhantutkimuslaitoksen
kokeista Piikkidssid otettiin huomioon kokeet
vuosilta 1935—55. Kokeita oli tosin jo aikai-
semmin (MEURMAN 1936), mutta niissi ei ollut
Ruusulehted. Tulokset ovat hietamaan kokeista.
Vihintdin kolme vuotta kokeissa olleita lajik-
keita oli 26. Ruusulehden mukulasato jii
suhteellisesti huomattavasti heikommaksi kuin
esimerkiksi Peipohjassa, silli useammat lajikkeet
olivat selvisti satoisampia kuin mittari. Sama on
mainittava tirkkelyspitoisuudesta
ja tirkkelyssadosta. Satotaso oli aina-
kin keskinkertainen (liite 10).

Lounais-Suomen koeasemalla
(vuosina 1955—58 L-Suomen liikkuvalla koe-

toiminnalla) oli kokeita eri paikoissa ja eri maa-



lajeilla. Koetuloksia on selostanut aikaisemmin
Ko6yLijirvr (1962). Tihin yhdistelméin otettiin
tulokset lihinni multavilta liejusavimailta. Lajik-
keiden (yht. 14) mukulasadoissa oli
etoja, jotka eivit kuitenkaan olleet tilastollisesti
varmoja. Useimmat lajikkeet sisdlsivit tédr k-
kelysti vihemmin kuin Ruusuléhti. Vain
Pidon “tirkkelysprosentti oli selvisti parempi.
Korkein tirkkelyssato saatiin Arnylasta
suhdeluku 106.

Karjalan koeasemalla oli perunan
lajikekokeita jo 1930-luvulla, mutta kun niissd
ei suoritettu tirkkelysmiirityksid, kelpuutettiin
tihin vain vuosien 1953—59 kokeiden tulokset.
Kokeet olivat savimaalla. Satoisimpia lajikkeita
olivat Ruusulehden lisiksi Jaakko, Aquila ja
Koto (liite 10). Osa koetuloksia on julkaistu
aikaisemmin (MEURMAN 1956).

Keski-Suomen koeaseman liik-
kuvan koetoiminnan kokeista otettiin multa- ja
multavilla hietamailla sijaitsevat kokeet vuosilta
1954—63. Koepaikkoina Pernasaaren
koulukoti seki Saarikon ja Varjolan tilat Lau-
kaassa. Vihintdin kolme vuotta kokeissa olleita
lajikkeita kertyi 16. Aineistoa koottaessa otettiin
huomioon vain yksi koe kultakin vuodelta, kuten
muillakin koepaikoilla.

Parhaita mukulasatoja verrattuna mit-
tariin saatiin seuraavista lajikkeista: Jaakko,
Nuutti, Sientje ja Koto. Myds Amylan sato oli
hyvi. Eniten tdrkkelystd sisilsivit Eigen-
heimerin, Pidon, Amylan ja Lorin mukulat.
Huomattavia eroja oli myds tirkkelys-
sadoissa. Jaakko, Eigenheimer, Nuutti,
Koto, Pito ja Amyla olivat siind suhteessa parem-
niiden suhdeluvut olivat

olivat

pia kuin Ruusulehti,
105—133. .

Keski-Pohjanmaan koeaseman
(vuoteen 1960 liikkuvan koetoiminnan) kokeista,
joita oli joka vuosi ainakin kaksi, otettiin tarkas-
teltavaksi Kannuksen maamieskoululla erilaisilla
hietamailla jirjestetyt kokeet vuosilta 1953—63.
Lajikkeita kertyi vain 8. Keskimidriinen sato-
taso oli hieman alhaisempi kuin muilla koepai-
koilla. Useimmat lajikkeet olivat satoisampia
kuin Ruusulehti, varsinkin Jaakko, Eigenhei-
mer, Nuutti, Laiva ja Amyla.

koskeva aineisto.

Yhdistelmidtaulukoihin 2—4 on
koottu satotulokset tirkeimmistd lajikkeista.
Taulukossa 2 on mainittu myds kokeiden koe-
vuosien lukumiri, joka vaihteli hyvin huomat-
tavasti. Koetuloksia oli esimerkiksi Ruusuleh-
destd 329, Barimasta vain 23. Parhaita muk u-
lasatoja saatiin, huomioon ottaen kaikki
koepaikat, seuraavista lajikkeista: Jaakko (suhdel.
108), Jaakon klooni 0122 (112), K. Yrjs (113),
Koto (110) ja Teho (106). Muut lajikkeet olivat
joko yhti satoisia tai selvisti huonompia kuin
Ruusulehti. '

Tarkkelysp1t01suudessa oli Ruu-
sulehti parhaita jalosteita. Vain Eigenheimer,
Record, Amyla, Teho, Pito, Ostbote ja jossain
miirin myds Aquila olivat siind suhteessa parem-
pia kuin mittari (taul. 3). Parhaita tairkkelys-
satoja (suhdel. 103—119) saatiin seuraavista
lajikkeista: Jaakko, Jaakon klooni 0122, Eigen-
heimer, Koto, Amyla, Teho, Pito ja Ostbote.
Myos Ruusulehden tirkkelyssato oli hyvi.

B. Lajittelutulos

Lajittelutuloksista on taulukkoon 5 koottu tie-
dot pienten mukulain mairisti lajikkeiden sa-
dossa. Aineisto on suppeampi kuin satotuloksia
Esimerkkini mainittakoon,
ettd tuloksia Ruusulehdesti oli vain 216, vaikka
kokeiden lukumiiri oli 329. Pidosa tuloksista
on Jokioisten, Ylistaron, Maaningan, Tikkuri-
lan, Peipohjan ja Pilkineen kokeista. Tulokset
ovat epitarkkoja, silli lajittelussa kiytetyt seulat
olivat eri koepaikoilla erikokoisia. Sen lisiksi
muutettiin seulan kokoa useimmilla koepaikoilla
vuosien kuluessa ainakin kerran. Yleisin seulan
koko oli pienten mukulain erottelussa 35 mm
(vaihtelut 25—40).

Pieni4 mukuloita oli Ruusulehden sadossa
keskimadrin 11.0 paino-%,. Niitd oli eniten seu-
raavien lajikkeiden sadossa: Vesijirvi, Tammis-
ton aikainen, Koto, Bintje, Lori, Amyla, Ostbote
ja Aquila. Selvisti vihiten oli pienid mukuloita
Great Scotin, Nuutin, Peipon, Recordin, Olym-
pian ja Alphan sadossa. Vuosi- ja paikkavaihtelut
olivat erittdin suuret, joteh pienehkot poikkea-
mat mittarista eivit ole tilastollisesti merkitsevid,
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Esimerkkind suuresta vuosivaihtelusta mainitta-
koon tulokset Ylistarosta, jossa Ruusulehden
sadossa oli pienid mukuloita vuodesta tiippuen
4—20 %, Tikkurilassa olivat vastaavat luvut
1—29 9.

Tietoja isokokoisten mukulain osuu-
desta sadossa oli useimpien lajikkeiden kohdalla
niin vihin, ettei niiti otettu taulukkoon. Suuri-
kokoisia mukuloita oli yleensi eniten sellaisten
lajikkeiden sadossa, jossa pienikokoisia oli vihin.
Vihiten oli suuria mukuloita Vesijirven, Tam-
miston aikaisen ja Kodon sadossa. Huomatta-
vasti enemmin oli niitd siti vastoin seuraavien
lajikkeiden sadossa: Barima, Laiva,
Nuutti, Great Scot, Peippo, Olympia, Record,
Teho ja Alpha. Mainittakoon, ettei lajittelussa
otettu huomioon mukulain muotoa, vaan kaikki
lajikkeet lajiteltiin samalla seulalla, jonka koko
oli 40—55 mm.

Ruusuy,

C. Taudit

Perunataudeista oli rutto (Phytophthora in-
Sestans) tirkein. Siitd on taulukkoon 5 koottu
lehti- ja mukularuton keskimiiriiset havainto-
tulokset. Aineisto on, huomioon ottaen kokeiden
runsauden, verraten suppea. Siihen on useita
syiti. Ruttoa ei ollut kaikkina vuosina tai siti
oli niin vihin, ettei havaintoja ole tehty. Useissa
tapauksissa oli ruttohavaintojen teko kuivuuden
tai hallavioituksen vuoksi vaikeata.

Suurin osa taulukossa mainitusta aineistosta
saatiin Maaningan, Ylistaron, Tikkurilan, Pei-
pohjan ja Karilan kokeista. Ruttohavaintoja teh-
tiin niilld kuten muillakin koepaikoilla eri tavoin.
Lajikkeiden lehtiruton kestivyys arvos-
teltiin alkuvuosina kiyttien asteikkoa 10—0,
jossa 10 tarkoitti tiysin tervettd (rutonkestivii)
kasvustoa. MyShemmin siitryttiin asteikkoon
0—10, jossa 0 tarkoittaa tiysin tervetti. Eriiti
muitakin asteikkoja kiytettiin. T4ti yhdistelmii
varten on kaikki havaintotulokset muunnettu
asteikon 0—10 mukaisesti. Mikili havaintoja
oli kokeessa useita, niistd otettiin huomioon vain
yksi, elo—syyskuun vaihdetta lihimpini oleva
havainto. Mainittakoon, etti havainnon suorit-
tamisen ajankohdalla on suuri vaikutus tuloksiin.
Varsinkin viimeiset, ennen perunan nostoa teh-
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dyt havainnot eivit usein ilmaise lajike-eroista
paljonkaan, silli rutto (tai halla) on saattanut
hivittid kokeessa kaikkien lajikkeiden varsistot.

Ruusulehden ruttoisuus oli keskimidrin 4.3.
Timi luku ei ole riittivin edustava, silli yli
puolet kokeista jii havaintojen puuttumisen
vuoksi tarkastelun ulkopuolelle. Vuosivaihtelu
oli erittiin suuri. Esimerkiksi Maaningalla oli
Ruusulehdessi ruttoa eri vuosina 0—9.1. Sellai-
sia vuosia, joina tautia ei havaittu, oli noin 20 %,
vuosien lukumiidristi. Tikkurilassa oli vastaava
luku hieman suurempi, noin 30 %. Ruusulehden
ruttoisuusluvut ovat kovin vaihtelevia (2.6—6.9),
myds taulukossa 5, miki sekin viittaa suureen
vuosivaihteluun.

Aineisto on lifan suppea, jotta sen perusteella
voisi tehdd johtopiitdksid ruton esiintymisrun-
saudesta maan eri osissa. Siini havaitaan kui-
tenkin, etti mittarin ruttoisuus oli pohjoisilla
koeasemilla (Maaninka, Ylistaro, Ruukki ja

Apulkka) hieman pienempi (1.4—4.6) kuin eteli-

silli koepaikoilla (4.0—6.1). Timi voi johtua
osittain siitd, etti pohjoisilla koeasemilla halla
usein tuhosi perunanvarret ennen kuin rutto oli
ehtinyt pahemmin leviti. Toisaalta tiedetddn, ettd
alhainen limpétila haittaa taudin leviimisti poh-
joisilla  seuduilla (vrt. esim. Owrorsson 1964,
Rameo 1937).

Kokeiltavista lajikkeista ei yksikiin ollut tiy-
sin rutonkestivd. Useimmat saastuivat pahem-
min kuin Ruusulehti, kuten plusmerkkiset poik-
keamat taulukossa 5 osoittavat. Lehtiruttoa ha-
vaittiin runsaasti varsinkin aikaisten lajik-
keiden ryhmissi (keskim. 7.4, mittari 4.0). Vain
Jaakko, sen klooni 0122 ja Barima olivat lihes
yhtd kestivid kuin mittari. Keskiaikaisten
lajikkeiden ruttoisuus oli keskimadrin 5.5 (mit-
tari 4.0), joten lajikkeet kestivit tautia paremmin
kuin aikaiset lajikkeet. Nuutti oli jopa kesti-
vimpi kuin Ruusulehti. Keskimyohiis-
ten jalosteiden ryhmissi suhde oli muunttunut.
Keskimiiriinen ruttoisuus oli 4.3 mittarin rut-
toisuuden ollessa 4.9. Useimmat jalosteet olivat
joko samanveroisia tai parempia kuin mittari.
Varsinkin Lori, Amyla, Teho ja Pito kestivit
tautia suhteellisen hyvin. My 6 hiisi lajik-
keita oli vain kolme ja niiden ruttoisuus keski-



midrin 2.4 (mittari 5.1). Alphan ja Aquilan kes-
tivyys oli paras.

