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Serumprevalensen for Salmonella spp 1 tamrein 1 Finland og
Norge

Ansgar Aschfalk’ & Nicolai Denzin’

1Norges veterinzrhggskole, Institutt for arktisk veterinzrmedisin, Tromsg.
*Bundesinstitut fiir gesundheitlichen Verbraucherschutz und Veterindrmedizin, Berlin.

Milet med prosjektet er a evaluere betydningen av salmonellainfeksjon hos tamrein i Finland og
Norge. Totalt 3032 serumprgver ble undersgkt for forekomst av antistoffer mot Salmonella spp i en
indirekte LPS-mix-ELISA. Prgvene fra Norge (antall 2000) og flertallet av prévene fra Finland
(antall 802) kom fra klinisk friske slaktedyr, resten av de finske prgvene (antall 230) kom fra en
flokk som var permanent inngjerda. Tilfeller av tarmforstyrrelser ble rapportert i denne flokken. 121
serumprgver fra Finland og 12 fra Norge ble det pévist en hgyere verdi enn grenseverdien. Den
totale prevalensen hos rein i Finland var 2.8% og i Norge 0.6%. Serumprevalensen hos friske finske
slakterein var 0.9% og hos permanent inngjerda rein varierte den mellom ar fra 4.3% til 12.9%. Den
relativt lave serumprevalensen for Salmonella spp som ble funnet i Norge kan sammenliknes med
den som ble funnet hos friske slaktedyr i Finland. Samling av dyr kan ha betydning for gkning av
infeksjoner.

Seroprevalence to Salmonella spp in semi-domesticated rein-
deer in Finland and Norway

Aim of this project is to evaluate the importance of salmonellosis in semi-domesticated reindeer in
Finland and Norway. A total of 3032 serum samples from reindeer were examined on the presence
of antibodies for Salmonella spp in an indirect LPS-mix-ELISA. The Norwegian samples (n=2000)
and most of the Finnish reindeer samples (n=802) were obtained from clinically healthy slaughter
animals, the remaining Finnish samples (n=230) from a permanently corralled herd, where cases of
diarrhoea were reported. Twenty-nine serum samples from Finland and 12 from Norway had a
higher optical density, value for Salmonella spp than the determined Cut-off. The overall prevalence
in reindeer in Finland was 2.8% and in Norway 0.6%. The determined seroprevalence of the
clinically healthy slaughter animals in Finland was 0.9%, the one found in reindeer from the
permanently corralled herd varied between 4.3% and 12.9% (determined in 3 consecutive years).
The rather low seroprevalence for Salmonella spp found in Norway is similar to the one found in
clinically healthy slaughter animals in Finland. Corralling may eventually increase infections among
reindeer.
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Forekomst av Campylobacter spp, Clostridium perfringens,
Salmonella spp, Yersinia spp og shigatoxin-1,2-produserende
bakterier hos kadaver av tamrein i Nord-Norge

Ansgar Aschfalk’, Kathrine A. Ryeng1 & Christiane Holler?

"Institutt for arktisk veterinermedisin, Norges veterinzrhggskole, Tromsg, Norge.
Institut fiir Hygiene und Umweltmedizin, Christian-Albrechts-Universitit, Kiel, Tyskland.

Det finnes lite informasjon om bakterier som har potensial til & fordrsake tap og dgdelighet hos,
tamrein (Rangifer tarandus tarandus) pa beite. Bakterier som f. eks. Campylobacter spp,
Clostridium perfringens, Salmonella spp og Yersinia spp, er blant de viktigste agens som forarsaker
tarmsykdommer hos domestiserte drgvtyggere. Derfor kan en betydning av disse bakteriene i
reindriften i Norge, ikke utelukkes, selv om C. perfringens hittil dpenbart er den eneste av disse
bakteriene som er rapportert & forarsake dgdelighet hos rein i Norge. I tillegg kan det muligens ogsa
forekomme tarmbakterier hos rein som er av betydning for helse hos mennesker, som shigatoksin-
1,2-produserende bakterier (f.eks. EHEC). I dette delprosjektet ble avfgringsprgver fra 35 rein,
voksne og kalver, som dgde vinteren 2000 i Finnmark, undersgkt for forekomst av Campylobacter
spp, C. perfringens, Salmonella spp, og Yersinia spp. 1 tillegg ble 31 av disse prgvene undersgkt for
tilstedevearelse av shigatoksin-1,2-produserende bakterier, siden rein muligens kan fungere som et
reservoar for disse bakteriene. C. perfringens ble isolert i 20 (57.1%) av prgvene og genet som koder
for shigatoksin-1 ble pavist i en av prgvene (3.2%). Campylobacter spp, Salmonella spp, Yersinia
spp og shigatoksin-2-produserende bakterier ble ikke pavist. Shigatoksin-1-produserende bakterier
ble hermed pavist for fgrste gang hos rein. Det finnes fa rapporter om sykdommer hos drgvtyggere
forarsaket av shigatoksin-produserende bakterier, men de er av stor betydning ved a forarsake
alvorlige sykdommer hos mennesker. C. perfringens er tidligere isolert fra reinsdyr, og er kjent for &
ha potensial til & forarsake dgdelighet hos reinsdyr, men bare i samvirkning med andre faktorer. 1
dette prosjekt var det ikke mulig & finne noen assosiasjon mellom tilstedeverelse av C. perfringens
og shigatoksin-1-produserende bakterier og dgdelighet hos reinsdyr. Undersgkelsen ble gjennomfgrt
som del av det RFR-finanserte forprosjektet "Tap og dgdelighet hos rein i Finnmark™.
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Occurrence of Campylobacter spp, Clostridium perfringens,
Salmonella spp, Yersinia spp and shigatoxin-1,2-producing
bacteria in semi-domesticated reindeer cadavers in Northern
Norway

Ansgar Aschfalk!, Kathrine A. Ryeng1 & Christiane Holler®
1Depanment of Arctic Veterinary Medicine, The Norwegian School of Veterinary Science, Tromsg, Norway.
Institute of Hygiene and Environmental Medicine, Christian-Albrechts-University, Kiel, Germany.

There is little information on bacteria that have the potential to cause diseases and mortality in free-
ranging, semi-domesticated reindeer (Rangifer tarandus tarandus). Bacteria, such as Campylobacter
spp, Clostridium perfringens, Salmonella spp, and Yersinia spp are among the most important
agents in causing enteric diseases, as known from domestic ruminants, and thus, a certain
importance of these bacteria in reindeer husbandry in Norway may not be excluded, as well, even
though C. perfringens obviously was the only one of these bacteria reported to cause mortality in
reindeer in Norway, so far. In addition, enteric pathogens with a major interest on human health,
such as shigatoxin-1,2-producing bacteria (e.g. EHEC), may also occur in reindeer. In this project,
faeces samples from 35 reindeer, adults and calves, that died in winter 2000 in Finnmark county,
were examined for the occurrence of Campylobacter spp, C. perfringens, Salmonella spp, and
Yersinia spp. In addition, 31 of these samples were examined for the occurrence of shigatoxin-1,2-
producing bacteria, as reindeer may be a potential reservoir of these pathogens. C. perfringens was
isolated in 20 (57.1%) of the faeces samples and the gene encoding for shigatoxin-1 was detected in
one of the samples (3.2%). Campylobacter spp, Salmonella spp, Yersinia spp and shigatoxin-2-
producing bacteria were not found. Shigatoxin-1-producing bacteria were isolated for the first time
from reindeer. Even though there are few reports on diseases caused by shigatoxin-producing
bacteria in ruminants, they are of extreme importance in causing severe diseases in humans. C.
perfringens was isolated from reindeer before and is known to have the potential to cause mortality
in reindeer, but only, if other factors coincide. In this study, an evidence on the association of the
occurrence of C. perfringens and shigatoxin-1-producing bacteria and the mortality in reindeer,
however, could not be provided. This examination was performed as part of the preliminary project
“Loss and Mortality of Reindeer in Finnmark County”, financed by the Reindeer Husbandry
Research Fund.
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Resurs- och foretagsekonomisk analys av renskotselforetag

Lennart Bergkvist
SLU, Department of Economics, Box 7013, S-750 07 Uppsala, Sweden.

Syftet med detta projekt &r att skapa planeringsinstrument for renskotselféretag samt anviinda dessa
instrument for analyser av renskotselforetag och samebyar. Projektet baseras pa material fran
intervjuer, enkiter samt befintliga data om renniringen . Det finns viktiga skillnader mellan andra
typer av foretag och renskotselforetag som baseras pa den nira kopplingen till samisk kultur samt att
renédgaren inte dger den mark dir produktionen sker. For att ekonomiska planeringsinstrument ska
kunna anvindas i renskotselforetaget behover en modell utvecklas som tar hinsyn till dessa
skillnader. Ett renskotselforetag producerar inte bara renkétt utan dr ocksa den primiéra béraren av
samisk kultur. Idag &r den viktigaste informationskillan nér beslut ska fattas, oftast #ldre sliktingar
eller kolleger. Det finns idag ett gap mellan tillginglig information och det som efterfragas for att
battre kunna planera foretaget. En nédvéndig forindring av renskétselfdretagen mot 6kad 16nsamhet
innebdr formodligen att foretagen mdaste satsa mer pa kompletterande néringar. Med tanke pa
ovanstaende dr det extra viktigt att bredda utbudet av lampliga bindringar och att presentera det
mervirde som dessa binédringar kan ge renskotselforetaget. Det ér inte bra att arbeta under den press
som manga renskotselforetagare kidnner idag om man som foretagare vill utveckla sitt foretag.
Allteftersom kunskapen om renskotselforetagen 6kar kommer formodligen eventuella konflikter
mellan olika markanvéndare och andra intressenter att kunna minskas. Projektet har hittills genererat
foljande resultat vilka ocksa kommer att presenteras i postern:

¢ Dbidragskalkyler (operativa ekonomiska planeringsinstrument)

¢ en modell for hur strategisk planering kan ske i ett renskotselforetag

e exempel pa limpliga bindringar for renskotselforetag.

Resource and Business Economic Analysis of Reindeer
Husbandry Firms

The aim of this project is to develop planning tools for reindeer husbandry firms and to use these
instruments for analyses of reindeer husbandry firms and herding communities. The project is based
on interviews, inquiries and current data from the reindeer industry. There are important differences
between other kinds of firms and reindeer husbandry firms. These differences are based on the close
connection to Sami culture and the fact that the manager does not own the land that is used for
reindeer herding. For the efficient use of economic planning tools, a model needs to be developed
where these aspects are recognized. The reindeer husbandry firm does not only produce reindeer
meat but is also the primary carrier of Sami culture. Today the most important source of information
when decisions are made, comes from older relatives or colleagues. The implication of this is that
there is a gap between available and wanted information in current reindeer husbandry firms when
decisions are made. A necessary change towards an increased profitability does most probably mean
more investments on supplementary enterprises. Considering the above, it is essential to broaden the
supply of suitable supplementary enterprises and to present the added value of those supplementary
enterprises to the reindeer husbandry firms. It is not good to work under the pressure that most
reindeer husbandry managers feel today, if you at the same time want to develop your firm. When
knowledge about reindeer husbandry firms increases, possible conflicts between different land-users
and other stake-holders decreases. This project have so far generated the following results, which
also will be presented in a poster:

o Enterprise budgets (operative economic planning tools)

e A model for how strategic planning could be conducted in reindeer husbandry firms

* Examples of suitable supplementary enterprises for reindeer husbandry firms.
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Effekt av globalt klima pa hgstvekter hos reinsdyrkalv
(Rangifer tarandus)

H. Breie, @. Holand & R. B. Weladji
Department of Animal Science, Agricultural University of Norway, P.O.Box 5025, N-1432 As, Norway.

I det senere har det blitt pavist at globale klimaregimer kan pavirke flere livshistoriske og
gkologiske sider hos store herbivorer. Ved a bruke * North Atlantic Oscillation” (NAQO) indeks
gjennom vinteren, har vi estimert effekten av global klimatisk variasjon pa slaktevekter av
reinsdyrkalv i tre populasjoner i Midt-Norge fra 1992 til 2000. I alle tre populasjonene varierte
hgstvektene mellom ar og kjgnn signifikant. Videre hadde NAO indeksen signifikant positiv effekt
pa hgstvektene, men effekten varierte mellom populasjonene. Modellen forklarte omtrent 30% av
arlig variasjon i hgstvektene. Resultatene tyder pa at hgy NAO indikerer gunstige betingelser for
reinsdyr i Midt-Norge. Dette studiet stgtter hypotesen om at variasjoner i det globale klima kan
pavirke populasjonsdynamikken hos store planteetere.

Effect of global climate on autumn calf weight in reindeer
(Rangifer tarandus)

It has recently been shown that global climatic regime has the potential to influence several aspects
of life history and ecology of terrestrial large mammalian herbivores. Using the North Atlantic
Oscillation (NAO) index during winter, we estimate the effect of global climatic vatiability on
carcass weights of reindeer calves in three mid-Norwegian populations from 1992 to 2000. In all
three populations, autumn body weight varied significantly with both year and sex. Furthermore, the
NAO index had a significant positive effect on autumn body weight, but the effect varied between
populations. The model explained about 30% of the inter-annual variation in autumn body weight.
Our results suggest that a high NAO index indicates favourable winter conditions for reindeer in
Mid-Norway. This study supports the hypothesis that global climatic variability may affect large
herbivores’ population dynamics.
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Melkenedgivningsrefleksen hos reinsdyr

Gjestein, H., Holand, ., Hove, K. & Bolstad, T.

Agricultural University of Norway, Department of animal science, As, Norway.

I et kommersielt driftsopplegg med melking av reinsdyr er nedgivning av melk hos simlene
essensielt. Effekten ulike stimuleringsmetoder hadde pa nedgivninga og dermed melkeytelsen ble
undersgkt. Vi benyttet to ulike behandlinger der kalven ble brukt for & stimulere simlene til
nedgivning. 1 det ene forsgket lot vi simlene ha syns-, lyd- og luktkontakt med kalven under
melkingen og i det andre ble simlene diet av kalven i ca 2 sekunder fgr simlene ble melket . I begge
behandlingene ble juret vasket med en varm klut og alle spenene hindmelket fgr pasett av
melkeorgan.

Gjennomsnittlig melkeytelse ble testet i en generell lineer modell (GLM) der vi tok inn individuell
variasjon og periode for og teste effekten av syns-, lyd- og luktkontakt med kalven under melkingen.
Modellen var signifikant (*’=0.93, F,;=9.4, P<0.005), men bare effekten av individuell variasjon
bidro til modellen (F.=11.8, P<0.005).

En generell linezr modell (GLM) som innbefattet individuell variasjon og periode ble ogsa benyttet
for og teste effekten av kort diing pa andelen residualmelk i forhold til total melkeytelse. Modellen
var signifikant (1’=0.99, F.=9.4, P<0.05). Behandlingen med diing bidro sterkt til modellen
(F:=293.8, P<0.005).

Vi konkluderer med at syns-, lyd- og luktkontakt med kalven under melkingen ikke har noen
innvirkning pa melkenedgivninga. Kort diing av kalv utlgser nedgivningsrefleksen og gjor det mulig
og tgmme juret fullstendig med maskinmelking.

