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FLYING PERIODS AND OVIPOSITION OF CABBAGE
ROOT FLIES IN SOUTHERN AND CENTRAL FINLAND

I. HAVUKKALA, J.K. HOLOPAINEN and M. VIRTANEN

HAVUKKALA, I, HoLOPAINEN, J.K. & VIRTANEN, M. 1984. Flying
periods and oviposition of cabbage root flies in southern and central Finland.
Ann. Agric. Fenn. 22: 1—7. (Inst. of Pest Investigation, Agric. Res. Centre, SF-31600
Jokioinen, Finland.)

Adult fly populations of Delia radicum (L.) and Delia floralis Fall. (Anthomyiidae)
were monitored using yellow water traps and egg 'samples collected in southern
(60°N) and central (63°N) Finland in 1981—1983.

Weather markedly influenced the emergence pattern and flying activity of both
species. Intense oviposition can be expected after prolonged spells of unfavourable
weather (low temperatures, rain or strong winds). When the spring is warm the 1st
generation of D. radicum appears in the last two weeks of May in southern Finland.
In 1981 the 1st generation of D. radicum was more abundant than the 2nd, burt in
1982 the opposite was true. The oviposition of D. radicum was very scanty in central
Finland in 1981. In southern Finland the first generation of D. radicum may oviposit
on rape, which may be a reservoir for this pest.

D. floralis had a longer flying period, from the beginning of July to the end of
August. Further north, in central Finland its oviposition period was shorter, from
the end of July to the end of August.

The fly populations varied greatly seasonally, between generations and years, as
well as between localities. The implications of the population phenology and the
effect of weather on the timing of various control measures is discussed.

Index words: cabbage root fly, Anthomyiidae, Delia radicum, Delia floralis, flying
periods, . oviposition, cabbage, swede, rape, reservoir, weather effects, population
dynamics.

INTRODUCTION

Cabbage root flies, Delia radicum (L). and D.
floralis Fall. are serious pests of crucifer
vegetables in Finland (VARIS and TIITTANEN
1982). For the development of non-chemical,
biological and integrated control methods it is
important to know the phenology and oviposi-
tion periods of these pests. This information
would also be wuseful in constructing an
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eventual prognosis system in order to reduce
unnecessary insecticide applications. In Finland
the cabbage root maggots of the first gener-
ation of D. radicum are mainly controlled
preventively at the time_of planting.

Reports on the seasonal occurrence of
cabbage root flies in northern latitudes are few.
KANERVO (1954) published egg counts of fort-
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nightly samples from the years 1941 and 1945—
1949, but without Iinformation on the weather
during the respective summers. VARIS (1967)
published data on the emergence of field-
collected pupae reared outdoors in 1958—1962,
along with temperature curves.

In this paper we report on the flight and
oviposition periods of cabbage root flies in
1981 in southern and central Finland and in
1982—3 in southern Finland, with notes on the
effect of weather on population dynamics and
crop damage.

MATERIAL AND METHODS

The study area in the south of Finland in
1981—1982 was at the Agricultural Research
Centre in Vantaa (Grid 27° E 668:39, latitude
60°15’ N). The sites in central Finland were in
the Botanical Gardens, University of Kuopio
(696:53, 62°54’ N) and in Leppivirta (694:53),
15 km from Kuopié. The weather data is from
the meteorological stations in Helsinki, Jokioi-
nen and Kuopio (ANON. 1981, 1982, 1983). In
1981 a plot of 21 by 21 cabbage plants (early
maturing variety Ditmarsker Midi Enkona) was
planted on June 6. Details of the planting site
are given in HAVUKKALA (1982a). In 1982 a
larger plot (32 by 32 plants) was established on
June 5 50 metres from the 1981 site. In 1983 a
similar plot was planted in Jokioinen on June 4,
situated 10 metres from the northern edge of a
fallow field. In Leppivirta the site was a 3-are
plot of cabbage variety Futura, planted on June
9 and in Kuopio a 2-are plot of variety
Ditmarsker Midi Enkona planted on June 3.
In Vantaa cabbage root flies. were trapped
using standard yellow water traps 6 cm high
and 15 cm in diameter painted fluorescent
yellow and filled with water containing deter-
gent (cf. FINCH and SKINNER 1974). In 1981
an arrangement of 25 traps set in a square was
used (HAVUKKALA 1982 b). The distance be-

tween the traps was 5 metres, since this has
been found to be the maximum effective zone
of wvisual responses to ANC-baited traps
(FINCH et al. 1980). In May the traps were at
the cabbage plot; after planting the traps were
moved away 50 metres, towards a fallow field.
In 1982 two rows of five traps 5 metres apart
were used for fly monitoring. One trap row was
50 metres away from the cabbage plot, the
other 150 metres away. In 1983 10 traps 5
metres apart and 50 metres away from the plot
were used for monitoring. To save time only
the males were determined as to species.

Eggs were collected in Vantaa, Jokioinen,
Kuopio and Leppivirta at 2—4 day intervals by
removing soil to a depth of 2 cm within a
radius of 5 cm of the plant stem and extracting
the eggs by the flotation method (HUGHES and
SALTER 1959); 15—20 plants were sampled at a
time. Some additional material was collected
from two farms in Suonenjoki, central Finland
(694:50), one conventionally cultivated farm
with 50 ares of the late maturing variety "Blue
Top’ and the other an organically managed
farm with 1 are of mainly the variety ’Linsi-
pohja’. For a more detailed description of the
farms, see HOLOPAINEN (1983).



RESULTS

The daily maximum temperature and precipita-
tion clearly affected the yellow trap catches in
southern Finland (Figs. 1—3). In 1981 in
Vantaa May was warm and the peak of the first
generation of D. radicum occurred on May 30
(Fig. 1). Later on the very rainy and cold
weather in June reduced the catches markedly.
The dry and warm period at the beginning of
July coincided with the first population peak of
D. floralis, which occurred in much lower
numbers than the 1st generation of D. radicum.
The second generation of the latter was very
small.

In 1982 the weather was again favourable for
the early emergence of D. radicum at the end of
May, but in June cold weather reduced the
numbers of flies caught (Fig. 2). The catches
were c. one third of the level in 1981. D. floralis
started its flight ¢. one week earlier than in
1981 and was trapped in much higher numbers
than the 1st generation of D. radicum. The low
catches between the July 9 and 25 were due to
the strong winds at that time, although the
weather was otherwise favourable. The 2nd
generation of D. radicum was much more
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numerous than the previous year, reaching its
peak at the end of July.

In 1983 in Jokioinen the first generation of
D. radicum was small and occurred later than
the previous years due to the cool spring, but
the 2nd generation was more numerous than D.
floralis (Fig. 3). '
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Fig. 2. Catches of ‘male cabbage root flies from standard
yellow water traps in southern Finland in 1982, with daily
precipitation and maximum air temperatures.
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Fig. 1. Catches of male cabbage root flies from standard
yellow water traps in southern Finland in 1981, with daily
precipitation and maximum air temperatures.

Fig. 3. Catches of male cabbage rbot flies from standard
yellow water traps in southern Finland in 1983, with daily
precipitation and maximum air temperatures.



The oviposition of D. radicum was at a low
level in June 1981, with occasional peaks on
rainless days (Fig. 4). Only after the emergence
of the D. floralis population were eggs found in
larger numbers. In 1982 the 1st generation of D.
radicum again laid few eggs on cabbage. At the
end of June a random sample of 100 rape roots
from a nearby field in Vantaa contained a total
of 28 D. radicum larvae on 16 plants. The
numbers of D. floralis eggs oviposited on
cabbage were more than ten times the previous
year, up to 100 eggs/plant. In 1983 the peak of
oviposition occurred later in the summer,
coinciding with a warm and rainless period at
the beginning of ALfgust.
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Fig. 4. Oviposition of cabbage root flies on cabbage in
southern Finland in 1981—1983.

4

In central Finland, in Kuopio and Leppi-
virta, oviposition was at a rather low level,
between five and ten eggs/ plant (Fig. 5).
Samples of these eggs were put into culture,
and over 95 % of the emerged larvae proved to

"be D. floralis. The peak of oviposition occurred

in the middle of August. At the two sites in
Suonenjoki the flies laid many more eggs, up to
190 eggs/plant at the end of July (Table 1).
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Fig. 5. Oviposition of cabbage root flies on cabbage in
central Finland in 1981, with daily precipitation and
maximum air temperatures.

Table 1. Oviposition of cabbage root flies on an organically
cultivated (O1) and a conventionally cultivated (C1) farm
in Suonenjoki. Figures are mean numbers of eggs/plant =+
S.E. (n = 10). For further details, see text.

Date Farm O1 Farm C1
12. VL 1,3+ 0,9* 0,2+ 0,2%
18. VI 1,5+ 0,6 0,2+ 0,2
28. VI 0,5+ 0,2 0,1 + 0,1
2. VIL 0,4+ 0,2 0,5+ 0,3
8. VIL 263+ 7,0 7,2+ 2,4
20. VIL 155,9 £ 47,3 81,7 = 34,6
23, VIL 194,0 £ 44,8 140,3 £ 31,6
31. VIL 63,8 £ 11,8 346t 6,3
6.VIIL 27,0 £ 12,1 25,7 £+ 10,0
17.VIIL 19,6 + 3,7 14,8 = 6,3
*n=5



DISCUSSION

The trap catches of D. radicum males should
closely reflect the flight -activity of females (cf.
Dapsis and FERRO 1983, VINCENT and
STEWART 1983), giving an indication of the
intensity of oviposition to be expected. The
same presumably holds true for D. floralis, too.

Heavy rain may slightly reduce the attract-
ivity of the trap when mud splashes on the
lower outside edge of the vessel, and covers
some of the attractive yellow colour. However,
the large inner surface area remains clean and
thus make this effect negligible. The traps were
also cleaned every 2—3 days during rainy
periods. On cloudy days the yellow colour is
slightly less intense, but this is compensated by
the increased contrast with the background.
Low temperatures and windless conditions
reduce the evaporation of water vapour which
attracts the flies, but the yellow colour
accounts for at least 7/8 of the attraction in D.
radicum (FINCH & SKINNER 1982). It is con-
cluded that the trap catches are representative
of the flight activity at the trapping site.

Weather is an important factor in the timing
and intensity of egg-laying (ABU YAMAN 1961).
In June 1981 the low level of oviposition in
Vantaa was partly due to unfavourable weather,
partly to the population peak having been
passed by the planting time. The latter is
supported by the very low numbers of the 2nd
generation the same summer. In addition, the
rainy weather in June provided the young
seedlings with ample water, reducing wilting
and helping the plants to compensate for root
damage (cf. WRIGHT 1953). Therefore the
mortality of the young seedlings caused by
cabbage maggots was very low (<0,5 %,
HAVUKKALA 1983).

From the practical point of view, after warm
springs it may be useful to delay planting time,
if possible, in order to reduce attack. To assess
the reliability of this pest control method more
detailed data is needed of the local variation in

the emergence patterns in relation to tempera-
ture sums (cf. FINCH and COLLIER 1983).

A sharp rise in the oviposition of D. floralis
and the 2nd generation of D. radicum can be
expected after a prolonged period of rain, cold
or very windy weather. If such periods coincide
with the expected population peak this might
be utilized by timing the control measures to
immediately after such an unfavourable spell of
weather. This is true in particular of the use of
ash as an oviposition barrier (HAVUKKALA
1982 a), as ash is easily washed away by heavy
rain. Such timing could be useful on swede,
too, against D. floralis in central Finland, where
this species cannot be controlled well by
lindane dressing of seeds (VARIS and DALMAN
1980).

In 1982 the 1st generation of D. radicum was
less abundant than the previous year, presum-
ably owing to the small 2nd generation in 1981.
Although oviposition on cabbage was not
extensive, the second generation was surpris-
ingly abundant. Apart from weather effects,
this may have resulted from the oviposition of
flies at the beginning of the summer on rape
before the cabbage plants became available.
MESSELIERE (1982) has recently reported that
in France winter rape may be a reservoir for
cabbage root flies, and the crop can even suffer
heavily from root damage by maggots.

Even if the cabbage may look healthy, plants
with five or more cabbage root fly pupae
already show a reduction of over 10 % in
cabbage head weight (HAVUKKALA 1983).
However, in central Finland, where spring
mortality of young plants due to D. radicum is
low it will often be possible to obtain
satisfactory yields of the early maturing
varieties of cabbage even without control, since
the small larvae of D. floralis do not have time
to affect the growth of plants too much before

cropping.
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SELOSTUS

Kaalikirpisten lentoajoista ja muninnasta Eteli- ja Keski-Suomessa

ILkkA HAVUKKALA, JARMO K. HOLOPAINEN
ja MARJATTA VIRTANEN

Maatalouden tutkimuskeskus

Kaalikiirpisen (Delia radicum) ja ison kaalikirpisen ( D.
floralis) esiintymisti ja munintaa seurattiin keltamalja-
pyydysten avulla ja ottamalla maaniytreitd 1981—1983 Ete-
ld-Suomessa (Vantaa, Jokioinen) ja Keski-Suomessa (Kuo-
pio, Leppivirta, Suonenjoki).

Sid vaikutti suuresti molempien lajien esiintymiseen ja
ninta on usein hyvin runsasta, miki tulisi ottaa huomioon
torjunnan ajoittamisessa.

Kaalikirpisen ensimmiinen sukupolvi lensi Eteld-Suo-
messa kahtena limpimini keviini jo toukokuun kolman-
nella viikolla. Tillaisina vuosina voi olla mahdollista vihen-
tid kaalikirpistuhoja siirtimilli kaalin taimien istutusta
mydhiisempiin ajankohtaan. Muninnan péiosa rajoittuu
noin kahden ja puolen viikon ajalle. Eteli-Suomessa kaali-
kirpinen munii myGs rap'sille, miki voi lisiti toisen suku-

polven esiintymisti jonkin verran. Kaalikirpisti esiintyi
hyvin vihin Kuopiossa ja Leppivirralla.

Ison kaalikirpisen lentoaika Eteld-Suomessa oli pidempi,
heinikuun alusta elokuun loppuun; loppukesilli se lentdd
yht'aikaa kaalikirpisen toisen sukupolven kanssa. Keski-
Suomessa ison kaalikirpisen lentoaika oli lyhyempi ja alkoi
heinikuun loppupuolella. Keski-Suomessa iso kaalikirpi-
nen aloittaa munintansa niin myShiin, ettd esim. lantun
siementen peittaus lindaanilla ei enid tehoa toukkiin. Toi-
saalta aikaiset kaalilajikkeet voivat sielld vilrryd vioituksel-
ta, jos ne on istutettu kyllin aikaisin.

Molempien lajien esiintymisessi on suuria ajallisia ja pai-
kallisia eroja. Kosteusolosuhteet vaikuttavat oleellisesti tu-
hojen ilmenemiseen: sateisena kesini selviyryvit nuoret
taimet kuihtumatta suuristakin kaalikirpistoukkien aiheut-
tamista juuristovaurioista. '
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FEEDING REGIMEN AS A MEANS TO REDUCE THE USE
OF PROTEIN IN POULTRY PRODUCTION

TuoMo KIISKINEN

KUSKINEN, T. 1984. Feeding regimen as a means to reduce the use of protein in
poultry production. Ann. Agric. Fenn. 23: 8—25. (Agric. Res. Centre, Inst. Anim.
Husb., 31600 Jokioinen, Finland.)

Three nutritional experiments were conducted using low energy, low protein (LE-LP)
diets for replacement chickens and broilers and phased diets for laying hens. The
LE—LP grower diets contained oats as the sole grain and their supplementary
protein originated from either fish and soybean meal or pea meal. Two and three-
phase feeding systems were compared with constant feeding on laying hens. The
phased diets contained either chiefly fish and soybean meal or domestic protein
sources as supplementary protein.

Six different combinations of ME and CP, including two ME:CP ratios (69 and
62 K]J/g CP) and two supplementary protein compositions were used in the third
experiment on finishing broiler chicks. _

The dietary treatments during the rearing period had no significant effect on the
live weight of pullets or their subsequent laying performance. Up to 120 g protein per
pullet could be saved by using the LE-LP diets (P<0,05). Phased feeding and the
replacement of imported protein chiefly by domestic protein did not significantly
affect the performance of laying hens. The phased feeding systems saved up to 36 g
protein per kilogram of eggs (P < 0,05). The results support the view that phased
calcium and possibly also phosphorus is useful for egg shell quality. The growth rate
of broiler chicks was satisfactory on all the ME—CP combinations. No significant
differences were ascertained between the two ME:CP ratios and supplementary
protein treatments. .

Consumption and conversion of feed and ME were higher (P < 0,05) on the higher
ME:CP ratio than on the lower ratio. The results confirm that it is advantageous to
decrease both the dietary energy and protein level to maintain the optimum level of
efficiency.

The results of the present study suggest that it is possible to maintain a
satisfactory production level by diluting the diets and by combining their use with
the production phase. These feeding regimens save mainly protein, which measure can
be necessary and economic in certain circumtances.

Index words: replacement chickens, laying hens, broiler chicks, low energy, low
protein diets, phased feeding, protein sources, egg production, growth rate, feed
consumption, mortality.




INTRODUCTION

Studies dealing with ways of reducing of
poultry feeding costs have become more and
more important. Numerous feeding tests have
been conducted to determine the level of
energy and protein needed in a diet for the
economically optimum performance of poultry
of a given age. The nutrient requirements of
the growing White Leghorn pullet are not well
defined with regard to production goals, which
are ultimately associated with subsequent
laying performance. A number of quantitative
and qualitative feed restriction methods have
been tested to decrease body weight and to
delay sexual maturity of the pullets or to
reduce the cost of feeding and to achieve an
improvement in subsequent laying performan-
ce. Most of the qualitative restriction studies
have been performed with either low energy
(LE) or low protein (LP) diets and only few
with LE—LP diets (BERG and BEARSE 1958,
BERG 1959, BULLOCK et al. 1963, LILLIE and
DENTON 1966, ARMAS et al. 1972, KONDRA et
al. 1974, PETER et al. 1976, CARLSSON and
NELSSON 1981).

Dietary fillers or inert substances like oat
hulls, wheat bran, alfalfa meal, ground wheat
straw, sand or kaolin have often been used to
dilute the diets in these studies. Nutrient
dilution has not generally given satisfactory
results in the reduction of body weight or the
delaying of sexual maturity of the pullet. The
pullets generally offset the treatment by
increased consumption when feed is available.
Sand and clay as dietary fillers have been
proved to improve the feed and energy
utilization of poultry (HARMS and DAMRON
1973, HOOGE et al. 1977, OLOUYEMI et al.
1978, SELLERS et al. 1980). The use of LE—LP
diets during the growing period has not
affected the subsequent laying performance.

Phased feeding of layers means adjusting the
dietary nutrient content to correspond with the
changing production stages. This feeding re-
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gime usually concerns protein because of its
economic importance, and most of the systems
used periodically adjust the amounts of protein
downward and calcium upward during the
laying cycle. The effect of low protein content
in the diet during the productive period of
laying hens has been reported to have little
effect on their egg production unless severe
reductions are made or in particular, if diets are
supplemented with methionine and lysine
(OWINGS 1964, FISHER ind MORRIS 1967,
AITKEN et al. 1973, FERNANDEZ et al. 1973,
KOLSTAD and LIEN 1974, KASHANI 1976,
HAMILTON 1978, EL BOUSHY and MUILWIJK
1978). There is controversy over whether or
not layers should be fed constant protein or
amino acid levels during their whole production
period or whether a phased feeding programme
should be used. JENNINGS et al. (1972)
reported that birds require more protein at the
end of the laying year than at the beginning to
sustain a given level of output. According to
HARMS (1979), the amino acid requirements of
laying hens do not decrease with age: however,
the levels of amino acids can be lowered
because the original recommendations contain-
ed a considerable margin of safety. McC-
NAUGHTON et al. (1980) reported that a
suitable phased feeding program offers an
added benefit of decreasing dietary protein
costs with maximum layer performance. The
calculations of FEID and MAIORINO (1980)
refer to a decreased protein requirement as the
laying period progresses.

Increasing dietary calcium towards the end
of the production period is aimed at improve-
ment of shell quality, and also decreases
overconsumption of feed. According to OUES-
TERHOUT (1981) phased feeding of protein and
calcium saves energy consumed per gram of egg
and is effective in improving shell quality in
older hens. It has also been proposed that
phosphorus should be phase fed (HARMS 1979,
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MIKAELIAN and SELL 1981).

The highest rate of live weight gain and best
feed conversion does not necessarily give the
highest profitability in broiler production.
Some studies have shown that low-protein
broiler diets enriched with methionine and
lysine can ensure good, though not maximal,
performance by the birds (BRETTE and PICARD
1974, BORNSTEIN and LIPSTEIN 1975, Lip-
STEIN and BORNSTEIN 1975, FONSECA et al.
1978, PROUDFOOT and HULAN 1978, KORE-
LESKI and RYS 1979).

In any case the lower protein level means
better protein conyersion (FLACHOWSKY and
.HENNING 1973, KORELASKI and RYS 1979, EL
BOUSHY et al. 1979). On the other hand, the
increased energy :protein ratio increases fat
deposition in broiler carcasses (FLACHOWSKY

and JEROCH 1973, FONSECA et al. 1978,
KIRCHGESSNER et al. 1978, ROBBINS 1981,
BrAY 1982).

The present study included three experi-
ments with LE—LP diets. The objects of
these experiments were to investigate the
potential for reducing the input of protein and
the need supplementary protein sources in
order to improve the economy of poultry
feeding. This was accomplished by feeding
LE—LP diets to replacement chickens and
broiler chicks and phased diets to laying hens.
The majority or all fish and soybean meal was
replaced with domestic protein sources (rape-
seed meal, pea meal, Pekilo SCP product) to
compare bird responses to  the feeding
regimens.

MATERIAL AND METHODS

Animals and management

Experiment 1. Day-old female White Leg-
horn chicks of a commercial strain (SK 51) were
randomly distributed into rearing cages in three-
tier batteries. The birds were kept in the middle
tier for the first six weeks and then divided
between the three tiers. Seventeen chicks were
placed in each cage (1 m?). At the end of the
growing period (18 weeks), pullets were trans-
ferred to cages in the layers’ house. The laying
period lasted approximately eleven months
(11 x 28 days). The housing conditions during
both the rearing and laying periods were
conventional and controlled (KIISKINEN 1983
a). .
Experiment 2. The trial was conducted on
1260 laying hens (WL, strain SK 51) from 20 to
68 weeks of age (i.e. twelve periods of 28 days).
The environmental conditions were as above
(Expt. 1).
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Experiment 3. 1800 sexed day-old Pilch
broiler chicks were placed in 36 floor pens with
50 birds (25 males, 25 females) each (6 m2). The
chicks were housed for six weeks under the
conditions described by KIISKINEN (1983 b).

Experimental design and diets

Experiment 1. Three main treatments were
planned for the rearing period (Table 1). The
control group received 20 % crude protein
(CP) and 11,0 M]J/kg metabolizable energy
(ME) in the starter diet (0—6 weeks) and 15 %
CP and 10,9 MJ/kg ME in the grower diet (7—
18 weeks). Two treatment groups were offered
diets with reduced levels of ME and CP (LE—
LP 1, LE—LP 2). Both LE—LP groups were
fed the same starter diet (10 M]J/kg, 18 % CP)
and different grower diets: 10,1 M]/kg, 13,5 %
CP (LE—LP 1); 9,7 MJ/kg, 12 % CP (LE—LP



Table 1. Composition and calculated contents of diets in Expt. 1.

Starter diets (0—6 weeks)

Grower diets (6—18 weeks)

LE—LP1 LE—LP2 Layet diet

Control LE—LPY)  Control subgroup 1/ subgroup 2
Fish meal 6 5 3 2/0 1/0 3
Mear and bone meal - - - - - 3
Soybean meal 17 15 6,5 4/0 2/0 7,5
Pea meal - - - 0/20 0/10 i
Barley 43,5 28,5 52,4 - - 52,7
QOats 30 40 35 86,7/72,585,6/78,5 26
Rapeseed oil 0,5 0,5 - - - 0,5
Dicalcium phosphate 1,5 1,5 1,8 2,1 2,1
Limestone, ground 0,7 0,7 0,5 0,5 0,5 6,5
Salt 0,35 ->
Vitamin premixz) 0,17 0,17 0,15 0,15 0,15 0,15
Mineral premix? 0,25 o d
DL-methionine 0,03 -0,03 0,03 0,06/0,10 0,10 0,05
Sand - 8 - 4, 8 -
ME MJ/kg 11,0 100 109 101 97 103
Crude protein % 20 18 15 13,5 12 15,5
Methionine % 0,39 0,37 0,30 0,30 0,30 0,32
Lysine % 1,13 1,00 0,73 0,65 0,54 0,76

1) LE—LP = low energy-low protein

2) Supplies per kilogram of starter/grower and layer diet: 17000/15000 IU vitamin A,
2000/1700 IU vitamin D,, 23/20 mg vitamin E, 1,2/1,0 mg vitamin K, 3,5/3 mg ri-
boflavin, 1,7/1,5 mg pyridoxine, 20/18 mg niacin, 12/10 ug B,,, 0,33/0,3 mg folic
acid, 550/500 mg choline chloride, 5/5 mg Carophyll yellow (10 %)

3) Supplies per kilogram of diet: 20 mg Fe, 45 mg Zn, 50 mg Mn, 4 mg Cu, 0,7 mg

Co, 0,5 mg I, 0,1 mg Se.

Table 2. The experimental design of Expt. 2.

Age of

Group Number Phase birds Diet!) Calculated

number of phases number (weeks) number CP (%) ME (M]/kg)
1 1 20-68 1 15,5 10,6

2 and 3 2(a) 1 20-44 1 ” ”

»ono ?(a) 2 45-68 4 and 5 13 9,7

4 and 5 ”(b) 1 20-44 2 and 3 14 10,4

»oo ”(b) 2 45-68 6 and 7 12,5 9,7

6 and 7 3 1 20-36 1 15,5 10,6

o ” 2 37-52 2 and 3 14,0 10,4

oo ” 3 53-68 6 and 7 12,5 9,7

1) Diet numbers 3, 5 and 7 contained domestic protein supplements.

2). In addition to this the LE—LP groups were
devided into two subgroups and given either
fish and soybean meal (FM—SBM) or pea meal
(PM) as supplementary protein. The low energy
concentrations were produced using sand as a
dilutant and oats as the sole grain. The content
of PM was 10 or 20 % depending on the dietary
protein level. The methionine content of the
grower diets was adjusted to the same level
regardless of their energy and protein concen-
trations. Each main group included 24 replicate

in order to check body
weight and mortality. Feed consumption was

cages of 17 chicks

measured per tier (6 cages), with four replicates
per main treatment. During the laying period
12 replicates of 30 hens were-allotted to each of
the three main rearing treatments.
Experiment 2. This trial contained four
main treatments planned according to the
number of laying phases and dietary contents
of CP and ME (Table 2). One treatment group
(1) was fed a constant diet during the whole
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laying period. The feeding of the other groups
(2—7) was phased for two or three periods of
24 and 16 weeks, reducing the dietary CP, ME
and phosphorus levels and increasing the
calcium content towards the end of the
experiment. Two ‘different systems were used
in two-phase feeding. They differed mainly in
the dietary protein contents which were 15 and
13 %, and 14 and 12,5 % during the first and
second phases, respectively. All phased feeding
treatments consisted of two supplementary
protein treatments which differed in the
protein source (Tables 2 and 3). The first
(groups 2, 4, 6) utilized imported protein
ingredients (IP) and the second (groups 3, 5, 7)
used mainly domestic ingredients (DP).

In the formulation of the diets more oats
and oat hulls were used to produce the low
energy concentrations of the diets for the later
laying phases (Table 3). The increased concen-
tration of limestone also contributed to this
end. The purpose of the elevated concentration
of calcium and reduced level of phosphorus in
the later phases of the diets was to help

maintain the quality of the egg shells. Each
group had six replicates of 30 hens each.

Experiment 3. This experiment on broiler
chicks was performed at the age of 21—43 days.
The experimental design included six combina-
tions of ME (M]J/’kg) and CP (%) 10,5/15,
10,5/17, 11,116, 11,1/18, 11,7/17, 11,7/19
(Table 4), thus comprising three ME levels and
two ME:CP ratios (69 and 62 M]/g protein).
Each combination also used two different
compositions of supplementary protein, the
first  consisting  of imported  protein
(FM + SBM =1P) and the second including
mainly domestic feedstuffs and fish meal (DP).

Thus the total number of groups was twelve
with three replicate pens each. During the first
three weeks all groups were fed a commercial
starter feed which contained 22 % CP and 12,6
M] ME/kg.

The ME contents of the finisher diets were
arranged using different proportions of cereals
and fat supplements, using oat hulls and wheat
bran as dilutants. The same supplementary
level of methionine was used in all diets.

Table 3. Composition and calculated contents % of the layer diet in Expt. 2.

ME MJ/CP % 10,6/15,5 10,4/14 10,1113 9,7/12,5
Diet nr 1 2 5 6 7
Fish meal 3 2 2 1,5 - - -
Meat and bone

meal 3 3 3 3 3 2 2
Soybean meal 7 4 - 3 - 6 -
Rapeseed meal - - 3,5 - 4 - 4
Pea meal - - 2 - 3 - 4
Pekilo - - 1 - 1 - 1
Barley 60,5 42 40,5 41,5 40,5 353 36
Qats 18,5 41 40 40 39,5 41,5 40
Oat hulls - - - 2 - 5 3
Rapeseed oil 0,5 0,5 0,5 0,5 0,5 05 05
Limestone,

ground 5,5 5,5 5,5 6,8 6,8 7,5 7,5
Dicalcium

phosphate 0,5 0,5 0,5 0,2 0,2 0,5 0,5
Salt 0,4 >
Vitamin premix?! 0,5 >
Mineral premix! 0,5 —>
DL-methionine 0,035 0,07 >
Methionine calc. 0,30 0,30 0,30 0,28
Lysine calc. 0,76 0,66 0,59 0,57
Calcium calc. 2,85 2,85 3,20 3,40
Avail. phosphorus

calé. 0,45 0,45 0,40 0,38

12 1) Same supplies as in the layer diet of Expt. 1.