Edelli mainitut ruttoa suhteellisen hyvin kes-
tivit lajikkeet pysyivit lievind ruttovuosina ter-
veini aina nostoon saakka, ja ankarinakin vuo-
sina ne saastuivat hitaammin kuin rutolle arat
jalosteet. Koetulokset tukevat jo aikaisemmin
tunnettua kisitysti, jonka mukaan aikaiset lajik-
keet kestivit ruttoa huonommin kuin myo6hiiset.
Samaan aikaisuusryhmidn kuuluvilla lajikkeilla
saattaa kuitenkin olla suuria eroja rutonalttiu-
dessa (vit. esim. Ramto 1937, Aamrserp 1939).
" Ruton vaikutus sadon midrddn jad timin tut-
kimuksen ulkopuolelle. Tikkurilan tulosten ki-
sittelyn yhteydessi voitiin kuitenkin todeta, ettei
lehtiruton esiintymisrunsauden ja Ruusulehden
mukulasadon kesken ollut mainittavaa vuoro-
suhdetta. Tirkein syy oli kuivuus, joka esti
useina ‘vuosina ruton leviimisen ja vihensi sa-
malla satoa (YLLO 1963). Ruton satoa vihentivii
vaikutusta voidaan parhaiten tutkia varta vasten
jirjestetyissi kokeissa, joissa hiiritsevien teki-
joiden eliminointi on mahdollista. Esimerkiksi
perunan sadonlisiys oli Kasvitautien tutkimus-
laitoksen vuosien 1952—58 torjuntakokeissa
keskimidrin 13.2 % (rutottoman sadon lisdys
16.6 %)- Taudin alhcuttama satotappio oli siis

verraten suuri (YLIMAKI 1960). Samansuuntaisia

tuloksia on saatu Ruotsissa (OLoFssoN 1964).
" Taulukkoon 5 on koottu tiedot myds sairaiden
mukulain midristd eri lajikkeiden sadossa. Ha-
vainnot ovat pidasiallisesti Ylistaron, Karilan,
Peipohjan ja Maaningan kokeista. Tavallisin syy
mukulain sairauteen .oli mukularutto.
Havainnot tehtiin tirkkelysmiirityksen yhtey-
dessi. Mydhemmin talvella tehtyjd havaintoja
ei otettu huomioon. Aineisto on hieman laa-
jempi kuin lehtiruttoa kisittivi aineisto.
Ruusulehden sadossa oli ruttoisia mukuloita
keskimairin vain 0.8 paino-%,. Tuloksia on vain
sellaisista kokeista, joissa ruttoisia mukuloita
havaittiin. Koko aineiston puitteissa (329 koetta)
ruttoisten mukulain osuus oli vielikin pienempli,
joten mittarilajikkeen mukulat olivat erittiin ter-
veitd. Titd osoittavat myds muiden lajikkeiden
poikkeamat, jotka olivat poikkeuksetta plus-
merkkisid. Muiden lajikkeiden sadossa oli siis

sairaita mukuloita enemmin kuin Ruusulehden
sadossa. -

Tarkasteltaessa eri alkaxsuusluokknn kuuluv1a
lajikkeiden poikkeamia on otettava huomioon,
etti kaikki lajikkeet nostettiin samanaikaisesti.
Sen vuoksi on luonnollista, etti aikaisten
jalosteiden ryhmissi oli ruttoisia mukuloita eni-
ten (keskim. 7.2 %, mittari 0.9 %). Varsinkin
Putitaanin, Jaakon ja Batiman mukulat olivat
alttiita rutolle. Huomio kiintyy Jaakon kloonin
suhteellisen hyvidn taudinkestdvyyteen. Kes-
kiaikaisten lajikkeiden sadossa oli ruttoi-
sia mukuloita (ilman mittaria) keskimairin 5.4 %
(mittari 1.0 %). Rutolle eniten alttiita olivat
Eigenheimer ja Peippo, eivit kuitenkaan kaikilla
koepaikoilla. Keskimyohidisten ryh-
missi oli Bintjen rutonkestivyys selvisti heikoin.
Keskimidriiset ruttoisten mukulain prosentit
olivat suunnilleen samat (lajikkeet 5.1 %, mit-
tari 0.9 %) kuin edellisessi ryhmissi. My 6-
hiisten lajikkeiden sadossa oli saitaita mu-
kuloita vihiten, keskiméirin vain 2.9 %, (mittari
1.0 %).

Vaihtelut olivat eri kokeissa erittiin suuret,
joteri taulukossa 5. mainittuja keskimaariisid
poikkeamia ei saa ilman muuta yleistid. Niistd
saa kuitenkin yleiskuvan eri lajikkeiden taudin-
kestivyydesti. Mukularuttoa kestivit suhteelli-
sen hyvin mm. seuraavat lajikkeet: Frithbote,
Laiva, Record, Olympia, Teho ja Aquila. Paras
oli Ruusulehti. Eri koepaikoista havaittiin rut-
toa eniten Jokioisissa, Ylistarossa ja Tikkurilassa.

Lajikkeen taudinkestivyydelld on suuri mer-
kitys perunan sdilyvyyden kannalta. Pi-
tempiaikaisia siilyvyyskokeita oli Tikkurilassa
v. 1931—37 (Limpe 1938) ja Jokioisissa v.
1932—45 (MannER 1948). Lajikkeet samoin
kuin tuloksetkin vaihtelevat ndissi kokeissa huo-
mattavasti. Huomioon ottaen molemmat koe-
paikat Eigenheimerin siilyvyys oli heikoin ja
Ruusulehden paras.

Muita perunatauteja havaittiin vihin. Niistd
on mainittava ennen kaikkea perunarupi
(Streptomyces sp.), jota oli varsinkin kuivina
kasvukausina. Virustautien merkitys oli
ilmeisesti erdissi kokeissa suuri (vrt. JAMALAI-
NEN 1957, Varis 1958), vaikkei siitd saa selvyyttd
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Taulukko 5. Yhdistelmi tirkeimmisti perunalajikkeista Maatalouden tutkimuskeskuksen laitosten ja koeasemien
kokeissa v. 1931—63 1)

Table 5. Summarized results of potato variety trials at Departments and Exp. Stations of the Agricuitural Research Cenire,

1931—63 1)
Suht. iato
(Ruusul. = Lajittelu (pienet) Sairaita Lehtiruttoa Maku
100) kuloi =
R,/.Oj,,-f)[d Culls D?:::” doll;:”: Blight on leaves Cooking quality . ;; g §
Lajike (Recdyis= % % (0—10) (1—10) ET |23
Variety . _ _ _ “é. E g i
$5[EN1E5 45|25 | E5 2517 5| £525F 3| £5 55 S £x
2 M g7 |4% N M R N )
v vAikaiset—ear/y ]
1 Ruusu (E. Rose) ... | 61| 97| 86| 40| 12.1|—0.1| 29|0.7] 5.4| 21/3.1| 4.9 16/ 6.3|—0.1| U.S.A (1867 1
2 Puritaani (E. Paritan) | 36| 93| 86| 30 12.4|—0.1| 21/ 0.1 9.6 12/ 3.0 4.7 3]7.2] 0.6] » 1888 2
3 Vesijarvi (Harbinger) |118) 90| 84| 73/ 10.2| 5.8| 53| 0.2( 5.3 38/ 3.1 3.9| 40/ 6.6 0.6|Engl. [1894| 3
4 Tammiston aikainen | 97| 94| 74| 64| 11.6| 10.3| 55| » | 4.5( 31| 3.7 5.5| 34/ 6.4 1.2|Suomi [1930| 4
5 Siikli (Sieglinde) ... [122| 99| 88| 82| 11.6| 1.1| 54| 1.3| 3.2| 46| 4.1 3.3| 39]6.1| 1.2 Saksa- |1935| 5
6 Frithbote .......... 68| 87| 71| 43/10.6¢| 0.8] 27/0.5| O.6| 15/3.1| 5.1 19/6.7] 0.0| » » | 6
7 Jaakko ............ 140/108(104| 97| 11.0 |—2.4| 61| 1.4 8.7| 64{4.3| 1.3 51|6.3| 0.8 Suomi 1951 7
8 » , klooni 0122 44({112[111] 35| 8.1|—2.1] 13[0.7| 5.1| 22| 5.9 0.1] 23/6.6] 0.8] » | 8
‘9 Barima ............ 23 96| 79| 20| 9.4]—2.7| 10(2.7|14.6| 9|5.7| 1.4| 12/6.8| 0.1|Holl. [1953 9
" Keskiaik. — med, early
10 Eigenheimer ...... 136/101/1108| 92| 9.6 0.8] 60 0.4| 9.3 47/3.8] 1.5] 556.6| 1.9|Holl. 1893 10
11 Laiva (Odenw. Blaue) | 38| 95 90| 26| 9.1|—3.0| 14| » | 1.0{ 15/2.6| 3.3| 24| 6.1 0.9 | Saksa (1908 11
12 Great Scot ........ /| 27| 92{ 86| 15/10.3 | —5.7 20/ 2.4|-3.0| 5{3.4| 1.0]| 5|8.0|—0.6 Engl. [1909| 12
13 K.Y1j6 (K.George V) |118| 997 92| 84| 10.9|—3.2| 67 0.8 3.0( 49\ 4.0| 2.2 52| 6.4 0.4 » 1911 13
14 Ruusulehti( Rosafolia) [329(100(100|216| 11.0| — (149 » | — |126/4.3]| - |108 6.4 —|Saksa [1928|14
15 Nuutti-(Frabnudel) . 1106/113[101| 78| 9.8 |—4.3| 37/ 0.5| 2.6 | 34| 4.2 |—2.1| 43| 6.2 1.1 » 1941| 15
16 Peippo ............ 57/100| 85| 45/ 12.1|—3.9| 28/ 1.7| 7.2| 30/ 4.6| 2.6| 19]/6.5| - 0.0 | Suomi 1953] 16
17 Koto ............. 841110103 60[10.3| 3.3| 44|1.1| 4.7| 46|5.1| 1.9| 33(6.1| .0.7] » 1961| 17
 Keskim. — med. late |
18 Upto (Up 20 date) .. | 77| 94| 86| 39/10.3| 1.6| 35/0.1]| 5.3| 40/ 2.8| 1.1 17)6.0| 0.9 Skotl. [1894| 18
19 Eldorado .......... 69]102| 90| 49| 11.6|—0.5| 37| 0.2| 0.7 18| 4.2|—0.4| 27/ 6.9| 0.7 » 1900| 19
20 Bintje ........... .. 46| 89| 80| 40/ 12.1| 2.9 17| » |15.8| 17/3.6| 3.8| 16/6.6| 0.9 Holl. 1910 20
21 Ben Lomond ...... 56| 98| 88| 42 12.6|—2.0| 31| » | 5.0| 18|3.9| 1.8 22| » 0.9 Engl. |1924|21
22 Pauli (Paul Wagner) | 69|103| 96| 46| 11.1|—0.8] 40| 0.2| 2.5 | 22 3.1(—0.1( 24{6.8| 0.6 Saksa [1928] 22
23 Record ............ 74 96| 98 56| 9.2|—4.9| 34/ 1.6| 1.5| 43| 5.5|—1.6| 38/ 6.3| 1.s|Holl. [1932] 23
24 Olympia .......... 113( 96| 86| 86| 11.6 [—4.3] 55/ 1.5| 1.8 52/ 4.5 0.4] 46/6.1| 1.1|Saksa |1943|24
25 Loti voviiuni..... 38| 98) 93| 32| 8.4 4.2]| 19/1.9| 5.0| 19/6.9|—2.8{ 21| 6.8 0.8] » 1953| 25
26 Amyla“............ 47|100|111| 38| 8.6| 5.4 23[1.6| 2.2| 20/6.9|—2.9 25/6.7| 1.4] » 1955 26
27 Teho ............. 62/106/110[ 48| 9.0|—2.5| 29/ 1.3| 1.0 35/5.3|—3.2| 30/ 6.3| 0.5 Suomi |1961] 27
28 Pito .............. 44| 98/119| 35| 8.9(—2.2| 19 1.5] 5.3| 20| 6.7|—2.3| 24/ 6.5| 1.6] » 1964| 28
Mydohiiset — Jate
29 Alpha............. 79| 98| 96| 56| 10.6 |—4.3| 34|1.0| 3.9| 30{5.2|—3.1| 25/ 6.1| 1.5|Holl. [|1925| 29
30 Ostbote ........... 124} 971104) 93/ 10.8| 3.6| 52/ 0.4| 3.1| 51| 4.9|—1.9| 38/6.3| 1.s|Saksa |1933|30
31 Aquila ............ 64 98] 99| 44| 11.5| 2.6| 26|1.6| 1.8| 26|5.3|—3.2| 20/5.7] 1.2] » 1942] 31
1y Ks. taul. 2—4 — See Tables 2—4. ’
%) Suomi — Finland, Saksa — Germany
i
havaintojen vihyyden tai' puuttumisen vuoksi. D. Maku

Esimerkiksi Jokioisten kokeissa v. 1960 oli virus-

tautisia yksiloitd, riippuen jalosteesta, 0—100 %,.
Mainittakoon lopuksi, etti suurin osa tutkituista
lajikkeista oli sy6vinkestivid. Uudet. lajikkeet

olivat poikkeuksetta sellaisia.
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Makuhavaintoja on 108 kokeesta, miki on
sangen suuri miiri, jos otetaan huomioon mii-
rityksen hankaluus. Havainnot tehtiin kuorineen

keitetystd perunasta ja kokeisiin osallistui useita



henkildits, joiden havainnoista laskettiin keski-
arvot.. On luonnollista, etti makuhavaintojen
tulokset vaihtelivat eri tapauksissa hyvin paljon.
Tihin . yhdistelmdin otettiin .vain syksylld tai
syystalvella tehtyjen makukokeiden tulokset.
Kokeissa kiytetyt erilaiset asteikot muunnettiin
asteikoksi 1—10, miki olikin eniten kiytetty
arvostelutapa. Luvut 1—2 tarkoittavat syotd-
viksi kelpaamatonta, 3—4 huonoa, 5—6 viltti-
vii, 7—8 tyydyttivid ja 9—10 hyvinmakuista
peruhaa. Makukokeita tehtiin eniten Ylistarossa,
Maaningalla, Ruukissa, Tikkurilassa ja Jokioi-
sissa. ‘ )

- Ruusulehti sai pisteitd keskimidirin 6.4 (eri
kokeissa 2.4—9.5). Lajikkeen maku oli siis lahes
tyydyttivd. Suuri vaihtelu viittaa siihen, ettd

III. TULOSTEN

Edellsd kisiteltiin Maatalouden tutkimuskes-
kuksen Jaitosten ja koeasemien perunan lajike-
kokeiden ‘tuloksia vuosilta 1931—63. Aineisto
kisittdd tirkeimmin osan perunan lajikekokei-
lusta Suomessa mainituilta vuosilta. Tarkastelun
ulkopuolelle jaivit kiinteiden koekenttien, pai-
kalliskokeiden ja Hankkijan kasvinjalostuslai-
toksen. Tammiston/Anttilan lajikekokeet. Vii-
meksimainituista kokeista on julkaistu tuloksia
siinnollisin  viliajoin Hankkijan siemenjulkai-
sussa.