The milk let down mechanism in reindeer

In a commercial reindeer dairy farming the milk let down mechanism and hence yield is essential.
We tested the effect of two different treatments where calf was applied to stimulate the milk let
down of the doe. In experiment 1 the doe had olfactory,- audio- and visual contact with the calf
during milking and experiment 2 the calf was allowed suckle the doe for 2 seconds followed by
machine milking. In both experiments the udder was massaged with a warm cloth and the nipples
was handmilked for a short time before machine milking,

A general linear model (GLM), taking into account individual variation and sampling period was
established, in order to test the effect of olfactory,- audio- and visual contact during milking session
on let down i.e. on average milk yield. The model was highly significant (’=0.93, F;5=9.4,
P<0.005). However, only individual animal variation contributed significantly to the model (F;=
11.8, P<0.005). A general linear model, taking into account individual variation and sampling
period, was also established in order to test the effect of short suckling on the proportion of residual
milk in relation to total yield. The model was significant (°=0.99, F,=9.4, P<0.05). Suckling was the
major contributor to this model (F,=293.8, P<0.005).

We conclude that olfactory -, audio - and visual contact with the calf during the milking session did
not affect the let down mechanism. Short suckling by calf induced the let down and enabled a
complete emptying of the udder by machine milking.
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Wilted and unwilted grass silage in reindeer winter feeding

Ulla Heiskari!, Mauri Nieminen' & Liisa Syrjéiléi-Qvist2

! Finnish Game and Fisheries Research Institute, Reindeer Research, FIN-99910 Kaamanen, Finland.

* Department of Animal Science, Animal Nutrition, University of Helsinki, P.O. Box 28, FIN-00014 Helsingin
yliopisto, Finland.

Grass silage is commonly used in winter feeding of reindeer, especially in the southern parts of
reindeer herding area in Finland. In recent years the round baled grass silage has become more
common also in the northern reindeer herding districts. Silage is usually given in addition to other
feeds, for instance hay, cereals or concentrates. The high water content of grass silage (75-80%)
causes problems of freezing during cold winter. The water content of silage can be decreased with
wilting of the grass before ensiling. Silage has not been recommended as a sole feed to reindeer in
long-time feeding, while the use of silage in shorter feeding periods has been successful. Wilted and
unwilted grass silage as a sole feed or with added concentrate feed was studied in long-term winter
feeding trials in two-year experiment with adult female reindeer.

Two groups of adult female reindeer (n=8) were in ad libitum feeding from January until the
beginning of April during two winters. One group in each year was fed with precision-chopped,
wilted grass silage and the other with unwilted, flail-harvested grass silage. All silage was early
harvested from mixed grasses (timothy, meadow-grass, Poa spp.), preservative (mainly formic acid)
was added at the chopping stage and silage was preserved in bunker silos. The quality of all silage
was good, no fermentation differences were observed between different silage types. The dry matter
content varied from 19% (unwilted, second winter) to 41% (wilted, first winter) in different silage
types. During the second year the reindeer were fed with the concentrate feed in addition to silage
(875 g/animal/day). The control groups grazed on winter pastures. Daily feed intake as mean of
eight reindeer and weekly body weights (the control groups monthly) were recorded and the
chemical composition of blood serum was determined once a month.

The daily dry matter intake varied between 0.5-2.0 kg/reindeer, which is about 10-21.5 g DM/kg
live weight and the intake of wilted silage was slightly higher than the intake of unwilted silage in
the beginning of the experiment during the first winter. The addition of concentrates decreased the
dry matter intake of silage on average by 5%. There were no significant differences in the total dry
matter intake of any experimental group. No digestive problems were determined and the animal
health was stable during the experiments. The feeding groups increased their body weights and the
control animals lost slightly body weight during the experiments. There were no significant
differences neither in the body weights, nor in the blood serum values of the experimental groups.
Both wilted and unwilted grass silage was found to be palatable feed for adult reindeer. The dry
matter intake of silage determined in this study was at the same level or slightly higher than in
previous experiments. The added high quality concentrate feed decreased the intake of silage. The
results indicate that wilted and unwilted grass silage can be solely fed to adult reindeer during winter
in ad libitum basis and with special care of silage quality. Because of the high percentage of silage
residues in ad libitum feeding, silage is recommended as main part of diet with added concentrates
efc. or as a supplement to winter pasture in the practical winter feeding of reindeer.
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Naturlig produksjon og hgsting 1 reindriftsneringen

Cathrine Henaug, T. Tveraa, P. Fauchald & N. G. Yoccoz.
Norsk Institutt for Naturforskning, Polarmiljgsenteret, N-9296 Tromsg, Norge.

Reindriften i Finnmark har i de senere ar vert preget av svart lav produksjon, og spesielt har tapene
rett etter kalving vert store. Det har vart argumentert for at denne utviklingen skyldes gkt
rovdyrtetthet, ugunstige miljgforhold og hgye reintall. Dette studiet har til hensikt og skaffe til veie
estimater over omfanget av rovdyrdrepte kalver, hvilke rovdyr som forarsaker tapene, og hvordan
tapene er relatert til kondisjonen til simlene.

Simlene i studiet kalvet pé et inngjerdet omrade og ble féret under kalvingsperioden. Kalvene ble sa
pamontert dgdsvarsel sendere og fulgt i ca. én maned etter slipp fra kalvingsgjerdet. Resultatene
viste en ngye sammenheng mellom simlenes vekt og deres evne til & bare frem kalven. Simlene
skilte seg hovedsakelig i tre vekt grupper. Gruppen med de letteste simler aborterte kalven, de noe
tyngre simlene mistet kalven rett etter fgdselen og de tyngste simlene forlot kalvingsgjerdet med
kalv. Den siste gruppen hadde ogsa de tyngste kalvene. Rundt 22% kalver gikk tapt, hovedsakelig til
fredet rovvilt, den fgrste maneden etter at simle og kalv ble sluppet pa frie beiter. Disse simlene var
da ogsa betydelig lettere enn simler som fortsatt gikk med kalv da studieperioden var over.

Production and harvesting in the reindeer husbandry industry

The reindeer husbandry industry in Finnmark County, Norway, has in the last decade struggled with
low production. In particular, the losses right after the calving period has been high. It has been
argued that this development is due to factors like increased predator populations, unfavourable
environmental conditions and high numbers of animals. This study was designed to gather estimates
of the extent of calves killed by predators, which predator causes the losses, and how the lostes are
related to the body weight of the females. All females in this study were kept in a calving fence and
fed throughout the parturition period. The calves were marked with mortality collars and daily
search for dead calves was carried out for one month after they were let out of the fence.

The results show a close relationship between female body weight and their ability to produce live
offspring. The females separated mainly in three different weight groups. Females with the lowest
weight experienced miscarriage, while the group of “heavier” females lost their calves few hours
after birth and the heaviest group left the fence with their offspring. The latter group tended to have
heavier calves. The first month after the females and their calves were let out of the fence, about
22% of the calves were lost to legally protected predators. This group of females was however the
females with the lowest weight compared to those females which still had their calves at foot by the
end of the study period.
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Modern reindeer dairy farming — the influence of machine
milking on udder health, milk yield and composition

Qystein Holandl, Pilvi Aikioz, Hallvard Gjﬁsteinl, Mauri Nieminenz, Knut Hove' &
Robert G. White®
! Agricultural University of Norway, Department of Animal Science, As, Norway.

? Finnish Game and Fisheries Research Inst., Reindeer Research Station, Kaamanen, Finland.
3 University of Alaska Fairbanks, Inst. of Arctic Biology, Alaska, USA.

Our main objectives were: 1) to test if the reindeer mammary gland (udder) could tolerate regular
long-term machine milking, 2) to record milk yield of reindeer exposed to regular long-term
machine milking and 3) to document changes in milk composition through a 3 month experimental
period (July, August and September 1999). Adult female reindeer were allotted to four groups of
four. Treatments were: Group 1, weekly milking with calves at foot (control); Group 2, 2
milkings/d, no calves at foot; Group 3, as for group2 with a pre-milking oxytocin injection (i.m. 10
IE); Group 4, as for Group 1 with 6 h separation of calf and cow before milking. Vacuum pressure
was set to 25 kPa, pulse rate to 100 pulses/min with a suckling: massage ratio of 60:40. Somatic Cell
Count, a measure of udder health, stabilized below 150.000 per ml in all groups and no
morphological changes in teat characteristics were observed, indicating that udder health was not
affected by long-term regular machine milking. Average milk yield for Group 1 was 50 g, whereas
a yield of 380 g/d was achieved for Group 3 (no nursing and injected with oxytocin). Milk yield of
Group 3 was 4 fold higher than Group 2 (90 g/d), which was milked twice daily but had no nursing
and no injections of oxytocin. Separation of calves for 6h before daily milking (Group 4) yielded
35g/d. Based on the effectiveness of oxytocin, we conclude that milk letdown mechanisms are
critical for effective emptying of the udder. A treatment reversal trial was conducted for a week late
in the experimental period: For Group 3 mean daily milk yield when injected with saline although
lower than the yield with oxytocin was greater than Group 2 which showed a 10-20% increase due
to oxytocin; the 6h mean milk yield of Group 4 when injected with oxytocin, was 6 fold higher (215
v 35 g). We conclude that; a) oxytocin is effective in all treatments, b) oxytocin condition the
mammary gland to maintain secretion, ¢) that nursing by calves at foot contributes to maintenance of
milk production, and d) that in absent of suckling or oxytocin milking twice daily with 6 and 18h
intervals is inadequate and may induce a forced involution of the mammary glands. Milk dry matter
content averaged slightly above 25% and increased slightly with stage of lactation. Dry matter
consisted of about 12% fat, 9% protein and 3% lactose and the slight increase with stage of lactation
was the result of increased fat and protein content of the milk.
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Nye muligheter for bruk av telemedisinske Igsninger i
reindriften

Gyvind Johnsen' & Svein D. Mathiesen’
'Solvik verdiskapingsmodell, @mes, N-9650 Lyngseidet, Norway. *The Norwegian School of Veterinary
Science, Dept. of Arctic Veterinary Medicine, N-9292 Tromsg, Norway.

En evaluering av telemedisinske lgsninger i human medisin for bruk i reindriften er under
gjennomfgring. En bedre utnyttelse av moderne IKT-lgsninger kan fgre til gkt verdiskaping i
reindriften, lette ettersyn av beitende dyr og vil i fremtiden lette vitenskaplig dokumentasjon av
reinens helse og livsvilkar. Forutsetninger er at uviklingen skjer pa reineiers premisser, og at man far
IKT-lgsninger som det er bruk for i naringen. Vi har studert ulike mater for ID-merkinger av dyr,
samt fjernoverfgring av kliniske data via mobil telefonnettet 1 Norge som vommotorikk, vom-ph,
beitevalg, hjertefrekvens, hjertelyd og ultralyd bilder.

Future perspectives in use of telemedicine in reindeer
husbandry

Future use of telemedicine in reindeer husbandry, developed for human medicine, are currently
being evaluated. Efficient use of IKT-solutions in reindeer husbandry could improve the economy,
animal welfare and handling, and make future scientific documentation of animal health easier. It
is important that IKT-solutions are developed in close cooperation with the reindeer husbandry. We
have investigated different concepts of identification of individual reindeer, and transmission of
clinical data as rumen function, plant pasture selection, hart rate, hart sound and ultra sonic pictures
by use of the mobile network in Norway.
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Lungemarkinfeksjon hos rein

Terje D. J osefsen’, Torill Mgrk!, Karen K. Sgrensen' & Kathrine Ryeng2
'Veterinzrinstituttet Tromsg, Stakkevollvn. 23b, N-9292 Tromsg, Norge.
2Norges veterinerhggskole, Institutt for arktisk veterinarmedisin, 9292 Tromsg, Norge.

Materiale og metoder

Prosjektet “Tap og dadelighet hos rein i Finnmark™ (se egen poster) mottok 32 frosne reinkadaver
fra flokkene A (n=18), B (n=9) og C (n=5). De dgde dyrene var omkommet (n=30) eller avlivet
(n=2) i perioden 3. mars til 24. mai. Dgdsarsakene var underernzring (n=28) eller
rovdyrskader/andre skader (n=4). Aldersfordelingen i materialet var: Kalver (9-12 mnd): n=19.
Aringer (21-24 mnd): n=4. Voksne (>2 ar): n=9. Det var 12 bukkekalver og 7 simlekalver. Alle
aringer og voksne dyr var hunnkjgnn.

Kadavrene ble undersgkt for forekomst av lungemark ved hjelp av tre metoder:

1. Makroskopisk undersgkelse: Oppklipping av luftrgr og store bronkier.

2. Eggtelling i avfgring: Modifisert McMaster-teknikk (utrgring i vann, sentrifugering,
flotasjon av bunnfallet i saltlgsning, telling i McMaster tellekamuner). Deteksjonsgrense 20
epg/lpg (egg/larver per gram avigring).

3. Histologisk undersgkelse: Biter av lungevev fra lungenes hovedlapper og spisslapper ble
fiksert i formalin, stgpt inn i parafin, snittet, HE-farget og undersgkt i lysmikroskop.

Resultater

Makroskopisk undersgkelse (n=32): To-tre lungemarker ble funnet i de store bronkiene hos to dyr
(6%) som dgde hhv. 2. og 10. mai.

Eggtelling i avfgring (n=31): Embryonerte egg eller frie larver i avfgring, svarende til
lungeormegg/larver, ble pavist hos 5 dyr (16%). Gjennomsnittlig antall: 44 epg/lpg, variasjon fra 20
til 100 epg/lpg.

Histologisk undersgkelse (n=31): Utviklingsstadier av lungemark, fra egg til larver, ble pavist hos
13 dyr (42%). Hos 6 av de 13 dyrene var det uttalte betennelsesforandringer i lungene i form av en
diffus granulomatgs pneumoni.

Basert pa den histologiske undersgkelsen var prevalensen av lungemarkinfeksjon hos flokk A, B og
C hhv. 39%, 22% og 80%. Prevalens av infeksjonen hos kalver, aringer og voksne var hhv. 26%,
50% og 67%.

Flertallet av kalvene var behandlet med ivermektin mikstur om vinteren, tidspunktet varierte fra
november til februar i de forskjellige flokkene. Lungemarkinfeksjon kunne pavises bade hos
behandlede og ubehandlede kalver.

Konklusjoner

e Hos de undersgkte kadavrene ga histologisk undersgkelse av lungevev et riktigere bilde av
forekomsten av lungemark enn makroskopisk undersgkelse og undersgkelse for egg og
larver i avfgring.

e Lungemarkinfeksjon synes a vare vidt utbredt i reinflokkene, men de prevalenser som
framkommer i denne undersgkelsen ma tolkes med forsiktighet, ettersom det meste av
materialet er hentet fra dyr som har sultet i hjel pd vinteren.

e Hos enkelte dyr fordrsaket lungemarkinfeksjonen store betennelsesforandringer i lungene.
Det er rimelig 4 anta at disse betennelsesforandringene kan ha betydning for dyrets
overlevelse gjennom vinteren.

Prevalensen av infeksjonen syntes & gke med alderen.
¢ Ivermektinbehandling pé vinteren hadde tilsynelatende ingen effekt pa infeksjonen.