Table 4. Composition % of the broiler finisher diets (3—6 weeks) in Expt. 3.

ME MJ/CP % 10,5/15 10,5/17 11,1/16 11,1118 11,7/17 11,7/19
Diet number 1 2 3 4 5 6 7 8 10 1 12
Fish meal 5 5 4 4 4,5 4,5 4 4 4 4 4 4
Soybean meal 8 - 15 - 1 - 175 - 15 - 2 -
Rapeseed meal - 5 - 10 - 7,5 - 12,5 - 10 - 12,5
Pea meal - 2 - 4 - 3 - 5 - 6 - 10
Pekilo - 1 - 4 - 3 - 5 - 5 - 8
Wheat - - - - 10 10 10 10 20 20 20 20
Barley 38 36 42 38 45 47 45 40 54,5 47,7 48 37,3
Oars 38 355 30 27,7 21 10,5 16 10,7 - - - -
Wheat bran - 10 - 7 - 8 - 6 - - - -
QOat hulls 6 - 4 - 3 - 2 - - - - -
Rapeseed oil 1 1,5 1 1,5 1,5 2,5 1,5 3 2,5 3,5 3 4,5
Dicalc. phosp. 1,6 1,4 1,6 1,4 1,6 1,4 1,6 1,4 1,6 1,4 1,6 1,3
Limestone, ground 0,8 —>
Salt 0,33 —>
Vitamin premix!) 0,5 >
Mineral premix? 0,5 >
DL-methionine 0,07 —>
Methionine calc. % 0,39 0,40 0,38 0,42 0,40 0,43
Lysine calc. % 0,83 0,96 0,90 1,02 0,95 1,10
KJ ME/g protein 69 62 69 62 69 62

1) Supplies per kg of diet: 17500 IU vitamin A, 1700 IU vitamin D;, 24 mg vitamin E, 1,5 mg vitaminK,
3,5 mg riboflavin, 1,5 mg pyridoxine, 22 mg niacin, 15 ug B,,, 0,6 mg folic acid, 500 mg choline

chloride
2) Same supplies as in Expt. 1.

Measurements and post mortem
investigations

Experiment 1. The body weight of chicks was
recorded as the total weight of the birds in each
cage (replicate), at one day, six weeks and 12
and 18 weeks of age. Feed consumption was
also recorded during the same periods, but the
measurements were performed per tier (6
cages).

Egg production and mortality records were
maintained on a daily basis and feed consump-
tion and egg weight according to four-week
periods. The final body weight of the hens was
measured at 64 weeks of age. The Haugh unit
and specific gravity of the eggs were measured
three times at 27, 41 and 63 weeks of age.
Experiment 2. Egg production, feed con-
sumption and mortality were recorded as in
Experiment 1. The birds were weighed at 20
and 68 weeks of age and the egg quality tests
were performed at 26, 46 and 66 weeks of age.
At the end of the trial, the thyroid glands and
livers from 30 randomly selected birds from

each supplementary protein treatment (IP and
DP) and the abdominal fat from 30 hens each
from the one and two-phase (2 b) feeding
treatments were removed and weighed. Ap-
proximately half of the dead birds were sent to
the National Veterinary Institute for diagnosis.
Experiment 3. The following traits were
measured and recorded: total weight of day-old
chicks per pen; individual weights of chicks at
three and six weeks of age; feed consumption
per pen between weighings, total slaughter
weight of both sexes per pen, mortality and
incidence of leg weakness per pen, thyroid, liver
and abdominal fat weight of eight birds and
predictes value for abdominal fat of 42 birds
per ME—CP combination by caliper technique
(PYM and THOMSON 1980).. In the slaughter-
house, eight sample carcasses taken from each
of three rapeseed meal levels (0, 5—7,5 and
10—12,5 %) for a taste panel test. The
carcasses were handled and the test performed
using 15 tasters as described earlier (KIISKINEN
1983 b).
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Analyses, ME determinations and statistics

Proximate analysis was performed for each
supplementary protein source and each lot of
the experimental diets. Amino acid contents of
the supplementary proteins and a common
sample of each diet were determined with a gas
chromatograph (HP 1570). Calcium was analys-
ed with an atomic absorption spectrophotome-
ter and phosphorus with a photometer after a
colour reaction with ammonium vanadate.
Total glucosinolates in rapeseed meal were
determined as their desulphonated silyl deri-
vates using quartz capillary column (50 m, SE

30, 170—270°C). The analysis was performed
in the Department of General Chemistry of the
Faculty of Agriculture and Forestry of the
University of Helsinki. Tannins in the pea meal
were analysed using the FOLIN-DENIS method
in the State Institute of Agricultural Chemistry
(HERRMANN 1963). The ME concentrations of
the layers’ diets in Experiment 2 were determin-
ed experimentally using difference method of
total excreta collection (5 hens per diet).

The data for each experiment were analysed
using analysis of variance, and differences in
treatment means were studied by Tukey and t-
test (STEEL and TORRIE 1960).

RESULTS

Analyses of ingredients and diets

Proximate analyses of fish meal revealed that
its crude protein content was low (55 %) and
ether extract correspondingly high (12,3 %;
Table 5). Rapeseed meal also had a relatively

low content of crude protein (32,6 %) and,
according to the total content of glucosinolates
(35,4 umol/g fat free dm) the RSM used can be
classified as an HG meal (OLSEN and
S@RENSEN 1980). Pea meal contained 0,7 %
tannins and the meal apparently derived from

Table 5. Chemical composition of the protein ingredients.

Fish Meat and

meal bone meal Son};t:l:m ){:12?le§d mlci?z) Pekilo
Proximate analysis (%)
dry matter 86,7 88,5 88,2 88,4 85,7 88,3
crude protein 55,0 42,0 443 32,6 24,2 53,6
ether extract 12,3 7,4 1,5 4,5 1,1 1,8
crude fibre - ~ 6,1 12,5 5,8 5,6
ash 18,9 36,9 5,6 7,1 3,0 3.4
Amino acids (g/16 gN)
Methionine 2,1 1,3 1,6 1,9 0,7 1,5
Cystine 0,6 0,4 1,1 1,3 1,2 0,6
Lysine 6,1 4,5 6,3 5,7 6,0 6,8
Arginine 4,5 7,6 7,8 5,9 8,5 6,6
Histidine 1,5 1,0 2,2 2,0 2,9 2,2
Leucine . 7,0 5,7 7,8 7,2 6,4 6,9
Isoleucine 4,0 2,6 3,8 5,3 33 4,1
Phenylalanine 3,7 3,1 5,4 3,9 40 1
Tyrosine 2,9 1,8 4,0 3,0 3,0 3,4
Threonine 3,7 3,0 3,9 4,9 2,9 4,3
Valine 4,5 3,5 43 6,6 3,6 49
Glycine 7,1 14,0 4,3 4,8 3,8 4,3
Calcium (%) 3,63 15,2 - - - -
Phosphorus (%) 2,63 7,0 - - - -

1) Tortal glucosinolates 35,4 ymol/g fat free dm
2) Tannins 0,7 %
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food cultivars (AULIN 1979). The cystine level
in the analysed amino acid contents of the
supplementary proteins was lower than the
table values in all cases.

The analysed CP wvalues of the diets in
Experiments 1 and 2 were without exception
lower than the calculated values, mainly as a
result of the low protein content of FM (Table
6). The contents of methionine and lysine in
the diets of the above-mentioned experiments
were also lower than expected. The determined
ME values of the layer diets in Expt. 2
exceeded the calculated values by 0,2—0,3 M]J.

Performance of birds

Experiment 1. Feeding with the LE—LP
starter diet resulted in no significant reduction
in average body weight at six weeks of age as
compared with the control diet (Table 7). The
consumption of the LE—LP starter diet was
approximately 7 % higher (P < 0,05) than that
of the control diet but the relationship in
energy and protein intake was reverse, although
the 2 and 3 % lower. ME and protein intakes of
the LE—LP groups did not significantly differ

from those of the control group.

The feeding regimen had no significant effect
on weight gain from 6 to 19 weeks of age, but
feed intake was significantly higher (P <0,05)
in the LE—LP groups than in the control
group. The consumption of ME and protein
during this period decreased in the LE—LP
groups compared to the control group and the
total protein intakes during the rearing period
were 1064, 1021 and 943 g (P<0,05) in the
control, LE—LP 1 and LE—LP 2 groups
respectively. Pea meal as the sole supplemen-
tary protein source in the LE—LP grower diets
did not significantly affect growth or feed
intake. Mortality was not significantly affected
by the feeding regimens during the starting or
growing period (Table 7).

The use of low energy and low protein levels
or PM as the sole supplementary protein source
during the rearing period of pullets did not
affect production, mortality or egg quality
during the subsequent laying period (Table 8,
Fig. 1). The hens of the PM groups consumed
slightly less feed and protein (P<0,05) and
gained less weight (P<0,05) than the hens of
the FM—SBM groups.

Table 6. Average analytical values of the diets (Experiments 1—3).

Dry Crude Ether Met-

Lysi- Iso- Threo- Cal- Phos- AME

matter protein extr. hionine ne nine leuc. nine cium phorus N
% M]/kg +SD
Expt. 1
Starters Control 87,1 18,4 4,1 0,37 0,99 1,04 0,98 0,64 0,84 0,77 -
LE—LP 88,2 16,5 4,0 0,33 0,91 1,02 0,99 0,68 0,84 0,72 -
Growers Control 87,8 14,8 3,0 0,28 0,70 0,80 0,50 0,44 0,81 0,73 -
LE—LP1 89,0 13,3 3,9 0,26 0,63 0,84 0,61 0,43 0,80 0,73 -
LE—LP 2 89,3 11,6 3,9 0,25 0,55 0,71 0,49 0,35 0,78 0,72 -
Layer diet 88,5 14,6 3,5 0,26 0,69 0,86 0,70 0,55 2,90 0,69 -
Expt. 2
Layer diet 1 88,1 14,5 3,3 0,26 0,70 0,81 0,55 0,52 2,83 0,71 10,85+0,17
” 2 and 3 88,2 13,0 3,8 0,26 0,55 ,0,70 0,64 0,49 2,85 0,72 10,62+0,15
” 4 and 5° 88,7 12,0 3,7 0,23 0,46 0,67 0,46 0,42 3,02 0,62 10,37%0,15
” 6 and 7 88,9 11,6 3,6 0,23 0,51 0,59 0,42 0,39 3,24 0,60 10,0010,11
Expt. 3
Broiler finisher )
” 1 and 2 86,9 14,9 4,5 0,39 0,81 0,99 0,65 0,52 0,90 0,82 -
” 3 and 4 86,2 16,9 4,5 0,40 0,87 1,05 0,81 0,62 0,85 0,78 -
” 5 and 6 86,4 16,0 4,7 0,42 0,87 0,92 0,99 0,51 0,80 0,75 -
»” 7 and 8 86,7 18,2 4,6 0,42 0,93 1,15 1,08 0,56 0,85 0,83 -
” 9 and 10 86,1 17,0 5,2 0,40 0,82 0,94 1,10 0,53 0,85 0,76 -
”11 and 12 85,9 18,6 6,0 0,43 1,10 1,30 1,26 0,63 0,89 0,81 -



Table 7. Performance of the chickens during the rearing period (Exprt. 1).

Control LE—LP FM—SBM1) pPMm2)
1 2
ME/CP in starter 11,0/18,4 10,0/16,5 10,0/16,5 10,0/16,5 10,0116,5 SE?)
" in grower 109148 10.1/13,3 9,7/11,6 9,9/12,5 9,9/12,5
Body weight (g) .
6 weeks - 470 464 457 461 460 2,1
12 ” 1042 1028 1027 1033 1022 3,5
18 » 1329 1314 1305 1309 1309 4,8
Feed intake (kg/bird)%)
0—6 weeks : 1,152 1,23b 1,23b 1,26 1,21 0,012
6—12 ” 2,902 3,05b 3,21¢€ 3,11 3,14 0,019
12—18 ” 2,862 3,0 b 3,l9b 3,08 3,20 0,031
0—-18  ~ 6,912 7,37b(7,02)7,63b (7,02)7,45 (6,98)7,55 (7,07)0,045
Energy intake (M] ME/bird)
© 0—6 weeks 12,60 12,34 12,34 12,58 12,10 0,128
6—12 7 31,68 30,95 30,99 30,80 31,14 0,594
12—18 ”» 31,16 31,32 30,87 30,50 31,70 0,313
0—18 75,44 74,61 74,19 73,87 74,93 0,456
Protein intake (g/bird)
0—6 weeks 211 204 204 208 200 2,1
6—12 ” 4302 406b 370¢ 390 386 2,5
12—18 4234 4112 369b 386 393 3,7
0—18 10642 1021b 943¢ 984 979 5,7
Morrtality (%)
0—6 weeks 5,8 6,5 4,7 5,4 5,8 0,69
6—18 7 0,5 0,2 0,8 0,5 0,6 0,15

1) FM—SBM = fish and soybean meal
2) PM = pea meal
3) SE = standard error of mean

a-c Means with a different superscript letter within a row are significantly different (P < 0,05).
If no letters are used the differences are non-significant.
4) Figures in parenthesia show feed intake minus sand content.
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Fig.1. Egg production of pullets during the laying period
(Expt. 1). ’ \

Experiment 2. With regard to the parame-
ters of egg production no significant differences
were ascertained between the treatments (Table
9). The average egg weight of the phased
groups was, however, 0,7—1,1 g lower than that
of the control group. The hen-day production
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Fig. 2. Egg production % in Expt. 2.

!

curves of the. constant and phased feeding
groups were fairly similar (Fig. 2). Feed
consumption in the two-phase group (2 b)
which received diets with the lowest ME and
protein concentrations was significantly higher
(P <0,05) than that in the other groups. This



Table 8. Performance of the laying hens and egg quality as a response to the dietary
treatments during the rearing period (Expt. 1).

Dietary regimen Control  LE 1 LP2 FM—S$BM PM SE
Age at 50 % laying days 169 170 17 170 171 0,40
Egg output
kg/housed hen 12,68 12,88 12,69 12,73 12,85 0,080
% (hen-day) 743 756 751 755 753 035
g/hen/day 42,2 42,7 42,7 42,9 42,6 0,20
Egg weight g 56,8 56,4 56,9 56,8 56,6 0,10
Feed intake g/h/d 113,5 114,7 113,9 115,3 113,3 0,44
kg/kg eggs 2,69 2,69 2,67 2,69 2,66 0,011
Protein intake g/h/d 16,4 16,5 16,4 16,7 16,3* 0,06
glkg eggs 388 388 385 389 384 1,6
ME intake K]J/h/d 1172 1185 1176 1191 1170 7,2
M]J/kg eggs 27,80 27,81 27,50 27,78 27,54 0,13
Final body weight g 1865 - 1875 1847 1883 1841 80
Weight gain % 39,57 41,9 39,5 42,0 39,5% 0,43
Mortality % 5,0 5,8 8,3 8,1 6,1 0,82
Haugh Unit 27 weeks 93,0 92,8 93,0 93,0 92,8 0,27
? 41 83,7 84,3 84,2 84,1 84,4 0,33
” 63 74,8 76,2 76,3 75,4 77,3 0,47
Spec.gravity 27 weeks 1,0893 11,0905 11,0901 11,0905 1,0901 0,00026
” 41 1,0847 11,0852 11,0847 11,0854 1,0844 0,00026
” 63 7 1,0813 1,0817 11,0815 11,0817 1,0815 0,00032
a-b, * P < 0,05
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Fig. 3. Feed intake in Expt. 2.

becomes particularly visible during the second
phase when the group was fed a diet with 9,7
M]/kg and 11,6 % CP (Fig. 3). Feed conversion
in the phased groups was 3—5 % poorer than
in the control group but the differences were
not significant. Daily protein supply was
relatively low (Table 9, Fig. 4) and the
differences between the constant feeding and
phased feeding were significant (P < 0,05). The
use of phased feeding saved an average of 25 g
protein in the production of one kilogram of
eggs (P < 0,05). Daily ME intake of the phased

3 408400402h

Period

Fig. 4. Protein intake in Expt. 2.

groups was also lower than that in the control
group but no significant differences could be
ascertained in it or in the ME conversion. The
differences in intake of nutrients between the
supplementary protein treatments (IP, DP)
were very slight.

Final body weight and percentage weight
gain of hens fed phased or DP diets were
significantly (P < 0,05) lower than those of the
corresponding controls (Table 9). No signifi-
cant differences in mortality were observed
between the treatments.
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Talf)le 9. Performance and egg quality data for hens fed phased diets and different

supplementary proteins (Expt. 2).

Diet'a,ry regimen

Number of phases

Supplemantary protein!)
P DP SE

K 1 2(a) 2(b) 3
Egg output (control)

kg/housed hen 12,77 12,21 1281 1250 12,54 12,47 0,092

% 733 721 729 727 723 728 0,36

g/hen/day 429 41,7 42,1 41,8 41,8 41,9 0,26
Egg weight g 58,5 578 578 574 57,8 576 015
Feed intake g/h/d 114,42 11472 117,7b 11502 1157 1159 0,42

» kglkg eggs 2,67 2,75 2,80 2,76 2,77 2,77 0,014

Protein intake g/h/d16,32  152b 1450  148b 147 149 011

7 glkgeggs 3813 364b 345 356bc 353 357 2,5
ME intake KJ/h/d 1219 1191 1180 1174 1184 1179 4,4

- »M]/kg eggs 28,4 28,6 280 28,1 284 282 0,13
Final body weight 19212 1829 1822b  1771b 1829 1785+ 7.0
Weight'gain % 36,72 31,80 3000 297 320  290¢ 0,40
Mortality % 7,2 100 47 6,9 5,4 8,5 0,85
Haugh unit 26
weeks 96,4 947 957 948 952 948 0,28
Haigh unit 46
weeks 79,680 go,0ab 7772 80sb 792 793 0,34
Haugh unit 66
weeks 688 726 699 708 71,6 70,8 047
Spec.gravity 26
weeks 1,0899 11,0893 1,0891 1,0889 1,0893 1,0889 0,00024
Spec.gravity 46
weeks 1,0853 1,0835> 1,0850 1,08423b 1,0843 11,0842 0,00021
Spec.gravity 66
weeks 1,0813 1,0826 1,0831 1,0823 1,0827 1,0826 0,00026
2 p<0,05

1) IP = mainly imported protein ingredients

DP = mainly domestic ingredients

Feeding a diet containing domestic supple-
mentary protein had no significant effect on the
interior quality or shell strength of the eggs
laid, as measured by Haugh units and specific
gravity (Table 9). The second determination of
egg quality (40 weeks) showed a lower HU for
one of the two-phase groups (2 b) than for the
other groups and the difference was significant
(P <0,05) in comparison with the three-phase
group. However the specific gravity of eggs in
the other two-phase group (2 a) differed
significantly (P < 0,05) from that of the control
group. '

Experiment 3. Chicks fed the 19 % protein
and 11,7 MJ/kg finisher diet had a higher rate
of weight gain (P <0,05) than those fed other
diets, excluding bjrds on the other extreme diet
with 15 % protein and 10,5 M] ME/kg (Table
10). No significant differences were ascertained
in growth results between the two ME:CP
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ratios and supplementary protein treatments.
There were significant interactions (P < 0,05)
of supplementary protein x K]/g CP and sex X
K]J/g CP (Table 11). The average slaughter
weights on the highest energy diets were bigger
than on the other diets but a significant
difference (P < 0,05) was found only between
the 11,7/19 and 11,1/16 diets.

The daily feed intake (121—131,5 g) was very
high and the ME—CP combination 10,5/15
differed significantly (P < 0,05) from the combi-
nations 11,1/18 and 11,7/19. The difference
between the two ME:CP ratios was also
significant (P < 0,05). Feed conversion of the
10,5/15 diet was significantly (P<{0,05) poorer
and that of the 11,7/19 diet significantly
(P < 0,05) better than that of the other ME—
CP combinations. Feed efficiency was better on
the lower ME:CP ratio than on the higher ratio
(P < 0,05).



Table 10. Performance of broiler chicks (Expt. 3).

Dietary treatment ME—CP combinations

KJ/g CP Suppl. prot.
iy

10,5/15 10,5/17 11,1/16 11,1718 11,7117 11,7/19 69 62 Dp SE
Initial body weight :
(3 wks) g 653 651 647 646 655 653 652 650 651 651 1,5
Final body weight
(5 wks) g 1698b 16782 16667 16722 16813 1716b 1682 1689 1685 1685 5,0
Weight gain :
(3—6 wks) g 10458b 10273 10192 10268 10263 1063P 1030 1039 1034 1034 3.8
Slaughter weight g 10402D 1036ab 10262  10333b 1052bc 1062bc 1039 1043 1042 1041 3,6
Feed intake (3— ' E
6 wks)g/bird/day 131,52 125,23b 12572 1208b 12463 121,00 1272 1224% 1249 1248 097
kg/kg weight gain 2,812 2,680 2,670 2630 265D 249c 271 260% 265 267 0022
Protein intake (3—6
wks) gbird/day 1962 21,220 2012 220b 2032 2256 201 21,9 208 21,2 031
glkg weight gain 4182 454bc  4p7ab  4z9c  432abc isgbc 426 464 444 446 59
ME intake (36
wks) KJ/bird/day 13812 1315b 13952 13413b 1458¢  1437¢ 1411 1364* 1388 1388 13,1
M]/kg weight gain 29,580 28,12  29,62b 292ab 31.0b  2913b 300  288* 294 295 022
Mortality % (3—6 -
wks) 2,4 0,7 0,7 2,0 2,0 1,3 1,7 1,3 1,3 1,7 0,27
Leg weakness % 1,66 0,67 1,66 1,33 200 1,00 1,78 1,00 1,55 1,22 026
Fat deposition ‘ '
Abdominal fat % 1713b  1,768b 1542 1402 208 1956 1,75 1,70 1,83 1,66 0,076
Caliper mm 3,81a¢  350ab 373ac 333b  413c  354ab 389 349v 372 366 0,045
a-Cp<o,05
#+P0,001
Table 11. Analysis of variance (F-values) in Expt. 3.
Fat deposition
Dietary Final Weight Daily Feed Abdominal Caliper
treatment d.f. weight gain feed intake Conversion fat mm
ME—CP comb. 5 7,58 B17F  257% 92 2 45% g5y
K]/g CP 1 229 340  4,19* 845 0,09 20,8
Suppl. prot. 1 0,05 0,00 0,00 0,13 1,26 0,43
Suppl.prot. XK]J/g CP 1 4,33% 4,62% 4,39* 0,23 0,07 0,29
Sex 120307 1449% _ — 15,245 3,46
Sex X ME—CP 5 1,92 206 — — 222 1,08
Sex X KJ/g CP 1 553 556¢ — — 4,09* 1,63
Sex X suppl. prot. 1 0,04 0,07 — — 0,58 0,08
d.f. of error 1759—1767 30—34 70—78 251259
P < 0,05

P <001
P < 0,001

Daily protein supply and protein conversion
increased (P <0,05) when the ME:CP ratio
decreased, and, on the other hand the ME
intakes decreased (P<0,05) with the decreas-
ing ME:CP ratio.

With regard to the supplementary protein
treatments the differences in feed and nutrient
intake were not significant. There was a
significant interaction of supplementary protein
x KJ/g CP in daily feed intake (Table 11). No

significant  differences were ascertained in

mortality or incidence of leg problems between
the treatments (Table 10).

Post mortem examinations and off-flavor of
broiler meat

Fat deposition in broilers (Expt. 3) measured as
a content of abdominal fat or as a rectal caliper
value did not increase consistently with energy
level (Table 10). Abdominal fat content on the
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Table 12. Results of the post mortem examinations (Exeriments 2 and 3).

Thyroid weight
(mg/100 g live wt.)

Liver weight
(g/100 g live wt))

Fatty and
haemorrhagic livers/
obducted hens
1r DP

Abdominal fat (% of live wt.)

Dietary treatment P (IRSM 0} DP (RSM+) IP (RSM 0) DP (RSM+) One phase Two pglases
2 b)
Expt. 2 .
N =30 9,631+2,35 14,30%5,19 2,4740,47 2,5410,47 7,0512,21 5,98+2,15 4/15 18/26
F-ratio ’ 29,77%%% 0,36 3,37
Expt. 3
N=24 10,28+2,73  * 14,64+4,96 1,83+0,42 1,9340,35 — — — —
F-ratio 23, %% 1,53
w4 P < 0,001

highest ME level was, however, significantly
higher (P < 0,05) than on the medium level and
the larger ME:CP ratio produced higher
(P<0,001) caliper values than the lower ratio.
According to the abdominal fatr weight measure-
ments the difference in fat deposition was
significant (P<0,001) between sexes (Table 11).
In Experiment 2 abdominal fat did not differ
significantly between the constant and two-
phase (2 b) feeding although it was higher in
the hens of the former treatment (Table 12).
The thyroid weight of the hens fed the DP
diets (RSM) was approximately 1,6 times
higher in Experiment 2 than the thyroid weight
on the IP diets and that of the broilers in
Experiment 3 1,4 times higher than on the IP

diet (Table 12). There was a clear difference in
the incidence of fatty and haemorrhagic livers
in the obducted hens
supplementary protein treatments.

between the two

Carcasses of broilers which had received
10—12,5 % RSM in their diet showed a
tendency towards a higher incidence of off-
flavours than those of birds which were fed the
lower levels (Table 13).

Table 13. Preference of the taste panel and observed off-
flavours in broiler meat (Expt. 3).

RSM level in diet % 0 5—7.,5 10—12,5
Number of 1st place 7 3 5

» » » 3 3 3

» » » 5 4 6
Observations of
off-flavours 2 1 6

DISCUSSION

Feeding replacement WL chickens a starter diet
containing 16,5 % protein and 10 MJ ME per
kilo and two grower diets with 13,3 and 11,6 %
protein and 10,1 and 9,7 M] ME per kilogram
resulted in a non-significant decrease in body
weight at 18 weeks of age (Expt. 1). This result
agrees with the earlier studies, which report
that no or only slight decrease in body weight
of egg-type pullets is produced at fairly low
dietary energy levels or by using moderate
amounts of inert substances to dilute diet
(HiLL and DANSKY 1954, BERG and BEARSE
1956, BERG 1959, LILLIE and DENTON 1966,
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ANDREWS et al. 1972, SLOAN and HARMS
1973, PETER et al. 1976).

This 1s due to the increased feed intake,
which was also confirmed in the present study.
If the proportion of sand is excluded, the
differences in the feed intake are small. The
slight tendency towards decreased ME con-
sumption on the LE—LP diets does not mean
an improvement in the energy conversion
expressed as M]J per kilogram weight gain but
can mean a small saving in producing a laying
pullet, although the LE—LP 1 group indicated
compensatory feed intake and growth during



the subsequent laying period. However the
savings in protein consumption of 40 and 120 g
per pullet because of the LE—LP diets were
noticeable. Because the composition of the
LE—LP diets differed considerably from that
of the control diets the possible improvement
in energy utilization as a consequence of sand
supplementation could not be ascertained.

The results of replacing fish and soybean
meal by pea meal in the LE—LP grower diets
showed that replacement chickens can be
successfully fed a diet which is formulated from
oats, pea meal and methionine, vitamin and
mineral supplements. This type of diet could
be prepared using a special premix, for example
on a farm which cultivates oats and pea
together.

The fact that the use of the LE—LP diets
during the rearing period had no adverse effect
on the subsequent laying performance agrees
with most of the earlier results (BERG and
BEARSE 1958, BERG 1959, LILLIE and DENTON
1966, ARMAS et al. 1872, PETER et al. 1976).

It was surprising that no appreciable differen-
ces appeared in egg production between the
constant feeding and the phased feeding
systems (Expt. 2). The protein content of the
phased diets was extremely low and in spite of
the low energy content feed intake of the
phased groups, excluding the two-phase group
with the lowest ME and CP contents (2 b), did
not notably exceed that of the control group.
Therefore daily protein intake of 14,5 — 15 g
was quite marginal and could have produced a
deficiency in one or more amino acids. On the
other hand, according to some reports, 14 —
14,5 g protein per hen per day is adequate to
support egg production and egg  weight
(THAYER et al. 1974, REID 1976, EL BOUSHY
and MUILWIJK 1978).

In the present study, daily lysine intakes
calculated according to the analyses and feed
intake were below 650 mg in the phased groups
after 36 weeks of age. In the other two-phase
group (2 b) daily lysine intake at 28 — 36 weeks

of age was only 530 — 590 mg. McNAUGHTON
et al. (1980) suggest a lysine requirement of 750
— 623 mg/hen/day depending on the laying
phase. According to HURWITZ (1980), and
taking into consideration the ME intake in this
experiment, 580 — 600 mg lysine/hen/day
should have been adequate.

The lower — though not significantly
smaller — egg weight on the phased feeding
regimens was apparently due to the decreased
supply of protein and metabolizable energy,
which produced the smaller body weight and
weight gain in the phased groups than in the
control group.

The major advantage of the phased feeding
was the better efficiency of protein conversion.
CAVE and HAMILTON (1982) also presented
the same conclusion. No improvement in the
conversion of ME could be shown in this
experiment although the phased groups appar-
ently deposited less body fat. There is
evidence that laying hens fed a medium or high-
energy diet ad libitum take in more ME than is
needed for a maximum rate of laying or is
desirable for the greatest economic return
(McGINNIS and DRONAVAT 1967, PETERSON
1971, AUCKLAND et al. 1973).