Suurimpana puutteena kokeiden jirjestelyssd
oli . yhteniisten suunnitelmien puuttuminen.
Luonteenomaisena piirteeni oli lajikkeiden hyvin
epitasainen jakautuminen eri koepaikkojen ja
-vuosien kesken. Lajikkeita on sen vuoksi ver-
rattu vain mittariin, Ruusulehteen. Tirkeim-
mistd lajikkeista kertyi tuloksia kuitenkin riittd-
visti, silli koepaikkoja oli monta ja koekausi
pitkd. Timi koskee erityisesti perunan satoa.
Sadon laatua selvittivii havaintoja oli sitd vas-
toin useimpien lajikkeiden kohdalta niukasti.

Mittarilajiketta kisittivi aineisto oli luonnol-
lisesti laajin, yhteensd 329 koetta. Sitd on kisi-
telty, lukuun ottamatta vuoden 1963 osaa, yksi-
tyiskohtaisemmin jo aikaisemmin (Yrrd 1964
b, c). Siini yhteydessi osoitettiin, etti Ruusu-
lehden satotaso pysyi mainittuina vuosina mel-
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kasvuoloilla on suuri vaikutus perunan makuun.
Edelli mainituista koepaikoista sai Ruusulehti
huoncimman atvostelun Maaningalla (keskim.
5.8) ja parhaan Jokioisissa (7.7). Luvut eivit ole
tiysin vertailukelpoisia, silld ne kisittivit osit-
tain eri vuosia ja arvostelijatkin olivat eri henki-
loita.

Lajikkeiden keskimairiiset poikkeamat olivat
useimmissa tapauksissa plusmerkkisid, mutta
yleensi pienid (taul. 5). Tdmi johtuu lihidnd
siitd, etti taulukkoon on koottu lihinni vain
hyvid tai kohtalaisen hyvid ruokaperunalajik-
keita. Selvimmin poikkesivat mittarista edukseefn
seuraavat lajikkeet: Tammiston aikainen, Siikli,
Eigenheimer, Nuutti, Record, Olympia, Amyla,
Pito, Alpha, Ostbote ja Aquila.

TARKASTELUA

kein muuttumattomana. Témi helpottaa luotet-
tavan kuvan saamista eti lajikkeiden keskindisistd
satoisuussuhteista. Ruusulehden lisiksi kertyi
seuraavista lajikkeista yli sata koetulosta: Vesi-
jarvi, Siikli, Jaakko, Eigepheimer, K. Yrjd,
Nuutti, Olympia ja Ostbote. Karilassa ja Maa-
ningalla oli Upto mittarin ohella pisimmin ajan
kokeissa. Huomioon ottaen liitteissi 1—10 mai-
nitun aineiston (94 lajiketta, ei mittaria) oli keski-
miiriinen koevuosien lukumiiri lajiketta koh-
den 6.9 (eri koepaikoilla 5.8—9.9). Niin korkeat
luvut johtuvat mm. edelld mainituista lajikkeista,
joita pidettiin kokeissa kauan. Kun tarkasteltiin
koevuosien lukumiirin vaikutusta mukulasato-
jen poikkeamien (suhdelukujen) tilastolliseen
merkitykseen, havaittiin, ettd luotettavia ja ei-
luotettavia poikkeamia oli suunnilleen yhtid pal-
jon (14—15 %), jos lajikkeita pidettiin kokeessa
viisi vuotta. Mikili vuosien lukumiiri lisddntyi,
kasvoi luotettavien tulosten midri, ei kuiten-
kaan kovin paljon. Hiiritsevini tekijind oli mm.
poikkeamien suuruus. Mitd suurempi oli poik-
keama mittarista, siti lyhyemmilld ajalla padstiin
luotettaviin tuloksiin. Siind osassa aineistoa, jossa
poikkeamat olivat 4 10 9, tai pienemmit, oli
luotettavia eroja keskimddrin ainoastaan 8.7 %
poikkeamien kokonaismadristd. Tillaisten lajik-
keiden olisi siis pitinyt olla kokeissa kauemmin
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kuin ne yleensd olivat. Suurista poikkeamista
(420 9, tai enemmin) oli keskimiirin 74.2 %
tilastollisesti merkitsevid, joten koeaika oli ollut
useimmiten tdysin riittivd. Vieli selvipiirtei-
sempi oli mainittu seikka tirkkelyspitoisuudessa.
Koko aineiston puitteissa (liitteet 1—10, yht.
434 poikkeamaa), oli tirkkelysprosenttipoikkea-
mista 57.8 9, tilastollisesti merkitsevii, mukula-
satopoikkeamista siti vastoin vain 27.6 9.
Aineisto oli tiydellinen vain satotulosten
osalta. Niitd kertyikin runsaasti. Esimerkiksi oli
mukulasatoa koskevia tuloksia, mittarin sadot
mukaan luettuina, yhteensi 3 328. Tietoja lajik-
keiden muista ominaisuuksista oli huomattavasti
vihemmin ja ne jakaantuivat eri lajikkeiden
ja koepaikkojen kesken hyvin epitasaisesti.
Ruusulehden mukulasato oli keskimisrin
31.6 tnfha. Aikaisten lajikkeiden suhteel-
linen sato oli vastaavasti 97 (mittari — 100).
Puritaanin, Vesijirven, Tammiston aikaisen ja
Frithboten mukulasato oli selvisti (6—13 %)
pienempi kuin mittarin sato, Jaakon ja varsinkin
sen kloonin sato siti vastoin 8—12 9, suurempi.
Ruusun, Siiklin ja Bariman sato oli, huomioon
ottaen kaikki koepaikat, suunnilleen sama kuin
mittarin sato (taul. 2). Satotuloksia oli maini-
tussa ryhmissd yhteensi 709, niisti huomattava
osa pobhjoisilta koeasemilta. Satoisuussuhteet
vaihtelivat jonkin vetran eri koepaikoilla.
Ainoastaan Jaakon kloonin 0122 sato oli kaikilla
koepaikoilla parempi kuin mittarin sato. Suurin
osa poikkeamista oli tilastollisesti epivarmoja,
jos tuloksia tarkastellaan koeasemittain. Timi
johtuu lihinnd suuresta vuosivaihtelusta ja koe-
vuosien vihyydesti. Maisittakoon, etti yhdis-
telmitaulukkoihin otettiin my6s yksi- ja kaksi-
vuotiset tulokset. Aikaiset lajikkeet menestyivit
(mittariin  verrattuna) suhteellisesti parhaiten
Apukassa ja Ruukissa. Etelissi ne eivit yleensi
pystyneet kilpailemaan muiden lajikkeiden
kanssa. Niiden merkitys rajoittuikin etelassi péi-
asiallisesti varhaisperunaviljelyyn.
Keskiaikaisista lajikkeista on yhdis-
telmitaulukoissa satotuloksia yhteensi 566. Mu-
kulasadon suhdeluku oli ilman Ruusulehted kes-
kiméddrin 101. Ainoastaan Great Scotin sato oli
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selvisti (8 9) heikompi kuin mittarin sato. Erit-
tiin satoisia olivat Nuutti ja Koto ohittaen
Ruusulehden mukulasadon 10—13 9:lla. Eigen-
heimer, Laiva, K. Y1j6 ja Peippo olivat suunnil-
leen yhti satoisia kuin mittari. Satoisuussuhteet
vaihtelivat eri koepaikoilla huomattavasti, kuten
aikaisten lajikkeiden ryhmissi. Suurin osa poik-
keamista oli tilastollisesti epivarmoja. Ainoas-
taan Kodon mukulasato ylitti kaikilla koepai-
koilla Ruusulehden sadon (taul. 2).
Keskimyohidisisti lajikkeista kertyi
satotuloksia tirkeiden lajikkeiden osalta yhteensi
695 jakautuen hyvin epitasaisesti (38—113) eri
lajikkeiden kesken. Ryhmin suhteellinen muku-
lasato oli 98. Upton, Bintjen, Recordin ja Olym-

pian sadot olivat selvisti (4—11 9) heikompia

kuin Ruusulehden sato. Satoisampia kuin mit-
tari olivat vain Pauli ja Teho. Varsinkin viimeksi-
mainitun lajikkeen sato oli melkein kaikilla koe-
paikoilla érittiin hyvd. Muiden lajikkeiden sadot
vaihtelivat suuresti. Suhteellisesti parhaiten me-
nestyivit tihin ryhmidn kuuluvat lajikkeet
Ruukissa, miki johtuu todenniksisesti siitd, ettd
kasvuolot olivat sielld mittarilajikkeelle epiedul-
liset. Tulos voi johtua myds satunnaisista teki-
joistd, silld koetuloksia oli tihin ryhmiin kuulu-
vista lajikkeista mainitulla koeasemalla verraten
vihin. Eldorado, Ben Lomond, Lori, Amyla ja
Pito olivat, huomioon ottaen kaikki koepaikat,
keskimiirin lihes yhtd satoisia kuin Ruusulehti.
Pito menestyi parhaiten Pilkineelli ja Ruukissa,
mutta jii muilla koepaikoilla suhteellisen heikko-
satoiseksi.

Myohiisistd lajikkeista otettiin yhdis-
telmitaulukkoihin ainoastaan kolme lajiketta,
joista kertyi satotuloksia yhteensi 267. Ruukista
ja Apukasta ei ollut tuloksia lainkaan, miki on
varsin luonnollista. Lajikkeiden keskimidriinen
suhdeluku oli 98 ja tulokset eti lajikkeiden osalta
melkein samat. Ostboten mukulasato oli kuiten-
kin merkitsevisti (3 %) pienempi kuin mittarin
sato. Aquila menestyi parhaiten Tikkurilassa.

Ruusulehden mukulasato oli siis erit-
tiin hyvi, lukuun ottamatta vihiisii poikkeuk-
sia. Vain Jaakko, Nuutti, Koto ja Teho voittivat
sen selvisti. Paikallisilla kasvuoloilla oli erittdin
suuri vaikutus satoisuussuhteisiia.



Mittarilajikkeen tirkkelyspitoisuus
oli, huomioon ottaen koko aineiston, keskimdi-
tin 16.0 % (taul. 3). Aikaisten lajikkeiden
ryhmissi oli kaikkien muiden lajikkeiden tirk-
kelysprosentti alhaisempi kuin Ruusulehden
prosentti. Varsinkin Tammiston aikaisen ja
Frithboten mukuloissa oli tirkkelystd vihin.
Jaakon kloonin tirkkelyspitoisuus oli kuitenkin
lihes yhti hyvi kuin mittarin. Ryhmin keski-
mairdinen poikkeama Ruusulehdesti oli —1.8
9/ -yksikkdd. Useimmat poikkeamat olivat eri
koeasemilla negatiivisia ja monessa tapauksessa
tilastollisesti merkitsevid. Aikaisten lajikkeiden
tirkkelyspitoisuuden alhaisuus johtuu lihinnd
perinnollisistd tekijoistd. Tamin lisiksi ovat
suhteellisen suuret ruttovahingot ja Iyhyt kasvu-
kausi osasyini tirkkelyspitoisuuden alhaisuuteen.
" Keskiaikaisten jalosteiden joukossa
havaitaan Eigenheimerin erinomaisen hyvé tirk-
kelyspitoisuus melkein - kaikilla * koepaikoilla.
Muut tihin ryhméin kuuluvat lajikkeet sisdlsi-
vit tirkkelystd selvisti vihemmin kuin Ruusu-
lehti. Varsinkin Peippo oli siind suhteessa huono.
Ryhmin keskimidriinen poikkeama oli ldhinnid
Eigenheimerin ansiosta vain hieman pienempi
(—1.1%-yksikkod) kuin aikaisten lajikkeiden
kohdalla.

; Kesk1myoha1sten lajikkeiden ,ryh-
missi oli useita hyvin tirkkelyspitoisia jalosteita,
kuten Record, Amyla, Teho ja erityisesti Pito.
Muiden, lihinni hyvini ruokaperunoina tun-
nettujen lajikkeiden tirkkelyspitoisuus oli sel-
visti huonompi kuin mittarin. Ryhmin keski-
méjriinen poikkeama Ruusulehdesti oli —0.4
9% -yksikkoa. - :

Myohdisistd 1a;1kke1sta ansaitsee mai-
ninnan Ostbote, jonka tirkkelyspitoisuus oli erit-
tiin hyvi. Alphan ja Aquilan mukuloissa oli
tirkkelystd suunnilleen saman verran kuin Ruu-
sulehden mukuloissa. Ryhmin keskimidiriinen
poikkeama oli 0.4 %-yksikkod. Luku ei ole tiy-
sin vertailukelpoinen, silli Apukasta ja Ruukista
ei ole tuloksia tdstd aikaisuusryhmasti. Myohiis-
ten lajikkeiden hyvd tirkkelyspitoisuus johtuu
lahinni niiden pitkastd kasvuajasta ja suhteellisen
hyvisti rutonkestivyydesti. Pitki kasvuaika
edellyttd kuitenkin edullisia sidoloja, erityisesti

syksylld, joten lajikkeiden hyvi satoisuus pddsee
oikeuksiinsa vain maan eteliosissa ja niissikin
vain normaali- tai siti suotuisampina kasvu-
Ylistaron ja Maaningan tulokset
viittaavat siithen, etti kasvukausi on jo nailld

kausina.

leveysasteilla myohiisille lajikkeille liian pitki.