Takk til Reindriftens Fagrad for gkonomisk stgtte til prosjektet.
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Lungworm infection in reindeer

Terje D. Josefsen', Torill Mork’, Karen K. Sgrensen' & Kathrine Ryeng’
'National Veterinary Institute Tromsg, Stakkevollvn. 23b, N-9292 Tromsg, Norway.
The Norwegian School of Veterinary Sciences, Stakkevollvn. 23b, N-9292 Tromsg, Norway.

Materials and methods

The project “Loss and mortality in reindeer in Finnmark” (see separate poster) received 32 frozen
reindeer carcasses from herds A (n=18), B (n=9) and C (n=5). The dead animals were succumbed
(n=30) or euthanised (n=2) in the period from the 3™ of March to the 24" of May. The causes of
death were starvation (n=28) or predators/trauma (n=4). Age distribution was: Calves (9-12 mo):
n=19. Yearlings (21-24 mo): n=4. Adults (>2 years): n=9. There were 12 male and 7 female calves.
All yearlings and adults were females.

The carcasses were examined for the presence of lungworms by three methods:

4. Macroscopic examination: Trachea and the main bronchia were opened.

5. Faecal egg count: A modified McMaster technique was used (suspending faeces in water,
centrifuging the suspension, suspending the sediment in a saturated salt solution, counting
eggs and larvae in a McMaster counting chamber). Detection limit: 20 epg/lpg (egg/larvae
per gram faeces).

6. Histological examination: Pieces of lung tissue from the cranial and caudal lobes were fixed
in formalin, and paraffin embedded HE-stained histological sections were prepared. The
sections were examined by light microscopy.

Results

Macroscopic examination (n=32): Two or three lungworms were found in the main bronchia in to
animals (6%) that were found dead on the 2™ and 10™ of May respectively.

Faecal egg count (n=31): Embryonated eggs or free larvae in the faeces, consistent with lungworm
eggs/larvae, were found in 5 animals (16%). Average number: 44 epg/lpg, variation from 20 to 100
epg/Ipg.

Histological examination (n=31): Different developmental stages of lungworms, from eggs to
larvae, were demonstrated in 13 animals (42%). In 6 of these 13 animals there were severe
inflammatory changes in the lungs, taking the form of a diffuse granulomatous pneumonia.

Based on the histological examination the prevalence in herds A, B and C was 39%, 22% and 80%
respectively. The prevalence of lungworm infection in calves, yearlings and adults was 26%, 50%
and 67% respectively.

The majority of the calves were treated with ivermectin mixture once during the winter, but the time
of treatment varied between the herds from November to February. Lungworm infection was
demonstrated in both treated and untreated calves.

Conclusions

¢ In winter carcasses histological examination of lung tissue gave a more reliable estimate of
lungworm infection than did macroscopic examination or faecal egg count.

¢ Lungworm infection seem to be widely distributed in the reindeer herds, but the prevalence
appearing in the present study must be interpreted cautiously, as most of the present material
is taken from animals that have starved to death during the winter.

e In some animals the lungworm infection caused severe inflammatory changes in the lungs.
It is reason to believe that such inflammatory changes may influence winter survival.
The prevalence of infection seemed to increase with age.

e Treatment with ivermectin during winter did not seem to influence lungworm infection.

Acknowledgements to the Norwegian Reindeer Husbandry Research Council for financial support.
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Sultedgd pa tross av féring — et tilbakevendende problem i
praktisk reindrift

Terje D. Josefsenl, Karen K. S¢rensen1, Torill Mﬂrkl, Svein D. Mathiesen® & Kathrine
A. Ryeng2

'Veterinzrinstituttet Tromsg, Stakkevollvn. 23B, N-9292 Tromsg, Norge.
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Materiale og metoder

Prosjektet “Tap og dgdelighet hos rein i Finnmark™ (se egen poster) mottok 29 frosne reinkadaver
som ved obduksjon fikk diagnosen ekstrem avmagring (kakeksi; se egen poster). Hos 28 av disse ble
sult/underernzring ansett som direkte dgdsarsak, mens det 29. kadaveret hadde, i tillegg til at det var
helt avmagret, ogsa akutte og sannsynligvis dgdelige grneskader. Dyrene stammet fra 3 forskjellige
flokker, og var dgde i perioden 8. mars til 24. mai. De fleste dyrene var foret, enten ved at de var
tilbudt rundballesilo som tilleggsfor pa fjellbeite, eller ved at de var tatt hjem og féret i innhegning.
Under obduksjonen ble vekta av kadaveret og vekta av vom/nettmage med innhold registrert. Prgve
av vominnholdet fra 26 kadaver ble sendt til Norsk Institutt for Naturforskning, Trondheim, for
analyse av botanisk sammensetning (treaktige bestanddeler, grasaktige bestanddeler, lav, mose, strg
og “annet”). Prgve av vominnholdet fra 20 kadaver ble sendt til Planteforsk Holt, Tromsg, for
analyse av kjemisk sammensetning (tgrrstoff, aske, protein, hemi-cellulose, cellulose og lignin).

Resultater

Flokk A ble tilleggsforet med rundballesilo pa beite. Botaniske analyse av vominnhold fra 16
kadaver viste at mengden lav var liten hos alle dyr (gjennomsnitt 3,5%) Det var stor variasjon
mellom dyrene nar det gjaldt mengden grasaktige bestanddeler i vomma: 7 dyr hadde mindre enn
10% gras i vomma, mens 7 dyr hadde fra 47 til 76% gras i vomma. Dette tolkes slik at det er
varierende i hvilken grad dyrene har tatt til seg av det tilbudte siloféret. Der hvor grasaktige
bestanddeler utgjorde mindre enn 10% av vominnholdet, bestod graset i gjennomsnitt av 58% blad
og 42% stengel. I de gvrige dyrene var fordelingen 17% blad / 83% stengel.

Fra flokk B ble det mottatt 8 avmagrede kadaver hvorav det foreld opplysninger om at 6 av disse var
foret med rundballesilo av havre de siste 2-4 uker. Botanisk analyse av vominnholdet viste at de 6
férede dyrene hadde i gjennomsnitt 90% grasaktige bestanddeler i vomma, med 12% blad og 88%
stengel.

Fra flokk C ble det mottatt 3 avmagrede kalver, som alle var forsgkt foret med silo, lav og pellets.
Botanisk analyse av vominnhold viste 5-11% lav og 15-66% gras. Det grasaktige materialet
inneholdt i gjennomsnitt 79% blad og 21% stengel. Hos alle disse tre kalvene ble det funnet en uttalt
diffus granulomatgs lungebetennelse som fglge av lungemark-angrep.

Alle flokker: Nar det gjaldt kjemisk sammensetning var det en generell trend i retning av lavt
protein-innhold og hgyt cellulose/lignin-innhold i vomma sammenlignet med publiserte verdier.
Vekta av vom/nettmage med innhold varierte sterkt, og det ble ikke funnet noen sterke
sammenhenger mellom botaniske eller kjemiske parametere og vekta av vominnholdet.

Konklusjoner

Resultatene indikerer tre faktorer som kan bidra til 4 forklare suitedgd pa tross av féring:

e Dyr som ikke tar til seg tilleggsfor som gis pa beite (flokk A).

e Bruk av grovfor som har en lite egnet ernringsmessig kvalitet, og gir opphopning av stengler i
vomma (flokk A og B)

®  Stor parasittbelastning eller parasittsjukdommer som betydelig medvirkende Arsak til avmagring
og dgd (flokk C).

Takk til Reindriftens Fagrad for gkonomisk stgtte til prosjektet.
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Starvation death despite feeding — a recurring problem in
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Materiales and methods

The project "Loss and mortality in reindeer in Finnmark™ (see separate poster) received 29 frozen
reindeer carcasses, which at necropsy was given the diagnosis “extreme emaciation” (cachexia; see
separate poster). Starvation was regarded as the direct cause of death in 28 carcasses, while the 20"
carcase, though also cachectic, had acute and probably lethal lesions caused by eagle. The animals
came from 3 different herds, and had died in the period from the 8" of March to the 24" of May.
Most of the animals had been offered feed, either baled silage as supplemental feed on the mountain
pastures, or different feeds in a fenced area near the home places.

During necropsy the carcase weight and the weight of ruminoreticulum with content were registered.
Samples of rumen content from 26 carcasses were sent to the Foundation of Nature Research
(NINA), Trondheim, for analysis of botanical composition (wooden material, grass material, lichens,
mosses, litter and “other”). Samples of rumen content from 20 carcasses were sent to Planteforsk
Holt, Tromsg, for analysis of chemical composition (dry matter, ash, protein, hemi-cellulose,
cellulose and lignin).

Results

Herd A was given baled silage as supplemental feed on the pastures. Botanical analysis of rumen
content from 16 carcasses showed that the amount of lichens in rumen was small in all carcasses
(mean 3.5%). There was large variation in the amount of grass material in rumen: 7 animals had less
than 10% grass material in rumen, while 7 animals had from 47 to 76% grass material in rumen.
This probably expresses variation in intake of the offered silage. In animals where grass material
constituted less than 10% of rumen content, the grass material consisted of 58% leaves and 42%
stems (mean values), while in the other animals the grass material in rumen contained a mean of
17% leaves and 83% stems. From herd B was received 8 cachectic carcasses, of which 6 had been
given baled oat silage for the last 2-4 weeks. Botanical analysis of rumen content showed that these
6 animals had a mean of 90% grass material in rumen, consisting of 12% leaves and 88% stems.
From herd C was received 3 carcasses of cachectic calves, which all had been fed silage, lichens and
pellets. Botanical analysis of rumen content showed 5-11% lichens and 15-66% grass material,
consisting of 79% leaves and 21% stems (mean values). A severe diffuse granulomatous pneumonia,
caused by lungworms, was diagnosed in these three calves.

All herds: In general, the chemical composition of rumen contents showed low content of crude
protein and high content of cellulose and lignin, compared to previously reported values. The wet
weight of ruminoreticulum (content included) showed large variation, and no strong associations
were discovered between botanical or chemical parameters and wet weight of ruminoreticulum.

Conclusions

The results indicate three possible factors that may contribute to the explanation of starvation death

despite feeding:

e Animals that do not eat from the offered feed (herd A).

¢ The use of roughage feed that is not suitable for reindeer, and results in accumulation of stems
in rumen (herd A and B).

e Heavy parasite burden or parasitic disease that contributes significantly to emaciation and death
(herd C).



55

Beslutsfattande inom rennéringen

Ann-Marie Karlsson
Sveriges Lantbruksuniversitet, Institutionen for ekonomi, S- 750 07 Uppsala, Sweden.

Syftet med mitt doktorandprojekt &r att studera hur beslut roérande betesutnyttjande fattas inom
renniringen.

Eftersom renbete ir en resurs som brukas gemensamt av flera renskdtselféretagere ér teorier om hur
gemensamt brukade resurser langsiktigt kan utnyttjas intressanta. Ostrom, 1993 sammanfattar ngra
faktorer som &r viktiga for ett hallbart utnyttjande av en gemensam resurs. De ar t.ex. att deltagarna
ir en homogen grupp med avseende pa tillgangar, information, och mal. Liksom att deltagarna har
samma uppfattning om problemen och hur man kan 16sa dem. Inom beslutsteori kan ett beslut ses
som en process som bestér av flera delar. Viktiga delar i beslutsprocessen ar mal, problemupptickt
och problemdefinition, analys, val och implementering av 16sning.

Projektet innehaller bade en kvalitativ ansats med intervjuer och Sppna fragor i en enkit och en
kvantitativ ansats. I den kvantitativa ansatsen prévas hypoteser med hjilp av en enkét som skickats
till ett urval av renskotselfGretagare.

De preliminidra resultaten visar att renskotselforetagarna har gemensamma langsiktiga icke-
ekonomiska mal med sin verksamhet. Foretagarna har valt att bli renskotare for att renskotsel var
deras stora intresse och for att det var naturligt att fora en tradition vidare. Foretagarna ser det ocksa
som viktigt att ndsta generation fortsitter som renskotare. Pa kort sikt dr de ekonomiska mélen
viktigare for renskdtare som arbetat mycket inom rennéringen och har fler renar &n genomsnittet dn
de ekonomiska maélen #r for renigare med f& renar. Renskotselfretagarna har en likartad upp-
fattning och definition av problem. De storsta problemen bedéms vara skogsbruk och rovdjur.

Jag planerar att rapporiera resultaten i en licentiatavhandling i slutet av &r 2001.

Decision making in reindeer herding

The aim of my research project is to study how decisions concerning long time use of pasture are
made in reindeer herding.

Since several reindeer herders use an area of pasture the theories in the field of property rights and
common property regimes are interesting. Ostrom, 1993 summarizes for example conditions in
decision making that will lead to a long term successful use of a commonly owned resource, some of
them are that the participants is a homogenous group when it comes to preferences, and that they
have the same values about what the preblems are and how to solve them. In decision theory a
decision can be seen as process including several events. To summaries a problem in relation to
goals and values has to be identified, alternative solutions have to be recognized and a choice based
on the facts about the different solutions should be made.

I have chosen two types of approaches a qualitative approach by interviews and open questions in a
questionnaire and a quantitative approach where I test hypothesis by a questions in questionnaire
sent to a sample of reindeer herders.

The preliminary results show that the reindeer herders have the same long term non economical
goals. They choose to be reindeer herders because they saw it as a natural step to continue there
parents way of life and because they saw reindeer herding as an interest. It is also important for most
reindeer herders that there children will continue there business. In the short run the economical
goals are more important for reindeer herders who work full time in reindeer herding and have more
reindeers than the average than it is for reindeerherders with a small number of reindeers. The
reindeer herders experience that the largest problems concerns forestry and predators.

I plan to have a report finished in the end of 2001.
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Haihtuvien rasvahappojen kuljetus solumembraanien 1dpi

Ninna Kohol, Veikko Maijalaz, Mauri Nieminen® & Reeta Poso!
' Peruseliinliiketieteen laitos, Helsingin yliopisto, 00014 Helsinki.
* Riista-ja kalatalouden tutkimuslaitos, Porotutkimus, 99910 Kaamanen.

Porolle ravinnon térkein energianlihde on hiilihydraatit. Ne hajotetaan pétsin mikrobien avulla
haihtuviksi rasvahapoiksi (VFA), joista poro saa 70-80% tarvitsemastaan energiasta. P6tsin lisdksi
pienid miérid haihtuvia rasvahappoja tuotetaan my0s paksunsuolen kiymisreaktioissa. Parillisen
hiililuvun omaavia haihtuvia rasvahappoja voidaan kiyttid suoraan tai hieman muokattuna
energiantuottoon perifeerikudoksissa (asetaatti, butyraatti, B-hydroksibutyraatti) kun taas 3-hiilisestd
propionaatista tuotetaan elimiston tarvitsemaa glukoosia glukoneogeneesilld maksassa.