Although the specific gravity values of eggs
laid by hens of the phased groups were not
significantly higher than those of the control
group at the end of the experiment, the results
suggest that phase-fed calcium can improve
shell quality, as OUSTERHOUT (1981) has
reported. Unfortunately the calcium levels and
differences between the diets were relatively
small in the present study. The phased
phosphorus may also have positively affected
shell quality.

The almost equal results on the two
supplementary protein regimens tell that the
low protein diets in the phased feeding system
can be based on domestic protein sources. This’
agrees with an earlier study on laying hens
(KIISKINEN 1983 c¢). Mortality in the DP
groups was somewhat higher than that in the
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IP groups apparently as a result of the use of
the HG—RSM. This view is supported by the
higher incidence of fatty and haemorrhagic
livers in the former groups.

In conclusion, phased feeding systems can
clearly offer an opportunity to reduce the
protein requirement for egg production and to
increase the level of national selfsufficiency in
the protein supply for laying birds.

Average weight gain during the finishing
period (3 — 6 weeks) and slaughter weight of
broiler chicks were satisfactory on all ME—CP
combinations, although the protein content
varied from 15 to 18,6 % and the calculated
ME concentration from 10,5 (2,5) to 11,7 M]J
(2,8 Mcal) per kilogram of diet (Expt. 3).
Thanks to the fish meal and supplemented
methionine the contents of the amino acids
were obviously adequate and the birds were
able to eat a surprisingly high amount of feed
to satisfy their requirements for energy and
protein. KONDRA et al. (1974) reger to the
chicken’s capacity for a high degree of
anatomical and physiological adaptation to
compensate for variations in the nutrient
concentration of their diets.

The larger ME:CP ratio caused higher feed

and ME intakes and poorer efficiency than the
smaller ratio. This agrees with the results of
GERUM and KIRCHGESSNER (1977) and KIRCH-
GESSNER et al. (1978). It seems that on
low dietary protein levels, the feed intake of
chicks is more affected by the dietary protein
than the energy content. In general, the energy
content. is regarded as a main factor deter-
mining feed consumption. ALMQVIST (1952)
has stated that ”if a slight amino acid deficit
exists, the animal will attempt to compensate
by consuming more of the diet, in which case
the rate of growth may attain the maximum
but the efficiency of the diet may not™.
DONALDSON et al. (1956) reported that the
energy intake and carcass fat of broilers
increased as the calorie: protein ratio increased.

As a counterbalance to the poorer feed and
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energy efficiency, approximately 40 g protein
was saved per kilogram of weight gain by
increasing the ME:CP ratio from 62 to 69 K]J/g
CP. Considering both energy and protein
efficiency, it seems that if low energy finisher
diets are used protein content should also be
reduced or vice versa. With regard to body
weight gain and composition, an energy:
protein ratio of 130—160 kcal/% CP is
recommended for broilers of 3 — 5 weeks of
age, which corresponds to 54 — 67 KJ/g CP
(GERUM and KIRCHGESSNER 1977, KIRCH-
GESSNER et al. 1978). The sex x ME/CP
interaction can be éxplained by the fact that
the response of sexes to the varying ME:CP
ratio is different (KAZEMI and AMIN 1977).
Male chicks grew better on the higher ME:CP
ratio than on the lower ratio, and among
females the weight gain was equal.

The response of broiler chicks to the
supplementary protein treatments was the
same. This suggests 5 — 12 % HG—RSM can
be included in the broiler finisher diets without
any adverse effects on the rate of growth
although the goitrogenic effect of RSM was
very clearly shown in the thyroid weight. The
higher incidence of off-flavours found in broiler
meat on the highest level of HG—RSM may
have been partly due to the more abundant use
of rapeseed oil to adjust the energy levels of the
diets.

With regard the deposition of abdominal fat,
the differences between the ME:CP ratios and
the supplementary protein treatments were
relatively small. The caliper technique seems to
give results relatively comparable to the
abdominal fat weight measurements as reported
by PyM and THOMPSON (1980).

The results on broiler chicks suggest that
satisfactory final weights of broiler chicks can
be achieved by using low energy, low protein
diets. This means reduced protein requirements
and obviously under certain circumstances,
reduced costs.
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SELOSTUS

Eriiden ruokinnallisten menetelmien soveltuvuus siipikarjan valkuaisen kdytdn ja
lisivalkuaistarpeen vihentimiseen '

Tuomo KuskINEN

Maatalouden tutkimuskeskus

Kolme ruokintakoetta suoritettiin kiyttimilld energiasisil-
seoksia kananpoikasten ja broilereiden kasvatuksessa seki
jakso- eli faasiruokintaa muniville kanoille.

Ensimmiisessi kokeessa munijakanoiksi kasvatettavien
poikasten lihtorehu (0—6 vk) sisilsi muuntokelpoista
energiaa (ME) 11,0 ja 10,0 MJ/kg seki vastaavasti valkuaista
(CP) 18,4 ja 16,5 %. Kasvatusrehujen ME/CP-pitoisuudet
olivar 10,9/14,8 (kontrolli), 10,1/13,3 (LE—LP 1) ja 9,7
MJ/11,6 % (LE—LP 2). Molemmat LE—LP kasvatusrehut
sisilsivit ainoana viljana kauraa sekid lisivalkuaisena joko
kalajauhoa ja soijaa tai hernejauhoa. Rehujen laimentajana
kiytettiin hienoa hiekkaa. '

Toisessa kokeessa munivien kanojen vuoden pituinen
koekausi jaettiin kahteen tai kolmeen samanpituiseen jak-
soon ja rehujen ME-, CP- ja fosforipitoisuutta laskettiin
sekd kalsiumpitoisuutta nostettiin tuotantokauden loppua
kohden. Jaksoryhmien lisivalkuainen oli joko pizasiassa ka-
la- ja soijajauhoa tai kotimaisia valkuaisrehuja. Kolmannen
kokeen broilerit saivar kasvatuskauden toisella puoliskolla
(3—6 vk) koerehuja, joihin sisiltyi kuusi eri ME—CP-yh-
distelmii, kaksi ME:CP-suhdetta (69 ja 62 K]/g CP) seki
kaksi lisivalkuaiskoostumusta. Valkuaispitoisuus vaihteli
15—18,6 % ja ME-pitoisuus 10,5—11,7 MJ/kg.

Kasvatuskauden rehun vikevyys ei vaikutranut merkit-
sevisti nuorikoiden painoihin eiki niiden mydhempidin
munantuotantoon. Kiytettiessi LE—LP-seoksia voitiin
sidstdd valkuaista 120 g:aan saakka nuorikkoa kohden.

4 408400402h

Koetulosten mukaan vihivalkuaisin kasvatusrehu voi-
daan tehdi yksinomaan kaurasta ja herneesti sopivalla esi-
seoksella (+ metioniini) tiydennettyni.

Jaksoruokinta ja kiytetyt lisivalkuaiskoostumukset eivit
vaikuttaneet merkitsevisti kanojen tuotantoon. Jaksoruo-
kinnalla valkuaisen piivikulutus oli eldinti kohden 14,5—
15 g ja vertailuruokinnalla 16,3 g. Valkuaisen sidst6 muna-
kiloa kohden oli 17—36 g. Tulokset antavat tukea myds
sille kisitykselle, etti kalsiumin ja mahdollisesti fosforin
saannin jaksoitus on hyddyllisinti munankuoren laadun
kannalta. ' 4

Broilerien kasvutulokset olivat tyydyttdvii kaikilla ME—
CP-yhdistelmilld, vaikka tilastollisesti merkitsevid eroja
niiden vililli oli todettavissa. Kahden ME:CP-suhteen ja
lisivalkuaiskoostumuksen vililli ei ollut merkitsevid eroja
kasvussa. Rehunkulutus oli suurempi, rehun ja ME:n hy-
viksikiytté huonompi, mutta valkuaisen hyviksikiytto pa-
rempi kiytettiessi suurempaa ME:CP-suhdetta. Tuloksis-
ta voidaan my®ds piitelli, ettd energia- ja valkuaishydtysuh-
teen kannalra broilerrehun energia- tai valkuaistason alen-
tamiseksi tarvitaan my8s toisen tekijin pitoisuuden pienen-
tdmisti.

Tutkimuksen tulokset viittaavat sithen, ettd tyydyttivid
tuotantoa voidaan yllipitii energiasisilldltiin ja valkuaispi-
toisuudeltaan melko “laimeilla” rehuseoksilla sovittamalla
niiden kiytté tuotantovaitheen mukaisesti. Niin sddstetddn
1zhinni valkuaista, miki voi mifricloissa olla tarpeellista ja
taloudellista.
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METABOLIZABLE ENERGY VALUE AND DIGESTIBILITY OF
SOME PROTEIN SOURCES FOR POULTRY

TuoMmo KIiIsSKINEN and LEA HUIDA

KuskiNeN, T. & HuIDA, L. 1984. Metabolizable energy value and digestibility
of soine protein sources for poultry. Ann. Agric. Fenn. 23: 26—38. (Agric. Res.
Centre, Inst. Anim. Husb., 31600 Jokioinen, Finland.)

Appai"ent metabolizable energy (AME), AME corrected to nitrogen equilibrium
(AMI‘i’n) and digestibility of the main chemical constituents were determined for high
glucosinolate and low glucosinolate rapeseed meals (HG—RSM, LG—RSM), whole
and ground rapeseeds (HG—RS Span, LG—RS Ante), peas, horse beans (HB), wheat
protein concentrate (WPC), single cell proteins (Pekilo and Silva), meat and bone
meals (MBM) and dried skimmed milk (DSM). White Leghorn chicks 4—8 weeks of
age, laying hens and mature young cocks were used. Some of the determinations were
performed with both chicks and hens, using difference method of total excreta
collection.

The AME values of ingredients were: RSM 7,00—10,21, RS (ground) 17,11—18,97,
pea 11,69—13,23, HB 12,57—13,39, WPC 14,96, Pekilo 10,59—11,42, Silva 12,11,
MBM 7,35—12,36 and DSM 12,24 M]/kg DM.

The large variation in the ME of RSM was mainly due to the variation in its fat
content: the correlation coefficient between the AME and crude fat values of RSM
was 0,67 (P <<0,001). The results suggests that the protein of HG—RSM is more
poorly digested than that of LG—RSM.

Grinding of rapeseed improved its ME value by 30 % (P < 0,001). The increase in
the energy value was chiefly caused by an improvement in fat digestibility (P<C0,001).

Significant differences were found in digestibility and ME values between rapeseed,
pea and horse bean cultivars. Silva’s fat and carbohydrates were significantly better
digestéd than those of Pekilo by the hens. Carbohydrates of DSM (lactose) are
relatively poorly digested (69,8 %) by poultry.

Significant differences between chicks and hens were confirmed in the AME
values of rapeseed, pea and meat and bone meal. The adult hens digested the organic
matter and protein of rapeseed better (P<0,01) than chicks six weeks of age.

Index words: metabolizable energy value, digestibility, protein sources, chick, hen,
cock.




INTRODUCTION

In Finland metabolizable energy (ME) has only

recently been accepted as an official energy
value for poultry feed. However, it has been
used as a worldwide standard for the last 15—
20 years. Metabolizable energy of a diet is
defined as its gross energy minus the energy in
faeces and urine derived from the same quantity
of the diet. It is relatively easy to determine
with poultry because faeces and urine are
evacuated together. The metabolizable energy
is generally determined as the apparent ME
value (AME), because it also includes endoge-
nous energy (metabolic faecal and endogenous
urinary energy). SIBBALD (1975) developed the
true metabolizable energy (TME) bioassay that
corrects the energy in excreta for endogenous
energy as measured from fasting birds. This
method is still under discussion and the AME
values are used in the analysis tables.

It has been customary to correct the
conventional AME values for nitrogen (N)
retention or loss. The correction is considered
to represent the energy content of excretory
materials containing N but retained in the

body. In applying N correction, one or the
other of two factors, 8,22 (HILL and ANDER-
SON 1958) or 8,73 kcal/g N (T1TUS et al. 1959),
have been used. The latter factor perhaps
represents more truly the excretory products of
protein metabolism because it takes into
consideration the fact that uric acid is not the
sole N excretion product in the chicken.

Because of the relatively simple methods for
determining ME values of poultry feeds,
digestibility values are very seldom given. This
has been partly due to the complicated
determination of nitrogen digestibility, which
involves either colostomised hens or chemical
methods to distinguish urinary nitrogen and
faecal nitrogen (EKMAN et al. 1949, HARTFIEL
1963, TERPSTRA and HART 1974).

The present investigation includes ‘some
occasional AME and digestibility determina-
tions with domestically produced protein sour-
ces. The determinations were performed during
1978—1983 and most of the test ingredients
were included in the diets of feeding experi-
ments on growing and laying (breeding) birds.

MATERIAL AND METHODS

Birds and housing

White Leghorn laying hens, chicks and mature
young cocks of two different strains (SK 12 in
Experiments 1 and 2 and SK 51 in Experiments
3—5) were housed in wire cages in rooms with
lighting, heating and ventilation. The birds,
their initial age and average weight in the five
experiments were:

Expt. 1.laying hens 36 weeks 1980 =+ 112¢g
” 2.7 ” 64> 1760 £ 967
? 2.female chicks 7 7 710 £ 667
” 3.male »? 57 475 £ 60”7
Y6 700 £ 57”7

th] 4 »

laying hens 30 weeks 1645 + 123 g

cocks 247 1810 £ 114”
One bird was put in each cage, except in
Experiments 2 and 3 which had two chicks per
cage. The cages were furnished with external
feed troughs and nipple waterers, apart from
those for chicks, which had water cups. The
size of the cages for chicks was 36x43x 30
cm. The cocks were kept in larger cages (with
horizontal net floor : 31X 45X 52 cm), than
hens (32x 40x 48 cm: with slanting floor).
Room temperature was 17—19°C for adults .
birds and 19—23°C for chicks. Relative
humidity ranged from 50 to 80 %.
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Test ingredients and experimental
procedures

The apparent ME (AME) and digestibility of
the ingredients were determined by the indirect
(difference) method of total excreta collection.
The test ingredients and their concentrations
in the assay (basic) diets are shown in Table 1.
Two Finnish single cell protein products
(Pekilo and Silva) were tested and two meat
and bone meal (MBM) samples were received
from the two biggest producers in Finland.
Wheat protein concentrate (WPC) is a by-
product of the Firnish wheat starch industry;

Table 1. Test ingredients and their proportions in the assay

Expr. 1

LG—RSM (Brassica napus L. cv. Tower) 30 %
Pea (Pisum sativum L., sorting waste) 50"
Horse bean (Vicia faba L., cv. Arla and Mikko) 35”7
Pekilo (Paecilomyces varioti) 257

Silva (chiefly Candida #tilis)

Expt. 2

LG—RSM (B. napus L., cv. Regent) 207
HG—RSM (B. campestris L., cv. Span + Torch) ”
Pea (sorting waste) ”
MBM 1 and 2 ”

- 1) LG—RSM = low glucosinolate rapeseed meal
HG—RSM = high ” »” »?

RS = rapeseed MBM = meat and bone meal

WPC = wheat protein concentrate

Table 2. Composition of the basic diets.

the horse-bean Mikko, pea cultivars Jo 7636
and Jo 6728 and low glucosinolate rapeseed
cultivar Vankka have been bred in Finland.
The test ingredients replaced 25—50 % of
the whole basal diet (Expt. 1) or 20—40 % of
the protein-grain premix (Experiments 2—S5,
Table 2). The test ingredients were used as
such or ground like the other components of
the diet to pass through a 3—4 mm screen. The
rapeseeds were ground by a KT-sako mill (2,0
mm). Six to eight replicate birds or pairs of
chicks were allotted to each experimental diet.
The birds were adapted to the diets for four
or five days before the excreta collection period

(basic) diets.1)

Expt. 3

Dried skimmed milk (spray dried) . 25 %
WPC ' ”
Pekilo ”

Expr. 4

HG—RSM (B. campestris L.) ”
HG~—RS (cv. Span) ) ”
LG—RS (B. campestris L., cv. Ante) »

Pea (cv. Jo 7636 and 6728) 40"
Expt. 5
HG—RSM 1 and 2 (B. campestris L.) 25

LG—RSM 3 (B. campestris L., cv. Sigga) and 4
(B. campestris L., cv. Vankka) ”

~ Layers Chicks Cocks

Expt. 1 % Expt.nr 2 4 2 3 4 5

Soybéan meal 12 Protein-grain premis!) 91 91 96 96,5 95 96 (barley)

Barley 55 .  Mineral-vitamin premixz) 9 9 4 3,5 5 4

QOats 23 1) Composition %

Ground limestone 6 Fish meal 4 4 3 4

Dicalcium phosphate 2 Soybean meal 11 11 14 9 11

Salt 0,5 Barley R 85 85 80 88 85

Mineral premix 0,5

Vitamin ” ) 1,0 2) Composition (%)

DL-methionine 0,05 Ground limestone 58 — 15 10 20
Dicalcium phosphate 22 44 60 40 40
Celite 545 13 25 — 20 —
Salt 3,5 10 12 8 9
Mineral premix 1,5 10 7 10 12,5
Vitamin ” 1,5 9 4,5 10 12,5
DL-methionine 0,5 2 1,5 2 3

L-lysine
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of four or five days. Daily feed was rationed to
100—150 g for adults birds and 60—70 g for
chicks, and feed intake was measured daily.
Feed samples were taken immediately after diet
preparation and dried in an air oven (60°C, 16
h) and then stored in plastic sample boxes for
later determinations. Excreta was collected
daily from polythene trays beneath the cages of
the invidual birds (pairs).

Feathers, scales and spilled feed were remo-
ved. Spilled feed was weighed and its dry
matter content determined. The excreta was
frozen every day, melted and weighed prior to

analysis.

Chemical analyses

The proximate anlysis was performed on each
test ingredient, basal and test diet according to
the standard methods used in the Institute
of Animal Husbandry of the Agricultural
Research Centre. Materials were hydrolysed
with 3N HCI before ether extraction. Samples
of excreta were subjected to analyses of
moisture, total nitrogen, ether extraction after
hydrolysis, faecal N content by the uranyl
acetate method described by HARTFIEL (1973)

in Experiment 1 and by the AG — Hg — urate

method according to TERPSTRA and HART
(1974) in the other experiments. The rest of the
excreta was dried in an air oven at 60°C for 16

hours and the proximate analysis was done as
above. The gross energy of the feed and excreta
samples was measured with an IKA adiabatic
bomb calorimeter.

Calculation

The apparent ME (AME) and digestibility
values of the test ingredients were calculated
from the differences in the values between the
basal diet or the protein-grain premix and the
test diet and extrapolation to 100 % test
ingredient. Corrected ME for nitrogen balance
(AME,,) was calculated using 8,73 kcal (36,55
kj) per g retained N (TTTUS 1959). In the case
of laying hens correction for 33 % N-retention
was used because as a rule hens deposit
approximately 1/3 (30—33 %) of digestible N
in the eggs (ERIKSSON and HARTFIEL 1967). In
the calculation of digestible organic matter
urine N in the excreta was divided by 0,333
(HARTEL et al. 1977). The digestibility of
carbohydrates in dried skimmed milk was
calculated on the basis of the values for organic
matter and protein by giving a value of 75 %
for the small amount of fat.

Analysis of variance as well as correlation
analyses between AME,, and chemical consti-
tuents of RSM were performed. Differences
between means of the test ingredients were
determined by the t-test.

RESULT AND DISCUSSION

Chemical composition of ingredients

The gross chemical composition and energy
content of the test ingredients are shown in
Tables 3 and 4. Total glucosinolate contents of
rapeseed meals and tannin contents of pea and
horse bean are also given in the notes to the
tables. The crude protein content of the
rapeseed meals ranged from 36 to 41 % and

crude fat (ether extract) from 2,8 to 8,1 % in
dry matter. The Span rapeseed contained more
protein and less fat than seed of the Ante
cultivar (Expt. 4). Horse bean Arla and Mikko
(Expt. 1) and pea cultivars Jo 7636 and Jo 6728
had almost equal compositions and gross
energy values. Pekilo’s crude fibre was higher
and ash content lower than Silva’s, typical
differences in these SCP products (Expt. 1).
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Pekilo in Experiment 3 was from a different lot
and contained more protein than the former
lot. The meat differed
considerably in their crude fat and ash content
and this was reflected in the gross energy
values.

Total glucosinolates of HG—RSM were
37—47 pmol and those of LG meals 11—28
umol per g fat free dry matter. The Sigga meal
had the lowest content of glucosinolates. The
tannin content of pea and horse bean in
Experiment 1 was 0,5—0,9 %. The pea
cultivars in Experiment 4 differed markedly in
their tannin content (1,60/0,96).

and bone meals

ME value and digestibility of rapeseed
products

The N-corrected AME value of HG—RSM
ranged from 7,00 to 9,51 (1,67—2,27) and that
of LG—RSM from 8,92 to 10,21 M]J (2,13—
2,44 Mcal) per kilogram dry matter (Tables 5
and 6). According to some earlier reports the
AME value of HG—RSM varies within very

wide limits 5,0—9,6 MJ (1,2—2,3 Mcal) per kg
DM (LODHI et al. 1969 a and 1970, RAO and
CLANDININ 1970, SETH and CLANDININ 1973,
MARCH et al. 1973, BAYLEY et al. 1974,
LIPINSKA 1978 b, NWOKOLO and BRAGG
1978). A review by CLANDININ and ROBBLEE
(1983) states that the AME, value of LG—
RSM varies between 7,3 and 10,8 M] (1,75—
2,60 Mcal) per kg DM.

It is obviously too simple to conclude on the
basis of the results that LG—RSM contains
more metabolizable energy than HG—RSM,
because the large variation in ME values is very
typical for RSM because of several factors like
differences in chemical composition, proces-
sing, experimental procedures and age of the
experimental birds. The most important factor
is the fat content of meals which has been
stated to be responsible for 50—60 % of the
observed variation in their (BAYLEY et al
1974, NwWOKOLO and BRAGG 1978). In the
present study the correlation coefficient be-
tween the crude fat content and AME,, value of
RSM was 0,67 (P < 0,001, Table 7).

The content of available carbohydrate also

Table 3. Chemical composition of test ingredients used in Experiments 1—3.

% in dry macter

Gross energy

30

Dry Crude Ether  Ether  Crude Mcal/
matter  protein extract  extract fibre Ash M]/lkg kg DM
% (3NHCID
Expt. 1 S
LG—RSM (Tower)) 872 40,9 1,9 3,4 130 84 19,46 4,64
Pea2) 84,7 26,2 1,4 2,5 6,8 3,3 18,69 4,46
Horse bean (Arlagz) 91,6 32,2 1,5 20 7,2 3,7 18,44 4,40
» " (Mikko) ) 91,1 313 1,4 25 7,5 4,0 18,31 4,37
Pekilo 89,1 519 1,1 44 8,9 50 21,08 5,03
Silva 91,5 51,6 1,5 59 4,5 8,0 20,75 4,95
Expr. 2
LG—RSM (Regent)l) 89,9 40,2 81 — 13,0 7,7, 21,07 5,03
HG—RSM (Span,
Torch)l) 90,8 38,5 2,8 — 13,3 84 19,83 4,73
Pea 90,4 284 - 1,9 — 7,9 3,4 18,73 4,47
MBM 1 95,9 46,2 145 — 1,8 33,7 17,08 4,08
” 2 96,6 47,5 54 — 2,1 45,1 12,62 3,01
Expt. 3
Dried skimmed milk 95,4 372 . 004 05 08 8,2 18,09 4,32
WPC 93,0 44,6 63 7,0 3,7 2,2 21,50 5,13
Pekilo 89,4 54,7 2,5 4,6 6,5 6,7 20,38 4,87

1) Total glucosinolates umol/g fat free DM: LG—RSM (Tower) 27,9, LG—RSM
(Regent) 19,7, HG—RSM (Span, Torch) 44,3 (unpubl.)
2) Tannins %: pea 0,5, HB Arla 0,8, HB Mikko 0,9 (unpubl.).



Table 4. Chemical composition of rapeseed products and peas used in Experiments

4 and 5.
% in dry matter Gross energy
Dry Crude Ether  Ether  Crude Mcal/
matter  protein extract extrat  fibre Ash MJ/kg kg DM
% (3 N/HCL)
Expt. 4 X
HG—RSMZ) 89,4 369 53 69 141 79 2043 4,88
HG—RS (Span) 942 243 40,7 432 84 52 2765 6,60
LG—RS (Ante) 95,6 22,4 42,1 44,5 8,8 5,2 27,84 6,65
Pea (Jo 7636)1) 89,9 241 13 26 65 2,8 18,64 445
Pea (Jo 6728)1) 888 23,6 13 28 65 2,6 18,66 4,46
Expt. 52)
RSM 1 (HG) 88,7 38,4 2,3 42 13,7 7.8 19,55 4,67
2 (HG) 89,4 361 67 83 141 7,4 2039 4,87
” 3 (Sigga LG) 88,8 366 63 82 120 79 2011 4,80
* 4 (Vankka LG) 90,9 369 49 . 69 107 84 10,74 4,71

1) Tannins %: Jo 7637 1,60, Jo 6728 0,96 (AULIN 1979)
2) Total glucosinolates pmol/g fat free DM: HG—RSM 35,4, RSM 1
46,6, RSM 2 37,1, RSM 3 11,1, RSM 4 27,3 (unpubl.).

plays a significant role in determining the ME of
RSM (LODHI et al. 1969 b, RAO and CLANDI-
NIN 1972, NWOKOLO and BRAGG 1978). SETH
and CLANDININ (1973) reported that hull and
fibre content depressed the ME value of RSM.
In the present study a significant (P < 0,001)
negative correlation (-0,45) was ascertained
between the crude fibre content and AME, of

RSM (Table 7). NwOKOLO and BRAGG (1978) -

presented a corresponding coefficient -0,66
(P < 0,01). The recent results suggest that hull
tannins of LG—RSM have no deleterious effect
on the nutritive value of the meal (MITARY et
al. 1983). On the other hand, YAPAR and
CLANDININ (1972) found that extraction of
tannins improved the ME of RSM for chicks
by 0,5—0,7 Mcal/kg and slightly increased N
absorption.

LODHI et al. (1970) reported that the ME of
RSM was depressed by its goitrogen content,
and GUILLAUME and GOMEZ (1980) found a
notable difference in the protein digestibility
(64/77) of two meals with different glucosino-
late contents. The results of the present study
also suggest that poultry digest the protein of
LG meals better than that of HG meals (Expt.
5, Table 9). The average protein digestibility of
HG—RSM was 75 % and that of LG—RSM
80 % (P<0,05). The protein digestibility of

RSM ranged from 69 % to 80 % and the
digestibility of organic matter from 47 to 58 %
in this study. On the whole, values for protein
have varied between the limits of 65—80 %,
which are 5—8 % lower than those of soybean
meal (LODHI et al. 1970, TAO et al. 1971, RAO
and CLANDININ 1972, LIPINSKA 1978 a,
GUILLAUME and GOMEZ 1980, THOMKE et al.
1983).

Digestibility of RSM crude fat was 54—79
% and that of carbohydrates- - 24—40 %.
Recently THOMKE et al. (1983) reported values
of 46—117 % for fat and 12—55 % for

~ carbohydrates. The digestibility of carbohydra-

tes is low because most of them are arabinoga- -
lactanes and xyloglucanes (ANJOU et al. 1977).
The AME,, content of ground rapeseed was
on an average of 17,8 (17,11—18,97) and that of
whole seed 13,6 (12,34—16,11) MJ/kg DM (P<
0,001, Tables 6 and 10). The results agree with
those of MUZTAR et al. (1978), and MUZTAR
and SLINGER (1980), who presented values of
18,00—18,71 M]J/kg DM for ground seed and
12,14—15,20 M]J/kg DM for whole seed of
Tower and Candle LG cultivars. In the present
study grinding improved the metabolizability
of rapeseed’s gross energy by 30 %. This was
mainly due to the improvement in crude fat
digestibility (P<0,001, Table 10). The digesti-
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Table 5. Apparent metabolizable energy content (£SD) of the protein sources

(Experiments 1—3).

AME kg DM AME /kg DM AME_ % Feed cons
N M] MJ (Meal)  from GE g DM/bid
Expt. 1 laying
hens

Basic diet 8 12,31+0,18 12,18%+0,15 (2,91) 66,9 96,21+21,5
LG—RSM (Tower) 8 8,35%0,55 8,9240,52 (2,13) 45,8 119,23:22,6
Pea 8 12,20%0,35 12,4410,37 (2,97) 66,6 86,9+15,3
Horse bean (Arla) 8 13,061+0,51 13,39+0,32 (3,20) 72,6 108,24-20,1
” ” (Mikko) 8 12,2410,33 12,5740,28 (3,00)** 68,7 101,2+20,2
Pekilo 6 11,1410,48 11,4240,45 (2,73) 54,2 91,2415,0
Silva 6 12,031+0,81 12,11%0,85 (2,98) 58,4 95,5+29,8
Expt. 2
Basic diet chicks 6 12,67+0,11 12,2040,09 (2,91) 66,6 53,5+1,1

” ”  hens . 6 11,861+0,17 11,78+0,17 (2,81) 68,9 94,2+18,3
LG—RSM chicks 6 10,2010,26 9,671+0,32 (2,31) 45,9 50,9+1,1
(Regent) hens 5 9,15£1,08 9,861094 (2,35) 46,8 81,0+17,3
HG—RSM chicks 6 7,41+0,85 7,00+0,77 (1,67)%"* 35,3 50,7+0,8
Pea chicks 6 12,16x1,24 11,69£1,12 (2,79) 62,4 58,0%1,0
”  hens 6 12,56+1,39 12,76+1,32 (3,05) 68,1 84,3+20,4
MBM 1 chicks 6 10,621+0,21 10,06+0,17 (2,40) 58,9 50,710,9
” hens 6 11,861+0,93 12,3610,74 (2,95) 68,5 96,01:24,8 -
” 2 hens 6 6,7710,67 7,35%0,53 (1,75)*%*% 52,6 116,0£10,5
Expt. 3 chicks
Basic diet 6 12,89+0,22 12,761+0,21 (3,05) 69,7 59,24-4,7
Dried skimmed milk 5 12,46+0,71 12,2410,72 (2,92) 67,7 54,4145
WPC 6 15,1710,54 14,9610,48 (3,57) 69,6 51,4%7,3
Pekilo 5 10,70+0,41 10,5910,35 (2,53) 52,0 48,0+7,8

P < 0,01 Significant difference: Arla vs. Mikko

* P < 0,001 Significant difference: LG—RSM vs. HG—RSM

MBM 1 vs. MBM 2

bility of organic matter was also significantly
(P<0,001) improved by grinding. According to
SHEN et al. (1983) not only good grinding but
some type of heat treatment is necessary in
order to obtain the maximum response with
canola seeds (LG—RS).