Kuten jo aikaisemmin mainittiin on tirkkelys-
prosentit laskettu Hals & Buchholzin
taulukoista. Timi on otettava huomioon, jos
tuloksia verrataan muihin, aikaisemmin julkais-
tuihin tuloksiin, joiden laskussa on yleensd kiy-
tetty Maercker & F othin taulukoita. Ero
oli noin 1.2 9%-yksikkéi Hals & Buch-

holzin lukujen eduksi. -

Tirkeimpien lajikkeiden suhteelhset tdrk-
kelyssadot selvidvit taulukosta 4. Ruusu-
lehti oli siini suhteessa parhaita lajikkeita.
Ainoastaan Jaakon ja sen kloonin, Eigenheimer-
in, Amylan, Tehon, Pidon ja Ostboten tirkke-
lyssato oli selvisti parempi (suhdeluvut 104—
119) kuin mittarin sato. Myés Kodon, Nuutin,
Recordin ja Aquilan sadot olivat verraten hyvit.
Tirkkelyssatojen poikkeamille ei laskettu tilas-
tollista merkitsevyytti. Kokeiden lukuméiri on
kuitenkin niin suuti, etti keskimiiriisid suhde-
lukuja voidaan pitdd sangen luotettavina. Hyvid
tirkkelyssatoja saatiin siis kaikissa aikaisuus-
ryhmissi, joskin ‘vain muutamista lajikkeista.
Paikkavaihtelu oli huomattavan suuri. Ainoas-
taan Tehon tirkkelyssadot olivat kaikilla koe-
paikoilla paremmat kuin mittarin sadot.

Useimmista tissi tySssd mainituista vanhem-
mista lajikkeista on julkaistu runsaasti tuloksia.
Niistd mainittakoon Koskisen (1931) ja SAuLIN
(1941, 1942) suomalaisiin koetuloksiin perustu-
vat tybt. Ruotsalaisista julkaisuista mainittakoon
EriassoNin (1944) ja AGErBERGin (1948) laajat
koeselostukset sekd virolaisista ~AAMISEPPIn
(1939) perusteellinen tutkielma. Uusista lajik-
keista on koetuloksia verraten vihin.

Kisitykset eri perunalajikkeiden hyvistd ja
huonoista puolista kiyvit edelld mainituissa tut-
kimuksissa sangen hyvin yhteen, vaikka varsi-
naiset koetulokset poikkeavatkin toisistaan.
Tissd tyossd selostetut tulokset eivit muuta
aikaisemmin vakiintuneita kisityksid vanhojen
lajikkeiden viljely- ja kiyttarvosta. Runsas ja

75



samojen perusteiden mukaan koottu aineisto
antaa hyvin lihtékohdan vanhojen ja uusien
lajikkeiden keskiniiseen vertailuun. Tillainen
vertailu on tarpeellinen mm. lajikkeiden luku-
midrin rajoittamiseksi. Vuonna 1960 suoritetun
selvityksen mukaan viljeltiin meilli liian monia
perunalajikkeita, joista osa oli alkuperiltiin tun-
temattomia (vrt. Maataloustilast. kuukausikats.
1961). Kun uusia lajikkeita tulee jatkuvasti kaup-
kaan, pitiisi vanhoja jalosteita vastaavasti pois-
taa viljelystdi mm. sen vuoksi, etti huomattava
osa niistd on virus- ym. tautien saastuttamia.
‘Tehtivi ei ole helppo, silld kasvuolot vaihtelevat
eri paikkakunnilla suuresti ja eri lajikkeiden ryh-
mittely paremmuusjirjestykseen on jokseenkin
ylivoimainen tehtivi. Lajikkeen iki ei sellaise-
naan ole riittdvi peruste karsinnan suorittami-
selle. Seuraamalla lajikemuutoksia eri maissa
havaitaan, etti monet vanhat, jolviime vuosi-
sadan puolella kauppaan tulleet jalosteet pysyvit
edelleenkin suositeltavien lajikkeiden luette-
loissa. Esimerkkini mainittakoon Ruotsi, jossa
vuoden 1964 luettelossa (lajikkeita yht. 24) oli
mm. seuraavia lajikkeita: Puritaani (kauppaan
1888), Ruusu (1867), Bintje (1910), Eigenheimer
(1893), Eldorado (1900), Magnum Bonum
(1894), King Edvard (1902), Majestic (1911),
Upto (1894) ja Parnassia (1913) (vrt. Potatis
1964). Erityisen suosittuja ruokaperunalajikkeita
ovat, pidinvastoin kuin Suomessa, Bintje, King
Edward, Eldorado (Vit Drottning) ja Magnum
Bonum.

Edelld mainitut lajikkeet olivat my&s suoma-
laisissa kokeissa. Niisti vain Rigenheimer pystyi
menestyksellisesti kilpailemaan uusien jalostei-
den kanssa. Se onkin maassamme yleisin lajike,
erityisesti Pohjanmaalla ja Keski-Suomessa. Sen,
kuten jollakin paikkakunnalla hyviksi todetun
muunkaan lajikkeen, vaihtamista ei ole syyti kii-
rehtid niin kauan, kuin kannan terveys on hyvi.
Kaupalliset -nikékohdat on otettava luonnolli-
sesti my6s huomioon.

Eri lajikkeiden viljelylaajuudessa tapahtuu jat-
kuvasti muutoksia. Esimerkkini mainittakoon
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Ruusulehti, joka oli 1950-luvun alussa hyvin
suosittu lajike Eteli-Suomessa. Nykyiin siti vil-
jellidn vihin. Uusista lajikkeista on erityisesti
Jaakko voittanut viime vuosien aikana alaa
samoin kuin erdiit muutkin uudet jalosteet.

Perunalajikkeet jaetaan tavallisesti pédasialli-
sen kiyttotarkoituksen mukaan seuraaviin ryh-
miin: 1) ruoka- eli talousperunat, 2) rehuperunat
ja 3) teollisuus- eli tirkkelysperunat. Tillaisen
jaon merkitys niyttii kasvavan sitdi mukaa kuin
perunanviljelyssi erikoistutaan. Tarkan rajan
vetiminen eri ryhmien kesken on vaikeata, silli
suurin osa lajikkeista soveltuu moneen eri tar-
koitukseen. Niin varsinkin Suomessa, jossa
samaa lajiketta viljelliin yleisesti sekd ruoka- etti
rehuperunana. Sitd myydiin usein myés teolli-
suustarkoituksiin, lihinni tirkkelystehtaisiin.
Sellaisia yleislajikkeita ovat esimerkiksi Eigen-
heimer ja Jaakko.

Lajikekokeiden piiasiallisena tarkoituksena
oli hyvien ruokaperunajalosteiden
16ytiminen Suomen oloihin. Suurin osa kokeissa
olleista jalosteista olikin ruokaperunoiksi tarkoi-
tettuja lajikkeita. Koetulosten perusteella on nii-
den joukosta vuosien kuluessa 16ydetty useita
arvokkaita jalosteita,

Teollisuus-jarehuperunalajik-
keet kisitelliin usein yhteni ryhmini. Niille
on yhteistd mahdollisimman suuri tirkkelyssato,
teollisuusperunoille lisiksi myés hyvi tirkkelys-
pitoisuus. Perunan ulkonislli ja muilla laatu-
ominaisuuksilla ei ole siti merkitysti kuin ruoka-
perunassa. Kokeissa olleista lajikkeista olivat
Ruusulehti ja Teho parhaita rehu- ja teollisuus-
perunoita. Eigenheimer, Amyla, Pito ja Ostbote
olivat sangen hyvii ruokaperunoita ja samalla
tyypillisid tirkkelysperunoita Suomen oloissa;
niiden tirkkelysprosentti oli parempi kuin Ruu-
sulehden. Tihin ryhmiin on luettava myds
Record, Johanna, Alpha, Aquila ja erdit vanhat
lajikkeet kuten Parnassia, Deodara, Voran ym.,
joiden tirkkelysprosentti oli suunnilleen sama
tai vihdn parempi kuin mittarin. Nuutti ja
Kungla olivat lihinnd hyvii rehuperunoita.



IV. TIVISTELMA

Tutkimuksessa kisiteltiin Maatalouden tutki-
muskeskuksen laitosten ja koeasemien perunan
lajikekokeiden 1931—63.
Vihintiin kolme vuotta kokeissa olleita lajik-
keita " oli yhteensi 95. Mittarina oli Ruusu-
lehti.

Parhaita mukulasatoja saatiin Ruusu-
lehden (= 100) lisiksi seuraavista lajikkeista:
Jaakko (108), Jaakon klooni 0122 (112), Eigen-
heimer (101), Nuutti (111), Peippo (100), Koto
(110), Eldorado (102), Pauli (103), Amyla (100)
ja Teho (106).

Seuraavat lajikkeet sisilsivit tirkkelystd
selviisti enemmin kuin Ruusulehti: Eigenheimer,
Record, Amyla, Teho, Ostbote ja erityisesti
Pito.

Tirkkelyssadon midrdssd kilpailivat Ruusu-
lehden (= 100) kanssa menestyksellisesti seu-
raavat lajikkeet: Jaakko (104), Jaakon klooni
0122 (111), Eigenheimer (108), Nuutti (101),
Koto (103), Amyla (111), Teho (110), Pito (119)
ja Ostbote (104). Satoisten lajikkeiden joukossa
oli siis useita kotimaisia Jokioisten Kasvin-

tuloksia  vuosilta

jalostuslaitoksen jalosteita.

Pienikokoisia mukuloita oli vi-
hiten Great Scotin, Nuutin, Peipon, Rccordih,
Olympian ja Alphan sadossa.

Lehtiruttoa
lajikkeissa. Parhaiten kestivit ruttoa Nuutti,
Teho, Lori, Amyla, Pito, Alpha ja Aquila.

Sairaita mukuloita oli vihiten Ruu-

esiintyi eniten aikaisissa

sulehden sadossa. Suhteellisen terveiti olivat
my6s Frithbote, Laiva, Eldorado, Record, Olym-
pia, Teho ja Aquila.

Makuarvostelussa jiivit keskimii-
riiset lajike-erot pieniksi. Eigenheimerin, Recor-
din, Pidon, Alphan ja Ostboten maku arvosteltiin
hieman patemmaksi kuin muiden lajikkeiden
maku. 4

Lajikkeiden satoisuus- ja laatuvaih-
telut olivat eri koepaikoilla huomattavan
suuret. Koetuloksista saadaan kuitenkin hyvi
kisitys eri lajikkeiden ominaisuuksista ja niiden
viljelyarvosta. Tulosten perusteella olisi syytd
entistd enemmin siirtyd viljelemdin uusia lajik-
keita, jotka ovat selvisti satoisampia, terveem-
pid ja laadultaan parempia kuin useimmat van-
hoista lajikkeista.
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SUMMARY

Results of potato variety trials at the departments and experiment stations of the Agricultural
Research Centre in Finland in 1931—63

Leo Yird

Agricultural Research Centre, Department of Plant Husbandry, Tikkurila, Finland

This study comptised the most important results of
potato trials carried out at 14 localities throughout Fin-
land. Attention was given to the 95 varieties in the main
trials which had been tested for at least 3 years at the
same locality. Rosafolia was the standard variety used.
Table 1 shows certain data on the trial conditions; a more
complete description of the experimental arrangement,
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fertilization, weather conditions and yields of the stan-
dard is given in a separate publication (YL 1964 b).
The results from the different trial localities are pre-
sented in Appendices 1—10. The summarized tables 2—5
include only the important varieties, of which there were
30. These comprised all the commercial Finnish potato
varieties as well as cettain foreign varieties which are



cultivated to an appreciable extent in this country. The
commonest varieties in Finland at the present time are
Eigenheimer and Jaakko. Table 5 shows the origin and
year of introduction of the varieties,

The best tuber yields (Table 2) were given by
the following varieties: Rosafolia (= 100), Jaakko (108),
Jaakko Clone 0122 (112), Eigenheimer (101), Frithnudel
(111), Peippo (100), Koto (110), Eldorado (102), Paul
Wagner (103), Amyla (100) and Teho (106).

The starch content (Table 3) of the following
varieties was considerably higher than that of Rosafolia:
Eigenheimer, Record, Amyla, Teho, Ostbote and
especially Pito. Rosafolia also had a good starch
content.

The starch yield (Table 4) of the following
varieties was particularly high as compared with that of
Rosafolia (= 100): Jaakko (104), Jaakko Clone 0122
(111), Eigenheimer (108), Frithnudel (101), Koto (103),
Amyla (111), Teho (110), Pito (119) and Ostbote
(104). Among these high yielders were several new
Finnish varieties developed at Jokioinen Plant Breeding
Station. :

Undersized tubers (Table 5) were least com-
mon in the yields of Great Scot, Frithnudel, Peippo,
Record, Olympia and Alpha.

Leaf blight appeared most abundantly in the
early varieties. The most resistant varieties were Frith-
nudel, Teho, Lori, Amyla, Pito, Alpha and Aquila.

Tuber blight was least damaging to Rosafolia.
Other relatively healthy varieties were Friihbote, Odenw.
Blaue, Eldorado, Record, Olympia, Teho and Aquila.

Flavour tests revealed only small average differ-
ences between the varieties. The flavour of Eigenheimer,
Record, Pito, Alpha and Ostbote was judged to be
somewhat better than that of the other varieties. It can
be mentioned that the list of so-called choice potatoes in
1964 included Alpha, Amyla, Eigenheimer, Jaakko,
Olympia and Record.