Haihtuvat rasvahapot imeytyvit verenkiertoon pddosin potsistd sekd jonkin verran myos
ohutsuolesta. Happomuodossaan VFAt ldpdisevit epiteelin  diffuusion avulla, mutta
dissosioituneessa muodossa ne tarvitsevat kuljettajaproteiinin. Monokarboksylaattikuljettaja (MCT)
on useimmista kudoksista 16ytyvd solukalvoproteiini, joka siirtdd haihtuvia rasvahappoja,
ketoaineita ja maitohappoa solukalvojen ldpi. Monokarboksylaattikuljettajia tunnetaan useita
alatyyppejd, joista parhaiten karakterisoituja ovat MCT1, MCT2 ja MCT4. Tihin mennessi
ruoansulatuskanavasta on l6ydetty MCTI1-muotoa rotan ohutsuolesta sekd ihmisen ja sian
paksusuolesta. Marehtijéiden ruuansulatuselimistén monokarboksylaattikuljettajia ei ole aiemmin
tutkittu.

Tiassd tutkimuksessa kartoitettiin MCT1, MCT2 ja MCT4 kuljettajien esiintymistid tdysikasvuisen
poron ohutsuoli- ja pitsiepiteelissi sekd maksakudoksessa. Néytteet otettiin teurastuksen yhteydessa
yksiloistd, jotka olivat saaneet ympdrivuotisesti joko teollista rehua tai olleet kesin
luonnonlaitumella ja talven lisdruokinnalla joko tarhassa tai maastossa. Kumpaankin ryhméin
kuului 8 RKTL:n Kaamasen porotutkimusaseman vaadinta.

Monokarboksylaattikuljettajien esiintyminen mééritettiin kudoksista eristetyistd solumembraaneista
western blot-tekniikalla.

Tutkimuksessa todettiin potsin epiteeliltii 16ytyvin hyvin runsaasti MCT1 proteiinia seké jonkin
verran myds muotoa MCT4. MCT?2 punttui potsistd kokonaan. Ohutsuolesta 16ytyi kaikkia
kuljettajia, eniten muotoja MCT1 ja MCT4. Yksiloiden viliset erot olivat suuria erityisesti
ohutsuolen kohdalla. Maksassa esiintyi myds eniten MCT 1- muotoa, MCT2:n ja erityisesti MCT4:n
kuljetuksen tarpeen kanssa. Eri ruokintaryhmien vilille ei saatu tilastollista eroa. Tuloksista voidaan
paitelld monokarboksylaattikuljettajien osallistuvan haihtuvien rasvahappojen kuljetukseen poron
ruoansulatuselimistossa.

Tutkimus suoritettiin Suomen Maa- ja metsitalousministeriéon mydntémén apurahan turvin.
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Volatile fatty acid transport across cell membranes

Ninna Kohol, Veikko Maijala2 , Mauri Nieminen’ & Reeta Poso’
! Department of Basic Veterinary Sciences, University of Helsinki, 00014 Helsinki, Finland.
2 Game and Fisheries Research Institute, Reindeer Research, 99910 Kaamanen, Finland.

The main energy source for reindeer is carbohydrate that is digested by ruminal fermentation to
volatile fatty acids (VFA). It has been estimated that in reindeer 70-80% of the energy is derived
from VFA. Minor quantities volatile fatty acids are produced also in cecum and colon. VFAs with
even number of carbon atoms (mainly acetate and butyrate) are used for energy production in
peripheral tissues. Propionate is used mainly for glucose production in the liver.

VFA are absorbed into circulation mainly from rumen and partly also from small intestine. The acid
form of VFA may diffuse through cell membranes, but the dissociated form needs a transport
protein. Monocarboxylate transporter (MCT) is a transmembrane protein, which transports volatile
fatty acids, ketone bodies and lactate across the cell membranes. Several isoforms of mono-
carboxylate transporter have been found; the most extensively studied are isoforms MCT1, MCT2
and MCT4. In digestive tract MCT1 has been found in the human and pig colon and in the small
intestine of rat. In ruminants monocarboxylate transporters have not been studied previously.

In this experiment the expression of MCT1, MCT?2 and MCT4 in the epithelium of ramen and small
intestine as well as in liver tissue was studied. Samples were collected from slaughtered adult
reindeer in Reindeer Research Station at Kaamanen. Half of the reindeer (n=8) were fed a
commercial feed and another half (n=8) had been grazing in the summer and was given additional
feed in the winter (control group).

Monocarboxylate transporters were determined from separated cell membranes by western blotting.
The results show that the main monocarboxylate transporter in rumen was MCT1. MCT4 was also
present, but MCT?2 was not detected. In small intestine all the transporters were detected but MCT1
and MCT4 gave the strongest signal. Individual differences were very large in the small intestine.
MCT1 was the main transporter also in the liver and MCT4 and MCT2 were almost undetectable.
Statistical differences were not found between the reindeer groups. The higher amount of MCT1 in
the rumen than in the small intestine is in accordance with the absorption rate of VFA. These results
indicate that monocarboxylate transporters have a role in VFA transport in the digestive system of
reindeer.

This study was supported by a grant from the Ministry of Agriculture and Forestry in Finland.
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Luonnonlaitumet ja paimentolaistalous: esimerkkina tiibetin
ylanko
Timo Kumpula, Angela Manderscheid & Alfred Colpaert

Maantiteen laitos, Oulun yliopisto, P1 3000, 90014 Linnanmaa, Finland
(timo.kumpula@oulu.fi, angela.manderscheid @oulu.fi, alfred.colpaert@oulu.fi).

Laidunten médrdn ja tilan tuntemus helpottaa laidunten kestivin kidyton kehittdmisti.
Kaukokartoitus ja paikkatietomenetelmat (GIS) yhdistettyni perinteisiin
laiduninventointimenetelmiin mahdollistaa laajojen alueiden tutkimuksen. Suomen poronhoitoalue
on kartoitettu vuosina 1995-1998 Oulun yliopiston maantieteen ja Riista- ja kalatalouden
tutkimuslaitoksen porotutkimusyksikon yhteisty6nd.

Tutkimusprojekti toteutetaan yhteistyossd Kiina tiedeakatemian Chengdun biologisen instituutin
kanssa. Tutkimusalue Zoige sijaitsee Sichuanin provinssissa Tiibetin yldng6n itdlaidalla.
Ensimméinen maastoretki Zoigeen tehtiin kesdlld 2000, syyskuussa 2001 on tehdidin seuraava
maastoretki.

Zoigen alueen laitumia alettiin tutkia Suomessa kehitetyin menetelmin. Koska luonnonolot
poikkeavat alueella huomattavasti, menetelmdi kehitettiin alueelle sopivammaksi. Alueen laitumet
koostuvat erilaisista ruoho-, sara- ja suokasvillisuusniityisti sekd pensaikoista. Maastopisteet
kattavat alueen péikasvillisuustyypit. Maastopisteilti havainnoitiin kaikkien kasvilajien peittdvyys
sekd arvioitiin laidunnuksen voimakkuutta. Landsat TM 5 -satelliittikuva luokiteltiin
maastohavaintojen avulla. Tulokseksi saatiin laiduntyyppiluokitus ja eri laiduntyyppien pinta-alat.
Luonnonlaitumet ovat Tiibetin paimentolaisten karjatalouden perusta. Jakit, lampaat ja hevoset
muodostavat  paimentolaisten karjan. Paimentolaiset harjoittavat hyvinkin  perinteistid
omavaraistaloutta. Kiinassa tapahtuva talouden ja yhteiskunnan muutos vaikuttaa myds
paimentolaisten harjoittamaan karjatalouteen. Eldinmiiridn kasvu saattaa alheuttaa ekologisia
ongelmia kun laitumet kuluvat ja kasvisto kyhtyy. Projektissa pyritdédn selvittiméin eri strategioita,
miten paimentolaiskarjatalous selvidi muuttuvassa yhteiskunnassa.

Tutkimuksen tuomat tulokset saattavat mahdollistaa suositusten antamisen mihin suuntaa
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Natural pastures and mobile animal husbandry management:
a case study on the Tibetan plateau
Timo Kumpula, Angela Manderscheid & Alfred Colpaert

Department of Geography, University of Oulu, Pl 3000, FIN-90014 Linnanmaa, Finland
(timo.kumpula@oulu. fi).

Knowledge about quality and quantity of pastures and also of the amount of natural forage resources
promotes sustainable use of pastures. Remote Sensing and Geographical Information System (GIS)
methods combined with traditional pasture mapping creates opportunity to study large areas
resonably fast and accurate. In Northern Finland reindeer pastures have been mapped by the
Geography Department of Oulu University and the Finnish Game and Fisheries Research Institute
(FGFRI) during 1995-98.

A new research with a similar topic is carried out in co-operation with the Chinese Academy of
Science, Chengdu Institute of Biology. The research area, Dzoge (Zoige), is located in the north-
western Sichuan province on the eastern part of the Tibetan plateau. The research team visited
Dzoge in summer 2000, and another field-excursion takes place in summer 2001.

Based on the research methods used in Finland an investigation on the high-altitude pastures is
carried out. One objective is to adjust the research method to the environmental conditions of the
new research area. The pastures consist of step- and swamp meadows with an alpine vegetation. In
the research area test plots cover the main vegetation types. The coverage of plant species and the
rate of degradation is measured in each plot. Basing on the Landsat TM 5 image from the area and
according to field data, a classification of pasture types and degradation rate will be produced. As s
final result shows a map the distribution of each pasture type and a table indicates the total
coverage (in ha).

The natural pastures are used by Tibetan pastoralists as source of forage to carry out mobile animal
husbandry. The livestock consists of yak, sheep and horses of which the amount in the herd
composition varies regionally. The animal husbandry management is in most cases quite traditional
with an essentially subsistence-based economy. According to the changing socio-economical and
ecological context is the animal husbandry management subject to rapid transformations. This focus
of the research project intends to elucidate the strategies with which the pastoralists respond to the
changed contexts.

The findings of the research should enable us to make recommendations on the future direction of
mobile animal husbandry in the region in question.


http://oulu.fi
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Poron vasan (Rangifer tarandus tarandus L.) erottamisen
vaikutus imentdiin, maidontuottoon ja syddmen sykkeeseen
koeoloissa

Stéphanie C. Lefrere"” , Mauri Nieminen’, Torgny Mossing3 & Jacques Goldberg1

! René Descartes University, Animal & Human Biosociology Department (Paris V)- 12, rue de 1’école de
médecine — 75270 Paris Cedex 06, France (stephanie.lefrere @rktl fi).

% Finnish Game and Fisheries Research Institute, Reindeer Research Station, FIN-99910 Kaamanen, Finland.

3 Department of Ecological Zoology, University of Umea, Sweden.

Varhaisesta vasonnasta syyskuun alkukiimaan asti vuonna 2000 tutkittiin syddmen sykemittausta
apuna kéyttiden porokoeryhmii (4 vaadinta ja niiden urosvasat). Tarkoituksena oli tutkia eri pituisen
emain ja vasan erottamisen (4, 8, 12 t) vaikutuksia. Koska emi-vasa —suhteella on tirked merkitys,
voi hiirintitapauksissa esiintyd stereotyyppisid kiyttdytymisongelmia. Azntely (roukuminen)
rekisterditiin ja kiytettiin sitd ja syddmen sykettd stressin osoittajana. Vaatimia lypsettiin juuri ennen
yhdistdmistd vasoihin. Sitten kirjattiin imennit, hajuun perustuvat tunnistukset ja niiden kestot.
Lopuksi tutkittiin néiden tekijéiden vaikutusta vaadinten maidontuottoon.

Nayttad siltd, ettd pitenevin vasan erottamisen ja déntelyn ei todettu lisddvin vasan syddmen syketta.
enemmin ollessaan erilldén 8 kuin 12 tuntia, tAmé johtui tottumisesta erottamiseen. Vasat alkoivat
roukua, kun ne erotettiin emistdin, mutta jos emit olivat lidhelld niitd naapuriaitauksessa,
roukuminen viheni.

Onnistunut imenté voi tapahtua ilman hajutunnistusta osoittaen muuta tietoa, kuten niakStunnistusta,
koska vasa oli yksin aitauksessa. Edelleen imetyksen kesto nédytti kasvavan 8 tunnin erottamiseen
saakka, mutta tasaantui 12 tuntiin mennessid erottamisen jdlkeen osoittaen joko vasan tottumista
erottamiseen tai fysiologista rasituksen vihenemistd. Tavallisesti mitid tirkedmpi on imentid sitd
lyhyempi on sen keskimiérdinen kesto ja painvastoin. Néyttdd my0s siltd, ettd lyhyen imetyksen
keston ja maidon tuoton vililld on korrelaatio. Tietysti se voi vaihdella johtuen myds yksil6lisistd
eroista.

Imetyksen kesto vaihteli vasoilla 6-9 viikon idssd keskimidfirin 20-40 sekunnin vililla.
Imentékerrat/tunti vaihtelivat vililld 0,7-1,8 pois lukien yksi poikkeava vaadin.

Fysikaalisista tekijoistd limmin s&d ja myOs sédsket lisdsivit imentikertoja mutta vihensivit
imentdjen keskiméadriistd kestoa. Sateella oli pdinvastainen vaikutus. Se niytti hdiritsevin emé-vasa
—suhdetta. Lopuksi ndyttdd siltd, ettd ei ihmisen ldsndolo, porojen kisittely eikd ldheiset kontaktit
vaikuta imentéén, tdmé johtuu mahdollisesti timén lajin kesystd luonteesta.
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The effect of separation of reindeer calf (Rangifer tarandus
tarandus L.) on suckling events, milk yield and heart rate
under experimental conditions
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From the early calving season up to the pre-rut period in September 2000, an experimental group (4
females and their male calves) was equipped with heart rate monitors. The aim was to analyse the
effects of partial separation of mother and calf at different time periods (4, 8, 12 h). Indeed, the
female-calf bound plays a particularly important role, and in case of disruption, some troubles like
stereotypes might appear. Thus, vocalisations emitted (grunts) and heart rate were recorded and used
as alerting signals to show the stress impact. Females were milked artificially just before reunion.
Subsequently, suckling events were observed: olfactory recognition, mean lasting and their
occurrence. Finally, the impact of measured factors on average milk yield per female was studied.

It appears that, heart rates are not affected by grunts by the increase in hours of separation. Heart
rate tend to decrease with separation time while grunts increase. Calves grunt more if separated for 8
hours than for 12 hours, which expresses habituation to separation. Thus, calves start grunting when
separated from their mother, but curiously, if females were nearby them in the neighbouring fence, it
started to decrease.

Successful suckling can occur without olfactory recognition showing there’s another source of
information, which is visual, because the calf is alone in presence of his mother in corral.
Furthermore, concerning lasting of suckling events, they tend to increase for 8 hours of separation,
but reach a stable point after 12 honrs of separation for all cases, expressing either habituation to
separation or a physiological parameter such as reducing strength. Commonly, the more the
occurrence of suckling is important and the more the mean lasting is short and the contrary. It seems
also that there is a correlation between short lasting of suckling and a low milk yield. Of course, it
may vary according to individual differences.

The mean lasting suckling for calves between 6 and 9 weeks old varies from 20 to 40 sec. Suckling
frequency per hour varies between 0,7 and 1,8 by excluding one female.

According to physical parameters, it appears that under warm weather and high mosquito density,
we have a suckling frequency which inereases and a mean lasting reducing. During rain, we can
notice the reverse. It appears as a disruption in mother - calf contacts. Finally, it seems that neither
the presence of human, handling of reindeer nor the close contact while observing them affects the
suckling unfolding, probably due to the tame feature of this species.


mailto:lefrere@rktl.fi
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Slakteforskrifter for reinsdyr og oppdrettsvilt kontra viltkjgtt
forskrifter — fordypningsoppgave ved NVH

Eli Ristin Nergard
Norwegian School of Veterinary Science (NVH), Box 8146 Dep, N-0033 Oslo, Norway; Sykestugt 4, N-9730
Karasjok, Norge (cli.r.nergard @ veths.no).