The Span rapeseed had a higher ME value
than the Ante seed and the difference was
significant (P < 0,001) in hens (Tables 6 and
10). This was due to the better digestibility of
the fat of the former cultivar (P <0,001). On
the contrary hens digested protein of Ante
better (P < 0,001) than that of Span, a finding
which supports the results with cocks in
Experiment 5.

Protein digestibility of ground seed varied
greatly (59—78 %), fat digestibility was 77—86
% and carbohydrate digestibility 20—29 %.
THOMKE et al. (1983) reported corresponding
values of 65 %, 94 % and 14 % for LG—RS.
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ME and digestibility of leguminous seeds
and wheat protein concentrate (WPC)

The AME,, value of pea meal determined on
hens was 12,41—13,23 M]J/kg DM (Tables 5
and 6). These values are lower than the Swedish
results of 13,7—15,1 MJ/kg DM from a low-
“tannin Lotta (white flowers) (LINDGREN 1975,
AHLSTROM 1978). The cultivar Jo 7636, which
contains more tannins than Jo 6728, had a
lower ME value (P < 0,001), protein digestibili-
ty (P <0,05) and fat digestibility (P < 0,001)
than the latter (Table 10). LINDGREN (1975)
showed a strong correlation between the
digestion coefficient of crude protein and the
content of tannins in peas. The 73,3 %
digestibility of pea protein in Experiment 1 was
relatively low, and the values of 79,7 and 83,0
% in Experiment 4 agreed better with those
(80—88 %) reported by LINDGREN (1975),



Table 6. Apparent metabolizable energy content (£SD) of the protein sources

(Experiments 4 and 5).

AME /kg DM AME_ /kg DM AME_ % Feed cons.

N MJ M (Mcal)  from GE g DM/b/d
Expt. 4
Chicks:
Basic diet 6 13,3410,09 13,12£0,05 (3,13) 70,5 50,9421
Whole HG—RS (Span) 6 13,58+0,80 13,39+0,80 (3,20) 48,4 50,94:2,6
Ground HG—RS @) 6 17,36+0,66 17,34%0,62 (4,14) 62,7 42,5129
Whole LG—RS (Ante) 6 12,4840,81 12,3440,83 (2,95) 44,3 51,3425
Ground LG—RS () 6 17,18+0,46 17,11£+0,48(4,09) 61,5 44,7+2,8
Hens:
Basic diet 6 13,42+0,36 13,27+0,32 (3,17) 70,0 81,618,8
Whole HG—RS (Span) 6 16,18:+1,73 16,11+1,33 (3,85) 58,3 60,9+13,7
Ground HG—RS (”) 6 18,841+0,56 18,97+0,73 (4,53) 68,6 45,1£15,8
Whole LG—RS (Ante) 5 12,70%0,44 12,71£0,12 (3,04) 45,7 71,9+20,1
Ground LG—RS (?) 5 18,0740,42 17,8240,51 (4,26) 64,0  64,7421.7
HG—RSM 6 89510,42 8,80+0,37 (2,10) 43,1 68,1+14,4
Pea 1 (Jo 7637) 6 12,4440,25 12,4140,28 (2,96) 66,6 77,1£18,1
Pea 2 (Jo 6728) 6 13,16+0,27 13,23+0,24 (3,16) 70,9 75,2£11,1
Expt. 5 cocks
Basic diet 6 13,46+0,03 13,41+0,04 (3,20) 73,3 77,9£8,1
RSM 1 (HG) 6 7,4510,46 7,59+0,04 (1,81)2 38,8 83,0£2,3
RSM 2 (HG) 6 9,34+0,53 9,51+0,50 (2,27)bC 466  72.0+12,9
RSM 3 (Sigga) 6 10,3140,14 1021+0,14 (2,44)b 508  75.946,4
RSM 4 (Vankka) 6 9,85+0,62 9,87+0,63 (2,36)cd 500 73,1485

a-d Means with a different superscript letter are significantly (P < 0,05) different

KESTING (1977) and AHLSTROM (1978). The
72—73 % digestibility of organic matter was
clearly lower than the 80—81 % reported by
LINDGREN (1975) and AHLSTROM (1978).
Horse bean Arla had higher (P < 0,001) ME
value than the Mikko cultivar (Table 5).
Tannin levels were approximately same in each
bean. The. AME, values.13,39 and 12,57 M]/kg
DM are approximately same as LINDGREN
(1975) and MATEOS and PUCHAL (1981)
reported but higher than WARING and SHAN-
NON (1969) GUILLAUME (1978) presented. The
digestibility of organic matter, crude fat and
carbohydrates of the Mikko cultivar were
significantly lower than those of the Arla
cultivar. Protein digestibility was 2—7 % units
lower than some earlier studies have reported
(WARING and SHANNON 1969, LINDGREN
1975, HERSTAD 1978, GRUHN et al. 1982).
Wheat protein concentrate had a relatively
high ME value (14,96 MJ/kg DM), ie.
approximately 70 % of GE (Table 5). Digesti-
bility of organic matter was 79,4 and its
constituents 78,3—81,4 % (Table 8).

5 408400402h

ME and digestibility of Pekilo and Silva

The ME value of Silva was somewhat higher
than that of Pekilo (12,11/11,42) in Experiment
1 (Table 5), the former being 58 % and the
latter 54 % of the GE value. This was due to
the higher digestibility of fat (P < 0,001) and
carbohydrates (P < 0,001) in Silva, which also
caused the higher digestibility of organic matter
(P < 0,05, Table 8). The protein digestibility of
Pekilo and Silva were 84,4 and 82,8 %
respectively, corresponding to the values of
80—85 % reported for SCP products by
WEERDEN et al. (1970, 1977), GREIFE et al.
(1979, 1981) and GUILLAUME and GOMEZ
(1980). BJ@RNSTAD (1977) determined the
protein digestibility of Pekilo as 81,3 % in
laying hens. The digestibility of carbohydrates
was low of 26 % and the 32 % value for Silva
was apparently due to the different carbohydra-
te compositions. According to SALO (1977),
Silva contains more sugar and less cellulose
than Pekilo. '
The ME value of Pekilo (10,59 M]J/kg DM,
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Table 7. Correlation coefficients of some chemical constituents on metabolizable
energy of rapeseed meals.

Chemical constituent Correlation

(% in dry matter £SD) coefficient

Crude protein —0,25" P = 0,045*
(38,01,66)

Crude fat 0,67 P =0,00"%*
(6,53+2,22)

Crude fibre —0,45 P =0,001%**

(12,99+1,09)

Table 8. Apparent digestibility (%) of protein sources (Experiments 1 and 3).

Expt. 3) evaluated on the chicks agrees with the
corresponding result of BJ@RNSTAD (1977),
which was 10,5 MJ/kg DM. The protein
digestibility 77 % than that
determined on hens, but the Pekilo samples
originated from different lots. Digestibility of
organic matter was approximately the same in

was lower

each experiment.

ME and digestibility of animal products

On the basis of chemical composition it was
expected that the ME value of MBM 1 would
be appreciably higher than that of MBM 2
(Expt. 2). The values determined on laying
hens were 12,36 and 7,35 MJ/kg DM
(P < 0,001), which represented 69 % and 53 %
of GE, respectively (Table 5). Meat and bone
meals which contain 45—50 % protein and
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Org. Crude Crude Carbo-
matter protein fat hydrates
ExRt. 1 hens
Basic diet 75,3%+2,5 72,14+2,3 76,6%3,3 76,1127
LG—RSM (Tower) 53,24+2,8 74,0£2,9 64,613,7 34,4,14,4
Pea 72,3124 73,3121 77,5£2,3 71,7£3,3
Horse bean (Arla) 74,5430 78,01+3,5 81,1+1,7 72,6%3,1
” ” (Mikko) 72,142,2%% 751428 77,8+1,3%%% 70,41+4,3%
Pekilo 60,51+2,1 84,4142 77,6£1,1 26,4%3,6
Silva 64,31+3,0 82,8-3,1 90,241,2%** 31,943,5%*
Expt. 3 chicks
Basic diet 73,3+1,0 73,613,4 67,5+2,0 74,412,8
Dried skimmed milk 75,2%3,0 83,214,1 (75) 69,8+2,7
WPC 79,4%2,1 80,313,4 81,415,0 78,3£2,0
Pekilo 59,9%2,6 77,0+1,3 66,313,4 32,0+6,7
P < 0,05 Arlavs. Mikko, Pekilo vs. Silva
* P<0,01 ” 7 ” ”
w3 P < 0,001 ” ” ?

10—20 % fat in dry matter have been shown to
contain 10,1—13,4 MJ/kg DM (LEESON et al.
1974, SUNDSTQL et al. 1976, JANSSEN et al.
1979). The values of meals. which resemble
MBM 2, and contain more fat, range from 7,4
to 8,6 MJ/kg DM (HARTEL et al. 1977, SALO
et al. 1982, ANON 1983).

The AME,, value of dried skimmed milk
(DSM) was 12,24 MJ/kg DM (Table 5).
Analysis table values range from 11,3 to 13,3
M]/kg DM (HARTEL et al. 1977, SUNDSTQL et
al. 1977, SALO et al. 1982, ANON 1983). The
energy value on DSM for poultry is relatively
low because lactose is not completely digested
and mature hens have less tolerance to lactose
than young birds (ATKINSON 1957). LENKEIT
and BECKER (1939) and Fox and BRIGGS
(1959) reported that approximately 50 % of the
lactose was absorbed in chickens and laying
hens and HARTEL (1977) showed a digestibility



Table 9. Apparent digestibility (%) of protein sources (Experiments 4 and 5).

Org. Crude Crude Carbo-

matter protein far hydrates
Expt. 4
Chicks:
Basic diet 74,540,3  756%1,6  60,6+2,5  76,1+3,2
Whole HG—RS (Span) 49,0+2,6  60,043,4 59,1451  21,04+10,9
Ground HG—RS (*) = 58,3%30 61,6452 813456 21,8450
Whole LG—RS (Ante) 453%6,3 64,3469 52,9454  20,0+14,6
Ground LG—RS (*)  57,8%1,5 58,8+56 77,8429  27.345.2
Hens:
Basic diet © 750413 733424 69,7424 755+1,6
Whole HG—RS 53413,4  64,333,1 69,5465 21,8472
Ground ” 63,4423  68,043,1 859425  29,4+6,1
Whole LG—RS 48,4424  70,1+1,3 491434 27,2450
Ground ” 62,342,4 78,0426  770+1,6  285+56
HG—RSM 47,042,8  69,1%22 53,7462  29,5+7,1
Pea 1 (Jo 7636) 71,541,8 79,7421 452431  70,7+2,0
» 2 (Jo 6728) 73,241,0  83,042,6 66,519,6 72,2414
Expt. 5 cocks
Basic diet 78,040,2  72,6+1,7 57,8407  79,5+0,05
RSM 1 (HG) 48,044,8% 7584162 56,8+522 23,6+12,52
RSM 2 (HG) 54,744,60 7464408  787+22b  356+7,2ab
RSM 3 (Sigga) 57,942,2b  795420b  66,5+3,1C  39,6+3 6b
RSM 4 (Vankka) 57,7+3,4b  803+1,8b 71,9+39d 38445.9b

a-c P < 0,05 see Table 6.

of 61 % for sugars of dried skimmed milk
determined on laying hens. In the present study
a value of 69,8 % was obtained on chicks.

Digestibility of DSM crude protein was 83,2
% in the present study and is lower than the
few published values 85—89 % (SUNDST@L ét
al. 1976, HARTEL et al. 1977).

ME and digestibility of ingredients by
chick vs. hen

In Experiment 2 the ME value of the pea was
11,69 for chicks and 12,76 MJ/kg DM for hens
(P < 0,001, Tables 5 and 10). A significant
(P < 0,001) difference between chicks and hens
was also ascertained in the AME, value of
MBM 1 (10,06/12,36). PETERSEN et al. (1976)
have shown that mature hens have the ability
to utilize a greater percentage of the energy

available in numerous feeds than young chicks.
For example the ME contents of the pea were
9,1 and 11,9 MJ/kg DM and those of meat meal
10,4 and 12,5 M]J/kg DM for chicks and hens,
respectively.

With regard to the rapeseed products some
researchers have reported that the ME of RSM
increased with the age of the chicken (LODHI
et al. 1969 a, RAO and CLANDININ 1970,
MARCH et al. 1973, BAYLEY et al. 1974). The
difference in the AME, values of LG-RSM
determined on chicks and hens was small and
non-significant (Tables 5 and 10), but with
regard to rapeseed significant differences were
found between chicks and hens in terms of
AME,, digestibility of organic matter and crude
protein (Tables 6, 9 and 10). The crude fat and
carbohydrates of the HG-seed were also
significantly better digested by hens than
chicks.

35



Table 10. Statistical significance of differences between ingredients, whole vs. ground
rapeseed and chick vs. hen in Experiments 2 and 4.

Digestibility
Org. Crude Crude Carbo-
AME, matter protein fat hydrates
Expt. 2 chick vs. hen
LG—RSM NS — — — —
Pea w3 — — — —
MBM 1 P — — — _
Expt. 4
Chicks
Whole vs. ground RS~ ##*  ## NS  #=#  N§
HG—RSvs. LGRS NS NS NS % NS
Hens
Whole vs. ground RS W # NS
HG—RS vs. LG—RS * o s NS
Pea 1 vs. Pea 2 NS * * NS
Chick vs. hen
HG___RS sE3E sk Bl =
LG—RS * e NS NS
Whole RS * * NS NS
Ground RS wak s #et NS NS
NS = non-significant
*  P<0,05
P <001
= P < 0,001
REFERENCES

AHLSTROM, A. 1978. Jimforelse av kok- och foderirters
smiltbarhet och energivirde till virphons. Sveriges
Lantbruksuniv. Inst. husdjurens utfodring och vird.
Rapp. 55: 1—8.

ANjou, K., LONNERDAL, B., UPPSTROM, B. & Aman, P.
1977. Composition of seeds from some Brassica
cultivars. Swed. J. Agric. Res. 7: 169—178.

ANON, 1983. Feedstuffs Ingredient Analysis Table: 1983
edition. Feedstuffs 55, 30: 25—30.

ATKINSON, R. I., KRATZER, F. H. & STEWART, G. F. 1957.
Lactose in animal and human feeding: a review. J.
Dairy. Sci. XL: 1114—1132,

AULIN, H. 1979. Tanniinipitoisuuden muuntelusta ja sithen
vaikuttavista tekijdisti herneen (Pisum sativum L.)
siemenissi. Maatalouden tutkimuskeskus. Kasvinjalos-
tuslaitoksen Tiedote 12. 28 p.

BAYLEY, H. S., SLINGER, S. J., SUMMERS, J. D. & ASHTON,
G. C. 1974. Factors influencing the metabolizable
energy value of rapeseed meal: Level in diet, effects of
steampelleting, age of chick, length of time on diet,
variety of rapeseed and oil extraction procedure. Can.
J. Anim. Sci. 54: 465—480.

BjoRNSTAD, J. 1977. Biological evaluation of protein
quality with particular reference to the availability of

36

amino acids. Techn. Rep. Nr 253.Norwegian Agr. Res.
Council. Oslo.

CLANDININ, D. R. & ROBBLEE, A. R. 1983. Apparent and
true metabolizable energy values for low glucosinolate-
type rapeseed meal. Feedstuffs 55, January 31: 20.

EXMAN, P., EMANUELSSON, H. & FRANSSON, A. 1949.
Investigations concerning the digestibility of protein in
poultry. Ann. R. Agric. Coll. Sweden 16: 749—777.

ERIKSSON, S. & HARTFIEL, W. 1967. Uber den N-Ausgleich
bei der Bestimmung der umsetzbaren Energie von
Futtermitteln fiir Hithner. Arch. Gefliigelk. 31: 45—50.

Fox, MR. S. & BRIGGS, G. M. 1959. Effects of dietary
lactose upon chicks fed a purified diet. Poult. Sci. 38:
964—968.

GREIFE, H. A., MOLNAR, S. & GUNTHER, K.-D. 1979.
Proteinqualitit des H,-oxidierenden Bakterienstammes
Alcaligenes entropbus in der Broilermast 1. Mitt. Arch.
Gefliigelk. 43: 129—138.

—, MOLNAR, S. & GUNTHER, K.-D. 1981. Weitere Unter-
suchungen zur N-Verwertung des H,-oxidierenden
Bakterienstammes Alcaligenes eutrophus und alimentirer
Ribonukleinsiure durch wachsende Broiler. Arch.
Gefliigelk. 45: 57—68.

GRUHN, K., HASNISH, S. & RICHTER, G. 1982. Bestim-



mung der Verdaulichkeit der Rohnirhrstoffe und
Aminosiuren zweir Ackerbohnensorten (Vicia faba L.)
.an kolostomierten Legehennen. Arch. Tierernihr. 32:
651—658.

GUILLAUME, J. 1978. Digestibilite des proteines, de
I’amiden et des lipides de deux types de féverole (Vicia
faba L.) crue ou autoclavée chez le poussin. Arch.
Gefliigelk. 42: 179—182.

— & GOMEZ, J. 1980. Digestibilité de la protéine brute de
quelques matiéres premiéres chez le coq. II Résultats
sur 14 produits Moyenne et variabilite. Arch. Gefliigelk.
44: 55—56.

HARTFIEL, W. 1973. Richtlinien zur Durchfshrung von
Bilanzversuchen mit Hithnern. Arch. Gefliigelk. 37:
49—57.

HERSTAD, O. 1978. Akerbonner (Vicia faba L.) som for til
kyllingar. Meld. fra Norges Landbrukshegskole 57. 41.
13 p.

HiLL, F. W. & ANDERSON, D. L. 1958. Comparison of
metabolizable energy and productive energy determina-
tions with growing chicks. J. Nutr. 64: 587—603.

HARTEL, H., SCHNEIDER, W., SEIBOLD, R. & LANTZSCH,
H. J. 1977. Beziehungen zwischen der N-korrigierten
umsetzbaren Energie und den nihrstoffgehalten des
Futters beim Huhn. Arch Gefliigelk. 41: 152—181.

JANSSEN, W. M. M., TERPSTRA, K., BEEKING, F. F. E. &
BisaLsky, A. J. N. 1979. Feeding values for poultry.
Second edition. Beekbergen. 59 p.

KESTING, U. 1977. Futterwertverinderungen durch Entschi-
len grossamiger Leguminosen. Arch. Tieremnihr. 27:
586—587.

LEESON, S., BoorMmaN, K. N. & Lewis, D. 1974.
Metabolisable energy studies with turkeys: metabolis-
able energy of dietary ingredients. Br. Poult. Sci. 15:
183—189.

LENKEIT, W. & BECKER, M. 1939. Beitrag zur Verwertung
des Milchzuckers beim Gefliigel. Z. Tierernihr. Futter-
mittelk, 2: 15—-26.

LINDGREN, E. 1975. The nutritive value of pea and field
beans for hens. Swed. J. Agric. Res. 5: 159—161.

LIPINSKA, H. 1978 a. Rapeseed oil meals in feeding poultry.
IT Rapeseed meals from continuous and discontinuous
extractions. Rocz. Nauk. Zoot. 10: 17—67.

— 1978 b. Rapeseed oil meals in feeding poultry. III
Detoxicated rapeseed meals. Rocz. Nauk. Zoot. 10:
69—128.

LoDHI1, G. N., RENNER, R. & CLANDININ, D. R. 1969a.
Studies on the metabolizable energy of rapeseed meal
for growing chickens and laying hens. Poult. Sci. 48:
964—970.

—, RENNER, R. & CLANDININ, D. R. 1969. Available
carbohydrate in rapeseed meal and soybean meal as
determined by a chemical method and a chick bioassay.
J. Nutr. 99: 413—418.

— , RENNER, R. & CLANDININ, D. R. 1970. Factors
affecting the metabolizable energy value of rapeseed
meal. 2. Nitrogen absorbability. Poult. Sci. 49: 991—
993.

MARCH, B. E., SMITH, T. & EL-LAKANY, S. 1973. Variation
in estimates of the metabolizable energy value of
rapeseed meal determined with chickens of different
ages. Poult. Sci. 52: 614—618.

MATEOS, G. G. & PUCHAL, F. 1981. Raw broad beans
(Vicia faba L.) as an energy and protein source for
broiler chicks. Poult. Sci. 60: 2486—2493.

MITARY, B. N., BLAIR, R., BELL, J. M. & REICHERT, R.
1983. Effect of canola hulls on growth, feed efficiency,
and protein and energy utilization in broiler chickens.
Can. J. Anim. Sci. 63: 655—662.

MUZTAR, A. J., Likusk1, H. J. & SLINGER, S. ]. 1978.
Metabolizable energy content of Tower and Candle
rapeseeds and rapeseed meals determined in two
laboratories. Can. J. Anim. Sci. 58: 485—492.

— & SLINGER, S. J. 1980. Apparent amino acid availability
and apparent metabolizable energy values of Tower and
Candle rapeseeds and rapeseed meals. Poult. Sci. 59:
1430—1433.

NWOKOLO, E. & BRAGG, D. B. 1978. Factors affecting the
metabolizable energy content of rapeseed meals. Poult.
Sci. 57: 954—958.

PETERSEN, C. F., MAYER, G. B. & SAUTER, E. A. 1976.
Comparison of ME values of feed ingredients for chicks
and hens. Poult. Sci. 55: 1163—1165.

RaO, P. V. & CLANDININ, D. R. 1970. Effect of method of
determination on metabolizable energy value of rape-
seed meal. Poult. Sci. 49: 1069—1074.

— & CLANDININ, D. R. 1972. Role of protein content
nitrogen absorbability and availability of carbohydrates
in rapeseed meal on its metabolizable energy value for
chicks. Poult. Sci. 51: 2001—2006.

SALO, M.-L. 1977. The carbohydrate composition and

" solubility of Pekilo protein and two yeasts. Acta Agr.
Scand. 27: 77—80.

— , TUoRI, M. & KISKINEN, T. 1982. Rehutaulukot ja
ruokintanormit.  Vahvistettu  maatilahallituksessa
23.11.1982. Helsinki. 70 p.

SETH, P. C. C. & CLANDININ, D. R. 1973. Metabolizable
energy value and composition of rapeseed meal and of
fractions derived therefrom by air-classification. Br.
Poult. Sci. 14: 499—505.

SHEN, H., SUMMERS, J. D. & LEESON, S. 1983. The
influence of steam pelleting and grinding on the
nutritive value of Canola rapeseed for poultry. Anim.
Feed Sci. Technol. 8: 303—311. :

SIBBALD, I. R. 1976. A bioassay for true metabolizable
energy in feeding stuffs. Poult. Sci. 55: 303—308.

SUNDST®L, F., HONGSLO, T., HERSTAD, O. & HAUGLAND,
E. 1976. Forverditabell for kraftfor M. M. 6. utgave.

37



Oslo. 12 p.

TAO,R., BELZILE, R. ]. & BRISSON, G. J. 1971. Amino acid
digestibility of rapeseed meal fed to chickens. Effect of
fat and lysine supplementation. Can. J. Anim. Sci. 51:
705—709.

TERPSTRA, K. & HART, N., de. 1974. The estimation of
urinary nitrogen and faecal nitrogen in poultry excreta.
Z. Tierphysiol. Tierernihr. u. Futtermittelk. 32: 306—
320.

THOMKE, S., ELWINGER, K., RUNDGREN, M. & AHLSTROM,
B. 1983. Rapeseed meal of Swedish low-glucosinolate
type fed to broiler chickens, laying hens and growing-
finishing pigs. Acta Agr. Scand. 33: 75—96.

TrTus, H. W., MEHRING, A. L. jr., JOHNSSON, D. jr.,
NESBITT, L. L. & Tomas. T. 1959. An evaluation of
M.C.F. (Micro-Cel-Fat), a new type of fat product.
Poult. Sci. 38: 1114—1119.

W ARING, J. J. 1969. The nutritive value of fish meal, meat
and bone meal and field bean meal as measured by
digestibility experiments on the adult colostimised
fowl. Br. Poult. Sci. 10: 155—163.

— & SHANNON, E. W. F. 1969. Studies on the energy and
protein values of soya bean meal and two varieties of
field beans using colostomised laying hens. Br. Poult.
Sci. 10: 331—336.

WEERDEN, E. J. van, SHACKLADY, C. A. & WAL, P. van
der, 1970. Hydrocarbon yeast in ration for chicks. Br.
Poult. Sci. 11: 189—195.

— , SHACKLADY, C. A., WAL, P. & SCHUTTE, J. B. van
der, 1972. Metabolizable energy of yeast grown on pure
n-paraffins and its use in rations for broiler chicks.
Arch. Gefliigelk. 36: 1—4. )

YAPAR, Z. & CLANDININ, D. R. 1972. Effect of tannins in
rapeseed meal on its nutritional value for chicks. Poult.
Sci. 51: 222—228.

Manuscript received January 1984

Tuomo Kiiskinen

Agricultural Research Centre
Institute of Animal Husbandry
SF-31600 Jokioinen, Finland

SELOSTUS

Eriiden valkuaisrehujen sulavuus ja energia-arvo siipikarjalla

Tuomo KISKINEN ja LEA HUIDA

Maatalouden tutkimuskeskus

Kotimaassa tuotettujen valkuaisrehujen muuntokelpoisen
energian arvoa (ME) ja sulavuurtta selvitettiin kiyrtimilld
ulosteiden kokonaiskerdilyyn perustuvaa erotusmenetel-
mii, jossa tutkittavaa rehua sekoitetaan tietyssd suhreessa
perusrehuun. Kokeissa kiytettiin seki tdyskasvuista siipi-
karjaa etti poikasia, ja tutkittavina rehuina olivat: rypsi-
(rapsi-) jauhot, rypsinsiemenet, palkokasvien siemenet
(herne, hirkipapu), yksisoluvalkuaiser (Pekilo, Silva), veh-
nivalkuaistiiviste, lihaluurehujauhot ja kurrijauho.
Muuntokelpoista energiaa rehut sisiltivit seuraavasti:
rypsi-(rapsi-) jauhot 7,00—10,21 M] (1,67—2,44 Mcal),
rypsinsiemenet (jauhetut) 17,11—18,97 (4,09—4,53), herne
11,69—13,23 (2,79—3,16), hirkipapu 12,57—13,39 (3,00—
3,20), vehnivalkuaistiiviste 14,96 (3,57), Pekilo 10,59—
11,42 (2,53—2,73), Silva 12,11 (2,98), lihaluurehujauhot
7,35—12,36 (1,75—2,95) ja kurrijauho 12,24 M]J (2,92 Mcal)
kilossa kuiva-ainetta.

\
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Rypsi-(rapsi-) jauhojen ME-arvon suuri vaihtelu johtui
péiasiassa. sen rasva-(6ljy-) pitoisuuden vaihteluista, jota il-
mensi voimakas korrelaatio (0,67) niiden vililld. Kaksinolla-
lajikkeiden valkuaisen sulavuus vaihteli 75—80 ja yksinolla-
lajikkeiden 70—75 %.

Rypsinsiementen jauhaminen lisisi niiden ME-arvoa noin
30 %:lla. Lisiys johtui paiasiassa rasvan sulavuuden paran-
tumisesta. Merkitsevii eroja sulavuudessa ja ME-arvossa
todettiin rypsi-, herne- ja hirkipapulajikkeiden vililli. Ka-
nat sulattivat Silva-tuotteen rasvaa ja hiilihydraatteja parem-
min kuin Pekilon. Kurrijauhon energia-arvoa siipikarjalle
alentaa laktoosin verrattain huono sulavuus (69,8 %).

Poikasilla saadut rypsinsiementen, herneen ja lihaluure-
hujauhon ME-arvot olivat merkitsevisti pienempid kuin
kanoilla miiritetyt arvot. Tayskasvuiset kanat sulattivat
rypsinsiementen orgaanista ainetta ja valkuaista paremmin
kuin poikaset.
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RESEARCH NOTE
PESTS OF CULTIVATED PLANTS IN FINLAND IN 1983

MARTTI MARKKULA

MARKKULA, M. 1984, Pests of cultivated plants in Finland in 1983. Ann. Agric.
Fenn. 23: 39—42. (Agric. Res. Centre, Inst. Pest Inv., SF-31600 Jokioinen, Finland.)

The damage caused by about fifty insects and other animal pests on cereals, forage
plants, root crops, vegetables, rape, sugar beet, pea, apple, berries and other
cultivated plants in Finland in 1983 is reported from the results of questionnaire
surveys.