There were considerable variations in the yield
and quality of the varieties at the different localities;
these were mainly due to differences in local conditions.
The average results, however, give a reliable picture of
the characteristics and advantages of the different varie-
ties. The results indicate that attempts should be made
to cultivate new varieties, which ate generally higher
yielding, healthier and of better quality than most of the
older varieties hitherto under cultivation. The striking
difference between Jaakko and its clone clearly demon-
strates the importance of healthy stock for ensuring high
yields.
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Liite 1. Perunalajikkeiden sadot Kasvinviljelylaitoksen pidkokeessa Tikkucrilassa v. 1931—63
(Lajikkeita verrattu mittariin, Ruusulehteen)
Appendix 1. Yields of Dbotato in the main variety trial at the Department of Plant Husbandry, Tikknrila, 1931—63
( Comparisons made with the Standard, Rosafolia)

g Mukulasato — Tuber yield Tarkkelys-% ~— Starch % | Tarkkelyssato — Starch yield
g X
Lajike Vuodet g3 'i ~ Lajike, sl.? - S T é ji 2
Variety Years g ; ‘g g% (Mi’tt. - 10())) .5 ;E pI;?llcdl::;m)a %ﬂ :E% (chdailtxtlfisio()))
g 383 ariety, rel. S § ; £ I fety, rel.
* $ 1§57 (.SE;M’.IJ.,—: 100) =3 Difference & g% (mfi rnﬁa)

Immergut ............... 1931—33 3 31.4 80%* 15.9 —2,1% 4990 69
Royal Kidney ............ » » » 77° » —2. 4% » . 65
Hindenburg ............. » » » 77% » —1.6* » 69
Great Scot .............. » » » 75° » | —1.6% » 67
Majestic . ... ..L. » » » 81° » —3.2% » 65
Kerr’s Pink ............. » » » 69* » —1.¢° » 61
Kamekan Arnica ......... » » » 97* » —2, %% » 84
Tris oooveiiiin i, 1931—35 5 32.7 84* 15.7 —2.5% 5130 71
Pepo .....oiiiiiiilll, » » » 87** » —2.3° » 74
Uptodate .............. » » » 68% » —2, 5% » 57
Arran Comrade .......... 1931—35 5 32.7 69%* 15.7 —1, 7% 5130 62
Parnassia ................ » » » | 62%% » 0.1 » 62
Deodara ................ 1931—36 6 33.3 (Vo 15.9 —1.4 5290 57
Vesijirvi ( Harbinger) .. ... » » » 62%* » —2.0%* » 54
Sharpe’s Express ......... » » » T2x% » 0.2 » - 73
Findl, Eldorado .......... 1931—40 6 30.6 99 17.6 —2.0% 5390 88
K. Y1jo (K. George V') .... | 1931—46 16 29.9 92° 16.0 —1.2 4780 85
Helmi (Up to date) ....... 1932—34 3 33.9 60° 16.3 —2.9% 5530 49
Pauli (Paul Wagner) ...... 1932—48 9 34.0 91 15.9 — 1. gk**k 5400 81
Magnum Bonum . ........ 1933—35 3 33.9 67** 15.8 —2,0% 5360 58
Bishop ...l 1933—35 3 33.9 53% 15.8 —0.6 5360 51
Eigenheimer ............. 1935—38 4 25.7 109° 17.6 —0.3 4520 107
London Delikatess ....... » » » 81° » —2.0 » 72
Ben Lomond ............ 1935—39 5 28.0 87° » —2. 8% 4930 73
Aberdeen Favourite . ...... 1936—38 3 24.5 104 18.7 —3. 4% 4580 85
Kungla ................. 1936—41 6 29.8 108° 17.3 —2, 7HF* 5160 85
Kalev ................... 1936—42 7 29.3 109 16.9 —2, TR*k 4950 92
Erdgold ................. » » » 92 » —2, 4¥xk » 79
Voran .................. 1937—39 3 24.7 98 19.0 —2.2° 4690 87
Goldwihrung ............ 1937—52 8 32.1 107 16.9 —3. 2%%% 5420 87
Ostbote ................. 1937—56 20 31.s 97 17.¢ 1.5% 5540 105
Edda ................... 1939—41 3 35.0 75% 15.9 | = —1.3 5570 69
Alpha ...... e 1943—56 14 32.9 101 15.6 —0.1 5130 100
Laiva (Odenw. Blane) . .... 1947—50 4 43.1 93° 16.2 —0.3 6980 91
Johanna ... .. ... ... ... 1947—52 6 38.5 102 16.4 —0.5 6310 99
Aquila .............. ..., 1947—63 13 34.6 109* 15.9 0.9 5500 115
Nuutti (Fribnudel) ....... 1948—56 9 34.4 126%* - 15.6 —1, k= 5370 117
Olympia ................ » 7 317 | 96 » —1, gHkk 4950 85
Peippo (Jo 059) .......... 1950—56 » 32.6 114° » —1, g%k 5090 100
Jaakko (Jo 058) .......... 1950—58 9 33.2 108** 15.7 —0.4* 5210 105
Koto (Jo 095) ........... 1954—63 4 29.9 112° 15.5 —1.1% 4635 104
Record .................. 1956—63 » 35.5 102 15.8 0.6 5610 106
Teho (Jo 265/53) ......... 1957—63 3 33.0 112% 16.0 1.3 5280 121
Sientje .................. » » » 113° » —1, 4k* » 103
Ruusulehti (mittari) — Rosa-

Sfolia. (Standard) .. ...... 1931—63 29 32.0 100 16.0 — 5120 100

1) Erojen tilastollinen luotettavuus — Significance of the differences: ***P < 0,1 Y% **01% <P K1%, ¥19% <
P 5%, °5% <P < 20%, ilman merkkii — without asterisk P > 20 %- .

#) Tirkkelyssato on laskettu keskimiiriisen mukulasadon ja tirkkelysprosentin mukaan. Tilastollista tarkastelua ei
ole suoritettu — Starch yield caleulated from average tuber yield and siarch Dpercentage; statistical analysis not made.
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Liite 2. Perunalajikkeiden sadot Kasvinjalostuslaitoksen paikokeessa Jokioisissa v. 1931—631)
Appendix 2. Yields of potato in the main variety trial at the Department of Plant Breeding, Jokioinen, 1931—63 1)

Mukulasato — Tuber yield

Tirkkelys-% — Siarch %,

Tirkkelyssato — Starch yield

1) Sadot laskettu kuten liitteessd 1 — Yields calcnlated as in Appendix 1.

11 1611—65

s X
Lajike Vuodet 83 e s K - .. & Laiike, sl
Variety Years % i g :E*z; (11\‘/13}1;1?15%0())) g :§ pLo?Ell:tla:;)a %n :§% (Mit]tl.k—_—’ :}10)
S1s3§ il A S 3 ; g 3 ariety, rel.
% L A (xrf/:m;ei %o) =G| Difrense g (};/an;’i 00)
" Immergut ... 1931—33 3 23.3 95 16.9 —1.2 3940 88
Hindenburg ............. » » » 82x¥ » —1.5° » 75
J 0 1 » » » 106 » —1.8° » 95
British Queent ............ 1931—34 4 25.3 98 17.0 —0.8 4300 © .93
Grean Scot .............. » » » 97 » —0.9 » 92
PEpo c.vvvviiiiniiies 1931—35 5 24,9 108° 16.8 —1.1° 4180 101
Royal Kidney ............ » » » 96° » —1.8% » 86
The Factor .......couevvenn » » » 96 » —1,5% » 87
Kuvernééri (Up to date) .. » » » 92 » —1.2% » 85
Parnassia .....oveeveennn- » » » Tk 16.4 1, 2%* 4080 84
Vesijarvi (Harbinger) ..... 1931—37 7 25.7 96 16.9 —1.0% 4940 90
Deodata ...........c.... 1931—38 8 26:6 91° » 0.6 4500 94
Eigenheimer ............. 1931—63 | 20 28.6 102 16.8 0. 9kk* 4800 107
Findl. Eldotado .......... 1931—45 15 27.3 106° 16.9 —1, g¥k* 4610 96
Arran Comrade ..... e 1932—34 3 25.4 91 17.6 —1.5 4 470 83
Erstling .o.cvvevenninnnn, 1932—35 4 24.9 94 17.0 —1.4 4230 86
Albabona ................ 1932—37 6 25.8 100 17.3 —2,2%% 4 460 87
Guardian ......ooviiennn » » » 98 » — 2, Th*¥ » 83
Majestic . .ooivunnn. e 1 1933—37 5 26.9 114%* 17.2 —2,3%x 4630 99
Aberd. Favourite ......... 1933—40 8 27.9 115%%* 16.9 —2, 5¥%k 4720 98
Pauli (Paul Wagner) ...... 1933—52 12 27.5 104* 17.0 —1.0%% 4680 98
Tammiston aik. .......... » 13 .| 27.7 108° 17.2 —3, 0%k* 4760 89
Kungla ................. 1934—41 8 27.6 109° 16.8 — 2. 6FK¥% 4640 92
Kalev ..vvvvenninnnnnne, 1934—43 10 28.3 120%* 17.0 —1.9%%* | 4810 107
BenLomond ............ .| 1934—51 11 27.1 111* 17.4 —, ghr* 4720 929
K. Ytjo (K. George V') .... | 1934—63 18 28.5 108** 16.7 — 1. 5%kx 4760 98
London Delicatess ........ 11935—38 4 27.9 109 16.8 —0.5 4690 106 .
Goldwihrung ............ -1936—43 8 |- 28.5 103 17.3 —2,5k* 4930 88
Frithgold ................ » » » 110% » - —3, ok » 91 -
Ostbote ......oviveeennn. 1936—63 { 21 28.9° 96° 16.8 1. 1%% 4860 102, .
Rheingold ............... 1938—40 3 29.6 98 16.7 —1,0% 4940 92 .-
Wekaragis ......ocovnnnnn 1943—49 7 25.4 113° 18.0. —1.3° 4570 105 ..
Dir. Johanssen ...:....... 1944—46 3 26.3 97 16.3§ —0.4 4290 95 i
Mowe. ......... [P » » » 84% » —1.4° » 77
Merkur .........coin... 1944—49 6 24.7 105 » —1.8° 4 450 94
Agnes’....... ... ... o ©1944—52 9 23.7 101 17.6 —4,0%xx | 4170 78
Johanna ................ 1194456 10 23.5 102 17.0. 0.0 4000 102
Aquila ........ . o 1944—62 13 26.8 1% 16.8 | - —0.1 4500 90 .
Olympia ....! e 1944—63 | 16 26.5 100 17.3 —1, %% | 4590 91
Siikli (‘Sieglinde) .......... . » | 13 25.8 102 16.9 —2.1%%k | 4360 89
Nuutti (Fribnudel) -. .. .. .. 1944—63 12 27.4 107° 17.6 — 1. 4% 4820 98
Peippo ........ e - 1945—62 13 26.9 105 16.8 2, TR** 4520 88 -
Jaakko ................. 1946—63 15 | 24.4 11 4pkkok 17.0 | —0,9%% 4150 108
Alpha .........coviiina - 1946—624 9 | 26.9 93° 18.1- —1.4% 4870 - 86
KOoto ....vivuennninnnnn. 1950—63 12 27.0 110* 16.5 —0.8%* - | 4460 - 105 ;
Ultimus: ........ e 1952—62 9 29.0 107° 16.1 0.6 4670 111,
Record ...........counnn. 1952—63 12 28.4 98 16.3 0.1 4630 929
Ella ........cooint. 1953—56 4 21.8 96 15.6 0.6 3400 - . 100
Jaakon klooni 0122 ...... 1954—63 8 32.4 101 16.4 —0. 4% 5310 99
Teho ....covvveviiiiennn. 1955—63 9 27.8 108 16.9 0.3 4700 110
Glenesk ................. 1957—63 7 30.9 98 16.9 0.4 5220 100
Pito ....c.cvviiiiininnn. 1958—63 6 31.1 93 17.4 2.3%%* 5410 105
Irene ........covvviiiinn, » 5 29.9 94 17.8 1,0% 5320 99
Loti coviviviininenians 1959—62 4 34.0 90%* 17.0 —0.8° 5780 86
Kameras .........o...... 1959—63 5 32.6 109° 16.8 —1.0%* 5480 102
Amyla ..ol » » » 85° » 2. 0%% » 95
Kerr’s Pink ........ P 1960—63 4 35.2 103 16.0 —1, 4% 5630 94
Bintje ........ 00 00iil « » » 79° » —1,9%* » 70
Fina ..........cvvvinnnnn 1961—63 3 32.9 112° 15.7 —4, 3k 5160 81
Ruusulehti (mittari) — Rosa-
folia (Standard) ........ 1931—63 | 33 26.5 100 17.0 —_ 4510 100

81



Liite 3 Perunalajikkeiden- sadot Satakunnan koeasemalla P e i po h ] assa v. 1931—63 1)

a

—Appendxx 3. Yields of potato varicties at the Satakunta Agr. Exp. S tatmn Peipobfa, 1931—631)