Oppgaven vil omfatte sammenligning av krav til hygiene og kontroll ved behandling av vilt i
forhold til reinsdyr og oppdrettsvilt, herunder produksjon, lagring, transport, frambud og
dyrevernsmessige aspekter.

Forskjeller, likheter og konsekvenser av forskriftene skal videre vurderes i forhold til leverandgrer,
praktisk kjgttkontroll og det kommunale naringsmiddeltilsynet (KNT).

Paralleller og sammenligning med regelverk i vdre naboland (EU og Russland), s&rlig nar det
gjelder import/ eksport av kjstt og levende dyr.

The slaughterhouse law of reindeer and breeded game,
compared to the law of game meat — a degree project at NVH

A comparison study of the demands of the law, to foodhygiene and control with handeling of game
compared to reindeer and breeded game, which includes production, storing, transport, offering and
the perspectives of animal protection.

Differences, similarities and concequenses of the laws will be discussed in relationship to the
producers, practical meatinspection and the local foodhygiene departments.

The laws in our neighbour countries (EU and Russia) will be discussed and compared to the
Norwegian laws, and compared in relationship to import/ export of meatproducts and live animals.


mailto:eh.r.nergard@veths.no
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Effekt av foderstat pA vommikroorganismer i renar

Anna Nilsson', Michael Murphy2 & Birgitta Ahman'
'Inst. f. husdjursgenetik, Enheten for renskotsel, SLU, Box 7023, S-750 07 Uppsala, Sverige.
*Lantméinnen Foderutveckling AB, Box 30192, S-104 25 Stockholm, Sverige.

Anpassning av vommen till olika foderstater efter en period av begriinsat foderintag studerades hos
renar (Rangifer tarandus tarandus) under vintern. All vomdata baseras pa resultat fran slaktade djur.
Fyrtiofyra atta manader gamla honrenar utfodrades initialt med en simulerad vinterdiet (lavdiet).
Renar som kontinuerligt utfodrats med lavdieten ad lib. jimfordes med renar som hade fatt ett
reducerat foderintag (halva méngden jamfort med ad lib. under 8 dagar, f6ljt av total svilt under en
dag). De renar som haft ett reducerat foderintag hade mindre mingd vominnehall med hogre pH,
ldgre torrsubstanshalt, ldgre koncentration av flyktiga fettsyror och férre bakterier och protozoer.
Effekten var dock inte sa uttalad som vad som rapporterats for renar utsatta for total svilt. Under den
foljande femveckorsperioden utfodrades en grupp ater med lavdieten ad [ib. och djuren i denna
grupp visade inga tecken pa stord vomaktivitet, men uppvisade en svagt negativ viktutveckling. Tre
andra grupper utfodrades med pelleterat spannmaélsbaserat renfoder, antingen kombinerat med lav
eller gris-ensilage, eller utfodrades med ensilage med en gradvis 6kad inblandning av pellets. Initialt
forekom hilsoproblem med diarré och avmagring, vilket ledde till férluster av djur. De aterstdende
djuren verkade dock anpassa sig till den nya foderstaten och kroppsvikterna tkade négot.
Utfodringsstrategierna resulterade i ett minskat vominnehdll med hogre torrsubstanshalt och
koncentration av flyktiga fettsyror, samt en 6kning av antalet protozoer. Lav-utnyttjande bakterier
minskade drastiskt d4 lav inte ingick i foderstaten och dessa bakterier kunde dérfor klassificeras som
en substrat-specifik grupp. Da inga cellulolytiska bakterier kunde péavisas hos renarna forsvarades
sannolikt utnyttjandet av ensilage. Antalet protozoer minskade under utfodringstiden pa foderstater
utan lav och indikerade att protozoer kan reflektera en stérd vommiljo.

Renar verkar vara anpassade till kortare perioder med otillrickligt foderintag, dven om
vomaktiviteten paverkas negativt. Naturliga fodermedel som lav kan aterstilla vomekologin bittre
an spannmals- eller ensilage-baserade foderstater.
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Dietary effects on rumen microbes in reindeer
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Rumen adaptation to various diets after restricted feed intake and starvation was studied in reindeer
(Rangifer tarandus tarandus) during winter. All data was based on data from slaughtered animals.
Forty-four eight-month-old female reindeer were initially fed a simulated winter diet (lichen diet).
Animals continuously offered the lichen diet ad /ib. were compared with restrictively fed reindeer
(given half of the ad lib. ration for eight days followed by one day of starvation). The restrictively
fed animals had less rumen content, with higher pH, lower dry matter and volatile fatty acid
concentration and also lower counts of bacteria and protozoa, but the effect was less dramatic than
reported from totally starved reindeer. During a following five-week period, one group was re-fed
the lichen diet ad lib. and the animals in this group showed no sign of disturbed rumen activity, but
had a negative body weight trend. Three other groups were fed pelleted grain-based reindeer feed,
combined with either lichens or grass silage, or fed silage with a gradually increasing addition of
pellets. Initially, health problems occurred with diarrthoea and emaciation, leading to loss of animals.
However, the remaining reindeer seemed to adapt to the diet and the body weights slightly
increased. The feeding strategies resulted in less rumen content, with higher dry matter and volatile
fatty acid concentration and higher count of protozoa. Lichen utilizing bacteria, were drastically
reduced when lichens were lacking in the diet, and these bacteria could thus be classified as a
substrate specific group. No cellulolytic bacteria were found in the reindeer and problems utilising
the silage thus occurred. The number of protozoa decreased over time on the lichen diet and was low
in euthanised animals, indicating that protozoa may reflect unsuitable rumen conditions.

Reindeer appear to be adapted to shorter periods of inadequate feed intake, even though the rumen
activity seems to be negatively affected. Natural feed sources like lichens can restore the rumen
ecology better than grain- or silage based diets.
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Poron ravintokasvien, -sienien ja -jdkdlien maittavuus ja
ravintosisiltod

Harri Norberg, Veikko Maijala & Mauri Nieminen

Riista- ja kalatalouden tutkimuslaitos, Porotutkimusasema, FIN-99910 Kaamanen, Finland.

Vuodenaikojen vaihtuminen sditelee poron ravinnon saatavuutta ja laatua luonnonolosuhteissa.
Kasvukauden alussa alkukesélld poron kiyttimien ravintokasvien ravintoarvot ovat parhaimmillaan:
valkuaista on runsaasti, kuitua vihin. Kesidn kuluessa kasvien ravintoarvot yleisesti heikkeneviit,
mutta niiden alueellisessa sukkessiossa on vaihtelua siten, ettd esim. tuntureiden varjoisemmilla
rinteilld ja lumenviipymipaikoilla kasvien ravintoarvot sdilyvét pitempiin porolle suotuisina. MyGs
kasvien kasvumuotojen ja ravintoarvojen suhteen tapahtuu eri lajien vilistd ajallista vaihtelua. Poro
siirtyy vuodenaikojen vaihettumisen mukaan alueille, joilla kulloinkin on saatavilla paraslaatuisinta

kykenee kidyttimdin pohjoisen luonnon tarjoamia ravintoresursseja — kasveja, sienid ja jakidhid —
tehokkaasti hyvikseen.

Poron luonnossa kiiyttdmien ravintokasvien maittavuuseroista on tehty vain muutamia kokeellisia
tutkimuksia. Kisitykset poron kiyttimien ravintokohteiden suosituimmuudesta ovat pitkédédn
perustuneet kokemusperdiseen tietoon, johon nojaten onkin mielenkiintoista verrata kokeellisesti
saatuja tuloksia. Tutkimuksissamme, jotka olemme suorittaneet Paliskuntain yhdistyksen Kaamasen
porokoetarhalla, olemme tarjonneet poroille samanaikaisesti useita poron ravinnokseen kiyttimii
kasvi-, sieni- ja jikililajeja, ja seuraamalla porojen ravinnonvalintaa koeolosuhteissa luokitelleet
tarjotut ravintokohteet paremmuusjérjestykseen maittavuuden suhteen. Niissi ns. cafeteria-kokeissa
on ollut kokeesta riippuen 6-15 vaadinta kerrallaan, muutamissa yksittdisissd kokeissa myds vasat
ovat olleet emiensd mukana. Vertailtavat lajit on tarjoiltu samanlaisista muoviastioista useina (3-5)
toistoina samoille poroille ja astioiden jdrjestys on arvottu toistojen vililld. Yksittdisissi kokeissa on
vertailtu 4-8 eri lajia kerrallaan, mutta my06s parittaisia vertailuja on tehty. Kokeissa kiytettyjen
lajien ravintoainekoostumus on selvitetty joko aiemmista tutkimuksista tai puuttuvien tietojen osalta
teettdmalli ko. lajeille rehuanalyysi.

Kaamasessa kesdaikaan suoritetuissa maittavuuskokeissa suosittuja kasvilajeja ryhmissiddn olivat
mm. tunturi- ja vaivaiskoivu, mustikka, mesiangervo, hilla ja juolukka. My®s suolaheini,
nurmitatar, ronsyleinikki, maitohorsma, vdindnputki, kangasmaitikka ja metsékurjenpolvi maistuivat
hyvin koeporoille. Kurjenjalka, raate ja jirvikorte olivat maistuvimmat lajit omassa ryhméssién.
Syksylld sienistd maittoivat parhaiten tatit ja ylldttien punakirpéssieni saavutti toisen sijan
Useissa eri kokeissa ilmeni, ettdi poronjikilit olivat maittavampia kuin lupot, niin syksylld kuin
keviilldkin. Luppo oli kuitenkin suositumpaa kuin tatit. Eri puilla kasvavista lupoista testattiin
koivulla, minnylld ja kuusella kasvavien luppojen suosituimmuus. Koivun ja ménnyn lupot
maistuivat koeporoille hieman paremmin verrattuna kuusenluppoon. Keviittalven ravintona testattiin
maittavuuseroja myds sammalien vélilld. Muutama koeporo soi seindsammalta ja kynsisammalta
kun taas metsékerrossammal ja karhunsammal eivét kiinnostaneet ollenkaan. Yksi koeporo s6i jopa
koko tarjolla olleen seinisammalannoksen. Huomioitavaa kaikissa tuloksissa on, ettd koeporoja ei
pidetty ravinnotta ennen kokeita, vaan ne olivat normaalissa ravitsemustilassa. N&in haluttiin
sdilyttdd poron luonnollinen valikoivuus koeoloissa. Vasonta-aikana testattiin ko. aikana saatavilla
olevia ravintokohteita ja maittavuusjirjestykseksi saatiin metsilauha, variksenmarja, sara, puolukka,
mustikka, kynsisammal, seinisammal ja tupasvilla. Tupasvillan heikko maittavuus kahdessakin eri
kokeessa jdi mietityttdmiidn, joten jatkotutkimuksilla néyttdisi vield olevan sijansa poron
ravinnonvalinnan selvittdmisessa.
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Palatability and nutrient composition of plants, fungi and
lichens foraged by reindeer
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Reindeer is known to select always the best quality forage available. Since both quality and
availability of forage species change during the year, reindeer variably feeds on different plant,
mushroom and lichen species depending on season. During the early growing season the nutrient
values of forage species are at their best: high in protein, low in fibre. During summer the nutrient
values generally deteriorate. However, there are differences in spatial succession of forage species,
e.g. the quality of species as forage for reindeer retains longer on northern and shady fjell slopes.
Taking account temporal variation in growth forms of different species there is continuously high
quality food available. Reindeer follows these changes in the vegetation succession and seeks for
new grazing areas accordingly. In the grazer - concentrate selector continuum reindeer is classified
as an intermediate ruminant being both opportunistic and adaptable selector in its’ feeding strategy.
This strategy, indeed, is essential for utilizing the natural forage resources — plants, fungi and lichens
— with the highest possible efficiency taking account the physiological requirements for surviving in
the North.

There are only few empirical experiments made on the palatability differences of natural forage of
reindeer. The current understanding on the forage selection and preference ranking of forage species
has so far considerably relied on traditional knowledge, which however provides essential
background data for study design and enables comparisons to obtained new results. To examine the
preference, i.e. differences in palatability, of some species of plants, fungi and lichens commonly
found on natural pastures in Finland, we carried out a series of cafeteria-trials from 1994-97. A
group of hinds (n=6-15) acted as “cafeteria-jury”, which was served with different forage species (4-
8 at the time per trial) equally. Each individual hind was served for 5 minutes, and the choices were
observed in a qualitative basis. In some trials also calves accompanied their respective mothers. The
procedure was replicated 3-5 times and for each replication the order of-$pecies served was
randomized. The order of preference was arranged using the palatability index. The palatability
experiments were carried out at the Experimental Field Station of the Reindeer Herders’ Association
in Kaamanen, Northern Finland. To relate obtained preferences of given species to their nutritive
values we also analyzed the chemical composition of several species. For many species chemical
composition has been presented in earlier studies, and could be extracted from the litterature. The
aim of this study was to describe seasonal diet preferences of reindeer, and to discuss seasonality
and quality of forage.

During summer preferred forage species in their respective trials were mountain birch, dwarf birch,
blueberry, meadowsweet, cloudberry and northern bilberry. Also common sorrell, viviparous
knotweed, creeping buttercup, fireweed, garden angelica, common cow-wheat and crawflower were
palatable for reindeer. Marsh cinquefoil, bogbean and water horsetail were the most preferred
species in their respective group. Boleti were highly preferred among fungi in September, but
interestingly also fly agaric amanita was palatable. In October the most palatable lichen species were
reindeer lichens (Cladina sp.) while Stereocaulon was obviously very unpalatable. Reindeer lichens
were more palatable than arboreal horsetail lichens both in early winter and spring. While serving
some moss species in spring some reindeer ate small amounts of Red-stemmed feather moss and
Dicranum. During calving time reindeer selected hair grass, crowberry, sedges, lingonberry and
blueberry, but didn’t eat early stage buds of offered cotton grass (Eriophorum vaginatum), which
was presumed to be preferred spring forage for reindeer.
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Vasatuoton ja —kuolleisuuden arvioinnissa kéytetyt
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Vasatuotto on nykyéddn harjoitettavan poronhoidon kannattavuuden kannalta tirked tekijd. Silld
puolestaan on yksi tdrkeimmistid vasatuottoon vaikuttavista tekijoistd. Siihen, kuinka paljon vasoja
voidaan syystalvella teurastaa ja miké on vasojen keskipaino, vaikuttavat monet tekijét jo vasontaa
edeltdvistd kesdstd ldhtien. Jopa aiempien vuosien olosuhteilla voi olla vaikutuksia vasatuottoon.
Vaatimien kunnon ja painon on todettu vaikuttavan merkittdvisti vasojen syntymépainoihin ja siten
myds niiden selviytymiseen ja teuraspainoihin. Myd6s vaatimen ikd vaikuttaa vasojen selviytymiseen
siten, ettd nuorilla vaatimilla on suurempi riski menettdd vasansa kuin vanhemmilla ja
kokeneemmilla vaatimilla. Vaatimen ikd ja paino tosin Korreloivat, etenkin nuorimmissa
tkidluokissa. Yksittdiset muuttujat eivit yleensdkiddn pysty selittdmiin hyvin vasatuotossa ja —
kuolleisuudessa esiintyvdéd vaihtelua. Vaatimen ominaisuuksien liséksi vasojen selviytymiseen ja
painonkehitykseen vaikuttavat monet muutkin tekijét. Néitd vasatuottoon ja vasojen kuolleisuuteen
vaikuttavia tekijoitd voidaan tutkia joko suorilla tutkimusmenetelmilld tai tutkimalla esim.
paliskuntien luku- ja merkintidvelvollisuuteen perustuvia vuosittaisia tilastoja, ns. poroluetteloita.
Niinikdan voidaan hyodyntdd sditilastoja ja paikkatietojdrjestelmiin kerdttyd tietoa maankdytostd,
laitumista ja porojen liikehdinnistd. Laiduntilanteen, lisdruokinnan méérin ja laadun sekd
paikallisen poronhoitotavan tunteminen on vilttdméitontd tulosten ymmaértimisen kannalta. Myos
petoeldinten ekologia tutkimusalueilla tulisi tuntea mahdollisimman hyvin.