The growing period was warmer than normal and partly dry, too. The answers to
inquiries showed that the average abundance of all pests, in terms of a 1—5 value
scale, was 2,5, which is slightly less than during the ten-year period 1965—1974 (2,6).

Meligethes aeneus was very abundant on cultivations of oil seed rape. It also caused
extensive damage to maturing cauliflower and gnawed the leaves of cabbage and
swede. .

Trioza apicalis and Psila rosae caused more damage than usual. The numbers of
these pests seem to be rising.

The most important apple pests, Cydia pomonella and Argyresthia conjugella were
very scarce. In apple orchards Microtus agrestis and Arvicola terrestris caused more
severe damage than usual.

Index words: plant pests, severity of damage, frequency of damage, 1983, Finland,
Meligethes aeneus, Trioza apicalis, Psila rosae, Cydia pomonella, Argyresthia conjugella,

Microtus agrestis, Arvicola terrestris.

The survey is based on replies to inquiries sent
to the advisers at Agricultural Advisory
Centres. The network of 200 advisers covers all
461 municipalities. Four inquiries were sent to
the advisers during the growing season, and
replies were received as follows:

Replies %  Munici- %

palities
Spring inquiry 117 62 158 34
First summer inquiry 114 60 166 36
Second summer inquiry 102 54 144 31
Autumn inquiry 104 55 127 28

Each inquiry requested an estimate of the
severity and frequency of damage caused by the
insects and other pests specified in the
questionnaire. A scale of 0—10 was used to
estimate the severity of damage, and the
frequency of damage was estimated as the
percentage of cultivations in which damage had
occurred in each observation area.

In the autumn inquiry the advisers were also
asked to make a general estimate of the

abundance of each pest throughout the growing
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season. A scale of 1—5 was employed for this:
very sparse, sparse, normal, abundant, very
abundant. The same inquiry requested an
estimate of the percentage of apples damaged
by Argyresthia conjugella and Cydia pomonella,
and of pea pods damaged by Cydia nigricana.

Altogether 212 municipalities were reported
on by the advisers.

Spring and early summer were warmer than
usual. The termic growth period began early in
almost all parts of the country, in southern and
western Finland already around April 18, i.e.
10—18 days earlier than usual. The weather
continued to be warm, and in the latter half on
the summer it
accumulated day-degrees that the growing
season was one to two weeks ahead of normal.
Frost damaged cultivations in several locations
in June and August. The rainfall during the

was estimated from the

growing season was approximately normal.

In spite of the warm and partly dry growing
season most pests occurred in small numbers.
The average abundance of pests, in terms of the
1—5 scale, during the entire growing season
was 2,5, i.e. slightly less than during the ten-
year period 1965—1974 (2,6), but clearly
greater than the previous year (2,0) (MARKKU-
LA 1983).

Only some pests caused more than average
damage during the ten-year period 1965—1974
(Table 1). There were only a few pests in cereal
and forage crops in particular.

In four successive summers Meligethes aeneus
has caused economically significant damage of a
novel kind. At the end of the summer it has

moved from ripening rape to cauliflower .

cultivations and started to feed on maturing
cauliflower heads. The small, tightly packed
gnawed holes soon blacken and reduce the sales
value. Up to 30 percent of the crop- has
deteriorated from first to second class quality
or even become unmarketable. In 1983 excel-
lent control was achieved in an experimental
field of trap crops, sunflower, Helianthus
annuus, Calendula officinalis and rape.
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In some locations in southern and south-
western Finland large numbers of Meligethes
beetles were encountered feeding on the leaves
of cabbage and swede. This kind of feeding
behaviour is quite new in Finland, as was the
switch to cauliflower four years ago.

The higher abundance and new feeding
habits of M. aenens are at least partly due to
the recent increase in the cultivation of rape.
On the other hand it should be noted that the
abundance of other rape pests has not changed
appreciably.

Pests attacked sugar beet and peas only
slightly. According to the inquiry results,
Cydia nigricana damaged only 5 % of the pea
pods; the average for 1965—1974 was 14 %.

The most important pests of carrot, Trioza
apicalis and Psila rosae, caused more damage
than usual. It seems that their abundance is
now increasing after many years of low
population levels. In the experimental plots of
the Department of Pest Investigation the
infestation by T apicalis was so heavy that clear
results could be obtained: from companion
plant experiments cultivation of onion and
carrot in alternate rows did not reduce carrot
damage by 7. apicalis. Onion has been
advocated by the proponents of biodynamic
and biological farming as an effective control
method; our experiment showed it to be clearly
inefficient.

Apple production was not largely affected by
pests in 1983. Especially noteworthy was the
scarcity of the two most important apple pests,
Cydia pomonella and Argyresthia conjugella.
Both species were much less abundant than the
average for 1965—1974 (Table 1). The advisers’
estimates of damage to apples indicated the
following:

percentage of apple replies

damaged
1983 1982 1965—74 1983
Argyresthia conjugella 6 46 31 15
Cydia pomonella 6 21 22 15



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

Number of
observations Severity of damage Frequency of damage
1983 1983 1965—74 1983 1965—74
CEREALS
Rbopalosiphum padi (L.) 82 1,1 1,2 23 18 .
Sitobion avenae (F.) 71 1,1 1,4 22 22
Oscinella frit (L.) 103 0,6 1,0 9 13
Elateridae 43 0,4 1,1 5 15
Phyllotreta vittula (Redtb.) 78 0,4 1,0 8 18
FORAGE PLANTS
Amaurosoma spp. 55 1,0 1,5 19 28
Apion spp. 31 0,5 1,0 15 16
RAPE AND TURNIP RAPE
Meligethes aeneus (F.) 55 2,3 1,8 75 40
Phyllotreta spp. 44 1,1 37
Ceutorbynchus assimilis (Payk.) 18 0,4 18
Dasineura brassicae (Winn.) 15 0,3 14
SUGAR BEET
Pegomya betae (Curt.) 81 1,4 1,8 39 48
Chaetocnema concinna (March.) 46 1,4 1,7 42 40
Lygus rugulipennis Popp. 27 1,2 1,9 35 43
Aclypea opaca (L.) 22 0,8 1,4 ‘16 33
PEA
Cydia nigricana (F.) 35 1,0 1,9 27 37
ROOT CROPS AND VEGETABLES
Pieris brassicae (L.) etc. 44 2,3 1,7 39 29
Plutella xylostella (L.) 53 2,3 1,6 35 21
Delia radicum (L.) and 87 1,9 2,0 28 28
D. floralis (Fall.)
Phyllotreta spp. on crucifers 72 1,6 2,0 37 38
Trioza apicalis (Forst.) 57 1,4 1,3 27 21
Psila rosae (F.) 42 1,1 0,8 13 10
Delia antiqua (Mg.) 43 1,0 1,9 13 21
Brevicoryne brassicae (L.) 29 1,0 0,8 8 14
Phaedon cochlearie (F.) 27 0,8 1,1 13 19
APPLES
Microtus agrestis (L.) stem damages 47 1,7 1,1 14 8
Lepus europaeus Pallas and L. timidus L.~ 50 1,4 1,6 19 15
Yponomeuta padellus malinellus Zell, ' 20 1,1 1,6 21 23
Aphis pomi (Deg). 31 0,9 1,5 22 24
Arvicola terrestris (L.) root damages 39 0,9 0,5 10 4
Cydia pomonella (L.) 45 0,8 2,5 17 42
Panonychus ulmi (Koch.)  ~ © 46 0,7 1,3 11 21
Argyresthia conjugella Zell. 44 0,5 3,4 9 46
Psylla mali (Schmidbg.) .30 0,5 0,9 12 13
Xyleborus dispar (E.) 25 0,3 0,5 ) 2 4
BERRIES . . ’ !
Cecidophyopsis ribis (Westw.) - 72 1,9 2,2 23 . 30
Tarsonemus pallidus Bks. 49 1,8 2,0 31 .28
Byturus tomentosus (Deg.) 43 1,7 1,7 20 29
Anthonomus rubi (Hbst.) 42 1,6 1,6 22 26
Nematus ribesii (Scop.) and Pristiphora 50 1,4 1,7 16 16
pallipes Lep.
Pachynematus pumilio Knw. 41 1,3 1,3 15 21
Lampronia capitella Cl. 53 1,2 1,9 23 22
Aphididae on Ribes spp. 40 1,2 1,8 24 26
Tetranychus urticae (Koch.) 30 1,1 1,3 13 21
Zophodia convolutella (Hbn.) 34 0,5 0,9 7 12
PESTS ON SEVERAL PLANTS
Hydraecia micacea (Esp.) 39 1,0 1,2 21 21
Deroceras agreste (L.) etc. 32 1,0 1,3 27 24
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Microtus agrestis and Arvicola terrestris
caused more damage in apple during the winter

than in the period 1965—1974. Lepus timidus
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was very scarce in apple orchards.
There were only slight pest attacks on
berries.
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SELOSTUS

Viljelykasvien tuhoeldimet 1983

MARTTI MARKKULA

Maatalouden tutkimuskeskus

Kasvukausi oli huomattavasti normaalia limpimimpi ja
osin poutainenkin. Sen vuoksi odotettiin, etti tuholaiset
aiheuttaisivat suuria taloudellisia vahinkoja. Maatalouskes-
kusten piiriagrologien esittimien arvioiden mukaan tuhojen
ankaruus jii kuitenkin alle tavanomaisen. Tuholaisten run-
sausluku oli katsausvuotena 2,5 ja vertailukautena 1965—
1974 2,6.

Rapsikuoriaiset (Meligethes aeneus) esiintyivit edellis-
vuottakin runsaslukuisempina Eteli- ja Lounais-Suomessa
ja aiheuttivat my®s uudenlaista vioitusta: kalvoivat kerikaa-
lin ja lantun lehtid. Rapsikuoriaisen joukkoesiintyminen ja
uudenlainen kiyttiytyminen olivat ilmeisesti yhteydessi
pédravintokasvin, rypsin viljelyn yleistymiseen ja sithen, et-
td rypsin loppukesilli tuleentuessa uuden polven kuoriais-
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ten on l8ydettivi nopeasti uutta ravintoa.

Porkkanan pahimmat tuholaiset, porkkanakemppi (77i-
oza apicalis) ja porkkanakirpinen (Psila rosae) tekivit ta-
vanomaista pahempaa jilkei porkkanaviljelyksilla. Niyttii
siltd, ettd ne ovat monien vuosien jilkeen nousemassa uu-
delleen merkittivimpien tuholaisten joukkoon.

Omenakiiridisen (Cydia pomonella) ja pihlajanmarjakoin
(Argyresthia conjugella) esiintyminen oli poikkeuksellisen
niukkaa. Vioitukset jiivit huomattavasti vihiisemmiksi
kuin edellisvuotena ja kymmenvuotiskautena 1965—1974.
Marjakasveissa oli vihin tuholaisia.

Katsaus on julkaistu laajempana Maaseudun Tulevaisuu-
den liitteessi Koetoiminta ja Kiytintd 31.1.1984.
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Agric. Fenn. 22: 104—109.

— Ett latent virus pd Fuchsia sp. Nord. Jordbr.forskn. 65:
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— Avomaa koristekasvien tauteja. Ruosteet. Puutarha 86:
348—349.
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— Svampar som férorsakar rotrota pa jordgubbe i Finland.
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Varietal tuber resistance to Fusarium species. Ann Agric.
Fenn. 22: 8—17.
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239—240.

— Ammoniakki, urea ja ureafosfaatti korsirehun siilon-
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— Siildntiaineseos tuorerehun ja sentapaisen siilontii
varten. Suomalainen patentti n:o 63328.

SORMUNEN-CRISTIAN, R. Karitsan kasvatus luonnonlaitu-
mella. Koetoim. ja kiyt. 12.4.1983. p. 18. Lammastalous
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— Tuorerehunurmien kaliumlannoitus. Koetoim. ja kiyt.
25.1.1983. p. 1.

— & HUOKUNA, E. Kalidmin lannoitustason ja -tavan
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— Sorption of selenite and selenate in the soil. Ann. Agric.
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— Seleninm in Finnish agricultural soils. Ann. Agric. Fenn.
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— Parempi kuin pilleri. Pellervo 84, 19—20: 44—46.

— Seleenii lannoitteisiin kansanterveytemme kohentami-
seksi. Helsingin Sanomat, alakerta 18.12.1983.
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212201 Lavia
02 Viheeljirvi
03 Kuninkaanlihde
04 Sivi

2122 07 Vesajirvi
08 Vatula
09 Kilvakkala
10 Himeenkyrs
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11 Kyréskoski’
12 Ikaalinen

05 Vehuvarpee
06 Jamijdrvi

1983 painetut maaperikartat. Soil maps printed in 1983.

2022 04 Marttila
07 Pampari
08 Koivukyld
09 Rahkio
10 Kuusjoki
11 Koski T'.L.
12 Viluksela
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mikka. Peltokasvilajikkeet 1983—84. Tieto tuottamaan
24: 38—43, 72—74.

— Tuloksia nurmi- ja nurmikkoheinien siemenviljelysti.
Lounais-Suomen koeaseman tiedote 9: 1—49.

— Milloin ruiskutan rikkakasvit syysviljoista. Rikkakasvi-
piivi 18: A28—A32.

— Lajikkeiden vaikutus kevitvehnin taloudelliseen tuo-
tokseen. Koetoim. ja kiyt. 22.2.1983 p. 8.

— Viljelenkd hernetti tukikasvin kanssa vai ilman. Koe-
toim. ja kiyt. 22.3.1983 p. 13.

— Kevitmuokkauksen aloittaminen tasausiestykselld. Koe-
toim. ja kiyt. 19.4.1983 p. 25.

— Meriveden kiytté sadetukseen. Koetoim. ja kayt.
17.5.1983 p. 4.

— Typpi syysviljojen lannoituksessa. Koetoim. ja kiyrt.
16.8.1983 p. 50.

— DPuna-apilan ja nurminadan siemenviljely. Siemenviljely-
seminaari 2/1983, Harjavalta 8.12.1983. Mimeogr. p.
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— Spannmils-, drt- och oljevixtsorterna. Utsidessemi-
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Folk 37, 10: 8—9.

~— Spannmils-, irt- och oljevixtsorterna. Landsbygdens
Folk 37, 11: 4—5.
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Landsbygdens Folk 37, 25: 4.
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— Kevitkylvdjen aika lzhestyy. Sopimusviljeliji 1983, 1: 4.
— Kevitrypsin viljely. Pirkanmaan maatalouskeskuksen
tiedotuslehti 13, 2: 6—8.

Sata-Himeen koeasema, Mouhijirvi

Sata-Hime Experimental Station, Moubijirvi
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1983. p. 32.
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lypsivilli vuohilla, Koetoim. ja kidyr. 20.12.1983. p.
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29.9.

Satakunnan koeasema, Kokemiki

Satakunta Experimental Station, Kokemdki
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Tieto tuottamaan 27: 41—44.
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Himeen koeasema, Pilkine

Héme Experimental Station, Palkdne
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toim. ja kiyt. 3.5.1983. p. 35.



Kyménlaakson koeasema, Anjala

Kymenlaakso Experimental Station, Anjala
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Eteli-Savon koeasema, Mikkeli

South-Savo Experimental Station, Mikkeli
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86: 230—233.
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Hedelmin- ja Marjanviljelykurssit. p. 64—67.

— & DALMAN, P. Biraronia. Tridgirdsnytt 37: 241—243.
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SuoNURMI-RASIL, R. & HUoOKUNA, E, Kaliumin lannoitus-
tason ja -tavan vaikutus tuorerehunurmien satoihin ja
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Tiedote 5/83. 21 p.

Keski-Suomen koeasema, Laukaa

Central Finland Experimental Station, Laukaa
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Eteli-Pohjanmaan koeasema, Ylistaro

South-Ostrobothnia Experimental Station, Ylistaro

SALO, Y. Ohralajikkeiden rinsistyminen. Koetoim. ja kiyt.
16.8.1983. p. 51.

Karjalan koeasema, Tohmajirvi

- Karelia Experimental Station, Tobmajirvi

HEIKKILA, R. Turvemaiden viljelytekniikka. Kiytinnén
Maamies 32, 3: 70—72. :

— Turvemaiden muokkaus. Koetoim. ja kiyt. 19.4.1983.
p. 26.
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Pohjois-Savon koeasema, Maaninka

North Savo Experimental Station, Maaninka

ETTALA, E. & RINNE, K. 1982. Eliintiheys ja vikirehun
kiyttd lypsykarjaa laidunnettaessa II. Vaikutus lehmien
tuotantoon. Kehittyvi Maatalous 49: 19—34.

— & VIRTANEN, E. 1982. Runsaan viljalisin vaikutus
lehmien tuotantoon hyvilli laitumella. Kehittyvd Maa-
talous 49: 35—48.

ETTALA, E. Lannoitus varmistaa nurmirehun laadun. Leipi
leveimmiksi 31, 1: 5.

— Lypsykarjan pitkiaikaiskoe. Ensikoiden vuosituotos sii-
lérehu- ja heiniruokinnalla. Koetoim. ja kiyr. 25.1.
1983. p. 3.

— Erirotuisten ensikoiden tuotokset kotoisilla rehuilla.
Nautakarja 13, 1: 20—23.
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mies 32, 6: 40—43.

— Vikirehu lehmien laidunruokinnassa. Koetoim. ja kiyt.
14.6.1983. p. 45.

— Metsi- ja maatalouden sivutuotteita lihamullien rehuna
1. Maas. Tulev. 8.10.1983. )

— Urea-ureafosfaatilla siilétty perunapulppa lihamullien
ruokinnassa. Tirkkelysperuna 3: 4—5.

— Erirotuisten lehmien rehunkiytts. Koetoim. ja kiyt.
20.12.1983. p. 70.

Keski-Pohjanmaan koeasema, Toholampi
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JARvVI, A, Onko herneesti rehukasviksi. Keskipohjanmaa,

Maa- ja metsitalousliite helmikuu 1983. p. 14.

— .Hernelajikkeet rehutuotannossa. Koetoim. ja kiyr.
22.3.1983. p. 14 '
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Kainuun koeasema, Vaala

Kainuu Experimental Station, Vaala

VUORINEN, M. Siildrehun tekiji toivoo viiledtd siitd. Kai-
nuun Sanomat 11.6.1983. p. 3.

— Talven pohja on nyt edellisvuosia parempi. Kainuun
Sanomat 11.12.1983. p. 14.

Pohjois-Pohjanmaan koeasema, Ruukki

North Ostrobothnia Experimental Station, Ruukki

HAKKOLA, H. Nurmikasvit: Timotei, yksivuotinen raihei-
ni. Peltokasvilajikkeet 1983—84. Tieto Tuottamaan 24:
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universitet, Uppsala 1983.

— Vihantarehukasvit siilérehunurmen suojakasveina. Koe-
toim. ja kdyt. 19.4.1983 p. 32.

— Westervoldin rajheini. Koetoim. ja kiyt. 17.5.1983. p.
41,
nustamisessa. Kaytannon Maamies 32, 6: 32—33.

— Viljavuus- ja rehututkimus rehuntuotannon ja ruokin-
nan perustana. Karjatalous 59, 3: 46.

— Rehuviljan lannoituskokeet Pohjois-Pohjanmaalla. Lei-
pd levedmmiksi 31, 2: 7—8.

— Nurmen hivenlehtilannoitus. Leipi leveimmiksi 31, 3:
10—11.

— Kalkitus ja lannoitus nostaa nurmirehujen kivenniis-
pitoisuuksia. Maamiehen ldike 24, 3: 7—9.

~— Nurmen suojakasvit. Koivikon tietosarka 83: 10—11.

— Viljavuus ja rehututkimus rehuntuotannon ja ruokin-
nan perustana. Maaviesti 1: 5.

— Tuhka maanparannusaineena. Maaviesti 3: 6.

— Lietelannan kiyttémahdollisuudet nurmiviljelyssi. Lai-
ho -83: 7.

— Timotei, Pohjois-Suomen nurmikasvi. Kaleva 5.3.1983.

— Obhra, Pohjois-Suomen rehuvilja. Kaleva 9.4.1983.

— Westervoldin- vai italianraiheini. Kaleva 30.4.1983.

— Keviviljojen rikkakasviruiskutukset. Kaleva 28.5.1983.

— Kalkitus parantaa peltojen kasvukuntoa ja sadon laatua.
Kaleva 10.9.1983. .

— Siilérehun puristeneste lannoitteena. Kaleva 8.10.1983.

— Apilan viljelyi tutkitaan jilleen. Kaleva 4.11.1983.

— Rehuviljalajikkeet
1983.

— Nurmikasvilajikkeet Pohjois-Suomessa. Kaleva 30.12.
1983.

— Lannoitus ja korjuuaste. Pohjolan Maito Tiedotuslehti
tuottajille 2: 3.

Pohjois-Suomessa. Kaleva 10.12.
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— Timotel ja nurminata Pohjois-Suomen nurmikasvit.
Maataloussanomat 7: 6.

— & LuoMA, S. Avomaan vihanneskasvien lajikekokeiden
tuloksia 1979—82. Maatalouden tutkimuskeskus. Tie-
dote 12: 1—21.

NisuLa, H. Yksivuotiset rehukasvit. Kaleva 19.3.1983.

— Viljojenkin rehuarvot vaihtelevat. Kaleva 16.4.1983.
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10.

— Kallis vikirehu muuttaa lihanautojen ruokintaa. Lihan-
tuottaja, Lihakuntaliite 2.

— Ruokintakustannukset nousevat! Miti tehdi? Laiho 83:
8.

— Leikkuupuimuri, ainoa tapa korjata viljaa? Koivikon
Tietosarka 1983: 19.

— Naudanlihaa ulkokasvattamoissa? Ilmajoelta krokittyi
10—11.

Lapin koeasema, Rovaniemi

Lapland Experimental Station, Rovaniemi

ANON. Apilaseosnurmilla omavaraisuutta Lappiin. Lapin
Kansa, 2.10.1983. p. 4.

LIPSANEN, V. Lajikkeita Kuolan niemimaalta. Sarka 3: 5,
16.

— Lajikkeita Kuolan niemimaalta. Koivikon tietosarka 83,
Maatalousopiston I kurssi, p. 12—13.

VALMARI, A. Suon viljely. Suomen suot ja niiden kiyttd. p.
42—48. Suoseura ry. IPS:n Suomen kansallinen komi-
tea. Helsinki 1983.

— Talvituhosiemid  pohjoisissa nurmissa. Ekologipiivit
Oula}galla 28.--29.3.1983. Mimeogr. 5 p.

— Nurmet paremmiksi — Apukan nikdkulma. Nurmi-
pdivd 29.3.1983. Mimeogr. 6 p.
— Kasvintuotannon ekologiset  edellytykset  Lapissa.

”Uutta ilmettd Lapin kasvivarojen hyviksikiyttoon” —
seminaariraportti. Oulun Yliopisto, Pohjois-Suomen
tutkimuslaitos, sarja C 47: 97—103. Toim. J. Kortes-
harju. Oulu.

— Apilanurmiseoksilla omavaraisuutta. Pohjolan Sanomat
4.10.1983. p. 9.



— & KORva, J. Apilaseosnurmet. Sarka 4: 1, 2.

1978. Lapin koeaseman toimituksia 1983, 1. Mimeogr.
13 p.

Sikatalouskoeasema, Hyvinkii

Swine Research Station, Hyvinkdd

ALAVIUHKOLA, T. Sikojen valkuaisruokinnasta. Tuottoisa
kotieldintalous 2: 4—5.

— Lihasikojen A- ja D-vitamiinien tarve. Koetoim. ja kiyrt.
12.4.1983. p. 18.

— Valkuaisruokinnalla tyydytetdin sian aminohappotarve.
Sika 3: 4—5.

— Voidaanko sianrehu tuottaa kotimaassa? Kiytinndn
Maamies 32, 9: 22—23.

— Lisdtietoa Porsetista. Sika 5: 24.

— Liikalammon vaikutus sian kasvuun. Sika 5: 20—21.

— Sikojen kasvunedistijit. Suomen Maataloustieteellisen
Seuran Tiedote 3: 125—131.

IMMONEN, I. Rajoitettu vai runsas ruokinta sioille? Sika 5:
14—15.

Suowmi, K. Emakoiden ruokinta. Sika 3: 13—14.

— Porsasrehujen lisiaineita. Koetoim. ja kiyt. 14.6.1983.
p. 45.

— Palkokasvivalkuainen sikojen ruokinnassa. Lihantuot-
taja 8: 44-—45.
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muksen no. 383 loppuraportti. p. 175—192.

Suom. Maatal.tiet. Seuran tiedote no 3: 55—58.

— Koetuloksia Suomessa uusista palkokasvilajeista ja la-
jikkeista. Palkokasvit viljelykierrossa ja -seoksissa.
Biologisen typensidonnan ja ravinnetypen hyviksi-
kiytén projekti. SITRA 6: 31—50. i

— Palkokasvien kiyttd viherlannoituksessa. Palkokasvit
viljelykierrossa ja -seoksissa. Biologisen typensidonnan
ja ravinnetypen hyviksikiytén projekti. SITRA 6: 51—
92.

Kuisma, P. & VaRis, E. Perunan idityksen ja istutusajan
yhteensovittaminen. Kiytinnon Maamies 32, 4: 53—54.

SYRJALA-QVIST, L., PEKKARINEN, E., SETALA, J. & KaN-
GASMAKI, T. Apilan ja eri typpilannoitemiirin saaneen
timotein valkuaisen miiri ja laatu. Koetoim. ja kiyt.
16.8.1983. p. 54.

THoOMAS, R. J., JOKINEN, K. & SCHRADER, L. E. Effect of
Rhizobium japonicum Mutants with Enbanced N,
Fixation Activity on N Transport and Photosynthesis of
Soybeans during Vegetative Growth. Crop Science 23:
453—456.

VARIS, E. Ruis viljelykasvina. Rukiin viljely. Tieto tuot-
tamaan 27: 4—6. :

— Viljelytekniikan vaikutus sadon laatuun. Rukiin viljely.
Tieto tuottamaan 27: 45—51.

Suom. Maatal.tiet. Seura. Tiedote 3: 16—20.

— Biological nitrogen fixation in plant production. Sver.
Lantbr.univ. Inst. f6r vixtodl. Rapp. 124, p. 97.

— Nurmipalkokasvit. Biologinen typensidonta peltokas-
vien ‘viljelyssi. Suomen Akatemian sopimustutkimuk-
sen no. 383 loppuraportti. HY, kasvinviljelytieteen lai-
tos. p. 67—92, 121—126.

— Palkoviljat. Biologinen typensidonta peltokasvien vilje-
lyssi. Suomen Akatemian sopimustutkimuksen no. 383



loppuraportti. HY, kasvinviljelytieteen laitos. p. 149—
169, 172—174. .

— Palkokasvien esikasviarvo. Biologinen typensidonta
peltokasvien viljelyssi. Suomen Akatemian sopimus-
tutkimuksen no. 383 loppuraportti. HY, kasvinviljely-
tieteen laitos. p. 193—219.

— Palkokasvien viljelyn taloudellisuus. Biologinen typen-
sidonta peltokasvien viljelyssi. Suomen Akatemian
sopimustutkimuksen no. 383 loppuraportti. HY, kas-
vinviljelytieteen laitos. p. 315—330.

— Herneen ja hirkipavun seosviljely. Biol. typensidonnan
ja ravinnetypen hyviksikiytén proj. julk. 6: 93—130.

— , HoORrsTIA, E. & IIvONEN, L. Palkokasvien esikasvi-
arvo. Palkokasvit viljelykierrossa ja -seoksissa. Biol.
typensidonnan ja ravinnetypen hyviksikdytén proj.
julk. 6: 1—30.

— ,OSTERBERG, T.& HUTTUNEN, R. Rukiin laadun
alueellinen vaihtelu Suomessa. HY, kasvinviljelytieteen
laitos, julk. 10: 1—147.

— Unohtuiko ymppiys. Kiytinnén Maamies 32, 1: 22—
23.

Kasvipatologian laitos

Department of Plant Pathology

KARJALAINEN, R. Inberitance of leaf resistance to Septoria
nodorum (Berk.) in two crosses of spring wheat. ].
Scient. Agric. Soc. Finl. 55, 5: 425—430.

— Expression of partial resistance. In: Nordic Graduate
Course in Plant Pathology. Resistance against plant
pathogens, Norway. p. 50—52.

— Laboratoriotestilli selvitetiin vehnilajikkeiden Septo-
ria-taudin kestivyys. Koetoim. ja kiyt. 16.8.1983. p. 54.

— Lajikeseoksilla torjutaan viljojen lehtitauteja. Koetoim.
ja kiyt. 16.8.1983. p. 53.

— Obhralajikkeiden rengaslaikkutaudin kestivyys. Koe-
toim. ja kiyt. 20.12.1983. p. 72.

— , LAITINEN, A. & JuuTl, T. Septoria-taudin vaikutus
kevitvehnin satoon ja kevitvehnilajikkeiden Septoria-
taudin kestivyys. Koetoim. ja kiyt. 22.2.1983. p. 7.

— , LAITINEN, A. & JuuTi, T. Susceptibility of spring
wheat cultivars and breeding lines to Septoria nodorum
(Berk.). J. Scient. Agric. Soc. Finl. 55.

— , LAITINEN, A. & JuuTl, T. Effects of Septoria nodorum
(Berk.) on yield and yield components of spring wheat. ].
Scient. Agric. Soc. Finl. 55.

TAHVONEN, R. & TAPIO, E. The suppressiveness of Finnish
Sphagnum peat and the use of Streptomyces spp. isolated
from peat in the biological control of diseases in peat
culture. Intern. Congr. Plant Path., Australia. Abstr. p.
171.

— & VESTBERG, M. Juurikkaan taimipolte. Koetoim. ja
kiyt. 19.4.1983. p. 30.