Mukulasato — Taber yield -

Tarkkelys-9%, — Starch %,

Tiarkkelyssato — Starch yield

E .- . s X
.- Lajike Vuodet X |48 Lajike, sl. . " é 5 .
Variety Years S EEE (fict. < 100) | 5 3 poites |2 :E% e 360
S|E 5§ Variety, rel. g § : s 8 riety, rel,
s S 1§57 (Staud.';%o) =3 Difference g 3 (srx/:m;”]: %o)
Vesijarvi (Harbinger) . .... -1931—33 3 40.8 - 81% 17.4 | - - —2.0% 7 100 72
Ieis seenn i, » . » » 87° » o —1.4° » 80
Arran' Comrade .......... i » » 86k » - —0.6 » 83
Kuvernoori (Up 2o date) .. | - . » » » 85° » —0.8° » 81
Ruusu (Early Rose) ......- » » » - 93 » —2.4% » 80
Th. Fritheste ............ » » “» 90° » —1.3% » 83
Viktor .........0 0.l ) » | » % 74% » —2.4% » 64
Helmi (Up #o date) ........ 1931—34 4 38.6 .. 88* 17,5 | .. —0.8° 6760 84
Eldorado ..... i » » » 91 . » . —1.4 » ‘84,
Magnum Bonum\ ......... » » » , 88% » 206 » 85
Great-Scot . ... » » » . 86* » —0.5 » 83
Up to date ... » » » .91 » - —1.7% » 82
Deodara ... .. e P ©1931—38 7 38.2 92% 17.9 0.5 6 840 95
K. Yr]o (K. George V) .o | 193139 9 386 101 18.2 —1. 1% 7030 95°
Pepo ...t oy T o» . 108* . ». —0.1 » 107 .,
Pauli (Pan/ Wagner) ...... 1 193337 5 40.0 101 18.6 | —0.4 7 440 99
Tammiston alk ...... 1933—48 3 40.8 95° 17.2 —3.2% 7020 77 ..
Kalev:...... 1936—38 » '36.5 ©-102 18,9 | - —2.6% 6900 88
Kungla ..... .1936—39 4 37.4 116* Ty | —2.2%% 7 070 103
Ostbote ... .. B T 1939—47_ « 311 : 88" 18.7 2,5% 5820 ‘100-' ;
Merkur .....00. .0, - 194547 ° 3 |"281 | - 107 18.6°| = —0. 4xk* 5230 .105°;
Agnes ........ 0., » » |y < 106° » —2.8° B - 84
Aquila-<. ... ..., 0. » » oy - 98 » 0.4 » 100
Moéwe ...... R » - » S 97 » 0.1 » 96
Frithbote .... coees| 1945—48 » 331 97 16.9 —2.9° 5590 80 .
Nuutti (Fritbnudel .o..V] 1945—51 7 32.0 96° 18.2 —1, 5¥k* 5820 ‘88
Siikli’ (Stegllnde} L '1945—56 12 33.7 ».104° 17.6 | - —1,6%¥% 5930 C.95°
Johanna ..... 0wl L. .1945—58 14 "32.0 | .7103° » 1.1%* 5630 297
Olympia ................-| “1945—63 | 19 » T 95%% - »: n—1, akx » 88 .-
Peippo ...... . v iuan, 1951—54 4 "37 3 94. 16.4 —3.0%** 6120 <77 -
Jaakko 1951—56 6 37 1 103 6 310 98 -
Koto’ 1953—62 10 31.6 | - 2. 108%* 5440 100 -
Sientje" 1. 1957—61 5 27.5 -.+111° 4870 100 ..
Teho . 1957—63 7 2941 "102 5120 - 107w -
: 1959—61 3 31.3 <7784 v 93
0 1959—62 | 4 | .33.2 91 w87 .
» = | o» o»- - 92 » 105 -
» » M, 94 » 114° .
X 1961—63 3 | -34.0 .91 5750 70
Ruusulehti (mittari) — (Ro- |- ' ’ . ;
safolia ( .S'tandara’) ........ 1931—63 28 3411 — | 179 — 6100 10077
1) Sadot laskettu kuten lutteessa 1— Yteld.r calm[ated as in Appendzx 1. . 4
&° ok
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Liite 4. Perunalajikkeiden sadot Himeen koeasemalla Pilkineellsd v. 1931-—6317)
Appendisc 4. Yields of potato varieties at the Hime Agr. Exp. Station, Pilkdne, 1931—63 1)

Mukuldsato — Tuber yield

Tirkkelys-% — Starch %

Tirkkelyssato — Starch yield

1y Sadot laskettu kuten liitteessi 1 — Yields calculated as in Appendix 1.

12 1611—65

. o & <
Lajike Vuodet $ 3 é Lajike, sl. = Latikk, = ke, sl.
. Variety ' Years 5 ::; _g':éé (I\Iflt’t=, ;0[0) g 'g bﬁ?{:ll:tl;m)a :%_::E% (N%:]t = ;00)
R S 83 ariety, rel.” 3 : s 3w 74
* g 1§°° (mndfti 700) A3 D ’/‘ff””" g (stflfmllﬂi %o)
Pepo ..ot 1931—35 5 30.0 105 15.9 —0.6° 4770 101
Great Scot . ...oiuuevanins : » » » - 97 » —0.6 » 93 '’
Helmi (Up to date) ...... » » » 103 » —0.6 » 99
Tammiston Upto“......... » » » - 98 » —0.2 » P 9T
Vesijarvi (Harbinger) ... .. - 1931—39 9 31.8 8grkok 16.7 —1.4% 5310 81
Parnassia ....i.ccoevieeene » » » 92° « 2. %% » 105
Deodara ....coivevnnnnnn » » » 93.° » 1, 3%% » - 100 1
Bishop ...covvviiinnaennn 1932—35 4 29.4 74% | 15.8 1.1% 4650 .- 79 T
Etdgold ....... e » » » 100 < » —2.0% » 88 2 ¢
Eigenheimer ....... e 1932—39 8 31,8 - 104 16.7 1. 5%k 15310 S113.
Tammiston aik. .......... 1932—52 9 32.6 89° 16.4 —3.7%6% | 5350 69’
Erstling. . ce..| 1933—35| 3 | 311 79° 16.0 | —3.1% 4980 .64
Pauli (Paul Wagner) e | 1933—39 7 32.8 108° 16.8 —0.5% 5510 105 ..
Ben Lomond ,............ 1935—38 5 33.8 100. 17.2 —1.1° 5810 9%, .
Aberd. Favourite ......... 1936—39 4 34.2 109 17.6 —2.4%% 6020 947,
Kalev.: oo overveivunnnnn . » » » 106 » —2.5° » 91
Kungla ....... e » » » 11° » —2.4% » 96
Findl. Eldotado .......... » L » » 104* » —1.9% » 93
K. Yrj6 (K. George V) ....} 1936—45 8 35.6 98 16.4 —2,2%% 5 840 85
Goldwﬁhrung: ............ 1937—52 12 36.8 107° 16.7 —1.0° 6 150 101 |
Frithgold 1938—42 | 4 |[-37.8 106 17.2 | —-3.3% 6500 86
Rheingold » » » 88° » —1.3° » 81
Votaf ....... » » » 96 » Lo » . 102
Treff. AS. ... » » » 98 » 0.5 » | 95
Ostbote ...... - 1938—62 21 35,0 102 15.8 2,0%%% 5670 + -115
Bintje t...iiieiieai i | 1942—45 | 4 37.0 - 86° 15.6 —2.3° 5770 73
Magnum Bonum ......... 1 » » » - T9* », —0.3 » 78
Alpha .......0ooai 11942—62 | 13 38.2 103 15.7 P 0.6% 6 000 107
MOWE " eveeinin et 1944—46 | - 3 -35.0 F90° 15:0° 20,7 5250 - 86
Dit. Johansen » » » -79° » —1.2° » - 73
Aquila ...l . » » » 89 » 0.9 » © 94
Agnes .....iieiieiaaas 1944—48 5 36.9 92° 15.4 L3.1% 5680 74
Johannma ....qeaiiiil.ln » » » 103 » S1.4% » 112 -
Metkur .....coocnruvnnnn : » 1o» » 114° » | —1.3% » 104.
Nuutti ( Frubnudel ) 1944—49 6 36.1 C114%% . 15 9 —2.4% 5740 97
Siikli (Sieglinde) ..o ... ... - 1944—52 9 37.5 96 16:1 —1. g¥** 6 040 86
OLYIPIZ «vvvoteveenenenen 1944—56 | 13 | 35.5 98 15.9 | —1.7%% | 5650 88
Frithbote ............ ... 1944—63 8 35.8 S TTREk 15.2 —3. 3%%% 5440 60
Peippo ...... . il 1949—54 5 34.4 100 16,0 —1.8% 5550 89:
Jaakko ....... e, 1949—63 15 35.2 - 106° 15.3 |. —0.5% 5390 102
Noordstar ...0 . .ooo..t. 1953—56 4 | 310 -109° » 0.8 4740 - 115
Graig’s .Defiance '......... » » » - 119° » —3.2% » 94
Sientje "eiiii i iiaiian » » » 109° » —1.2% -» 101«
Elsa covevniivnnininnnans » » » 101: P » 0.1 » - 102,
WilPo. weenlveienevnns » » » 109 » ,0.8° » 115!
ThOrma «.ocuovvveennienns » » » 101 » —0.7 » 96
Record ......cvvvvnninnn. 1953—62 9 35.4 98 15.2 -0.6°° 5380 102
Koto uvivneeninnenannns 1955—62 8 35.3 102 14.8 —0. 9% 5220 96
Teho ..ovvvvniiinnaans » 5 39.0 105 » —0.2 5770 104
Jaakon. klooni 0122 ...... 1955—~63 6 38.2 113° 14.7 0.0 5620 113
PO vuvvevriiiinenanns 1959—63 5 38.5 125% 14.6 5.0%%* » 168
7Y < S 1960—62 3 36.4 95 14.2 —2.1% 5170 81
Irene ...ooviinniinennnns » » » 104° 16.2 2.0° 5900 117
Amyla ......ooiiiiiannn 1960—63 4 35.9 101 14.1 1.0 5060 108
Barima .............000. 1961—63 3 33.9 77* 14.6 —3.7% 4950 58
Ruusulehti (mittari) — (Ro-
safolia (Standard) . ...... 1931—63 32 34,9 100 15.8 — 5510 100
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Liite 5. Perunalajikkeiden sadot Eteli-Savon koeasemalla Karilassa v. 1931—631)
Appendix 5. Yields of potato at the South Savo Agr. Exp. Station, Karila, 1931—631)

g Mukulasato — Tuber yield Tirkkelys-% — Starch %, | Tirkkelyssato — Starch yield
83 s
Lajike Vuodet g :E S Lajike, sl. R s = ajike, sl.
Variety Years ,§ S |E §§ (Mitt, — 100) g3 pf,‘ii’f{];la‘;m 2 §% (1\14}:’:1. = 100)
T8 38§ Variety, rel. R ; g3 riety, rel.
* 21557 (Stand. = T00) =3 Difference g 5% (sI:fm'/.tﬁ %0)

Majestic . .ovviininn.n 1931—35 5 30.1 95 16.0 —1.gk* 4820 84
Great Scot .............. » » » 100 » |, —1.5 » 91
Puritaani (E. Paritan) .... » » » 96 » e 1 » 89
Ruusu (E. Rose) ......... 1931—39 9 32.0 96 15.8 —1.1° 5060 89
Findl. Eldorado .......... 1931—41 5 31.9 94 14.8 —1.5% 4720 85
Deodara ...ovviniiinn. » 9 30.8 107° 15.4 0.9° 4740 113
Green Mountain ......... » 10 31.1 97 15.6 —0.7 4850 93
Vesijirvi (Flarbinger) ... .. » » » 95° » —0.9 » 90
K. Ytj6 (K. George V) .... | 1931—54 | 16 | 28.5 100 14,7 —1.0° 4190 93
Helmi (Up fto date) ...... 1931—58 | 26 28.3 102 15.1 —0. 9% 4270 96
Erdgold .......ecovvintn 1932—35 4 29.4 96 16.0 —1.9° 4700 85
Tammiston aik. .......... - 1932—41 9 30.9 96 - 15.6 —2.8% 4820 79
Pauli (Paul Wagner) ...... 1933—41 8 » 114% 15.4 —0, 4%x 4760 111
Ben Lomond ....:........ 1935—41 5 32.1 99 15.2 —1,4%%% | 4880 90
Eigenheimer ............. 1936—41 4 31.7 90° 14.8 1.3%* 4690 98
Kalev «ovveneinnnnnnnns » » » 89° » —2.9% Ty 72
Kungla ....... e » » » 96* » —2.1% » 82
Aberd. Favourite ......... » » » 90° » ~1.9° » 79
Ostbote ...oovvvvveennnn. © 1941—58 18 26.8 102 » 0.6 3970 106
Goldwihrung ............ 1942—50 9 26.9 103 14.7 —1.3% 3950 94
Alpha ....ooeiiiia.. 1943—56 14 26.7 98 . » —0.2 3920 97
Metkur ....ovvininnnnnn 1945—50 6 26.9 106° 14.4 —1.4%%% | 3870 " 96
Nuutti (Fribnudel) . .. .. .. » » » 112% » —2.0% » © 97
Agnes ......iiiiiin.. » » » 107 » —2.6% » 89
Johanna ................. » » » 108° » 0.2 » 110
Frithbote ................ 1945—56 | 12 27.0 96 14.7 —2.5% 3970 80
Aquila ...l 1945—57 9 26.3 99 » 0.3% 3870 101
Olympia .......ooovnnn.. 1945—58 | 12 27.2 101 14.8 —1.7% 4030 89
Siikli (S7eglinde) .......... 1945—61 16 28.s 97 » —1.8%*%* | 4220 85 -
Vofran .................. 1946—49 4 » 99 14.3 0.9%* 4080 105
Laiva (Odenw. Blane) ..... 1949—52 » 26.8 103 15.2.| —0.6* 4070 99
Peippo v.evvvvniiinn 1950—54 5 28.0 104 15.1 —1.9° 4230 91
Jaakko .................. 1950—60 11 27.8 112%* 15,2 —0.7 » 107
Koto .coovvvvnvnenanen.. 1954—60 7 28.0 109° 15.1 —1.3 » 100
Teho ........ P .. 1957—62 6 31.4 102 14.8 0.5%% 4650 105
Sientje .............. ... 1959—61 3 34.6 106 14.6 —1.4 5050 96
Y 1959—63 » 36.4 91 15.8 —1.7% 5750 81
Amyla ......... ... ..., » 5 34.0 102 15.2 1.4° 5170 111
Record ...ovenenveniat.. 1960—63 4 34.9 99 » 0.5% 5300 102
Jaakon klooni 0122 ...... 1961—63 3 36.0 105 15.3 —0.4 5510 102
Pito ........cooinill » » » 100 » | 3.6% » 124
Ruusulehti (mittari) — (Ro- :

safolia (Standard) ....... 1931—63 | 32 29.4 100 15.1 — 4440 100

1) Sadot laskettu kuten liitteessi 1 — Yields calinlated as in Appendix 1.
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Liite 6. Perunalajikkeiden sadot Eteli-Pohjanmaan koeasemalla Ylistarossa v. 1931—631)
Appendix 6. Yields of potato varieties at the South Ostrobothnia Agr. Exp. Station, Ylistaro, 1931—637)