Tutkimukset porokannan tuottavuudesta ja siihen liittyviistd vasatuotosta ovat usein perustuneet
virallisiin porotilastoihin, joiden tietoja on suhteutettu sidfiolosuhteisiin tai maasto-tutkimuksin ja
kaukokartoituksella kerdttyyn laiduntietoon. Porojen yksilolliseen merkintdén perustuvia
tutkimuksia on Suomessa suoritettu Paliskuntain yhdistyksen Kaamasen porokoe-tarhalla ja
yksittdising tutkimuksina eri paliskunnissa. Vasojen selviytymisti on selvitetty merkitse-milld vasat
yksilollisesti tunnistettavilla korvapiltoilla tarhavasotuksen yhteydessd tai vasanmerkin-noissd.
Vasojen perustiedot kuten paino, sukupuoli ja viri ovat olleet perusmuuttujia niissé tutkimuksissa.
Paliskunnissa suoritetuissa tutkimuksissa on kuitenkin harvoin voitu yksil6llisesti merkitd
vasatuotannon perusyksikkod, vaadinta, ja yhdistdd merkityn vasan tiedot emin ominaisuuksiin.
Niinikdén pelkkd vasojen yksil6llinen merkintd ei ole riittidvisti kyennyt selvittdmédn mistd mm.
vasojen kesdaikainen kuolleisuus johtuu. Radiotelemetriatekniikan kéyttd tutkimuksissa on tuonut
huomattavasti uutta tietoa vasojen kuolinsyisti ja niiden selviytymiseen vaikuttavista tekijoistd. Ns.
kuolevuusradioldhettimet otettiin  Suomessa kiyttéon vuonna 1997, josta ldhtien Suomen
poronhoitoalueella on toistaiseksi kolmessa eri paliskunnassa merkitty yhteensd 1 325 vasaa.
Parhaillaan meneilldin olevassa tutkimuksessa on vuodesta 1999 alkaen merkitty kahdeksassa eri
paliskunnassa yksilollisesti yli 2 000 vaadinta, joiden ominaisuudet on selvitetty mittauksilla ja
punnituksilla. N#iden tutkimusvaadinten vasontamenestystdi ja vasojen selviytymistd
teurastuskauteen asti on seurattu. Vasakuolleisuuden suuruuden ja syiden selvittdmisen lisiksi
erityisti huomiota on kiinnitetty vasatuottoon vaikuttaviin poronhoito-tapoihin kuten lisiruokinnan
midrddn ja laatuun. My6s vaatimien laiduntenkéyttdd ja litkehdintdd on seurattu GPS-tekniikan
avulla hyodyntden paikkatietojérjestelmiin tallennettuja maastotietoja tutkimusaineistona. Jatkossa
olisi ekologisten vuorovaikutussuhteiden tarkemman tuntemuksen kannalta tirkedd myds
petoeldinten, niin suurpetojen kuin maakotkien, seuranta tutkimusalueilla. Tulevaisuuden haasteet
liittyvitkin eri tutkimusmenetelmien yhdistdmiseen ja siten vasatuottoon ja —kuolleisuuteen
liittyvien tekijdiden yksityiskohtaisempaan selvittimiseen.
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Methods in assessing reindeer calf production and mortality
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Calf production is a very important factor in current reindeer husbandry. In practice it expresses the
proportion of calves per 100 hinds counted in the slaughter seasons’ round-ups. Calf mortality, on
the other hand, is one of the most important factors affecting calf production. Many factors have
effect on calf production, i.e. how many calves there will be for slaughtering and what is the mean
slaughter weight of calves. Conditions already since previous summer prior to birth of calf, even
conditions during earlier years, may affect calf production. The body condition and weight of hinds
has been shown to affect the birth weight of calves and, thus, also the survival and slaughter weights
of calves. The age of hind is also an important factor those calves born for young hinds being more
vulnerable for mortality. However, age and weight correlate in the youngest year-classes of hinds,
which complicates the analysis. In general, any single factor can’t sufficiently explain the variation
observed in the calf production and mortality. In addition to the factors related to the characters of
hind there are several others affecting the survival of calves and their weight gain during summer.
These factors may be approached by using direct study methods on the field or by doing research on
the official statistics on reindeer numbers and productive measures. Also weather statistics and data
collected into Geographical Information System (GIS) may be utilized. Data on the pasture areas,
land management, habitat selection of reindeer and local ways of practicing reindeer husbandry,
including supplementary feeding, are essential information in studying and understanding calf
production. Also the ecology of predators in the study area should be known as well as possible.
Studies on the productivity of reindeer stock and related calf production have often been based on
the use of official statistics, which data has been related e.g. to the weather information or pasture
characteristics obtained through pasture inventories and satellite mapping. Studies based on marking
of individuals have been carried out at the Experimental Field Station of Reindeer Herders’
Association in Kaamanen, and also in reindeer herding co-operatives. Survival of calves has been
monitored by tagging them with individually numbered ear-tags in the calving corrals or in the
summer round-ups. Weight, sex and color of the calf are the most common factors recorded in
conjunction with tagging. However, in the studies carried out in the reindeetr herding co-operatives
the reproductive unit, the hind, has seldom been studied or marked for individual recognition
enabling later association of data on calf and hind. Individual collaring of hinds gives valuable
information on reproduction and combined with ear-tagging of their calves offers more factors for
studying survival. On the other hand, plain ear-tagging of calves cannot explain the causes of calf
mortality. Radiotelemetry as a study method has provided considerably amount of new information
on the causes of calf mortality and on the factors affecting survival of calves. Mortality transmitters
were taken in use in Finland during 1997. Since that altogether 1 325 calves have been marked with
radiocollars in three different locations. In the current research project starting in 1999 altogether 2
000 hinds have been individually collared in eight different reindeer herding co-operatives and the
reproductive performance and calf survival of these hinds has been observed. The hinds have been
studied by weighing and measuring. The survival of the calves with respect to calf characteristics
has been observed as well. Also GPS and GIS techniques have been used to monitor pasture use of
hinds. Supplementary feeding and local ways of reindeer herding have been paid special attention.
To better understand the complex ecological interactions also studies on predators, both terrestrial
and avian, on the same study sites would be essential. The challenge for the future will be
combining all different study methods for obtaining detailed data on the interactions affecting calf
production and calf mortality.
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Ti grupper oksekalv av rein (Rangifer tarandus tarandus) (3 dyr i hver gruppe) ble gitt for med
varierende kvalitet i 4-5 uker. Det ble deretter tatt blodprgver som ble analysert for enzymer,
metabolitter, mineraler og elektrolytter. Dette ble gjort for 4 undersgke hvorvidt slike blodparametre
kan brukes for & vurdere ern@ringsstatusen til dyr i en praktisk foéringssituasjon. Syv ulike kvaliteter
surfér av gress (enten Phleum pratensis hgstet pa ulike vekststadier, Poa pratensis eller Festuca
pratensis), hgy av P. pratensis, lav (Cladonia stellaris) og pelletert reinfor (RF-80) ble brukt. Det
ble ogsa inkludert blodprgver fra tre dyr som ble hentet direkte fra et naturlig vinterbeite. Glukose
nivaet i blod varierte mellom 1.5 and 8.0 mmol/l (n=33), og var positivt korrelert med daglig inntak
av raprotein (n=29, R’=0.26, p<0.05) og levervekt (n=33, R’=0.28, p<0.05), og negativt korrelert
med den samlede stgrrelse av nettmage og vom (n=33, R*=0.32, p<0.05). Serum natrium korrelerte
ogsé positivt med parametre pa kroppssammensetning (slaktevekt og levervekt) som ofte brukes til &
bestemme ernzringstilstanden til dyret, mens serum enzymet aspartataminotransferase korrelerte
negativt med slaktevekten til dyrene (n=33, R*=0.36, p<0.05). Serum totalprotein (R*=0.37, p<0.05),
albumin (R’=0.42, p<0.05), kalsium (R°=0.44, p<0.05) og magnesium (R*=0.30, p<0.05) korrelerte
alle positivt med daglig inntak av nitrogen hos férede dyr (n=29). Totalprotein i serum var negativt
korrelert med stgrrelsen pa nettmage-vom (n=33, R>=0.32, p<0.05), albumin korrelerte positivt med
lever stgrrelse (n=33, R’=0.27, p<0.05) og triglyserider positivt med slaktevekt (n=33, R=0.25,
p<0.05). Vi konkluderer derfor med at analyser av disse blodparametrene egner seg til & bestemme
ernzringstilstanden til rein i en féringssituasjon der en bruker ulike typer for.

Nutritional effects of artificial feeding on serum biochemistry in reindeer

Ten groups of male reindeer (Rangifer tarandus tarandus) calves (n=3 in each group) were fed diets
of different qualities for 4-5 weeks. Blood samples were collected and analysed for enzymes,
metabolites, minerals and electrolytes at the termination of the feeding trial. This was done to
evaluate if serum biochemistry could be used to assess the nutritional status of the animals. Seven
different qualities of grass silage (either Phleum pratensis, Poa pratensis or Festuca pratensis), hay
of P. pratensis, lichen (Cladonia stellaris) and pelleted commercial feed were used. Blood samples
from three animals taken directly from natural winter pasture were also included for comparison.
Blood glucose ranged between 1.5 and 8.0 mmol/l1 (n=33), and was positively correlated with daily
intake of crude protein (n=29, R’=0.26, p<0.05) and liver size (n=33, R’=0.28, p<0.05), and
negatively correlated with the size of the reticulo-rumen (n=33, R?=0.32, p<0.05). Serum sodium
correlated positively with body composition parameters (carcass weight and liver size) often used to
determine the nutritional status of the animal, while the serum enzyme asparate aminotransferase
correlated negatively with the carcass weight of the animals (n=33, R’=0.36, p<0.05). Serum total
protein (R*=0.37, p<0.05), albumin (R*=0.42, p<0.05), calcium (R’=0.44, p<0.05) and magnesium
(R’=0.30, p<0.05) were all positively correlated with daily intake of protein in the fed animals
(n=29). Serum total protein was negatively correlated with the size of the reticulorumen (n=33,
R’=0.32, p<0.05), albumin correlated positively with liver size (n=33, R’=0.27, p<0.05) and
triglycerides correlated positively with carcass weight (n=33, R’=0.25, p<0.05). Consequently, the
above serum parameters are suitable to determine the nutritional status of artificially fed reindeer.
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Arlig variasjon i levende vekter hos rein er korrelert med klimafaktorer som temperatur om
sommeren. Likeledes er veksten til planter i nordlige omrader ogsd pévirket av klima. Vi har
undersgkt hvilken effekt kunstig oppvarming av omgivelsestemperaturen har pa veksten av
beiteplanter for rein i lgpet av en sommer i Nord-Norge. Dette ble gjort for & teste hypotesen at i
kjolige omgivelser som dette vil en beskjeden gkning i temperaturen gke netto overjordisk primar
produksjon (NPP). Fjellvegetasjon ( 500 m.o.h.) ble varmet opp fra juli til september 2000 med
hjelp av apne oppvarmingskammer (open topped chamber/OTC) som hver dekket et areal pa ca. 1.3
m’. Syv OTC og syv ikke oppvarmede kontrollfelt ble plassert parvis i et tilfeldig blokk design inni
et gjerde som malte 30 x 30 meter. OTCene ble satt opp omtrent en uke etter sngsmelting og stod pa
samme plass gjennom hele vekstesongen. Temperatur ble malt og registrert en gang i timen gjennom
hele sommeren 5 cm over bakkeniva i tre OTC og i tre kontrollfelt. Karplanter ble hgstet fra en nytt
kvadrat (25 x 25 cm) i hver OTC og i hvert kontrollfelt fire ganger i lgpet av sommeren. Plantene
ble sortert artsvis og delt inn i drets og tidligere ars vekst. Alt materiale ble tgrket ved 55 °C i 24 t og
veid til nermeste 0.001 g. Gjennomsnitts temperaturen for sommeren var hgyere i de oppvarmede
feltene (12.4 °C) sammenlignet med kontrollfeltene (10.9 °C; P<0.01). Differansen mellom
temperaturer i OTCene og i kontrollfeltene varierte fra + 3.9 °C til + 0.3 °C. NPP av karplanter (alle
arter samlet), beregnet fra den siste hgstingen som ble gjennomfgrt i september, var 31.4% hgyere i
OTCene en i kontrollfeltene (P<0.1). Spesifikk NPP av Vaccinium myrtillus var 24.9% hgyere i
OTCene enn i kontrollfeltene (P<0.01). Det skal gjgres videre analyser for & undersgke om den
registrerte gkningen i biomassen av Vaccinium myrtillus i OTCene representerer en gkning i stiende
biomasse av viktige n®ringsemner tilgjengelig for reinen eller kun en gkning i biomassen av de
strukturelle delene i planter.
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Between year variation in the live body mass of reindeer is strongly correlated with climate
variables such as temperature in summer. Likewise, the growth of plants in northern habitats is
modulated, at least in part, by the climate. We investigated the effect of an artificial increase in
ambient temperature on the growth of reindeer forage plants throughout one summer in northern
Norway to test the hypothesis that in a cold environment like this a small increase in temperature
would increase net above ground primary production (NPP). Temperature was manipulated over
tundra plots (500 m.a.s.l) from July to September 2000 using open topped chambers (OTC) which
each covered an area of approximately 1.3 m’. Seven OTCs and seven unwarmed plots were
assigned in a pairwise randomised block design within a 30 x 30 m exclosure. The OTCs were
established approximately one week after snowmelt and were left in place for the whole growing
season. Temperature was measured and recorded at hourly intervals throughout the summer at 5 cm
above ground in three OTCs and in three control plots. Vascular plants were harvested from one
new quadrat (25 x 25 cm) in each OTC and each control plot four times during the summer. The
plants were sorted by species and divided into current and previous years’ growth. All material was
dried at 55 °C for 24 h and weighed to 0.001g. The mean temperature over the summer was higher
in the warmed plots (12.4° C) compared to the control plots (10.9° C; P<0.01). Differences between
mean temperatures in the OTCs and the control plots varied from +3.9° C to +0.3° C. The NPP of
vascular plants (all species combined) measured at the final harvest in September was 31.4% higher
in the OTCs compared to the control plots (P<0.1). The specific NPP of Vaccinium myrtillus was
24.9% higher in warmed plots compared to control plots (P<0.01). Analysis is under way to
determine whether the increase in biomass of Vaccinium myrtillus in the OTCs represented an
increase in the standing crop of important nutrients available for reindeer or merely an increase in
the biomass of structural elements in the plants.
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Vapaasti laiduntavien porojen valkuaisaineaineenvaihduntaa rajoittaa talvella jékélan, porojen
tirkeimin energialihteen, matala typpipitoisuus. Poron aineenvaihdunta on erittdin hyvin sopeutunut
vuodenaikaisvaihteluun, mikéd typpiaineenvaihdunnan osalta nikyy alentuneena urean eritykseni
virtsaan ja toisaalta tchostuneena urean kierrdtyksenid uudelleenkiytettiviksi potsiin.
Valkuaisaineiden muodostusta elimistOssi s#ddtelee niiden synteesi- ja hajoamisnopeudet, joissa
tapahtuvista vuodenaikaismuutoksista tiedetédén erittdin vihin. Tamin tutkimuksen tarkoituksena oli
vertailla lihaskudoksen valkuaisaineaineenvaihduntaa poronvasoissa, joita ruokittin joko
kaupallisella rehulla tai jikildlld.  Valkuaisaineaineenvaihduntaa seurattiin  mittaamalla
lautaslihaksen (M. gluteus medius) lihassolujen poikkileikkauspinta-alat sekd katepsiini B
aktiivisuus, jota kéytettiin kuvaamaan proteiinien hajoamisnopeudessa tapahtuvia muutoksia.