TAr0, E. Mechanisms of resistance in virus-infected plants.
Nordic Graduate Course in Plant Pathology. Resis-
tance against plant pathogens, Norway. 17 p.

— Framridsperspektiv fér vixtskyddet. Nord. Jordbr.
forskn. 65, 2: 313—318.

— Kasvien koeputkilapset. Terveiti taimia solukkovilje-
Iylli. Tiede 2000. 3: 4—9.

— Helsingin yliopiston kasvipatologian laitos. Kasvinsuo-
jelulehti 16: 77—81.

VESTBERG, M. Rotbrand pi sockerbeta — Majligheter till
prognos och behovsanpassad bekimpning under fin-
lindska forhdllanden. Nord. Jordbr.forskn. 65, 1: 52.

— Rotbrand pi sockerbeta. Nord. Jordbr.forskn. 65, 3:
531.

— , TaHVONEN, R., RAININKO, K & NUORMALA, N.
1982. Damping-off and sugar beet in Finland. I Caunsal
agents and some factors affecting the disease. ]. Scient.
Agric. Soc. Finl. 54: 225—244.

— , TAHVONEN, R., RAININKO, K. & NUORMALA, N.
Damping-off of sugar beet in Finland. Disease control.
J. Scient. Agric. Soc. Finl. 55: 431—450.

Kotieldinten jalostustieteen laitos

Department of Animal Breeding

HEISKANEN, M.-L. Hevosen keinosiemennys tuore- ja
pakastespermalla. Kotieldinjalostuksen tiedote 60. 63 p.

KUOSMANEN, S. 305 piivin maitotuotoksen ennustaminen
osatuotostietojen perusteella. Kotieliinjalostuksen tie-
dote 59. 100 p.

LAURILA, T. Mit# kotieldinjalostus on saanut aikaan? Tiede
2000, 7: 40.

LINDER, D. Genetic and Phenotypic Variation in Production
Traits Rainbow Trout Strains and Strain Crosses in
Finland. Aquaculture 33: 129—134.

— Fiskavel och fiskforidling. (Tidskrift for Abo Akademi)
Skirgird 2: 20—25. '

LINDSTROM, U.B. Mihin kotieliinjalostus on menossa?
Maas. Tulev. 13.1. ja 18.1.1983.

— Virldssvilten lurar, Kyrkpressen 10.3.1983.

— Utaretulehdukseen vaikuttavat tekijit lehmi- ja karja-
kohtaisia. Karjatalous 59, 2: 24—25,

— Siipikarjajalostuksen nikymit. Kanatalous 2: 18.

— Uudet menetelmit tulossa kotieldinjalostukseen. Lihan-
tuottaja 5: 12—14.,

— Regnbigslaxen — ingen forell — ny exportvara. Vistra
Nyland 26.3.1983.

— Juverinflammationerna kostar 350 miljoner. Vistra
Nyland 26.3.1983.

— Livskraftigt jordbruk allas intresse. Hufvudstadsbladet
11.4.1983.
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— Kotieldinjalostus tiniin ja huomenna. Biotiede -83:
33—43.

— Jalostustavoitteet kestiviksi. Karjatalous 59, 8: 52—54.

— Effects of some herd factors and traits of the cow on
bacterial scores and cell counts in quarter milk samples.
Acta Agric. Scand. 33, 4: 389—394.

— & LAURILA, T. Kotieldintuotanto ja karjanjalostus.
Uuden lukion biologia 3: 78—83. Kokeilumoniste
WSQY, Porvoo.

— & ViLva, V. Jalostuksen mahdollisuudet vaikuttaa
maidon rasvahappokoostumukseen. Meijeritieteellinen
Aikakauskirja 41, 1: 9—21, Nautakarja 13, 2: 17—20.

MANTYSAARI, E. Sonnien jalostusarvoindeksi uudistertu.
Nautakarja 13, 4: 9—10.

OjALA, M. Tuloksia liha- ja maitorotujen risteytyskokeista.
Nautakarja 13, 1: 31—33.

— Ravihevosten yksildarvostelun tausta ja rtavoitteet.
Hevosurheiluy, jalostuskuvasto. p. 140—142.

SUTONEN, L. Kirjolohikantojen kasvuominaisuuksien ver-
tailu. Suomen Kalankasvattaja 3: 28—30.

— Kalanviljelyyn perimiltdin tarkoituksenmukainen aines.
Turun Sanomat 10.7.1983.

SIRKKOMAA, S. Calculations on the decrease of genetic
variation due to the founder effect. Hereditas 99: 11—
20.

SYVAJARV, ]. & LINDSTROM, U.B. Kiyttdominaisuuksia
korostetaan jalostusvalinnassa. Karjatalous 59, 2: 20—
21.

Kotieldintieteen laitos

Department of Animal Husbandry

AHLSTROM, A., LINDQVIST, O., SYRJALA-QVIST, L., KOK-
KO, H. & WESTMAN, H. Strategy for Finnish support to
agricultural and rural development in Zambia. Vol. 11:
Fisheries, 56 p. University of Kuopio.

— LinDQuisT, O., SYRJALA-QVIST, L., KOKKO, H &
WESTMAN, H. Strategy for Finnish support to agri-
cultural and rural development in Zambia. Volyme 1, 97
p. University of Helsinki.

AspiLA, P. & SYRJALA-QVIST, L. Inverkan av selenberikat
ensilage och oorganisk natriumselenit pi selenhalten i
mjolk. NJF-kongress, poster.

ErTALA, E., TuOoMIKOSKI, T. & NAsl, M. Metsi- ja
maatalouden sivutuotteita lihamullien rehuna I. Maas.
Tulev. No. 116: 4.

— VIRTANEN, E,, & NAsL, M. Mertsi- ja maatalouden
sivutuotteita lihamullien rehuna 1. Maas. Tulev. No.
116: 4.

HUHTANEN, P. Elopainon vaikutus ensikkojen maidontuo-
tantoon, rehun hyviksikiyttdén ja maitotuotto —
rehukustannukseen. Karjatalous 59, 1: 34—36.
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— Suomen karjan kokonaistaloudellisuus. Nautakarja 13,
1: 4—6.

— Lihanaudan ruokintanikymit. Lihantuottaja 5; 30—31.

— & JAAKKOLA, S. Viljajitteen sulavuus ja rehuarvo.
Koetoim. ja kidyt. 12.4.1983. p. 23.

— & KORTESMAA, H. & POUTIAINEN, E. Avoparsiini
lihanaudan rehujen lisiaineena. Kotieldintieteen laitok-
sen tiedote No. 1. 21 p.

JAAKKOLA, S., OJALA, R. & POUTIAINEN, E. Antibioottimai-
don kiytts vasikoille, Koetoim. ja kiyt. 12.4.1983. p.
22,

NASI, M. Extraction of leaf protein from green crops.
Chemical composition and nutritive value of products of
fractionation. J.Scient. Agric.Soc.Finl. 55: 143—154.

— Leaf protein production from energy willow leaves.
J.Scient.Agric.Soc.Finl. 55: 155—162.

— Preservation of grass juice and wet leaf protein
concentrate for animal feeds. ].Scient.Agric.Soc.Finl. 55.

— Ruokinnan ja hoidon vaikutus eliinten terveyteen.
Terve kotieliin. Tieto tuottamaan 25: 37—69.

— Utfodring skotsel och djurens hilsa. Friska husdjur.
Forskning for framic 10: 38—68.

— Sian on saatava tarvitsemansa
tuottaja 5: 24—25.

— & ALASAARI, E., HAANPAA-HEIKKINEN, S., PERTTILA,
M., SALONIEMI, H. & WESTERSTRAHLE, A. Lypsy-
koneen rakenne ja toimintaperiaatteet. Lypsysuoritus ja
lypsyrutiinit. Konelypsy ja lypsykone. Tieto tuotta-
maan 28: 13—47.

— & ANTILA, M. Evaluation of various whey diets. Kieler
Milchwirtsch. Forschungsber. 35: 281—283.

OJaLa, R. Vasikan juottokauden ruokinta. Nautakarja 6:
39—41.

valkuaisaineet. Lihan-

Karjatalous 59, 11: 21—22.

PEKKARINEN, E., SYRJALA-QVIST, L., SETALA, J. & KANGAS-
MAKI, T. Proteinets mingd och kvalitet i kldver samt
timotej, som erhillit olika kvive-gédselmingden, NJF-
kongress poster.

— , SYRJALA-QUVIST, L. & SETALA, J. Klover/timotejférhal-
landets och timotejns kvive-gédselmingdens inverkan
pi proteinet i ensilage. NJF-kongress poster.

POHJONEN, V. & NAsl, M. Wet biomass as animal feed -
Fodder as a by-product from energy forests. Forestry
Energy Agreement International Energy Agency. Prog-
ramme group B — Biomass growth and production.
Ontario Tree Improvement and Forest Biomass
Institute. Ministry of National Resources, Maple,
Ontario, Canada. Rep. 1: 1—22.

POUTIAINEN, E. Ruokintaneuvonta uuteen aikaan. Pellervo
84, 2: 22—23.

— Mihin antibioottimaito kelpaa. Pellervo 84, 6: 28—29.

— DPuristeneste talteen. Pellervo 84, 10: 46—47.

— Onko hyvi rehusato ongelma. Pellervo 84, 14: 6—7.



— Mairoa vasikoille. Pellervo 84, 18: 6—7.

— Nurmirehusato tehokkaasti kiyttoon. Maamiehen Lii-
ke 4: 3—7.

— Tavoitteeksi kotieldintuotannon sopeuttaminen rehu-
varoihimme. Maaseudun Tulevaisuus 10/11.

— Nordiskt samarbete inom husdjursforskning. Nord.
Jordbr.forskn. 55, 2: 343—346.

~ Sivutuotteilla keskeinen merkitys kehitysmaiden koti-
eliintuotannossa. Maaseudun Tulevaisuus 30/3.

— & TUoRL, M. Tasavikirehuruokinta lypsylehmilli.
Kdytinnén Maamies 32, 10: 22—24,

SaLO, M-L. Rypsirouhe lihasikojen rehuna. Kiytinnon
Maamies 32, 1: 40-—42.

— Kotieldimille vitamiinitiydennys. Saroilta 2: 22—23.
Maamies 32, 5: 34—36.

— Koroista rehua lihanaudalle. Lihantuottaja 7: 18—20.

— & VIRTANEN, E. Influence of weather conditions during

swath drying on the nutritive value  of  bay.

J.Scient.Agric.Soc.Finl. 55: 133—142,
SYRJALA-QVIST, L. Kevit- ja syyssadosta eri kehitysasteilla

kiiyt. 12.4.1983. p. 19.

— Rehutaulukot ja kotieldinten ruokintanormit uudis-

tettu. Maataloushallinnon Aikakauskirja 2: 6—11.

— Agronomien Yhdistys — etujirjestd vai “koori”.
Maatalous 2: 1.

— Ei ainoastaan miaird, vaan my8s laatu. Pellervo 84, 4:
22—23.

— DPalkokasvit siilsreliuna. Suomen Maataloustieteellisen
Seuran Tiedote 3: 97—102.

— Valkuaisruokinta monitahoinen asia. Maas. Tulev. 12/2.

— Laitumelta parempaa maitoa. Pellervo 84, 8;: 6—7.
Oma maa 16/4.

— Loistutkimus lampailla. Lammastalous 2: 16—18.

— Kannattavampaan sikatalouteen. Avauspuhe. Isinti-
“akatemia.

— Kotoisin rehuin kannattavuuteen. Maas. Tulev. 7/6.
Sama aihe monissa piivilehdissi.

— Metsikeskustelu mennyt metsiin. Maas. Tulev. 5/7.
Sama aihe monissa maakuntalehdissi.

— Laidun on jaettava kyllin moneen lohkoon. Saroilta 6—
7:4—5

— Apila, arvokas valkuaisen lihde. Pellervo 84, 12; 12—13.

— Sii nikyy laarissa. Pellervo 84, 16: 12—13.

— Vikirehun miiri ja laatu karitsoiden laidunruokinnassa.
Koetoim. ja kiyt. 20.12.1983. p. 75.

— Risk f6r kortsiktikhet i virt lantbrukspolitik. Hufvuds-

— Sika pitdi pintansa. Pellervo 84, 19—20: 20—21.

— Siilorehu edullisin. Maas. Tulev. 19/11.

— Maataloutemme kehitysyhteistyossi. Maatalous 11:
191—192.

— Kriisiin varautuminen aina ajankohtaista. Maatalous 12:
1.

— , NIEMI, M. & NISKANEN, E. Laidun- ja sisiruokinnan
vertailu karitsoilla. Koetoim. ja kiyt. 14.6.1983. p. 48.

— & SALONEN, J. Effect of protein and energy supply on

. nitrogen utilization in reindeer. Acta Zool. Fennica 175:
53—55.

— , PEKKARINEN, E., SETALA, J., & KANGASMAKI, T.
Apilan ja eri typpilannoitusmiirin saaneen timotein
valkuaisen miiri ja laatu. Koetoim. ja kiyt. 16.8.1983.
p. 54.

— , PEKKARINEN, E., SETALA, ]. Apila-timoteisuhteen ja
timotein typpilannoitustason vaikutus siilorehun val-
kuaiseen. Koetoim. ja kiyt. 16.8.1983. p. 55.

Tuorl, M. Mirehtijdiden rehujen lisiaineer. Suomen
Maataloustieteellisen Seuran Tiedote 3: 117—124.

— Ruokintasuunnitelmia tarkennetaan uusia normeja vas-
taaviksi. Lihantuottaja 2: 8—21.

— Ruokintarutiineilla vaikutusta tuctoksiin ja rehujen
kulutukseen. Karjatalous 59. 3: 12—14.

Maanviljelyskemian laitos

Department of Agricultural Chemistry

HARTIKAINEN, H. Effect of liming on phosphorus in two
soils of different organic matter content. I Changes of
native and applied phosphorus in incubation experiment.
J. Scient. Agric. Soc. Finl. 55.

— Effect of liming on phosphorus in two soils of different
organic matter content. 11 Changes in the availability of
phosphorus to turnip rape (Brassica campestris). ]. Scient.
Agric. Soc. Finl. 55.

— & YLI-HALLA, M. Chloride and sulphate solutions as
extractants for soil P. I11 Effect of increasing sulphate
concentration on P desorption. J. Scient. Agric. Soc.
Finl. 55.

JOKINEN, R. Variability of topsoil properties at the southern
coast of Finland and the number of soil samples needed
for the estimation of soil properties. ]. Scient. Agric. Soc.
Finl. 55: 109—117.

— Kalkning. Magnesiumgédsling. Forskning for framat 9:
32—36.

YLI-HALLA, M. Happamien sulfaattimaiden ominaisuuksis-
ta, analytiikasta, kiytdsti ja ympiristévaikutuksista.
Vesihallituksen monistesarja 1983: 191. 64 p.

— & ALASAARELA, E. Alunamaiden vesiensuojeluongel-
mat. Vesitalous 24, 5: 32—34,

— & VIRRYL, K. Kauran jyvisadoista ja raakavalkuaispitoi-
suuksista savi- ja multamaalla Anjalassa 1977—80.
Kehittyvi Maatalous 50: 23—30.
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Maatalousekonomian laitos

Department of Agricultural Economics

RYYNANEN, V. Maatilalouden kehityksen perusongelmia.
Helsingin yliop. maat.ekon. lait. julk. 9: 1—156.

— Maataloustieteen piivien avaus. Suom. Maatal. Tiet.
Seur. Tiedote 3: 1—4.

— DPerinteisesti tuotannosta elintarviketuotantoon. Maas.
Tulev. 26.3.1983. p. 4.

— Tutkimus mullisti maatalouden. Aamulehti 30.3.83. p.
10.

— YLARANTA, M. & NETOLA, M. Mansikan viljelyn
tydnmenekki ja tuotantokustannus. Helsingin yliop.
maat.ekon. lait. julk. 12: 1—56.

— YLARANTA, M. & NETOLA, M. Mustaherukan viljelyn-
menekki ja tuotantokustannus. Helsingin yliop. maat.
ekon. lait. julk. 13: 1—38.

TURKK], A, Suunnittele pellon kiyttd. Pellervo 84, 1: 6—7.

— Miten eteenpiin maidontuotannossa. Pellervo 84, 5:
34—36.

— Miki maitomiird on edullisin. Karjatalous 59, 1: 8—9.

— Kannattaako palkokasvien viljely. Karjatalous 59, 5: 5—
6.

— Nuoret suosivat kotoista ruokintaa. Karjatalous 59, 8:
45—46.

— Kannattaako lisiti lannoitusta. Leipi leveimmiksi 31,
4: 8—9.

— Tasavikirehuruokinnan taloudelliset nikymit. Kiytin-
nén Maamies 32, 10: 24—25,

Tulev. 3.12.1983. p. 4.

— Palkokasvien taloudellisen merkityksen arviointi. Suom.
Maatal. tiet. Seuran Tiedote 3: 63—67.

WECKMAN, K. J. ATK:n kiyttd maatilan liiketalouden
ohjauksessa. Suom. Maatal.tiet. Seuran Tiedote 3:

- 170—176.

YLATALO, M. Vad gor man i dagsliget for att stimulera till
fortsatta studier. Kisikirj. p. 6.

— Kannattaako maata hankkia. Tarkennetaan taloutta-
palsta. Pellervo 84, 19—20: 46—47.

Maatalous- ja metsieldintieteen laitos

Department of Agricultural and Forest Zoology

HELENIUS, . Valkotihkiisyys nurmiheinien siementuotan-
nossa. Kidytinnén Maamies 32, 3: 25—26.

— & VARIS, A-L. Kukka ja mehiliinen. Pellervo 84, 13:
34—36.

HELIOVAARA, K. & TERHO, E. Suomenojan rappeutuva
ruovikko. Tringa 10: 60—61.

NUORTEVA, M. Helsingin yliopiston maatalous- ja metsi-
eliintieteen laitos. Kasvinsuojelulehti 16: 74—76.
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RAUTAPAA, ]. Kasvintarkastuksen tavoitteita. Puutarha-
Uutiset 35: 457—459.

— & VARIS, A-L. Vegetationsdiversitetens inverkan pd
bladluspopulationen i virsid. Nord. Jordbr.forskn. 65:
323.

VARIS, A-L. Finnish entomological literature published in
1982. Ann. Ent. Fenn. 49, 3a: 2—7.

— , HELENIUS, . & KOIVULEHTO, K. Mitd hunajatieduste-
lu kertoo suomalaisesta mehiliishoidosta ja hunajasados-
ta. Mehiliistalous 38: 86—89. Mehiliishoitaja 17: 102—
106.

— , HELENIUS, J. & KOIVULEHTO, K. Pollen spectrum of
Finnish boney. ]. Scient. Agric. Soc. Finl. 55: 403—418.

— , HewENws, J. & KowuLeEHTO, K. Suomalaisen
hunajan siitepslykoostumus. Mehiliistalous 38: 140—
142. Mehildishoitaja 17: 117—119.

— , LAUREMA, S. & MIETTINEN, H. Variation of enzyme
activities in the salivary glands of Lygus rugulipennis
(Hemiptera, Miridae). Ann. Ent. Fenn. 49: 1—10.

Maatalouspolitiikan laitos

Department of Agricultural Policy

IHAMUOTILA, R. Suomen maatalouselinkeinon pazomakan-
ta ja velkaisuusaste vuosina 1961—1980. Hels. yliop.
maat.ekonom. lait. julk. 10, 126 p. + 8 litetaul
Helsinki

— Typpi maatalouspolitiikassa. Kdytinnon Maamies 32, 5:
10—11.

— Implications for the role and objectives of higher
education in agriculture. OECD 7th Working Conferen-
ce of Repr. of Higher Educ. in Agric. 6 p. Paris.

— Maatilataloutemme piiomaongelma Kirjistyy. Maas.
Tulev. 40, p. 4.

— Tanskan maatalouskorkeakoulu 125 vuotta. Yliopisto
31, 26: 7.

— Pohjoismaiden maatalousyliopistojen rehtorit koolla.
Yliopisto 31, 31: 6.

— Viljeliji valintojen ja kustannuspaineiden ristivedossa.
Kiytinnén Maamies 32, 11: 8—10.

— Agriculture, Forestry and Food and Nutritional Sciences.
Finnish-American Academic and Professional Exchan-
ges: Analyes and Reminiscences, p. 85—87.

Maatalousteknologian laitos

Department of Agricultural Engineering

Kjus, O., NIELSEN, V., NILSSON, B. & PEHKONEN, A.
Terminologi innan arbeitforskning. Rapport fra NJF
Sekrion VII-teknikk. Lantbruksteknisk institutt Serie
A 724: 13.



LuoMa, T. Tarkempaan lietelannan levitykseen. Teho 5: 3.

— Saksalaista tehokkuutta. Pellervo 84, 14: 2.

— Rehuhivikki siilérehuvarastossa. Kiytinnén Maamies
32, 8: 2.

PEHKONEN, A. Behov fér framtida teknisk utveckling om
man 6nskar héja produktiviteten hos maskinerna.
Nord. Jordbr.forskn. 65, 3: 3.

— Nordiske Jordbruksforskernes forenins seksjon VII-
Teknikk. Lantbruksteknisk instituct. Serie A 711: 10.
Stensiltrykk.

— & VEKUNA, P. Yleisimpien maataloustydkoneiden
kapasiteetti ja sopivuus traktoriin. Maatalousteknolo-
gian laitoksen tutkimustiedote 40: 59.

Mikrobiologian laitos

Department of Microbiology

AURA, E., KEMPPAINEN, R, EKLUND, E. & LINDSTROM, K.
Rhbizobium kantojen valinta ja valinnan merkitys.
Biologinen typensidonta peltokasvien viljelyssi. Suo-
men Akatemian tutk. sop. no. 383 loppuraportti. p.
221—-313.

CARLBERG, G. Bakteeri torjuu kirpiset. Tiede 2000, 4—S5:
46—47.

— Tansaniassa kiymilissi. Inocula 1/83.

EXKLUND, E. Rbizobinm-kantojen tunnistus. Biologinen
typensidonta peltokasvien viljelyssi. Suomen Akate-
mian tutk. sop. no. 383 loppuraportti. p. 13—32.

— Rbizobium-kantojen valintaperusteista ja valintatyén
tujoksena saatujen siirroskantojen ominaisuuksista kent-
tiolosuhteissa. Biologinen typensidonta peltokasvien
viljelyssi. Suomen Akatemian tutk. sop. no. 383
loppuraportti. p. 233—248,

GYLLENBERG, H. 1983 Fortschritt in der Biologie. Ums-
chau 83: 382—387.

— Mitid tulossa? Biotekniikan mahdollisuudet. Tiede 2000,
4—5: 50—53

HARPER, R. Mitd typensitojabakteereilta vaaditaan? Leipi
leveammaksi 31, 2: 25—26.

— Tavoitteena tehokkaat nystyrit. Leipd leveimmiksi 31,
2: 26—27.

HEINONEN-TANSKI, H. Herneen peittaus ja typpibakteerit.
Kiytinnon Maamies 32, 3: 42—43

HATARKA, A. Degradation of lignin by white-rot fungi with
potential for biological delignification. Bioconversion of
plant raw materials by micro-organisms. p. 44—58. HY
mikrobiol. lait. julk. 26. Proc. Finnish-Soviet symp.
Tvirminne 25—27th Oct. 1982. Helsinki 1983.

— Pretreatment of wheat straw by white-rot fungi for
enzymatic saccharification of cellulose. Eur. ]. Appl.
Microbiol. Biotechnol. 18: 350—357.

— & UUSLRAUVA, A. Degradation of 14C-labelled poplar

wood lignin by selected white-rot fungi. Eur. J. Appl.
Microbiol. Biotechnol. 17: 235—242.

— BUSWELL, J., PIRHONEN, T. & UUsI-RAUVA, A. Comp-
aritive study of lignin degradation by two white-rot
fungi. Biotechnology in the pulp and paper industry. p.
152—173. Int. Conf. 12—14 th Sept. 1983. London.

— BUSWELL, J., PIRHONEN, T. & UUSI-RAUVA A. Degra-
dation of “C-labelled lignins by white-rot fungi. Recent
advances in lignin biodegradation research. p. 176—187.

— PIRHONEN, T., & UUSI-RAUVA, A. Decomposition of
"“C-lignins by white rot fungi. Proc. Soviet-Finnish
Symposium on bioconversion of lignocellulosic mate-
rials, Tashkent, USSR, 7—9 th Dec., (In print)

LINDSTROM, K. Jarvis, D.B.W., LINDSTROM, P.E., &
PATEL ]J.J. DNA Homology, phage typing and cross
nodulation studies of Rbizobium infecting Galega species.
Can. J. Microbiol. 29: 781—789.

METTALA, A. Typpi karkaa ilmattomasta tilasta. Leipi
leveimmiksi 31, 5: 15—17.

— Mikrobit — viljelijin nikymittémit apulaiset. Leipd
leveimmiksi 31, 6: 14—15.

MAYRA-MAKINEN, A., MANNINEN, M. & GYLLENBERG, H.
The adberance of lactic acid bacteria to the columnar
epithelial cells of pigs and calves. ]. Appl. Bacteriol. 55:
241—245.

ROPONEN-VEPALAINEN, I. Palkokasvien juurinystyrdiden
muodostuminen ja toiminta. Karjatalous 59, 3: 43—44.

— Typensidonta. Karjatalous 59, 3: 44

— Sinimailasen viljely vaatii taitoa ja tarkkuutta. Pellervo
84, 4: 30—32

— Sinimailanen — maailmankuulu rehukasvi. Pellervo 84,
4: 30—32

VAARA, T. Mikroalgsgenetik. Tink framit — odla alger. p.
56—58. Goteborg. Ed. Bergman, B., Forsberg, A.,
Pedersen, M., von Wachenfeldt, T. & Wallentinus, I.
Forskningsnimnden.

Puutarhatieteen laitos

Department of Horticulture

AHONEN, S. & HARDH, K. Katteet aikaistavat avomaan
vihannessatoja. Koetoim. ja kiyt. 29.11.1983. p. 66.
DALMAN, P. & NYMAN, L. Miti kuuluu marja-aronialle?
Puutarha 86: 230—233.

HARD, K. Mustajuuri — vuoden vihannes 1983. Eminti-
lehti 1: 46—47.

— Katreet aikaistavat varhaisperunan satoa. Puutarha-
Uutiset 35: 410—411,

— Vuoden vihannes 1984: valkosipuli. Puutarhakalenteri
43: 153—156,

— & AHONEN, S. Katteiden kiiyttd avomaan vihannesviljelys-
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si. Puutarha-alan 20. rationalisointipiivien kurssit.
Mimeogr.

KAUKOVIRTA, E. Typen vaikutus puutarhatuotteiden,
erityisesti vihannesten laatuun. Suom. Maatal.tiet. Seur.
Tiedote 2: 75—83.

— Duutarhakasvit tukielinkeinona. Kiytinnén Maamies
32, 4: 99—102.

— Framtidsperspektiv pd vir tridgirdsodling. Tridgards-
nytt 37: 202—203, 206. '

NYMAN, I. Marja-aronia tulossa viljelyyn. Teho 6: 19—20.
— Kasvihuonevihannesten taimikasvatusvalotus. Puutar-
ha-alan 20. rationalisointipiivien kurssit. Mimeogr.

— & DALMAN, P. Biraronia. VIII Nordisk frukt- och
birodlingskurs 14.—16.6.1983. Mimeogr.
Tridgardsnytt 37: 241—243.

SyRI, P. Synteettiset maanparannusaineet. Puutarha 76:
146—147.

Hyvinge.

Ympiristonsuojelun laitos

Department of Environmental Conservation

LODENIUS, M. Ojitusten vaikutuksista kalojen elohopeapi-
toisuuksiin. Suo 34: 21—24.

SEPPANEN, A. & UUSI-RAUVA, A. Sorption and mobilization
of mercury in peat soil. Chemosphere 12: 1575—1581.
NUORTEVA, P. Kaupunkien liikavdestéd on pyrictivi
ohjaamaan maatalouteen. Oma Maa 20.10.1982. p. 6.

— Monikansalliset kemian jittildiset torpedoimassa tuho-
laisia kestivien viljelykasvilajikkeiden jalostustyon tu-

loksia. Oma Maa 6.4.1983. p. 8.

— Miksi ravintoomme tulee myrkkyji [—V. Satakunnan
Tys 23.4, 28.4, 5.5, 6.5. ja 10.5.1983. p. 2.

— Heritys huoleen. Helsingin Sanomat 15.6.1983. p. 22.

— Miksi ihminen myrkyttii ravintonsa. Terveyden Viesti
3/1983: 4—8.

— Ympiristosaasteet lyhytnikoisyyden riemuvoitto. Ter-
veyden Viesti 4/1983: 11—13.

— , TuLisALO, E., LARSSON, B., LEHTINEN, A., NUMME-
LIN, M., OJALA, A. & YRJONEN, K. Suomen toukohirki-
kantojen romahtaminen (Summary: The decline of
Finnish Meloid populations; Coleoptera, Meloidae).
Luonnon Tutkija 87: 84—95.

SCHUTT, S. & NUORTEVA, P. Metylkvicksilvrets inverkan
pa aktivitetet hos Tenebrio molitor (L.) (Col., Tenebrio-
nidae). (Summary: Decrease in activity cansed by
methylmercury in adult Tenebrio molitor. L. beetles).
Acta Entomol. Fenn. 42: 78—81.

MUUT TUTKIMUSLAITOKSET

Other Institutions

Eldinliiketieteellinen korkeakoulu, Helsinki

College of Veterinary Medicine, Helsinki

Biokemian laitos

Department of Biochemistry

HAKKARAINEN, J., HASSAN, S., TYOPPONEN, J. & LIND-
BERG, P. Vitamin E deficient fat component for
composing experimental diets. Acta Vet. Scand. 24:
129—132.