- Mukulasato — Tuber yield

Tirkkelys-% — Starch %,

Tirkkelyssato — Starch yield

1y Sadot laskettu kuten liitteessi 1 — Yields calculated as in Appendix 1.

s 5 =
Lajike Vuodet $ 3 £ ~ Lajike, sl. - ® - = Lajike, sl.
Variety Years E ; £33 (Mit. = 100) 53 ;p;::’litl:x.na 2 .§% (Mt = 100)
838 ati A 5 3 ; g 3 jety, rel.
s S g=" (Kz:;i %0) =3 Difference g 5 (}:/:;ZJ: 1010)
Magnum Bonum ......... 1931—34 4 34.4 79** 14.8 | —2.0° 5090 68
Perle:v. Erfurt (Juli) .... » » » 82k* » | —2.2%% » 70
Nordstern ..oovvvveeenn.. 1931—35 5 35.2 87% 15.2 —2.1% 5350 75
Deodara ......... S | 1931—36 4 36.3 80%* 15.7 || —L.0° 5700 75
Great' Scot .....viiiiinnn » 6 35.1 94° 15.8 —1.6%* 5550 84 ..
Findl. Eldotado .......... 193152 22 31.7 100 16.8 —2,Tk¥X 5330 84
Vesijirvi (Harbinger) . ....| 1931—54 | 24 | 318 0¥kE | 16,4 | —L.seex | 5220 82 -
Majestic . vvrnrnneinannn 1932—34 3 34.1 88° 15.3 —3.3° » 69
Eigenheimer ........s..::| 1933—63 | 31 315 100 16.2 2 0.7%kk | 5100 104
Puritaani (E. Pur;tan) - 1935—38 4 35.4 87° 16.9 —0.7 5980 83
Ben Lomond ............ . 1935—46 | 12 32.0 97° 16.7 | —2.¢%%* | 5340 82~
Tammiston aikainen ...... 1935—54 | 20 31.3 96° » —4,2%%k | 5230 72
Pauli :( Paul Wagner) ...... 1935—57 15 31.2 103 » —2,0%%x 5210 . N
Kalev ...oovvveeveninnnnns 1936—42 7 29.6 101 16.0 —3.¢%%% | 4740 78
Kungla ..... PP » » » 104 » e » 84
K. Ytj6 (K. George V') . 1936—57 14 31.1 * 99 17.9 —2.0%%% | 5570 88
Voran ....o.vvvvienaianes 1939—42 4 26.0 81° 15.2 —1. 1% 3950 .75
Rheingold ............... 1939—45 7 29.0 87** 16.4 —1. 7% 4760 78
Osthbote .....covveninennns 1939—51 | 13 29.7 8g#kk | 17,5 —0.1 5200 88
Bintje . .....oiiiiiiiians 1941—53 9 29.9 93 16.8 —2. 7hk* 5020 78 .
Aquild, .......f e iees 1944—47 4 29.7 84 19.0 | —0.9 5 640 80
Laiva (Odenw. Blaue ) e 1944—52 9 30.4 93° 18,0 |, —1.5%* 5470 85
Siikli. ( Steglinde) .......... 1944—53 | 10 31.1 96 17.6.| _—2 9%k » 80
Olympia ..vevrervnnannes 1944—57 | 14 30.3 96° | 16.8 | --—2.5%%*% | 5090 82 .
Frithbote .......ovvnnn. s | 1944—62 » 31.8 g7%%k | 16,5 | —3.9%%k | 5250 66
Nuutti' (Friboudel) . .. .... 1944—63 20 31.2 119%* 16.2 | ==2,2%%% 5050 103.- -
Ruusu (E. Ro.re) Cieeeeas 1945—51 71 29.6 95 18.3 —2, kkx 5420 82 .
Alpha - :......0 .00 e 1946—51 6 30.5 88* 18.6 —1.9% 5670 79 .
Peippo t.... ... e 1949—54 » 29.3 96 15.6 —3.8 4570 73
Jaakko :........ Gleeeears | 1949—63 15 30.7 100 15.2 e P 4670 - 91
Koto, .ivvvininvnainnnn. |.-1955—63 11 31.8 - 106 14,7 | . —1.5%%* » 95
Teho :..oeiiiiinnes '1957—63 7 31.5 108 » 0.7 4 630 113
Recotd ..........ovuevsn. | 1958—63 6 33.3 93% 14.9 —0.1 4960 92
Jaakon klooni 0122 ....... : « » » 102 » —0, 3%** - » - 100
Amyla ...... e 1959—63 5 | 33.8 102 14.8 2.0% 5000 F116 - -
Lot wu....... . » » |7 o» 107 » —0.8 Ty - 101 -
Pito ..oociininniiiinn. » » » 82* » 3.1%% » .99
Ruusulehti  (mittari) —
Rosafolia (Standard) ....| 1931—63 33 31.8 100 i6.0 — 5090 100
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Liite 7. Perunalajikkeiden sadot Pohjois-Savor - koeasemalla Maaningalla v. 1931—63 1)
Appendtx 7. Yields of potato varieties at the Noith Saso Agr;c Exp. Station, Maaninka, 1931—631)

g Mukulzsato — Tube- yield Tarkkelys-% — Starch %, | Titkkelyssato — Starch yield
s X
. Lajike . Vuodet gy |4 Lajike, sL. -y " 450 jike, sl.
* o Variey Years E S| :§§ (Mitt. - 100) | &% po]ﬁ?f:g;m =4 :E% (I\Ifi:]t.k; ﬂm)
: ) 18 3§ ariety, rel. I i g3 Zariety, rel.
: T |25 | dmitiiy | RS | pweme \ZET| S
Helmi (Up to date) .......| 1931—42 6 38.0 - 82% 14.4 |- —1.7%* 5470 )
Puritaani (E. Paritan) ....| 1931—43 | 11 36.8 88*+ 15.1 —1.6° '5 560 78 .
Vesijirvi (Harbinger) ... .. 1931—51 19 37.9 © 0 85¥xx | 152 4. 1,2%%% | 5760 | 78
Uptodate .............. 1931—56 | 22 38.0 90 » —1.4kkx 1 5780. 82
Pauli (‘Paul Wagner) ...... 1932—36 5 37.3 - 106 | 14.9 —0.7% 5560 - 101 -
Ruusu (E. Rose) ...... 1932—53 | 20 38.1 92%% .| 15,2 | . —1.5%%% | 5790 1183
Eigenheimer ......~...... 1+ 1932—62 | 16 36.4 101 15.4 | - <Lekkk | 5610 111 0
Tammiston alk .......... 1934—53 | 17 38.4 - 92% » |- i—2.6%%k | 5910 77 -
Kalev .:.....0oc.oea. e 1936—42 5 38.5 - 90° 15.2+  —1,9%% 58504 - 79...
Kungla ................. » - » “» 113° » —l.grkk .y 100
Deodara ................ » » -y 97 » 1.1% »
Ben Lomond .......... ol 1936—46° 9 36.3 89% 15.5 —1.1° 5630 [ i
Goldwihrung .........0 ..7 1937—51 10 |-38.3 98 15.7 1 = —L.2k%x | 6010 © -
K. Y1j6 (K. George V') .... |- 1937—56-| 16 38 9 - 96, 15,57 -1, 1kkk 6030 |-
Eldorado ...... % ........{1938—46'| . 6 | 35.8 © 92 16.0 |2 —2.0%% 5730 |-
Ostbote ...... s 1938—51 | 14 38.4 S91% 15,5 0.4 5950
Magnum Bonum SCRETIEY | 1944—46 3 340 -8 | 156 -—0.5 5300
Alpha .......... 5o .. - 1944—51 8 | 39.5 T BBk 15.4-] © —0.2 6 080
Laiva (Odenw.: Blaue) ...... |- 1947—53 5 | 43.4 - 82% 15.2-| —1.1% 6 600
Nuutti- (Fribnudel) . ...... - 1947—56 | 19 41.3 95 15:3 | ~—L.7%%% | 6320
Siikli- (S:eglmde) .......... |- 1947—57 | 11 40.6 97 15.1 | & =1, 3k%% 6130
Olympia ......0%.veeun.. » 9 42.1 - 85%% - | 15,0 ~—1.2% 6320 LT
Peippo ........5 ... ... - 1950—54:1 3 39.1 -1 83 14.7-|  —1.¢8° 5750 (" ="
Jaakko-.......n.o oLl --1950—63| 13 |- 39.6 107° » - —0.5% 5820
Bintje : .. ... uueaoaoal L 1952—56- 5] 39.4 - .86° 7| 150+ —tloxkk | 5910 .
Recotd :.... S P 1953—63 | 11 7| 39.4 - 93*% bl 14,617 0.2 5 750 [
Sientje .. ... ceveees |0 1956—637) 8 | 740.7 T 119k 14,3~ f—'O.;7** 582071 . .
Teho i..... iee..o |- 1956—63 8 40.6 T 108* IR I 0 L 5810
Koto .......00w00 ... T ©» 122%* oy —0.%4 5810
Jaakon-kl. 0122 5., ..., .. '1958—63 "6 » -119% 145 - 0,5 5890
Pito ....... . ........00L . 1959—63" 5 42.3 95 pd | 2173, %% 6130
Lori . » | » | 4Ls -101 "» 0.4 6030| - ‘
Amyla ) » » » 102 ¥ -0l 0.6 6030 . 106
Ruusulehti  (mittari) —| - . - “y o
Rosafolia (Standard) .. ... 1931—63.| 32 38.5 100 15.0 —_ 5780
1) Sadot lasketltu kuteg liitteessd. 1. — Yields calculated as in. Appendix Lo .. .._ -
: | i ;
SR i . B
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Liite. 8. ‘Perunalajikkeiden .sadot Pohjois-Pohjanmaan koeasemalla Ruukissa v. 193163 1)
Appéndis 8. Yields of potato varieties at the North Ostrobothnia Agr. Exp. Station, Rankki, 1931==-631)

Mukulasato — Txber _yiela'

Tirkkelys-% — S {artlr %

‘Tirkkelyssato — Starch yield

1) Sadot laskettu kuten liitteessi 1 — Yields calenlated, as in-Appendise: fo: 7 ¥

Y=
: Lajike Vuodet . - 43 |2 . YLaiike - .. & ~ ajike, sk
“Variefy. " - - Years % ,i g :E% (l\i‘lt)t = ‘i%O) g :§ poIi‘I?I{:tla:;m -%D -’g% . (ME(:NI_S 1?110)
‘5 183§ . g 3 ; s 3¥ 7 .
¥ €57 (.rrf;:zei 700) 23 Difference g (}:f;;i -7(;0)
Ruusu (E. Ro.re) ........ 1931—36 6 28,7 | + - 107 15.2 | —1.3° 43601~ ~ 98 -.
'Pepo,...............'..’.;.- 1931—39 | 8 |.28.5 . 107 16.2 —1.0% 4620, - 100 ..~
Vesijarvi (Harbmger) ..... 1931—52.1 20 30.0 .105° 16.3 | —0.9%** | 48901. . :99:
Ben Lomond * . 1936—39 4 30.2 107 17.9 —1.7° 5410 97
Eigenheimer .’ 1936—60 15 29.6 104% 16.0 1. g¥*x 4740 114
Kalevié...... 1937—39 3 29.4 + 1159 18.3 | ~—=2.3% 5380
Kunglai . » o< » » 117* » |+ —3.0% »
K. Y1j .i.1937—52° 8 32 6 :. 108° 16.7 | =-1,9%¥*. | 5440
Bintje. . co.. | 194246 5 |-25.6 | - ..100 17.2+ ~=0.9 4 400
Dir. _Iéhanssen #2: "1944—46-| 3 11281 | | ¢ 94 16:6 -] 1 —-0.9° 4660
Méwés.. .. i Ao T e K TLoase s
Olympia ... 000l 0008 1.:1944—47 1 4 | 3L | 1 9T o«
Merkut ... 0000 194448 | 15 (321 | 499 ¢
Agnesti.... xuf i 0T T iy 101,
Johannai. .. .. iU i R I N N ™ fa 1040
Frithbote ... .; eev..q..1944--51 | : 4 2298 . <8 ¢
Siikli<(Sdeglinde) .. v ... .. ,A19447—53 C6 [“34.0 | 94
Laiva®(Odenw. Blane) ... .. 1945—51] ' 7 | 342 .98
Nuutti -( Fréibnudel) ) ....... PSR I S N L1100
Goldwihrung ..o ... i (1948—511 . 4 | 7338 | |7 97,
195054 ‘ 5 [v33.1| 1 :.7106!
1950—6F | 112 |-32.7 108%
%1957—60-1 ; 4 |7 33,0 v 115% 4
PYNESEEN B S A ) CORI2%
1957—63-] 6 |.32.4 | | o L
"1959—637| © 5 | 33.1 | v A15¥FFke
1960—63 | 4 |733.0 | ¢
196163 | {3 ["31.3 | |
14w | oy ER» : .
Ruusulehti  (mittari) — E r , ! e 1
Rosafdlia (Standard) .. : |- 1931--63"{ 31 [£30.9 | , +.100 1576720 1 . [:4:280 100
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Liite 9. Perunalajikkeiden sadot Perz’i-Pohjolan' koeasemalla Apukassa v. 1939—631) .
Appendix 9. Yields of potato varieties at the Arctic Circle Agr. Exp. Station, Apukka, 1939—63 1)