Koe tehtiin Paliskuntain yhdistyksen koetarhalla Kaamasessa ja kummassakin ryhmissd oli 8
urosvasaa. Rehuryhmin vasat saivat koko kokeen ajan vapaasti kaupallista rehua. Jikalaryhmén
vasat saivat tammikuun lopusta 5 viikon ajan vapaasti jakildi, jonka kulotas mitattiin. Tadmén
jilkeen jakdldmid vihennettiin asteittain niin, ettd kahden viikon kuluttua vasoille annetun jakilin
maidrd oli 60% niiden vapaasti syomin, kokeen alussa médritetyn, jikédlin miaridstda. Kaupallisen
rehun energiamidird oli 19.8 MJ/kg kuivapainoa ja jékidldn vastaava arvo on 10.2 Ml/kg.

2.5%. Biopsianiytteet otettiin marraskuussa, tammikuussa ja kokeen lopussa huhtikuussa.

Katepsiini B aktiivisuus aleni kaikissa vasoissa marraskuusta tammikuuhun ja pysyi sitten tilld
matalalla tasolla huhtikuun loppuun saakka. Ruokintaryhmien vililld ei ollut tialstollisesti
merkittdvid eroja. Tdmi tulos osoittaa, ettd valkuaisaineiden hajoamisnopeus hidastui vasojen
lihaksissa ruokimtan laadusta tai méiristd riippumatta. Lihasten solukoostumuksessa ei tapahtunut
poikkileikkauspimta-alvissa ei tapahtunut muutoksia marraskuusta huhtikanhun, kun taas
rehuryhméssd samalla ajanjaksolla lihassolujen, ennenkaikkea tyyppien 1 ja 1IA,
poikkileikkauspinta-alat suurenivat. Koska lihassyiden peikkileikkauspinta-alan pienenemisen on
aikaisemmassa tutkimuksessa arveltu osoittavan lihasvalkuaisen lisddntynyttd kulutusta, voidaan
tdimén tutkimusten tulosten perusteella paitelld, ettd jakdlaryhmissd valkuaisaineiden synteesi- ja
hajoamisnopeudet olivat yhtdsuuria ja rehuryhméssd valkuaisaineiden synteesi talvella oli
suurempaa kuin niiden hajoaminen.

Kaikenkaikkiaan tuloksen osoittavat ettei poronvasojen kohtuullinen aliravitsemus talvella aiheuta
lihasvalkuaisen kiytt6d energiantuottoon ja vihentynyttd typen saatavuutta kompensoi hidastunut
valkuaisaineiden hajoamien. Tulos tukee aikaisempia havaintoja poron hyvisti sopeutumisesta
matalatyppiseen talviravintoon.

Tutkimus on rahoitettu Maa- ja metsétalousministetrion myontimilld (MAKERA) apurahalla.
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Muscle protein metabolism in fed and undernourished
reindeer calves during winter

A. Reeta Poso', Ulla Heiskari?, Miia Lindstrom', Mauri Nieminen* & Timo Soveri'
1Deparcment of Basic Veterinary Sciences, University of Helsinki, FIN-00014 Helsinki, Finland.
’Finnish Game and Fisheries Research Institute, Reindeer Research, FIN-99910 Kaamanen, Finland.

In freely grazing reindeer, protein metabolism during winter is limited by the low nitrogen content
of lichens that is their main source of energy. The known adaptive changes that help to conserve
nitrogen include the reduced excretion of urea in urine and the more efficient recycling of urea into
the rumen, but practically nothing is known of the seasonal changes in the rates of protein synthesis
and degradation which are the major determinants of protein mass. To compare effects of feeding
and moderate under-nutrition on muscle protein metabolism, we measured muscle fibre area and the
activity of cathepsin B, one of the key enzymes in protein degradation in reindeer calves fed either
pelleted reindeer feed ad libitum (n=8) or restricted amounts of lichens (n=8). The calves were from
the experimental herd of the Reindeer Herders Association at Kaamanen. The metabolisable energy
in the lichen was 10.2 MJ/kg dry matter and that in the commercial feed 10.8 MJ/kg. Crude protein
and crude fat contents on a dry-matter basis were 2.6 and 2.5%, and 10.2 and 3.9% in lichens and
commercial feed, respectively. For 5 weeks starting from the end of January lichens were offered ad
libitum and the amount of lichens consumed was recorded. During the following 2 weeks the
amount of lichens was reduced to 60% of the ad libitum amount, and this restricted feeding was
continued for an additional 6 weeks. Biopsy samples from the middle giuteal muscle were taken in
November, January and at the end of the experiment in April.

The activity of cathepsin B decreased in all calves from November to January and remained at that
low level for the rest of the study period. There were no differences between the two groups of
calves. This result indicates that the rate of protein degradation is attenuated during winter
irrespective of the type of feed or the amount fed. In all calves the muscle fibre composition
remained unchanged during the winter. In the lichen group, the fibre size also remained unchanged,
whereas in the calves fed pelleted feed the cross sectional area of type I and type IIA muscle fibres
increased significantly from November to April. In an earlier study it has been suggested that the
decrease in the cross-sectional area of muscle fibres indicates increased utilisation of muscle protein,
and thus the present results can be taken as an indication that in the lichen group the rates of protein
synthesis and protein degradation were in balance during the winter, but in the pellet-fed group the
rate of protein synthesis was greater than that of protein degradation and the muscle fibres continued
to grow also during the winter. In summary these results show that moderate under-nutrition causes
no muscle wasting in reindeer calves, and the decreased availability of nitrogen is partially
compensated for by adaptive decrease in protein degradation.

This study was supported by a grant from the Ministry of Agriculture and Forestry in Finland.
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Norwegian Reindeer Husbandry: administration and
management

Norwegian Reindeer Husbandry Administration
Marlveien 14, N-9510 Alta, Norway (alta@reindrift.no; www.reindrift.no).

The Norwegian Reindeer Husbandry Administration (NRHA) is the governmental institution
responsible for the implementation of the Reindeer Husbandry Agreement and for the management
of the natural resource upon which reindeer husbandry depends. The NRHA also serves as the
secretariat for a variety of boards, councils and funds related to reindeer husbandry.

Reindeer are herded over an area of approximately 140.000 km® equivalent to about 40% of the
mainland area of Norway. Northern and central Norway is divided into reindeer pasture areas which,
in turn, are divided into 90 reindeer pasture districts. These areas account for >95% of all reindeer
husbandry in Norway. Only Saami people may herd reindeer here. Reindeer herding is also carried
out by both Saami and Norwegians in southern Norway in special ‘Concession Areas’ outside the
main Reindeer Pasture Areas.

Reindeer pasture districts are divided into herding units consisting of one or more reindeer owners.
Today there are 562 herding units that fully or in part employs about 2800 people.

There are today approximately 170.000 semi-domesticated reindeer in Norway, most of these (c.
120.000 animals) in the north of the country. The number of animals in the north has decreased by
approximately 40% during the last 10 years. Elsewhere the number of animals has remained roughly
constant.

Approximately 1500 ton of reindeer meat were produced in 1999/00 at a value of USD 7.3 mill.
The rate of production varies considerable between different areas, from 2.1 to 16.8 kg / animal in
the herd, reflecting different herding patterns, different rates of loss, variation in stocking density
and other natural and anthropogenic canstraints.

Loss of animals has a major influence on the rate of production and on herders’ incomes. Animals
are lost to predators, starvation and through accidents. Depredation accounts for 67% of the total
annual loss of calves.

NRHA routinely collects a large amount of information on live body mass, catcass mass, birth rates,
loss and pasture conditions. The total area of mountain, tundra and island pasture available for
reindeer in Norway has decreased considerably during the last 100 years.

Issues of high importance are (i) the protection of pasture areas from development and other forms
of human activity and (ii) the maimenance of a predictable and sustainable reindeer herding through
the minimisation of losses and the maximisation of income.


mailto:alta@reindrift.no
http://www.reindrift.no
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Tidmissiga trender for °’Cs halter i skogssvampar - inverkan
pa renar efter en kdarnkraftverksolycka

Kristina Rissanen', Jarkko Ylipieti' & Yrj6 Norokorpi2

!STUK - Radiation and Nuclear Safety Authority, Regional Laboratory in Northern Finland, FIN-96500
Rovaniemi, Finland.

’The Finnish Forest Research Institute (Metla), Rovaniemi Research Station, FIN-96300 Rovaniemi, Finland.

Trots att *'Cs nedfallet frin Tjernobyl 1986 var lagt, bara 1000 Bg/m” i finska Lappland, finns dnnu
métbara halter i naturen och radiocesiummarkningen orsakad av olyckan har gjort det mojligt att
studera transporten av cesium i niringskedjor och bestdmma biologiska halveringstider. Rapporten
presenterar resultaten av en undersbkning om “’Cs-konsentrationer i  mykorrhiza svampar
insamlade 1989 - 2000 fran fyra olika skogsbestandstyper i Kivalo forskningsomrade nira
Rovaniemi. Markvegetation- och ytjordprov insamlades 1993 och 1999. Cesiumbhalterna forblir hoga
en lang tid i svampar och jord. Omkring 71-76 % av den totala "*’Cs koncentrationen i svampprov
frén 1989, liksom 40-50 % i markvegetationen och 50-60 % i de organiska ytjordskikten fran 1993
hérstammade #nnu frin den globala nedfall perioden. Berdkningarna ir baserade pad "*’Cs/'**Cs
" isotopforhallanden 2:1 eller 1,6:1 i Tjernobylnedfallet. Den hoga andelen av det globala
nedfallscesiumet i svamparna var ocksa uppenbar nir halterna i prov som insamlats 1989 jaimfordes
med svampprov fran samma skogsbestind 1983. Halterna lag nistan pa samma niva for all
svamparter. Under den 12 &r linga uppfcljningsperioden har '’Cs koncentrationerna i riskor
(Lactarius), kremlor (Russula), soppar (Suillus, Leccinum) och rynkad tofsskivling (Rozites
caperata) minskat langsamt med en biologisk halveringstid av 7-10 eller 18 ar. For rodbandad
spindelskivling (Cortinarius armillatus) var den biologiska halveringstiden lika lang som ’Cs
isotopens fysikaliska halveringstid, 30 &r. Eftersom radioaktivt cesium ackumuleras effektivt i
svampar och nedsondringstiden 4r lang, har svamparna en stor och langvarig betydelse for renens
7Cs intag efter en kirnkraftsolycka. Svamparnas inverkan har varit synlig i renar och i andra djur
med stor intag av svamp efter goda svamphostar i de omraden i Norge och Sverige dir Tjernobyl
nedfallet var rikligt.
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Time trends of Cs-137 in wild mushrooms - influence on
reindeer after a nuclear accident

Kristina Rissanen', Jarkko Ylipieti' & Yrjo Norokorpi’

'STUK - Radiation and Nuclear Safety Authority, Regional Laboratory in Northern Finland, FIN-96500
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The Finnish Forest Research Institute (Metla), Rovaniemi Research Station, FIN-96300 Rovaniemi, Finland.

Although the Chernobyl “’Cs fallout in 1986 was low in Finnish Lapland, averaging only 1000
Bg/m’, measurable concentrations are still found in nature. The sharp, additional radiocaesium
labelling due to the accident has made it possible to follow the transport of caesium in foodchains,
and to determine biological half-lives. This paper presents the results of a study on “Cs
concentrations in the fruiting bodies of mycorrhizal mushrooms collected during 1989 - 2000 in four
forest stands of different site types at the Kivalo research area near Rovaniemi. Surface vegetation
and soil samples were also taken in 1993 and 1999. Radiocaesium was found to have a long
retention time in the mushrooms and in the soil. In 1989, about 71-76 % of the total '’Cs in the
mushrooms originated from the global fallout period. In 1993, 40-50 % of the total caesium in
surface vegetation, and 50 - 60 % in the organic soil layer, was derived from global fallout. The
calculations are based on Chernobyl fallout *’Cs/"**Cs isotope ratios of 2:1 or 1.6:1, respectively.
The high proportion of global fallout caesium in the mushrooms was also evident when the
mushroom concentrations in 1989 were compared to the reference samples from the same stands in
1983. The levels were almost the same in most of the species. During the 12-year follow-up period
the *'Cs concentrations of Lactarius, Russula, Suillus, Leccinum and Rozites species decreased
slowly, with a 7 to 10 or 18-year-long biological half-life. For Cortinarius armillatus, the biological
half-life appears to be of the order of the physical half-life of *’Cs, 30 y. Because radiocaesium
accumulates in mushrooms, and the rate of decrease is low, mushrooms will significantly contribute,
for a long period of time, to the *’Cs intake of reindeer following a severe nuclear accident. This
phenomenon has clearly been visible, after good mushroom seasons, in reindeer and other animals
that consume large amounts of mushrooms in those parts of Norway and Sweden most affected by
the Chernobyl emissions.
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Reproduksjonssuksess hos rein relatert til variasjon 1
klimafaktorer

E. Ropstad’, S. D. Albon?, O. Johansen®, R. Pedersen®, E. Dahl' & N. J. C. Tyler*
'Norwegian School of Veterinary Science, Department of Reproduction and Forensic Medicine, Norway.
*Centre for Ecology & Hydrology, Hill of Brathens, Banchory, Aberdeenshire, AB31 4BW, UK.

*The Directorate of Reindeer Husbandry, 9500 Alta, Norway.

4Department of Biology, University of Tromsg, N-9037 Tromsg, Norway.