LINBERG, P. Seleenin metabolia ja biologinen vaikutus.
Eldinlidkeuutiset 1983: 21—23.

PEXKANEN, T., LINDBERG, P. & SANKARI, S. 1982.
Relationships among bemoglobin, relative liver weight
and plasma ALAT-activity in Aleutin-positive mink.
Acta Vet. Scand. 23: 624—626.

© — , LINDBERG, P. & SANKARI S. The effect of colistin

feeding during the mating, gestation and lactation periods

on whelping result in mink. Nord. Vet. Med. 35: 91—

94.
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— , LINDBERG, P. & SANKARY, S. The effect of pretreatment
with vitamin E on the effects of endotoxin in rat. Acta
Pharmacol. Toxicol. 53: 64—69.

Poso, A. R., SOVERL, T. & OkSANEN, H. E. The effect of
exercise on blood parameters in standardbred and
Finnish-bred horses. Acta Vet. Scand. 24: 170—184.

SANKARL S. A practical method of taking blood samples from
the pig. Acta Vet. Scand. 24: 133—134.

— Kotieldinten seleenistatuksen arvioiminen. Eldinligke-
uutiset 1983: 19—20.

— & ATROsHL F. Effect of dietary selenium on erythrocyte
glutathione peroxidase and blood selenium in two types of
finnsheep genetically selected for high and low gluta-

thione peroxidase activity. Z.bl. Veter. Med. a. 30:
452—458.

TYOPPONEN, J., JUOKSLAHTI, T. & LINDBERG, P. 1982.
Activities of some enzymes in the tissues of the blue fox
(Alopex lagopus). Res. Vet. Sci. 33: 295—297.

VALTONEN, M., MAKELA, J., KIISKINEN, T., HELLEMAN, J.
& ERIKSSON, l. Avféringens konsistens och vitskeba-
lansen hos mink. Nord. Jordbr. forskn. 65, 3: 535—536.



Kirurgian laitos

Department of Surgery

ALITALO, I. Domosedan hevosten rauhoitusaineena. Hevos-
urheilu 7.10.1983. p. 2.

— Domosedanin kiyttd hevospraktiikassa. Eliinldikeuuti-
set 1983: 103.

— & SCHULMAN, A. Halothane induced porcine malignant
hyerthermia reversed by dantrolene. Nord. Vet. Med. 35:
239—242. :

SAARINEN, H. Ahkyn medisiininen hoito. Suomen eliinli-
kiriliiton luentokokoelma 1983: 107—130.

— & SAARINEN, M.-L. Hevosen kurkunpiin alueen
sairauksista. Suom. Eldinlddk.l. 89: 191—203.

SKUTNABB, K. & ALITALO, 1. Hiilikuidun kiyttd eldinkirur-
giassa. Suom. Ortopedia ja Traumatologia 6: 104—105.

TurLamo, R.-M., BRAMLAGE, L. R. & GABEL, A. A.
Fractures of the central and third tarsal bones in horses. .
Amer. Veter. Med. Assoc. 182: 1234—1238,

Kotieldinhygienian laitos

Department of Domestic Animal Hygiene

KARHUNEN, J., MYKKANEN, U., NIEMINEN, L., WIKSTEN,
R. & Savonieml, H. Limménvaihtimet eliinsuojien
ilmastoinnissa. Vakolan tutkimusseloste 36.

SALONIEMI. H. Behandlingsavdelningen i  smd 15s-
driftsstallar. NJF-seminar 38: Utformning av smi
losdriftsfjes. Norges Landbrugshegskole, Institutt for
bygningsteknikk, IBI-Rapp. 190. p. 24.  Nord.
Jordbr.forskn. 65, 4: 593,

— Djurstallets betydelse for djurhilsan. Friska husdjur.
Forskn. f6r Framit 10: 69—77.

— Husdjurens hilsokontrol. Friska husdjur. Forskning for
Framdc 10: 14—20.

— Husdjurssjukdomarnas ekonomiska betydelse. Friska
husdjur. Froskning for Framir 10: §—13.

— Karjanlanta ja terveys. Lannan varastointi ja kiytto.
Tieto Tuottamaan 23: 78—82.

— Kotieldinten terveystarkkailu. Terve kotieldin. Tieto
tuottamaan 25: 14—20.

— Kotielidinten terveystarkkailu vuonna 1982, Suom.
Eldinlizk.]l. 89: 140—141.

— Navetta- ja sikalarakennukset ja eliinten terveys. Terve
kotieldin, Tieto Tuottamaan 25: 70—80.

— Sairauksien taloudellinen merkitys. Terve kotieldin.
Tieto Tuottamaan 25: 8—13.

— & PUONTI, M. Sikojen terveystarkkailu. Suom. Eliin-
ladk.1. 89: 292—296.

— & RAUTALA, H. Lypsykarjan terveystarkkailun tilara-
portit. Suom. Eliinliik.]l, 89: 254—259.

Mikrobiologian ja epizootologian laitos

Department of Microbiology and Epizootology

AHO,IR., HINTIKKA, E.-L. & HINTIKKA, V. Eldinliiketie-
teellistd mykologiaa. Eliinlizketieteellinen korkeakou-
lu. Opintomonisteita 4. 188 p. Helsinki.

TuoMELA, T. & HINTIKKA, E.-L. Antimicrobial effect of
Stachybotrys alternans. Abstr. 3. Intern. Mycol. Congr.
Tokyo. p. 682.

Farmos-Yhtymi Oy, Turku

Farmos-Concern Co., Turku

HautaLa, J. Klorsulfuronivalmiste, Glean 20 DF 18.
Rikkakasvipdivi Viikissi, Kasvinsuojeluseura r.y: A
40—43,

— Puhdasta ruokaa —turvallisesti. Maamiehen Liike 24,
1: 4—5.

— Kairpisten kimppuun pitkijinteisesti. Maamiehen Lizke
24, 2: 30—31.

— Glean 20 DF — uutuus kevitviljojen rikkakasvien
torjuntaan. Maamiehen Liike 24, 3: 30.

— Uusinta rotantorjuntaan. Rotanmyrkky 342" tulee
markkinoille. Maamiehen Lizke 24, 4: 28—29.

KNAAPINEN, R. Kantokisittely on vesakon syystorjuntaa.
Maamiehen Liike 24, 4: 30—31.

— Kemiallinen kesanto kevyin kustannuksin. Saroilta 29,
8: 26.

— Rehunurmissa voi olla karjalle myrkyllisii rikkakasveja.
Maas. Tulev. 28.4.1983. p. 11.

— Rikkakasveista eroon rehunurmissa. Nautakarja 13,2:
8§—9.

— Rikkakasveista haittaa rehunurmissa. Maamiehen Lizike
24, 3; 28—29. Maatalousyhteishyvi 2: 2.

— Rikkakasvien torjunta parantaa &ljykasvien kannatta-
vuutta. Maas. Tulev. 5.5. 1983. p. 14.

— Uusi aika kevitviljojen rikkakasvien torjuntaan. Maata-
loussanomat 7: 12.

LATVA-PUKKILA, T. 1982. Lypsykarjan syksyn ruokinnasta.
Maamiehen Liike 23, 4: 6—8.

— Muutosten aika nautakarjan valkuaisrehuissa. Maamie-
hen Laike 24, 4: 8—11.

MERENSALMI, M. 1982. Viher-siilonti -linjalla tapahtuu.
Maamiehen Liike 23, 4: 12—14.

SALOVAARA, S. Auta pikkuporsas hyviin alkuun. Maamie-
hen Liike 23, 2: 14—16.

— Kivenniis- ja hivenaineer vilttimittomii kasveille ja
eliimille. Maamiehen Liike 23, 4; 11—14.

— Tiiviste-vilja — tai tiysrehuruokinta sikalaan. Maamie-
hen Liike 24, 4: 18—21.

— Nestetasapaino. Maamiehen Liike 24, 4: 22—25

65



VIRKKI M. & SALOVAARA, S. 1982. Sokeri ja aineenvaihdun-
ta. Maamiehen Liike 23, 2: 6—8.

YLINEN, L. 1982. Farmi-liuos -rehujen analyysien kertomaa
Maamiehen Liike 23, 3: 21—22.

Hankkijan kasvinjalostuslaitos, Tuusula

Plant Breeding Institute of Hankkija, Tuusula

AIKASALO, R. Hankkijan Potra — aikainen ja lujakortinen
rehuohra. Kylvésiemen 22, 3: 20—21.

HovINEN, S. Hankkijan Heikka -herne. Hankkijan kasvin-
jalostuslaitoksen tiedote 10 : 1—21.

— Hankkijan Heikka -herne. Kylvésiemen 22, 3: 22—23.

— Hankkijan Hemmo -herne. Hankkijan kasvinjalostus-
laitoksen tiedote 6: 1—16.

— Hankkijan Mikko -hirkipapu. Hankkijan kasvinjalos-
tuslaitoksen tiedote 7: 1—20.

— Lihtokohtia kokoviljakorjuulle. Kiytinndn Maamies
32, 6: 30—31. :

— Miti korrenlujuus kertoo? Kiytinndn Maamies 32, 2:
38—39.

— DPalkoviljoista kotovaraista valkuaista. Kdytinnén Maa-
mies 32, 4: 48—50.

— Rypsin satoisuuden parannuttava. Kiytinndn Maamies
32, 8: 14—15, 17.

— Seosviljely palkoviljojen viljelyn varmentajana. Sivulau-
daturtys, Helsingin yliopisto, Kasvinviljelytieteen lai-
tos. Mimeogr. 102 p.

— & Varis, E. Palkoviljat. Biologinen typensidonta
peltokasvien viljelyssi, Suomen Akatemian sopimustut-
kimuksen nro 383 loppuraportti. p. 127—174.

JuuTl, T. Kun kevitvehniin jalosteraan satoisuutta.
Kiytinnén Maamies 32, 5: 14—15, 17.

— Onko rukiinjalostuksessa edistytty? Kiytdinndn Maa-
mies 32, 7: 14—15.

KAJASTE, S. Nurmikasvien jalostuksen vaiheet ja saavutuk-
set. Saroilta 10: 14—15.

KARJALAINEN, R., LAITINEN, A., JuuTi, T. Effects of
Septoria nodorum (Berk.) on yield and yield components
of spring wheat. J. Sci. Agric. Soc. Finl. 55.

—  &LAITINEN, A., JUUTL, T. Septoria-taudin vaikutus
kevitvehnin satoon ja kevitvehnilajikkeiden Septoria-
taudin kestivyys. Koetoim. ja kiyr. 22.2.1983. p. 7.

— & LAITINEN, A., JUUTL, T. Susceptibility of spring wheat
cultivars and breeding lines to Septoria nodorum Berk. ].
Sci. Agric. Soc. Finl. 55.

Kivi, E. Eksoottiset eliminlihteet.
artikkelia.

— Herneen ja hirkipavun jalostustavoitteet. Maataloustie-
teen piivit. Suom. Maatal. tiet. Seur. Tiedote 3: 36—
41.

— Miksi Mikko, Heikka,

siementuottaja 6: 2—3.

Pellervo 84. 16

Vouti, Potra?> Hankkijan
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— Nykypiivin lajikkeet, tulevaisuuden tavoitteet. Agro-
logi 4: 5.

— Dolyi pinsetin kirjissi. Kasvinjalostuksen kartoitusta.
Hankk. kasvinjalostuslaitos 1983. p. 191.

— Vixtforidlingens méjligheter. Nord. Jordbr. forskn. 55,
2: 202—208.

— Winter hardiness. Acta Agric. Scand. Suppl. 23: 83—85.

LAITINEN, A. Resistance to Ascochyta spp. on pea. Nordic
Graduate Course on Plant Pathology 1983. Mimeogr.
p. 53—55.

— & LAURILA, A. Hankkijan Ky&sti -niittynurmikka.
Hankk. kasvinjalostuslaitoksen tiedote 12: 1—12.

LAURILA, A. Nurmikon hoitokokeita. Hankk. kasvinjalos-
tuslaitoksen tiedote 12: 13—17.

REKUNEN, M. Ensi kesin sii. Pirkanmaan MK:n tiedotus-
lehti 2: 13—14.

— Hankkijan Vouti -kaura. Hankk. kasvinjalostuslaitok-
sen tiedote 11: 1—17.

— & Juutl, T., AIKASALO, R., HOVINEN, S. Tuottavuus
nousuun uusilla lajikkeilla. Saroilta 10: 52—53

— & KESALA, P., Kivi, E, Hankkijan Potra -ohra. Hankk.
kasvinjalostuslaitoksen tiedote 9: 11—11.

SAAR], J. Aidon siementavaran tuottaminen. Kiytinndn
Maamies 32, 12: 26—27.

Kemira Oy, Helsinki
Kemira Oy, Helsinki

KORKMAN, J. I grinsomridet mellan kemi och biologi.
Svenska folkskolans vinners kalender 1983: 55—60.

— Seleeni nyt kasvustoruiskutuksena. Leipi leveimmiksi
31, 3: 12—13.

— Hilsan behover selen. Hufvudstadsbladet 14.2.1983.

LESKELA, A. Lannoituksella runsas viljasato. Leipd leveim-
miksi 31, 1: 8—9.

— Syysviljojen kylvolannoitus. Leipi leveimmiksi 31, 4:
11.

METTALA, A, KOPONEN, M., PIRINEN, H. & KORKMAN, J.
1982. The effect of fertilization and crop rotation on soil
chemical and biological properties. Field trials on a clay
soil in Southern Finland. J]. Scient. Agric. Soc. Finl. 54:
331344,

PAIVINEN, L. Erilaisten typpilannoitteiden vaikutus nuoris-
sa minnikdissi kevit- ja syksylevityksissi. Metsitutki-
muksia 3/1983. Julk. Kemira Oy.

TAHVONEN, R. & UOTL, J. The use of Streptomyces sp. as a
biological control agent. 10th Int. Congr. Plant Protec-
tion 1983. p. 795.

UoTy, J. Tavoitteena tasapisara. Kasvinsuojeluseuran 18.
Rikkakasvipidivd. p. C 10 —C 12,

— Uuden sukupolven fungisidit — Ridomil MZ ja Tilt.
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— Torjunta-aineet meilli ja muualla. Pellervo 84, 3: 22—
23.

— Sidesienet vastaan tuhosienet. Pellervo 84, 9: 40—41.

— Tarvitaanko tautitorjuntaa. Pellervo 84, 10: 22—23.

— Maatalousvientia Moskovaan. Pellervo 84, 17: 16, 17,
19.

— Tarkkuutta torjuntaruiskutuksiin.
20: 580—581.

— Miksi torjunta-aineita tarvitaan. Leipi levedimmiksi 31,
1: 10—11.

— Kemira laajensi koetoimintaa Neuvostoliittoon. Kemira
3: 29-31.

— Druzhba-projekti toi hyvit tulokset. Kemira 4: 27—28.

YLANEN, M. Viljan lannoitustasoa kannattaa nostaa. Leipi
leveimmaiksi 31, 2: 12—13.

Puutarha-Uutiset

Kesko, Linsi-Hahkialan opetus- ja koetila, Hauho

Kesko, The Léinsi-Habkiala
Training and Experimental
Farm, Haubo

ANTILA, S. Milloin rypsi varisee? Kiytinntn Maamies 32, 7:
16—17.

— Estd perunan kolhiintuminen ja vihertyminen. Kiytin-
noén Maamies 32, 8: 22—25.

— Perunan maku. Kiytinnén Maamies 32, 10: 12—13.

— Oljykasvit. Peltokasvilajikkeet 1983—84. Tieto tuotta-
maan 24: 43—47.

LAMPINEN, R. & ANTILA S. Uusia lajikkeita. Pelto-Pirkan
Piivintieto 30: 96—100.

Kuopion korkeakoulu, Kuopio

University of Kuopio

Ympiristohygienian laitos
Department of Environment

HoLorAINEN, J. K. Carabid beetles (Col., Carabidae)
associated with cruciferous crops in organic and conventio-
nal farms in central Finland. Savonia 6: 19—27.

— Lanttu ja kaali ongelmallisia luonnonmukaisessa viljelys-
si. Puutarha 86, 6: 352—353.

LuoTo, L., SILVENNOINEN, S., VENALAINEN, A., Kovu-
NEN T. & RINTAMAKI, L. Mansikan kauppakestivyyden
parantaminen. Tulosraportti kesin 1983 tutkimuksesta.
Hedelmin- ja marjanviljelijit ry., 83 p. Helsinki.

MUSTONEN, M., HUSMAN, K., KOTIMAA, M. & KARENLAM-
PI, L. Rehuviljan homeet ja sidesienet. Itididen miirin
ja laadun vaihtelu seki esiintyminen ty&ilmassa. Tyoter-
veyslaitoksen tutkimuksia 1/1983: 46—60.

KoTmmaA, M. Miten torjua homepdlyi? Tyo terveys
turvallisuus 15: 20—21.

PELLIKKA, M. Homepdlyaltistus polttohakkeen kisittelyn
yhteydessi. Metsintutkimuslaitoksen tiedonantoja 81:
1—76.

— & KOTIMAA, M. Polttohakkeen kisittelysti aitheutuva
ilman homepélypitoisuus seki sithen vaikuttavat teki-
jit. Folia Forestalia 563: 1—18.

Maatalouden taloudellinen tutkimuslaitos, Helsinki

Research Institute of Agricultural Economics, Helsinki

ANON. Tutkimuksia Suomen maatalouden kannatravuudes-
ta. Tilivuodet 1979—1981. Summary: Investigations of
the profitability of agriculture in Finland, Business years
1979-81. Maatal. tal. tutk.lait. julk. 46: 1—120.

— Kirjanpitotilojen tuloksia. Tilivuosi 1981. Maatal. tal.
tutk.Jait. tied. 95: 1—49.

— Eri tuotantosuuntaa harjoittavien kirjanpitotilojen tu-
loksia. Tilivuosi 1981. Maatal. tal. tutk.]ait. tied. 96:
1—39,

HASSINEN, S. Millainen maataloustl‘llojiirjestelméi. Kiytin-
noén Maamies 32, 4: 20—22.

HEIKKILA, A-M. Metsi on osa maatilaa.
Maamies 32, 6: 10—11, 13.

— Lehmin poikima-ajankohta vaikuttaa maidontuotannon
taloudellisuuteen. Tydtehoseuran
296: 1—4.

IKONEN,. J. Maatalouden tuotantokustannusten kehitys,
Kiytinnon Maamies 32, 11: 10—13.

JUVONEN, E. Ty6n ja padoman vaikutus maataloustuloon.
Maatal. tal. tutk.lait. tied. 101: 1—61.

— Inflaation vaikutus poistoihin ja veroihin. Kiytinnén
Maamies 32, 8: 8—9.

JARVELA, H. The profitability of cereal farming under the
conditions prevailing southern Finland 1978-1981. Maa-
tal. tal. tutk.lait. julk. 47: 123—135.

— Maatalouden kannattavuustutkimuksen kehityksesti,
organisaatiosta ja tulosten kiytGstd. Maatal. tal.
tutk.lait. tied. 98: 1—28.

— Viljanviljelyn kannattavuudesta Eteld-Suomen olosuh-
teissa 1978—81. Maatal. tal. tutk.lait. tied. 98: 59—71.

KETTUNEN, L. 1982. The use of the Finnish food model for
policy purposes. System Theory and System Analysis in
Agricultural Economics. Ed. C. Csaki and 1. Génczi. p.
59—72. Kiel. .

— Suomen maatalous 1982. Maaral. tal. tutk.lait. tied. 94:
1—41,

— Finnish Agriculture in 1982. Maatal. tal. tutk.lit. tied.
94a: 1—40.

— Niyttdd paremmalta. Kdytinnon Maamies 32, 2: 8—9.

Kiytinnon

maataloustiedotus

— Maidon osuus maataloudessa. Karjantuote 2: 4—5.

67



— Den finlindska jordbruksmodellen och lantbrukspoliti-
ken. Nord. Jordbr.forskn. 65, 4: 633.

— Metsi on tulonlihde my®s eurooppalaiselle viljelijille.
Maas. Tulev. 7.6.1983.

— Maidontuotannon kiintidisti saatu vaihtelevia koke-
muksia. Kainuun Sanomat 26.5.1983.

— Niin on kiynyt. Kiytinnon Maamies 32, 8: 28—29.

— Maatalouspolitiikan tilanne ohjaa maataloustutkimusta.
Maas. Tulev. 19.11.1983.

— & MAKINEN, P. A survey of plant production in Finland,
Hungary and Poland. Maatal. ral. tutk lait. julk. 47: 9—
17.

LAURILA, E. Viljelijsiden tulotaso ja rahoitusasema erdilli
kirjanpitotiloilla vuosina 1977—1980. Maartal.  rtal.
tutk.lait. tied. 99: 1—64.

MAKINEN, P. Maataloustuotteiden vienti
Kiytinnon Maamies 32, 7: 8—9.

vaikeuksissa.

RYOKAS, M. Maatalousmaan perimysongelma. Kiytinndn
Maamies 32, 1: 15—16.

SILTANEN, L. Viljan tilahintajirjestelmi. Kidytinnén Maa-
mies 32, 10: 8—9. ‘

TOLVANEN, M. Tilastot tietolihteini. Kiytinnén Maamies
32, 5: 8—9.

— Milli ehdoilla yli 55 vuotiaat luopuisivat maidontuotan-
nosta. Maaral. tal. rutk.lait. Mimeogr. 1: 1—71, 17
liitettd.

TORVELA, M. Salaojituksen taloudellisuus. Tiilisalaojitus
125 vuotta. Suomen Tiiliteollisuusliitto r.y.:n julkaisu.
p. 24—25.

— Perheviljelmidmaatalouden paimiiristi ja taloudellisista
edellytyksistd Pohjoismaissa. Maatal. tal. tutk.lait. tied.
97: 28—36.

— Familjejordbrukets ekonomiska mélsittning och finan-
siella forutsittningar i Norden. Maatal. tal. turk.lait.
tied. 97: 37—46.

— Taloudellisen tuloksen mittaaminen perheviljelmilld ja
kirjanpitotoiminnan kehittiminen lihiaikoina. Maatal.
tal. tutk.lait. tied. 98: 29—47.

— Viljelijsiden rahan kiytosti Varsinais-Suomen, Satakun-
nan ja Pirkanmaan alueilla. Maatal. tal. tutk.lait. tied.
98: 48—58.

— Miti salaojitus maksaa? Kiytinnén Maamies 32, 3: 81—
82.

— Viljelijin ja kuluttajan hyvinvointi hysdytrdd molempia.
Kiytinnén Maamies 32, 3: 8—9.
pohjoismaissa. Karjatalous 59, 11: 11—13.

— Sivuansioista apua viljelijoiden tulo-ongelmaan. Kiytin-
ndn Maamies 32, 12: 10—11.

— Perheviljelmin pulmat. Pellervo 84, 10: 6—7.

—— Viralliset tavoitteet tarpeen. Maas. Tulev. 8.12.1983.

— Oravanpy6rii vaikea pysiyttdd.  Maas.  Tulev.
10.12.1983.

— Kirjanpitotilojen tuloksia tarvitaan maatalouspolitiikan

68

hoidossa. Koti ja pelto 5: 4.

— , HEIKKILA, A.M. & RyOkKAs, M. Familjejordbruken i
Finlands lantbruk. NJF-utredning/rapport 11: 45—70.

— , HEIKKILA, A-M. & RYOKAS, M. Perheviljelmit
Suomen maataloudessa. Maatal. tal. tutk.lait. tied. 97:
5--27.

— & JARVELA, H. Nautakarjatalouden kannattavuuden
vaihteluista vuonna 1981. Maatal. tal. tutk.lait. tied.
100: 1—-27.

Maatalouskeskusten Liitto, Helsinki

Association of Agricultural Centres, Helsinki

AHTIAINEN, P. Tarkalla ruokinnalla parempaan tulokseen.
Maatalouskalenteri 1984: 176—178.

LALLUKKA, R. Nurmienkin rikkakasvit haitallisia. Leipd
leveammiksi 31, 2: 9—10.

— Muistakaa kasvinsuojelu. Kiytinnon Maamies 32, 4:
32—34.

— Ajankohtaista kasvinsuojelua. Kiytinnén Maamies 32,
5: 18—20, 6: 16—17, 7: 27, 8: 20—21, 9: 8.

— Torjunta-aineen kemiallinen ydin, tehoaine, tekee tydn.
Maatilan Pirkka 3: 6—7.

MONONEN, S. Ruokintasuunnitelman avulla parempaan
taloudellisuuteen. Karjatalous 59, 11: 14—15.

OJALA, M. Karjan jalostaminen on aina kannattavaa.
Karjatalous 59: 1: 10—11.

— Itseuudistuvaa naudanlihantuotantoa tutkitaan. Kdytin-
non Maamies 32, 2: 62—64.

— Kesiksi laitumelle. Kiytinnén Maamies 32, 5: 24—26.

— TItseuudistuva naudanlihantuotanto Suomessa. Nauta-
karja 13, 4: 53—>54.

SALLASMAA, S. Uusia tuloksia kevitviljalajikkeista. Kdytan-
nén Maamies 32, 2: 30

— Uusia tuloksia herne- ja 8ljykasvilajikkeista. Kdytinnon
Maamies 32, 3: 61

— Minki itoista kotoista kannattaa kylvdi. Kiytinnén
Maamies 32, 4: 42

— Lannoitus ja kalkitus. Maatalouskalenteri 1984: 156—
161.
keet 1983—84. Tieto Tuottamaan 24: 4—6.

SANDVIK, V. Maatilan verokirjanpito ja rahaliikkeen seuran-
ta neuvojapiitteelli. Kdytinnén Maamies 32, 1: 19—21.

— Lypsykarjan ruokintavaihroehtojen rehukustannukset.
Karjatalous 59, 3: 4—5.

— Maatilan koneiden huollon, korjauksen ja siilytyksen
taloudellisuus. Maatalouskoneiden huolto ja silytys.
Tieto Tuottamaan 26: 72—85.

— Lannan kisittelyn ja kiytén talous. Lannan varastointi
ja kiyttd. Tieto Tuottamaan 23: 83—94.

— Viljelijd ja ATK. Maatalouskalenteri 1984: 138—139.



— ATK neuvonnan apuvilineeni. Pelto-Pirkan Piivintie-
to 1984: 158—164.

SEPPANEN, H. Huolellinen perunankorjuu vihentii varas-
tointitappioita. Kiytdinnén Maamies 32, 7: 25—27.

— Luonnonmukainen viljely ja maatalousneuvonta. Kiy-
tinnén Maamies 32, 10: 36—37.

— Maatalous ja vesiensuojelu. Kiytinnon Maamies 32, 12:
34-—35.

— Nurmen perustaminen. Nautakarja 13, 2: 5—6.

— Maakellari sopii perunalle. Teho 5: 18—19.

— Nurmisiementuotannon sopeuttamisesta rehuntuotan-
non tarpeisiin. Kylvsiemen 22, 5: 9—11,

— Karjanlanta hyétykdytéon. Lannan varastointi ja kiyt-
to. Tieto Tuottamaan 23; 5—6.

— Vesiensuojelu. Lannan varastointi ja kiytes. Tieto
Tuottamaan 23: 74—77.

SITONEN, M. Kannattavuus paremmaksi. Kiytinnon Maa-
mies 32, 2: 14—15.

— Neuvonnan ATK-palvelut kaikenlaisten tilojen apulai-
siksi. Maas. Tulev. 22.2.1983. p. 4.

— Mitid tuotamme. Maatalous 76, 3: 52—53.

— Onko pienoistietokoneella kiyttdi tilalla. Kiytinnsn
Maamies 32, 7: 10.

— Maatalousneuvonta seuraa aikaansa. Yritys Vakuutus
3/1983: 14—15.

— Neuvojapiite karjatilalla. Maatalous-Yhteishyvi
5/1983: 3. Karjatalouskuvasto 83—84: 3.

— Jotta tulot piisaisivat menoihin. OP-tiedote 2/83: 4—5.

— Maatilan metsi on osa tilakokonaisuutta. Kiytinnén
Maamies 32, 11: 14—16.

— Emiintd mukaan tilan taloussuunnitteluun. Karjatalous
59, 12: 26—27.

— Automaattinen tietojenkisittely — ATK-maatilalla.
Kylvésiemen 23,6: 10—12.

YLATALO, M. Tuhka kalkitsee ja lannoittaa. Leipi leveim-
miksi 31: 21,

— Kulutusta suuremmat vihannesvarastot vaikea ongelma.
Puutarha-Uutiset 35: 1248—1249.

— Vihannesvalikoimaa monipuolistamaan.
Maamies 32, 4: 98.

— Kustannuslaskenta vihannesviljelyn perustaksx Kiytin-
n6n Maamies 32, 1: 28—29.

— Avomaan vihanestuotanto kulutusta vastaavaksi. Kiy-
tinndn Maamies 32, 3: 50—52.

— Pyydyskasvit helpottavat rapsikuoriaisongelmaa kaalivil-
jelyksilld. Puutarha-Uutiset 35: 930,

— Kerikaalin ja sipulin tuotantokustannukset. Puutarhaka-
lenteri 43: 245—258.

Kdytinnon

Sokerijuurikkaan tutkimuskeskus, Pernio

Research Centre for Sugar-Beet Cultivation, Pernié

ANON. Sokerijuurikkaan Tutkimuskeskus, Kenttikokeet
1982.

— Sokerijuurikkaan Tutkimuskeskus.  Neuvontavihko
1983. p. 20.

ERJALA, M. Sokerijuurikasauman peittiminen kannattaa.
Juurikas 3: 4—6.

— Det l(')'n‘ar sig att ticka betstukan. Betan 3 4—6
kas 1: 11—12,

— Hur man bestdammer kvivebehovet hos sockerbetan.
Betan 1: 11—12.