g Mukulasato — Tuber yield Tirkkelys-% — Starch %, | Titkkelyssato — Starch yield
g ] s
Lajike Vuodet 83 (£ Lajike, sl, - -- < Lajike, sl.
Variety Years % ; s :§ 2 (1\;;:]:. = ;olo) g :E pof;;;‘;‘;m %" :‘i;% it — 1010)
£ 38 ariety, rel. 3 ; s 3 riety, rel.
. $1§°7 (Stand. 2 100) =3 Difference £ 3% (srﬁndt.?j: 00)
Tammiston aikainen ...... 1939—43 4 34.0 95 15.6 —3.7% 5300 73
Ruusu (Early Rose) ...... 1939—54 | 12 27.1 110° 16.5 —2.4%%% | 4470 94
Vesijarvi (Harbinger) ... .. 1939—60 14 27.5 103 16.2 —1.0% 4460 97 -
Green Mountain ......... » 15 26.6 108 16.0 ~—1, 2%* 4260 100
Eigenheimer ............. » 12 28.2 102 15.8 0.2 4460 103
Puritaani (E. Puritan) ....| 1942—54 | 11 | 24.8 107 16.5 —2,2%% 4090 .93
Bintje ................0L » » » 92° » —1,7%* » 83
Nuutti (Fréibandel) . ...... 1946—60 4 32.2 122 15.0 —0.2 4830 120
Frithbote ................ 1947—60 5 27.0 89%* » —3.5% 4050 68
Siikli (Sieglinde) .......... 1947—57 11 | 23,7 104 16.0 —2.2%%k | 3790 90
Juli oo 1949—53 5 21.2 99 17.1 —1.8 3630 89
Peippo ......oviiiill, 1951—54 4 23.5 109 16.3 —2.5° 3830 92
K. Y16 (K. George V) ....| 1951—60 » 29.8 98 16.1 —1.4* 4800 89
Jaakko .......... ... ..., » 8 25.3 115%** 15.7 —1.5% 3970 104
Teho ...vviiennnnn.. 1956—60 5 31.4 110 15.2 0.4 4770 113
Sientje ................ » » » 109 » —1.4° » 99
Record .................. 1957—60 4 30.5 108 15.3 1.0° 4670 115
Dote ........... e . 1957—61 » 31.3 107 14.8 1, 5%% 4630 118
Koto .....coovvii... 1957—63 6 32.6 118* 14.4 —1.7* 4690 104
Erstling ................. » 5 33.3 101 14,0 |- —1.8% 4 660 88 .
Barima .................. » 7 32.8 107 14.6 —2.3%%*% | 4790 90
Sirtema ................. 1958—61 4 34.0 114° 15.4 —1,9% 5240 100
Planet ........... eeerae » 3 34.7 109 - | 14.5 0.0 5030 109
Jaakon klooni 0122 . ...... 1958—63 6 34.9 122* 14.4 0.4 » 125
Ulster Chieftain .......... 1960—63 3 38.5 105 . | 14.1 —2. k% 5430 89
Asoka ............ia... » » 35.9 121%* 13.5 —2.3° 4850 100
Amyla ......... ..., » » » 95 » 1.2 » 103
Climax ........... e . » 4 | 36.6 140° 13.7 —2., 4% 5010 116
Pito .................... » » » 83* » 3.0° » 101
Ruusulehti  (mittari) —
Rosafolia (Standard) ....| 1939—63 22 28.4 100 15.4 —_ 4370 100

1) Sadot laskettu kuten liitteessi 1-— Yields calculated as in Appendix 1.
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Liite 10. Perunalajikkeiden sadot Puutarhantutkimuslaitoksella ja Lounais-Suomen, Karjalan, Keski-Suomen ja Keski-
Pohjanmaan koeasemilla 1)
Append:x 10. Yields of potato varieties at the Department of Horticulture, and Agr. Exp. Stations of Southwest Finland,
Karelia, Central Finland and Central Ostrobothnial)

g Mukulasato — Tuber yield Tarkkelys-% — Starch %, | Tirkkelyssato — Starch yield
, LIS
_Koepaikka ja lajike Vuodet § :§ % T Lajike, sl. U Lajikis —a% x Lajike, sl.
Trial Jocation and variety Years qE :@ E -E ‘% (Mitt. = 100) § -§ poikkcanlla —; -E % (Mitt. = 100)
- 8 33 ariety, rel. g 3 ;. s 3 Variety, rel.
“ S| (Jr;md.j; ;010) _ =3 Difference g (Stand, 2= 100)

Puutarhantutk, laitos,

Piikkidé v. 1935—55. : i
Vesijatvi ( Harbinger) .... | 1935—37 3 41.0 52% 15.7 —0.9 6 440 49
Pepo .vvviiiieniiinnn, 1935—46 7 32.2 126%%* 15.8 0.1 5090 127
Tammiston aik. ........ 1935—53 17 34.4 BGkk* 17.2 —4, 0F** 5920 " 66
Aberdeen Pavourlte ... | 1936—38 3 39.9 97 15.8 —2.2° 6300 . 84
Ben Lomond .......... 1936—40 4 37.2 - 98 16.2 —0.6 6030 94
Kalev ..ovvreneaann... » . » » 80° » —1,9% » 71
Kungla ............... 1936—43 6 36.3 122% 15.7 —1.5% 5700 110
London Delikatess ..... 1938—49 10 30.9 109* 16.9 2, 0%% 5220 122
K. Ytj6 (K. George V') .. | 1940—44 4 32.4 112 15.3 0.0 4960 120
Deodara .............. 1940—46 6 30.5 C118*% 15.6 2.3%% 4760 135
Eldotado .............. 1940—47 7 29.6 109% 16.7 —1.6%* 4940 99
Voran ....covvviiennn. » - » » 119* » . 1.3° » 128
Ostbote ............... 1940—49 9 30.0 . 110%* 16.9 2. 9%%* 5070 129
Alpha . ..ovoveiiiia, 1944—49 6 28.7 121% 17.6 0.7 5050 126
Edda:................. » » 33.8 118+* » 2.3% 5950 133
Nuutti (Fréibnudel) . .... 1945—49 5 28.1 130* 18.0 —1.3% 5060 121
Aquila ... ..ol » » » 116%* » 1.0 » 122
Metkur ............... » » » 125%** » —1.6° » 114
Olympia .............. » » » 113* » —1.7 » 102
Johanna ............... » » » 117° » 0.8 » 122
Agnes .....oiiiiiiann. » » » 122° » —2.7° » 104
Frithbote .............. 1945—55 1 30.7 82%** » —4,2% 5530 63
Siikli (Sieglinde) ........ » » » 104 » —2, 4FEk » 90
Jaakko ................ 1950—55 6 32.9 111° 18.7 —0.6 6 150 108
Bintje .......... ... 1953—55 3 30.4 88 17.7 —4, ¢¥* 5380 65
Ruusulehti  (mittari —

Rosafolia (Standard) ..| 1935—55 19 33.1 100 17.3 — 5730 100

Lounais-Suomen koeas.,

Hietamikiv. 1955—63.
Ostbote ............... 1955—59 3 22.1 " 90 18.2 —1.5 4020 83
Nuutti (Frabnudel) ... .. » 4 24.4 105 17.3 —2.3% 4220 971
Olympia .............. 1955—61 3 28.9 93 15.8 —2.2° 4 570 - 80
Siikli (Sieglinde) ........ » 6 27.4 97 16.8 —2,3%% 4600 84
Aquila ........ ..., 1955—62 8 29.6 95 16.5 0.4 4880 97
Alpha ................. » » » 93° » —0.7 » 89
Jaakko ............ ..., 1956—63 5 » 926 16.2 —0.5° 4800 93
Koto ........ooovntn 1957—61 3 34.2 90 14.8 —0.9° 5060 85
Record ................ 1958—63 6 29.9 98 16.8 0.6° 5020 102
Loti .ovvvvvvinnnnann, » » » 111 » —1.6%* » 101
Amyla ................ » » » 105 » 0.1 » 106
Barima ................ 1961—63 3 29.4 84° 16.1 —2, 2%% 4730 73
Pito ....oovviivininn., » » » 88 » 2,1° » 100
Ruusulehti (mittari) —

Rosafolia (Standard) ..| 1955—63 9 29.0 100 16.4 — 4760 100

Karjalan koeasema,

Anjala v. 1943—59.
K. Y1jo (K. George V') .. | 1943—54 3 31.7 79° 14.3 —1.3° 4530 72
Jaakko ................ 1953—56 4 30.9 114* 14.6 —1.8° 4510 100
Siikli (Sieglinde) ........ » » » 98 » —1.9% » 85
Olympia .............. 1953—59 7 30.7 95 15.8 —2,2%% 4850 82
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Liite . 10. jatk. — Appendix 10. cont.

) g Mukulasato — Tuber yield | Tirtkkelys-%, — Starch % | Tétkkelyssato — Starch yield-
o 3 - S . i
S 1 Vuodet 8 T-é e Lajike, sl. e . ] . Lajike, sL2
Koepaikla ja lajike Years g S\ Ei (Mt = 100) g 3 PE;;{;‘;:‘;;; F53 (Mi’tlt.e=s1.0()))
: S |8 5§ iety, 7 ] . 5.8 i
“g |83 iy | RS o |EST| o,
L ! . 1 . .
1954—59 | "~ 6 30,0 | .. 104 1 » 0.6 4740 108
« » » B & & » —1.ok* » 104
1957—59 | 3 30.6 T og5FERR | 17,4 —0.7 5320 -~ 82
Ruusulehti (mittari) — ) ) - ) -
Rosafolia (Standard) .. | 1943—59 | , 8 31.5 | © 100. 15.6 — 4910 - 100
Keski-Suomen kéeas., ’ ' . ’ '
Laukaa v. 1954—63. . o ) . .
Siikli (Sieglinde) ........ 1954—60 7 | 27.7 102 17.0 | -~ —1.9% 4710 - 91
Jaakko .....i.. o0l - 1954—63 | 10 |["29.2 | . - -115% 16.2 |-~ 0.1 4730 |- 116
Eigenheimer ........... » » » 100 » 1.6* » 110
Nuutti (Friibnudel) . .. .. » » - » -116*% » —1, gxk » :106
Pauli (Paul Wagner) ....| 1955—60 6 |.29.5 -102 17. —0.7 5130 - - 98
Sientje ...viiiiiiianns 1955—63 9 30.5 | = -107° 16.3 — 1. 1%k 4970 100
Teho .......... P 1956—59 4 30.7 98 | 17.2 0.1 5280 99
Anna ... » » » : 97 » | er—201 - » w85
Nootdstar ............. 1957—59 3 ] 328 100 - 16.8 —0.5 5510 - 97
Koto ....... e - 1957—61 5 | 32.9 -113° 16.3 —1.2° - 5360 - 105
Record ....covvnvnininn "1957—63 7 33.3 - 88 15.8 -70.6 5260 91/
Pito ....... e 1960—63 4 33.7 | - 97 15.0  3.9% 5060 122
Olympia .....cvvnvnnnn - 1961—63 3 32.7 88° | 14.0| . —1.4 4580 -: 79
Amyla ...... R : » » » S S 4| ’ » | 2.8% S - 133~
Loti ........ R, » » “» ¢ 88* " » 0.7° » .92
Ruusulehti (mittari) —| . )
Rosafolia (Standard) .: |- 1954—63 10 29.2 100 16.2 — 4730 100
Keski-Pohjanm. koeas.,
Toholampiv. 1953—63. | - . ) : ) .
_ Frithbote ............ L. | 1953—55 3 26.6 106 | 14.6 —1.4% -3 880 -9
Siikli (Sieglinde) ........ » » » 96 » —1.4% ». 87
Upto date «...oeonvnn.. 1953—60 | - 8 | 25.4 107 - | » | —0.4 3710 . 104
Jaakko ....... ...l 1953—63 | 11 25.5 108° 15.2 —0.6%%% | 3880 104
Eigenheimet ........... » » » 111° » 1. 5ok » o130
Nuutti (Fribnudel) ... .. 1955—61 7 24,4 125%* 15.1 —1.5%% " | 3680 ~ 113
Laiva (Odenw. Blaue) ... | 1956—62 7 23.5 111° 15.3 —1.1% 3600 103
Amyla ...t | 1961—63 3 25.8 - 111° 16.1 - 2.0%% 4150 125
Ruusulehti (mittari) —| ) i o i
Rosafolia (Standard) .. | 1953—63 11 25.5 100 - 15.2 — 3880 100

1) Sadot laskettu kuten liitteessd 1 — Yields calenlated as in Apfendix_ 1.
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69° 69°

68° 68°

67° 67°

66° 66°

65° 1 65°

640 64°
63°. 63°
62° 1 62°
61° 61°
60° |- | 60°

DEPARTMENTS, EXPERIMENT STATIONS AND BUREAUS OF THE
’ "AGRICULTURAL RESEARCH CENTRE IN FINLAND

.1. Administrative Bureau, Bureau for Local Expetiments (HELSINKI) — 2. Departments of
' Soil Science, Agricultural Chemistry and Physics, Plant Husbandry, Plant Pathology, Pest
Investigation, Animal Husbandry and Animal Breeding; Office for Plant Protectants, Pig
Husbandry Exp. Sta. (TIKKURILA) — 3. Dept. of Plant Breeding (JOKIOINEN) — 4. Dept.
of Horticulture (PIIKKIO) — 5. Southwest Finland Agr. Exp. Sta. (HIETAMAKI) — 6. Sata-
kunta Agr. Exp. Sta. (PEIPOHJA) — 7. Karelia Agr: Exp. Sta. (ANJALA) — 8. Hime Agr.
Exp. Sta, (PALKANE) — 9. South Savo Agr. Exp. Sta. (Karila, MIKKELI) — 10. North
Savo Agr. Exp. Sta. (MAANINKA) — 11. Central Finland Agr. Exp. Sta. (KUUSA) — 12. South
_Ostrobothnia  Agr. Exp. Sta. (PELMA) — 13. Central Ostrobothnia Agr. Exp. Sta. (Laitila,
* KANNUS) — 14, North Ostrobothnia Agr. Exp. Sta. (RUUKKI) — 15. Arctic Circle Agr. Exp.
Sta. (ROVANIEMI) — 16. Pasture Bxp. Sta. (MOUHIJARVI) — 17. Frost Research Sta.
’ (PELSONSUO)
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