RAININKO, K. & HELLE, ]. Sokerjuurikkaanviljelyn kustan-
nukset ja kannattavuus 1982. Sokerijuurikkaan Tutki-
muskeskuksen moniste 1983, 1.

Tydotehoseura, Helsinki

Work Efficiency Association, Helsinki

ALANKO, A. Maatilamatkailu. Tystehoseuran rakennustied.
2,187: 1—4.

— Kosteus ja vesi rakennuksissa. Tydtehoseuran rakennus-
tied. 12, 197: 1—4. :

HEIKKILA, A-M. Lehmin poikima- ajankohta valkuttaa
maidontuotannon taloudellisuuteen. Tyétehoseuran
maataloustied. 1, 296: 1—4. :

HIETANEN, P., TURKKILA, K. & RuokoLa, A-L. The
moulds actinomycetes of the fuel chips. Posteri.

LAITINEN, A, Kevittyot — kiirettd vai kuluja. TEHO 4:
18—20. Tyotehoseuran maataloustied. 299: 1—4

— Lypsyi voi keventdd — tutkimus selvitti tydasentoja.
TEHO 5: 4—8.

— Raha pyorii rakennuksissa, Pellervo 84, 12: 32—34, 43.

— Lypsy on taitajan tydtid. Kiytinnon Maamies 32, 9: 33,
35.

— Eldinsuojan koneet ja laitteet. Maatalous Yhteishyvi 5:
11.

— & MAKELA, P. Heinityot kesilld 1982. TEHO 1: 12—
14. . '

— & MAKELA, P. Heindn kosteuden miiritys Wile 35-
pikakosteusmittarilla. TEHO 1: 27—29, 42,

— & POxKI, J. Teknologiset kustannukset maidontuotan-
nossa. Ty&tehoseuran julk. 251: 1—121.

— , SALONEN, V., ORAVA, R. & TURKKILA, K. Tysasento-
kuormitus tyypilliselli lypsykarjatilalla. Tyétehoseuran
rakennustied. 11, 196: 1—16. Ty6tehoseuran maata-
loustied. 9, 304: 1—16.

KoOUVALAINEN, T. Rehunjako tarkemmaksi. Tyotehoseu—
ran maataloustied. 5, 300: 1—4.

LiskoLa, K. Limpdvaraimet muovikateviljelyssi. Ty6teho-
seuran rakennustied. 6, 191: 1—4. TEHO 5: 33—35.

— Kesi jatkuu kateviljelylli. TEHO 6: 33—35.

Luoma, T. Tarkempaan lietelannan levitykseen. TEHO 5:
26—28.

— Saksalaista tehokkuutta. Pellervo 84, 14: 44—45.

69



— Rehuhivikki siilorehuvarastossa. Kiytinnén Maamies
32, 8: 42—43.

MAKELA, P. Teliperivaunu — muotia vai hybtyd. TEHO 5:
36—39.

— Dikakosteusmittari kitevid apulainen. TEHO 7-—8:
18—22.

NURMISTO, U. Uusi ilmanvaihto- ja limmdntalteenottojir-
jestelmd. TEHO 5: 40.

— Maakellari vihilli rahalla. TEHO 6: 11—13.

— Maakellari. Tydtehoseuran rakennustied. 9, 194: 1—7.

— Ideoita maitotilalle. Tydtehoseuran rakennustied. 10,
195: 1—4.

— Maatilan limpokeskus. Kiytinnon Maamies 32, 10:
56—>58.

— & Tuowl, S. Kotoista limpsi maatiloilla. Tystehoseu-
ran rakennustied. 3, 188: 1—6.

OKSANEN, E.H. Navettatekniikkaa Englannissa. TEHO 1:
40—41.

— Salaojituksessa riitrii tydtd ja tutkimista. TEHO 4: 3.

— Kansainvilisti tystd maatalousenergian tutkimuksessa.
TEHO 7—8: 3.

— Agricultural Energy Research in Northern Eunrope. Int.
Symp. Energy and Agric. Nat. Council for Res.
and Dev., Qirgat Anavim, Israel, March 13—17, 1983.

— Research on Energy Conseruvtion in Agriculture Calls for
Cooperation. Int. Energia e Agricultura C.ES.AT,
Milano, 27—29 aprile 1983. 7 p.

— Energy Saving in Grain Drying in Finland.
FAO/CNRE Tech. Cons. Budapest, 26—28 Sept. 1983,
2p.

ORAVA, R. Parsinavetan koneellistamisjirjestys. TEHO 1:
22—23.

— Jiteliete lannoittaa mutta litka haitaksi. TEHO 4: 28—
30. ’

— Yhden hoitajan “tydpanos — perheviljelminavetan
mitoituksen lihtdkohta. TEHO 5: 10—11.

— Navettakoneiden hankintajirjestys ja vaikutus tyonkiyt-
t66n. TyStehoseuran rakennustied. 1, 186: 1—4.

— Tyénkevennysti kaivataan maitotiloilla. TEHO 10:
16—17.

— Enemmin hy6tyi lannasta. Kiytinnén Maamies 32, 9:
54—55. )

— Yhden hoitajan tydpanos perusta navetan mitoitukselle.
Maaseudun Tulevaisuus 14. :

— Navettakoneet edullisuusjirjestykseen. Kiytinnén Maa-
mies 32, 9: 36—38.

— Lypsykarjanhoidon tyénmenekki. Pelto-Pirkan Pdivin-
tieto 1984: 145—148. Kauppiaitten kust. Oy. Helsinki.

— , RYYNANEN, S., SIEKKINEN, A. & SOLMIO, H.
Tyénkiyttd kotoisen polttoaineen korjuussa. Tybdteho-

_ seuran maataloustied. 6, 301: 1—5.

PELTOLA, A. Salaojituksen tydnmenekki. TEHO 4: 4—7.

— & POKKI, J. Siistdji viljankorjuuseen. TEHO 7—8:
36—37.

70

, SALONEN, V. & OKSANEN, E.H. Salaojitustyd
kaivupydri- ja kaivuketjukoneella. Ty&tehoseuran julk.
250: 1--98.

Experiences in the Use of a Microcomputer in Work
Study. Proceedings of the XXI CIOSTA/CIGR (V)
Congress. 1982. p. 22—27. MAFF. London.
Salaojituksen tydnmenekki. Maataloustieteen pdivit

1983, Suom. Maatal.tiet. Seur. Tied. 3: 156—163.

Siipikarjan automaattinen punnitus. Broiler-uutiset 1:
39—42.

Ruotsalaiset salaojittavat tehokkaasti. Kdytinnon Maa-
mies 32, 6: 60—63.

Mikrotietokoneko navettaan? Kiytinndn Maamies 32,
9: 43—47.

Ole huolellinen mutta tehokas.' Neuvoja ruiskuttajalle.
Maatilan Pirkka 5: 5, 12.

Tydtehoseura tutki: Apumiesten ammattitaito takaa
salaojakoneen tehokkaan kiytdn. Salaojittaja 1: 8.
Salaojitus vihentii tydti. Pelto-Pirkan Piivintieto 184:
101—107. Espoo.

PELTOLA, L. Tutkimus lomittajien asuin- ja tydoloista. Koti

2: 9.

Misti lisii maartalouslomittajiaz TEHO 3: 37—38.
Tyotehoseuran maataloustied. 12, 294: 1—4.
Tybviihtyvyys paranee lomittajarenkaassa. Maaseudun
Tulevaisuus 43.

Komposti limmittdi Suomessakin. Ty&tehoseuran maa-
taloustied. 11, 306: 1—4.

POKKI, ]. Trakroreissa on vetovoimaa. Pellervo 84, 8: 20—

21.

Kotoisten rehujen hinta tilakohtainen. Karjatalous 59,
4: 14—15.

Kiyttimitdn kone on kallis. Kiytinnén Maamies 32, 2:
80—81. '

Traktorin kunnossapitomenot ovat kiytdsti kinni.
Koneviesti 14: 20—21.

Kotoisten rehujen hinta on tilakohtainen. Hankkijan
TuMa-julkaisu

8—11.
& DROMBERG, J. Miti traktorin kunnossapito maksaa.
TEHO 4: 31—-33.
Neuvonnalla vihemmin rakennustapaturmia. TEHO
10: 36.
Miti traktorin kunnossapito maksaa. Ty8tehoseuran
maataloustied. 8, 303: 1—4.
Traktorin tydtunnin, leikkuupuinnin ja viljankuivauk-
sen hintalaskelmat. Kone- ja tybkustannukset maatilo-
jen keskiniisessi tydavussa. TyGtehoseuran maatalous-
tied. 10, 305: 1—7.

RYYNANEN, S. & TURKKILA, K. Rangat plenhalmkm

TEHO 3: 32—36.

— Halot pienhaloiksi. TEHO 1: 5—7.
— DPolttopuiden pilkontakoneet. Koneviesti 8: 34—36.



SALONEN, V. & DPELTOLA, A. Ohjeita salaojitustyén
tehostamiseksi. Ty&tehoseuran maataloustied. 3, 298:
1—8.

TANsKA, T. Maalimmén hyviksikiytts viljelykauden piden-
timiseksi muovikateviljelyssd, varhaisvihannestuotan-
nossa ja taimikasvatuksessa. Tydtehoseuran maatal.- ja
rakennusos. Mimeogr. 1.

TURKKILA, K. & PAJULA, S. Terveys, jota ei ole. TEHO
7—38: 38—40.

— & PAJULA, S. Terve selkid helpottaa tyéntekoa. TEHO
10: 20—21.

WOOLSTON, G. Aurinkoinen ratkaisu kasvihuoneviljelyyn.
TEHO 5: 30—32.

— Uuni- ja sahkdlimmityksen kiyttokokemuksia. Tydte-
hoseuran rakennustied. 7, 192: 1—4.

— Energian saisto kasvihuoneissa — rakenteellisia menetel-
mii. Ty&tehoseuran rakennustied. 8, 193: 1—7.

— Tuloksia viherhuonekokeilusta Pohjois-Englannissa. Ra-
kennustaito 10.

— Aurinkoarkkitehtuuri
12,

ranskalaisitrain. Rakennustaito

Valion laboratorio, Helsinki

Valio Laboratory, Helsinki

BJORKLOF, M. Jditelon rakenne. Karjantuote 66, 6—7: 8—
10.

ETTALA, T. Magnesiumista ja lypsylehmien magnestumtilan-
teesta virtsaniytteiden mukaan. Karjantuote 66, 8: 23—
24,

HAKKARAINEN, H. Juuston laatu ratkaistaan jo tilalla.
Karjatalous 59, 3: 19—21.

— Ostberedningen borjar pd girdarna. Mejeritdskrift for
Finlands Svenskbygd 45, 2: 4—5, 7, 9—11.

HARJU, M., MATTILA, L., HEIKONEN, M. & LINKO, P. The
use of milk-based powders for the drying of biological
material. Food Chemistry Days November 2—4, 1983
Espoo. Kemia-Kemi 10, 11: Short communications.

HEIKONEN, M., RAURAMAA, A. & Moisio, T. Hyva AIV-
rehu. Valion tutkimus- ja tuotekehittelyosasto / Valion
neuvontalaitos: vihkonen 1983, 15 p.

HELLAMAKL, M. & Moisio, T. Prediction of protein and
fiber contents in silage by near infrared reflectance
analysis. Milchwissenchaft 38, 1: 14—15.

HENTUNEN, T., VALKONEN, K., MERILAINEN, V. &
FORSEN, R. Development of Mesophilic Starter Cultures:
Characterization of Lactic Streptococci Variants by
Immunoblotting-Technigue. Food Chemistry Days No-
vember 2—4, 1983 Espoo. Kemia-Kemi 10, 11: Short
communications.

HOMER, D. Dairy lipid analysis. Meijeritiet. Aikak. 41, 1:
66—68.

KIVELA, T. Juuston laatu ja sithen vaikuttavat tekijit.
Edam ja erikoisjuustot. Karjantuote 66, 6—7: 26—27.

— & HAKKARAINEN, H. Maitorasvan laadun vaikutus
juuston laatuun. Meijeritiet. Aikak. 41, 1: 35—42.

KoOISTINEN, T., HARJU, M., HEIKONEN, M. & LINKO, P.
Immobilisoidut maitéhappobakteerit. Karjantuote 66,
9; 25—28.

LEPORANTA, K. Pastdroitujen kermojen valmistuksesta.
Karjantuote 66, 3: 22—23,

— & ANDERSSEN, V. Piimivalmisteet pohjoismaisen kulu-
28—29.

LINKO, Y.-Y., SORVARI, M., HARJU, M., HEIKONEN, M. &
LINKO, P. Whey alcobol production with immobilized
yeast. Food Chemistry Days November 2—4, 1983
Espoo. Kemia-Kemi 10, 11: Short communications.

LuoMANPERA E. & TYKKYLAINEN, P, Vakiointitavan
vaikutuksesta maidonvalmistuksen taloudellisuuteen ja
maidon laatuun. Karjantuote 66, 2: 10—12.

MANNINEN, S. Sienten kuumennuskisittelyt ennen siilon-
tad. TEHO 6: 6—7.

MARMO, S. & MATIKKALA, E. Maidon vapaat rasvahapot.
Karjantuote 66, 12: 18—19.

MERILAINEN, V. Maitovalmisteiden tuotekehitystyon sisil-
16std. Karjantuote 66, 12: 16—17.

MAYRA-MAKINEN, A., MANNINEN, M. & GYLLENBERG, H.
The adberence of lactic acid bacteria to the columnar
epithelial cells of pigs and calves. ]. appl. bact. 55: 241—
245.

NORLUND, J. Laaduntarkkailusta laadun hallintaan. Karjan-
tuote 66, 5: 12—15.

PANKAKOSKI, M. & LATOLA, P. Meijerijiteveden anaerobi-
kisitrelystd pilot-laitteella Suomessa. Karjantuote 66, 4:
22—-23.

— Mitd ovat ongelmajitteet. Karjantuote 66, 5: 6—7.

— Meijeriteollisuuden jitteiden hivittimisesti. Karjan-
tuote 66, 6—7: 35—36.

PIRHONEN, M. & PANKAKOSKI, M. Raaka-aineen kiyttd-
tarkkailun kehitysnakymii. Karjantuote 66, 12: 24—26.

RAURAMAA, A. Valmista hyvdi AIV-rehua. Karjatalous 59,
4: 8—9.

— Lypsylehmien A- ja E-vitamiinien saanti nurmirehuista
ja viljasta. Karjatalous 59, 5: 24—25,

— Maidon ureapitoisuuden vaihteluista. Karjatalous 59, 5:
54,

— Bered gott AIV-foder. LOA tidskrift for Lantmin och
Andelsfolk 64, 5: 228—230.

—AIV-rehun laatu ja sen vaikutus maitoon ja maitovalmis-
teisiin. Maitojaloste 2: 10—11.

— Content of L-5-Vinyl-2-thio-oxazolidone in milk. Food
Chemistry Days November 2—4, 1983 Espoo. Kemia-
Kemi 10, 11: Short communications.

SAARIVIRTA, M. Terveellinen ruokavalio. Karjatalous 59, 5:
56—57.

71



SALMINEN, K. Maitovalmisteet ja ravitsemus. Karjantuote
66, 12: 4—5.
nassa. Kiytinnon Maamies 32, 4: 78—80.

— Heini ja siilérehu perusrehuina ja toistensa tiydentiji-
ni. Karjatalous 59, 5: 4—5.

— DPalkokasveilla kotovaraisuutta. Pellervo 84, 8: 8—9, 11.

—Lypsylehmien valkuaisen tarve-ja sen ruokinnalle asetta-
mat vaatimukset. Ty6tehoseuran julkaisuja 252: 6—60.

SIVELA, S. Hapatebakteerien geeniteknologiaa Valiossa.
Karjantuote 66, 4: 21.

TOSSAVAINEN, O., HEIKONEN, M. & LINKO, P. Prosessoin-
nin vaikutus maitoproteiinien allergisiin ominaisuuk-
siin. Karjantuote 66, 3: 10—12.

— , HEIKONEN, M. & LINKO, P. Milk protein hydrolysates.
Food Chemistry Days November 2—4, 1983 Espoo.
Kemia-Kemi 11, 10: Short communications.

TYKKYLAINEN, P. & NUURTAMO, M. Hyla-kevytmaito.
Odotettu apu laktoosi-intoleranssiin. Karjantuote 66,
11: 16—20.

VARO, P., NUURTAMO, M. & KOIVISTOINEN, P. Selenium
content of non-fat powdered milk in Finland and other
countries. Food Chemistry Days November 2—4, 1983
Espoo. Kemia-Kemi 11, 10: Short communications.

VIiHMA, P. Emmentaljuuston laatu ja kestdvyys. Karjantuo-
te 66, 4: 16—18.

Valtion eliinliiketieteellinen laitos, Helsinki

State Veterinary Medical Institute, Helsinki

AHO, R. Ewvaluation of nutritionally poor base-medium
(NPB) as an isolation medium for dermatophytes in the
routine mycological examination of animal hair samples
in Sweden. Proc. of 8th Scorttish-Scandinavian Conferen-
ce on infectious diseases. 8—11.6.83 Tampere; abstr.
44,

ALITALO, I. & SCHULMAN, A. Halothane Included Porcine
Malignant Hyperthermia reversed by  Dantloren.
Nord.Vet.Med. 35, 239—242.

ATROSHI, F., HENRIKSSON, K., LINDBERG, L-A. & MULTIA,
M. A beritable Disorder of Collagen Tissue in Finnish
Crossbred Sheep. Zbl. Vet.Med. A, 30: 233—241.

HINTIKKA, E-L. Toxicosis and natural occurrence of
trichothecenes in Finland. Trichothecenes. Ed. Y. Vedo
Kodansha-Elsevier. p. 221—228.

HIRN, J., KALLIO, H. & TIKANMAKI, E. Survival of fecal
indicator bacteria in industrial-scale composts of sewage
and other wastes of food planis. Hygienic Problems of
Animal Manures. Proceedings of a Joint Workshop of
Expert Groups of the Commission of the European
Communities, German Veterinary Medical Society
(DVG) and Food and Agricultural Organization. Ed.

72

D. Strauch, 74—100, Institute for Animal Medicine
Hygiene, University of Hohenheim, Stuttgart.

HiIRVELA-KOSKI, V. Ympiristdmyrkkytutkimus Maa- ja
metsitalousministerion hallinnonalaisissa tutkimuslai-
toksissa 1972—1982. Maa- ja metsitalousministerion
luonnonvarainhoitotoimiston julkaisuja 8.

K1SKINEN, T. & ANDERSSON, P. Nutritional and toxicologi-
cal evaluation of pekilo. An experiment with hens during
two laying and breeding periods. Ann.Agric.Fenn. 22:
93—103.

NEUVONEN, E., EX-KOMMONEN, C. & VEIJALAINEN, P.
Piirteiti naudan tarttuvasta leukoosista Suomessa v.
1979—1981. Suom. Eliinlidk.l. 89: 213—215.

— , AHO, R., Ek-KoMMONEN, C. & VEIJALAINEN, P.
Kissan tarttuvan leukoosin esiintymisestd Suomessa.
Suom. Eldinlizk.l. 89: 399--402.

— , VEIJALAINEN, P., RETULAINEN, S. & EK-KOMMONEN,
C. Onko poroilla virustauteja. Poromies 6: 10—17.
NuUrMI, E. Finnish Experiences of th Use of Intestinal Flora
for the Prevention of Salmonella Infections in Broilers.
Symposium disease prevention and control in poultry
production. Australian Veterinary Poultry Association,
Sydney 31.8.—2.9.1983. Proceedings No 66: 263—267,
published by the Post-Graduate Comittee in Veterinary

Science, University of Sydney.

— , Scunerrz, C. & SeunNa, E. Chick Salmonella
Infections ~-Combined Therapy by Antimicrcbials and
Intestinal Flora. The 4th international Symposium on
Antibiotics in Agriculture, ”Antibiotics and Antibiosis
in Agriculture; Benefits and Malefits”, Nottingham
28—31.3.1983.

SORVETTULA, O., HIRN, J., GROHN, K. & HIRVELA, V.
Bakteriologinen tutkimus lihantarkastuksessa hyviksy-
tyisti eldimisti otetuista ndytteisti. Suom. Eliinlaak 1.
89: 3—12.

TuoMELA, T. & HINTIKKA, E-L. Antimicrobial effect of
Stachybotrys alternans. The third iternational mycologi-
cal congress. Abstr. 682. 28th Aug. — 3rd Sept. 1983.
Tokyo, Japan.

Valtion maatalouskemian laitos, Helsinki

State Institute of Agricultural Chemistry, Helsinki

ANON. Valtion maatalouskemian laitos 1982. Meddelanden
fran Statens lantbrukskemiska anstalt med referat p
svenska. Reports of the State Institute of Agricultural
Chemistry. Maatilahallituksen tiedonantoja 404: 116.

LUUKKONEN, E. Lannoitteiden valmistusta valvotaan,
virallinen valvonta. Leipi leveammaiksi 31, 5: 12, 14

SILTANEN, H., MAKINEN, S. & MUTANEN, R. Residue
Analyses of the Official Testin of Pesticides 1982. Publ.
State Inst. Agric. Chem. 24: 84.



Valtion maitotalouden tutkimuslaitos, Jokioinen

State Institute of Dairy Research, Jokioinen

ANTILA, P, Maidon proteiinien merkitys ravitsemuksessa.
Karjantuote 66, 5: 10—11.

— On the formation of biogenic amines in cheese. Role of
milk proteins in human nutrition. Symposium 22—25.
March 1983, Kiel: 373—375.

— Lehminmaidon ja didinmaidon D-vitamiinipitoisuus ja
antirakiittiset vaikutukset. Valt. Maitotal. Tutk.lait.
Tied. 181. 4 p.

— IDF:n 67. vuosikokous. Komissio F: Tiede ja koulutus.
Karjantuote 66, 10: 31—32.

— Miksi maito maistuu? Keskisuomalainen 6.10.1983. p.
11.

— On the formation of biogenic amines in cheese ripening,
2nd Ecypt. Conf. Dairy Sci. Technol. 9 C (Abstract).

— Maitohappobakteerit kasvisten siilonnissi. Ravitsemus-
katsaus 1: 12—13.

— & ANTILA, V. The content and antirachitic effect of
vitamin D in cow’s and buman milk: A re-evaluation of
water-soluble vitamin D compound. Sciences des
Aliments. 3, 4: 491—497.

ANTILA, V. Iin vaikutus kulutusmaitovalmisteiden laatuun.
Karjantuote 66, 8: 20—21.

— IDF:n 67. vuosikokous. Komissio E. Analyyttiset
menetelmit ja laboratoriotekniikka. Karjantuote 66, 10:
30—31.

— Huomioita Valtion tutkimuslaitoksista. Korkeakoulu-
teto 2: 15—16.

— Lehmit tuottamaan pehmeiti maitorasvaa. Valt. Maito-
tal. Tutk.lait. Tied. 175. 1 p.

— Magjligheter att modifiera mjlkfettets sammansittning.
Valt. Maitotal. Tutk.lait. Tied. 178. 14 p.

— & KANKARE, V. Fatty acid composition of milk lipids.
Valt. Maitotal. Tutk.lait. Tied. 180. 4 p.

KANKARE, V. Uusia havaintoja maidon lipidikoostumukses-
ta. Meijeritiet. Aikak. 41, 1: 58—65.

— Die Fettsdurezusammensetzung von Milchlipiden. Kurzre-
ferate. der Vortrage. 39. DGF-Vortragstagung 1983.
Hannover. Fette-Seifen-Anstrichmitrel 85, 11: 427.

— Voinvalmistus Nizo-menetelmilli, Valt.  Maitotal.
Tutk.lait. Tied. 176. 2 p.

— & ANTILA, V. Kaura parantaa maitorasvan ominaisuuk-
sia. Valt. Maitotal. Tutk.lait. Tied. 182. 2 p. Koetoim.
ja kiyt. 18.10.1983. p. 64.

KYLA-SIUROLA, A-L. & ANTILA, V. Milco-Scan 104/A/S
rasvamiiritys kahdella mittausalueella. Valt. Maitotal.
Tutk. lait. Tied. 174. 17 p.

— & ANTILA, V. Petrifoss-laite maidon bakteerimiirityk-
sissd. Valt. Maitotal. Tutk.lait. Tied. 177. 2 p.

— & ANTILA, V. Der Einfluss der Messwellenlinge auf die
Fettgehaltsbestimmung der Milch mit der Hilfe der IR-
Methode. Valt. Maitotal. Tutk.lait. Tied. 179. 3 p.

— & ANTILA, V. Maidon koostumuksen, erityisesti
Meijeritiet. Aikak. 41, 2: 40—55.

PAHKALA, E. & ANTILA, V. Lehminmaidon toteaminen
vuohenmaidosta. Elintarvikeylioppilas 18: 12—14.

TERVALA, H-L., ANTILA, V., SYVAJARVI, J. & LINDSTROM,
U.B. Variations in the renneting properties of milk.
Meijeritiet. Aikak. 41, 24—33,

Valtion siementarkastuslaitos, Helsinki

State Seed Testing Station, Helsinki

HALKILAHTI, A.M. Lehtilaikkujen aiheuttajat ohran kylvo-
siemenessi. Summary: Infection of commercial seed of
barley by helminthosporium species in Finland. Maatila-
hall. Tied. 401: 32—37.

TEITTINEN, P. Kylvésiemen. I Siementarkastus. Kasvinvilje-
lyoppi 2: 34—45.

— Pidi huolta humuksesta. Pellervo 84, 2: 6—8.

— Kylvosiemenen virallinen tarkastus vijelijin edunvalvon-
taa parhaimmillaan. Saroilta 29, 1: 24—26.

— Erityistoimenpiteet rukiin siementuotannossa. Rukiin
viljely. Tieto tuottamaan 27: 50—51.

— Kevitrypsin asema viljelykierrossa. Koetoim. ja kiyt.
8.3.1983. p. 25.

Kidytinn6én Maamies 32, 3: 30—31.

— Die Bedeutung von Getreidestrob fiir die Bodenverbesse-
rung. Die Steigerung der Bodenfruchtbarkeit.  25.
Georgikon-Tage 23—24.8.1983. Keszthely. p. 15.

— Miten tuotan hyviitoista siementi. Siemenviljelysemi-
naari 2/1983. Harjavalta 8.12.1983. Mimeogr. p. D1—
Dé.

ULVINEN, O. Myyntiin tarkoitetun siementavaran viljely ja
sen alueellinen jakautuminen v. 1982. Kylvésiemen 22,
6: 37—39.

YLANEN, H. Peittaa tarpeen mukaan. Kiytinnén Maamies
32, 2: 34—35.

— Ylivuotisen siemenviljan itivyys. Summary: Germina-
tion capacity of seed grain more than one year old.
Maatilahall. Tied. 401: 38—42.

73



74

CONTENTS

HAVUKKALA, ., IOLOPAINEN, J.K. & VIRTANEN, M. Flying periods and oviposition of cabbage
root flies in Southern and Middle Finland ......ovviviiiiiii s

KiSKINEN, T. Feeding regimen as a means to reduce use of protein in poultry production ......

— & HUIDA, L. Metabolizable energy value and digestibility of some protein ingredients for
12 o P LR R R R

MARKKULA, M. Pests of cultivated plants in Finland in 1983 (Research note) .................

List of agricultural research papers published in 1983 ..........ooiiiiiiiiiiiiennnn



" |10 200 20 22 2@ 240 25 250 27" 29" 3t 3 a2 g

TILASTON POHJAKARTTA
BASKARTAN FOR SATTISTIK

87°

(DROVANIEMI

66"

[NTYRNAVA

RUUK
® VAALA

&
) @roHoLAMP

®vyLisTARD - (DOMAANINKA
[4]NARBIG

LAUKAA )
g TOHMAJARVI ()

MIKKELI
Q@OMOUHILIARVT ®

o ] HOKE Vi1 @®PALKANE _

- %JOKIO/NEN o7,
/g') HYV/NKAA
RRDS N i "

4 i_f UKKIO y
Qﬁié e, , -
S CJ ;

INSTITUTES, RESEARCH STATIONS AND OTHER UNITS OF THE AGRICULTURAL
RESEARCH CENTRE

1. Administrative Bureau, Information, Library, Institutes of Soil Science, Agricultural Chemistry and
Physics, Plant Husbaridry, Plant Breeding, Plant Pathology, Pest Investigation, Animal Husbandry and
Animal Breeding; Computing Service, Central Laboratory (JOKIOINEN) — 2. Institute of
Horticulture (PIIKKIO) — 3. Swine Res. Sta. (HYVINKAA) — 4. Vegetable Res. Sta. (NARPIO) —
5. South-West Finland Res. Sta. (MIETOINEN) — 6. Satakunta Res. Sta. (KOKEMAKI) — 7. Sata-
Hime Res. Sta. (MOUHIJARVI) — 8. Hime Res. Sta. (PALKANE) — 9. Kymenlaakso Res. ‘Sta.
(ANJALA) — 10. South-Savo Res. Sta. (MIKKELI) — 11. Karelia Res. Sta. (TOHMAJARVI) —
12. Central Finland Res. Sta. (LAUKAA) — 13. South Ostrobotnia Res. Sta. (YLISTARO) —
14. North Savo Res. Sta. (MAANINKA) — 15. Central Ostrobotnia Res. Sta. (TOHOLAMPI) —
16. Kainuu Res. Sta. (VAALA) — 17. North Ostrobotnia Res. Sta. (RUUKKI) — 18. Lapland Res.
Sta. (ROVANIEMI) — 19. Jokioinen Seed Centre (JOKIOINEN) — 20. Production Unit for
Healthy Plants (LAUKAA) — 21. Seed Potato Centre (TYRNAVA),