Betydningen av fenotypiske egenskaper og miljgfaktorer for reproduksjonssuksess hos
tamreinsimler ble undersgkt i en flokk i Finnmark. Flokken besto av omkring 1500 dyr, hvor
utvalgte simler undergikk nzrmere undersgkelse. Flokken hadde sommerbeite pa Magergy og
vinterbeite pd Finnmarksvidda. Tilskuddsfoér ble brukt bare i tilfeller hvor dyras kondisjon var meget
darlig om véren.

I arene mellom 1992 og 1998 varierte drektighetsprosenten om vinteren fra 62,6 til 82,8%
(gjennomsnitt: 76%) og andel simler med kalv ved foten om hgsten varierte fra 61.5 til 80%
(gjennomsnitt: 67.0%). Bade drektighetsprosent og andel simler med kalv om hgsten var signifikant
relatert til alder i et kurvelinezrt mgnster. Sannsynlighetene for drektighet og kalv om hgsten var
lave hos unge og eldre dyr og hgye hos dyr i aldersgruppen 3-10 &r. Drektighet ett ar forte til
redusert sannsynlighet for drektighet det pafglgende ar dersom man i beregningene korrigerte for
effekten av alder og ar. For gvrig var pause i reproduksjonen mer vanlig hos unge enn hos eldre dyr.
Hgstvekten hos simlene var positivt relatert til sannsynligheten for drektighet. Selv om hgstvekta
varierte mellom ar forklarte, den ikke all variasjonen i reproduksjonsuksess mellom ar. Tapet av
kalver fgr avvenning gkte med synkende temperaturer i kalvingsomradet om varen og med gkende
sngdybde pa senvinteren. Fgdselsaret for simler (cohort) hadde signifikant betydning for
sannsynligheten for drektighet, men ikke for kalvenes overlevelse den fgrste sommeren.
Drektighetsprosenten for cohortene var signifikant korrelert med sngdybden pa senvinteren det aret
disse simlene var fostre.

Reproductive success of reindeer associated with climate
variability

The relative importance of individual characteristics (phenotype) and extrinsic factors on annual
and cohort variation in reproductive success was investigated in semi-domestic female reindeer
(Rangifer tarandus tarandus) in Finnmark county, north Norway. The herd consisted of
approximately 1500 free-living animals migrated between summer pasture on the island of
Magergy, and the winter pasture on the upland plateau of Finnmarksvidda. No supplementary
feeding was used, except when the animals were in poor condition at the end of winter.

Between 1992 and 1998 the herd winter pregnancy rate ranged between 62.6% and 82.8%
(mean=76.0) and the percentage of females with a calf at foot in the autumn ranged between 61.5
and 80 (mean = 67.0%). Both pregnancy and autumn calf at foot were significantly related to age
in a curvilinear relationship, increasing from yearlings to prime-aged animals (3-10 years) and
then declining again in old age. After controlling for age and annual effects, pregnancy in the
previous year significantly reduced the probability of being pregnant again. Reproductive pauses
were more common in young than in older females. Autumn body weight significantly influenced
the probability of pregnancy but although body weight varied between years it did not account for
all the annual variation in the probability of pregnancy and having a calf at foot. Calf losses
before weaning increased with low spring temperatures at the coast and tended to increase with
late winter snow depth. The year a female was bom (cohort) significantly influenced the
probability of pregnancy but not the probability of calf surviving until the autumn. Cohort
pregnancy rates were correlated negatively with late winter snow depth when the female was in
utero.
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Tap og dgdelighet hos rein 1 Finnmark - et forprosjekt

Kathrine A. Ryeng,1 Terje D. Josefsen,2 Karen K. S;z)rensen,2 Torill M;M‘k,2 Morten
Tryland," Ansgar Aschfalk,! Svein D. Mathiesen,' Ivar Schjelderup,3 Herdis Gaup

Amot* & Rolf G. Sarre ®

1Norges veterinerhggskole (NVH), Institutt for arktisk veterineermedisin (IAV), N-9292 Tromsg, Norge.
*Veterinerinstituttet Tromsg, N-9292 Tromsg.

3Planteforsk Holt, N-9292 Tromsg.

“Statens dyrehelsetilsyn, distriktsveterinzrene, N-9520 Kautokeino og *N-9730 Karasjok.

NVH/IAV sgkte sammen med Veterin@rinstituttet, Planteforsk Holt og Samisk hggskole Norges
forskningsrad i 2000 om et 5-arig strategisk forskningsprogram (SUP); "Tap, dgdelighet og
flokkhelse hos rein in Finnmark." SUP skulle omfatte undersgkelser rundt arsaker til tap, inkludert
rovdyrskader, men ogsa andre veterinermedisinske og tverrfaglige aspekter av betydning for helse
og produksjon i reindriften. Forprosjektet som beskrives her, skulle gi tendenser og vare
hypoteseregulerende for SUP, samt teste realismen i opplegg for innsamling av dyremateriale.
Innsamling og journalfgring av materiale ble gjennomfgrt av reineierne i samarbeid med
distriktsveterinerene, Statskog fjelltjeneste og reindriftsforvaltningen. Man skulle bestemme
dgdsarsaker pa kadavre funnet pa vinterbeite og i kalvingsomrddene 2000 for to flokker i Karasjok
og to i Kautokeino, og antyde betydningen av rovdyrangrep, emeringstilstand, E-vitamin og
selenstatus, parasittbelastning, virus - og bakteriesmitte og beitetilgjengelighet. Innsamling av
materiale fungerte godt. Dyrematerialets representativitet var bergrenset, spesielt var rovdyrdrepte
dyr sterkt underrepresentert. Fra vinterbeitene mottok prosjektet 32 kadavre, hvorav 28 hadde
underernzring som dgdsarsak. Det var likevel stor variasjon mellom flokkene. Mens én flokk hadde
store tap, der 17 av 18 innsendte dyr var dgd av avmagring, hadde en annen flokk ikke tap pga
sult/avmagring. De fleste avmagrede dyr var omkommet seint i beitesesongen. Mange var foret med
silo. Analyser av vominnhold tydet pa at silofbrets kvalitet ikke var velegnet til rein. Sterke
parasittinfeksjoner (hudbrems, svelgbrems og lungeorm) kunne hos enkelte dyr vzre en betydelig
medvirkende arsak til avmagring og dgd. Prosjektet mottok 15 dgde spekalver, hvorav tre var drept
av rovdyr. De andre var sma og svakfgdte, og trolig omkommet av kulde, manglende kroppsreserver
og/eller lite melk. Selen- eller E-vitaminmangel tyder ikke pa a vare arsak til tap. Dokumentasjon
av vinterbeitets tilgjengelighet krever optimalisering av metodene. Herpesvirus, bovint virusdiare-
virus og parapoxvirus (munnskurv), samt potensielt sykdomsfremkallende bakterier, utelukkes ikke
a ha innvirkning pa tap og dgdelighet.

Forprosjektet ble finansiert av Reindriftens Fagrad.
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Loss and mortality in reindeer in Finnmark County, Norway
— a preliminary project

Kathrine A. Ryeng,1 Terje D. Josefsen,2 Karen K. S;Jrensen,2 Torill Mgzbrk,2 Morten
Tryland,1 Ansgar Aschfalk, Svein D. Mathiesen,! Ivar Schjelderup,3 Herdis Gaup
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'"The Norwegian School of veterinary Science (NVH), Department of Arctic Veterinary Medicine (IAV), N-
9292 Tromsg, Norway.

>The National Veterinary Institute Tromsg (VI), N-9292 Tromsg, Norway.

3The Norwegian Crop Research Institute, Holt Research Centre, N-9292 Tromsg, Norway.

*The Norwegian Animal Health Authority, District Veterinary Officers, N-9520 Kautokeino and °N-9730
Karasjok, Norway.

In 2000, NVH/IAV applied together with VI, Holt Research Centre and Sdmi College to the
Norwegian Research Council for a long-term strategic research programme (SUP); "Loss, mortality
and herd health in semi-domesticated reindeer in Finnmark County, Norway." The planned SUP
included investigations on causes of reindeer loss, including predator injuries, but also other related
aspects important for reindeer health and production. The purpose of the preliminary project
reported here, was to point out tendencies and regulate some hypotheses for SUP, and look at the
realism in collection of animal material. Dead reindeer were brought in to the project and registered
by the participating reindeer herders in collaboration with the district veterinary officers, Statskog
fjelltjeneste and the Reindeer Husbandry Administration. The causes of death, including predators,
was to be determined of carcasses found on winter pasture and in the calving areas 2000 for two
herds in Karasjok and Kautokeino, respectively. Furthermore, tendencies of nutritional condition,
status of vitamin E and selenium, parasite burden, virus — and bacterial infections and access to the
winter pasture plants were investigated. Animal material was successfully collected to the project,
but its representativity was limited; reindeer killed by predators being strongly underrepresented.
Twenty eight out of 32 dead reindeer from the winter pastures had died from starvation.
Nevertheless, there was a large variation between the participating herds. Most of the starved
reindeer had died late in the winter season. Many were given silage. Analyses of rumen contents
indicated the silage not to be suitable for reindeer. Heavy parasite burden in some undernourished
animals may well have contributed to death. Three out of 15 dead newborn calves were killed by
predators. The other calves were weak and small, and had probably died due to cold weather and
and/or starvation. The study indicated that selenium- and vitamin E-deficiency is not a problem,
while herpes virus, bovine virusdiarrhea—virus, parapoxvirus, and potentially patogenic bacteria
cannot be excluded as causes of reindeer loss and mortality.

The project was supported by the Norwegian Reindeer Husbandry Research Couneil.
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Klinisk evaluering av nyetablerte optimale immobiliserings-
doser av medetomidin-ketamin hos oppstallet rein (Rangifer
tarandus tarandus)

Kathrine A. Ryeng,' Stig Larsen,” Birgit Ranheim,’ Gunn Albertsen’ & Jon M.
Arnemo’

'Norges veterinzrhggskole, Institutt for arktisk veterinzermedisin, 9292 Tromsg (kathrine.ryeng@veths.no).
“Institutt for stordyrsykdommer og Institutt for farmakologi, mikrobiologi og nzringsmiddelhygiene, postboks
8146 Dep., 0033 Oslo.

3Selvbyggerveien 145, 0591 Oslo.

Formalet med studien var & evaluere kliniske effekter og repeterbarheten av kliniske effekter av
nyetablerte optimale immobiliseringsdoser av medetomidin (MED)-ketamin (KET) hos oppstallet
rein (Rangifer tarandus tarandus). Tolv friske 6- til 8-méineder gamle reinkalver ble inkludert in
studien. Hver rein ble immobilisert én gang med en initial dose pa 0.06 mg MED/kg kroppsvekt og
0.3 mg KET/kg, og to ganger med en nyetablert individuell optimal dose av MED-KET.
Oppvékning ble oppnadd ved & gi atipamezole i doser 5 ganger MED-dosen, 45 minutter etter
administrasjon av MED-KET. Registrerte variable var tid til fgrste tegn pa sedasjon, tid til reinen
Ipftet hodet opp, og tid til reinen stod. Oksygenmetning av arterielt hemoglobin (SpO.),
respirasjonsraten (RR), hjertefrekvens (HF), og rektaltemperatur (RT) ble registrert 10, 25 og 40
minutter etter immobilisering. Gjennomsnittlig tid til fgrste tegn pa sedasjon og tid til reinen lgftet
hodet opp var signifikant reduserte nar dyrene ble gitt optimale doser, sammenlignet med den
initiale dosen. Gjennomsnittlig SpO, forble > 90% under immobilisering med initialdosen, var
signifikant lavere ved de optimale dosene men steg i igpet av immobiliseringsperioden fra 85 til
89%. Ved alle dosene gkte RR signifikant gjennom hele registreringsperioden, men RT og HF var
ganske konstante og sammenlignbare med tilsvarende verdier malt hos rein om vinteren. Med
unntak av tid til reinen stod, var alle tidsvariable, SpO., RR, RT, og HF repeterbare. Immobilisering
av oppstallet rein med de etablerte optimale doser er klinisk akseptabelt, likevel bgr SpO, overvakes
ngye. De optimale dosene produserte de samme kliniske effekter under repetert immobilisering av
samme dyret.

Publisert i Am. J. Vet. Res. 2001. 62 (3): 406-13.

Relatert artikkel: Ryeng, K.A., Arnemo, J.M. & Larsen, S. 2001. Determination of optimal immobilizing
doses of a medetomidine hydrochloride and ketamine hydrochloride combination in captive reindeer.
American Journal of Veterinary Research 62 (1): 119-126.
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The objective was to evaluate clinical effects and repeatability of clinical effects of established
optimal immobilizing doses of medetomidine (MED)-ketamine (KET) in reindeer (Rangifer
tarandus tarandus). Twelve healthy 6- to 8-month old reindeer were included in the study. Each
reindeer was immobilized once with an initial dose of 0.06 mg of MED/kg of body mass and 0.3 mg
KET/kg and twice with an optimal dose of MED-KET. Reversal was achieved with 5 mg of
atipamezole/mg of MED injected 45 minutes after MED-KET administration. Recorded variables
included time to first sign of sedation, time until the animal lifted its head up, and time until the
reindeer stood. Oxygen saturation of arterial hemoglobin (SpQ,), respiratory rate (RR), heart rate
(HR), and rectal temperature (RT) were recorded 10, 25, and 40 minutes after immobilization. Mean
time to first sign of sedation and time until an animal lifted its head up were significantly reduced
for reindeer given optimal doses, compared with the initial dose. Mean SpO, remained > 90%
during initial immobilization, was significantly lower for the optimal doses, but increased during
immobilization from 85 to 89%. At all doses, RR increased significantly throughout the recorded
period; however, RT and HR were rather constant and were similar to corresponding values
recorded in reindeer in winter. Except for time until reindeer stood, all time variables, SpO,, RR,
RT, and HR were repeatable. Immobilization of captive reindeer with the established optimal doses
is clinically acceptable, although SpO, should be carefully monitored. Optimal doses produced the
same clinical effect during repeated immobilization of the same reindeer.

Published in Am. J. Vet. Res. 2001. 62 (3): 406-13.

Companion paper: Ryeng, K.A., Arnemo, J.M. & Larsen, S. 2001. Determination of optimal immobilizing
doses of a medetomidine hydrochloride and ketamine hydrochloride combination in captive reindeer.
American Journal of Veterinary Research 62 (1): 119-126.
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Korttids tap 1 kroppsmasse hos rein

Rolf Rgdven & Nicholas J. C Tyler
Department of Biology, University of Tromsg, N-9037 Tromsg, Norway.

Levendevekt (LBM) er ofte brukt for & illustrere vekst, velferd og produksjonspotensial hos dyr.
Ngyaktige malinger av LBM krever bade en ngyaktig kalibrert vekt og en oppfattelse av dyrets
dynamiske variasjon i kroppsmasse som skjer sesongmessig, fra dag til dag og til og med fra time
til time. I et feltforsgk ble 96 melkesimler (> 2ar) plukket ut fra en tamreinflokk pa ca 3000 dyr.
Disse ble samlet, flere hundre om gangen i reingjerdet, som en del av normal drift. Hvert dyr ble
veid to ganger samme dag, til nermeste 0,2 kg pa en elektronisk vekt, med 2 til 8 timer mellom hver
veiing. Ingen av dyrene hadde tilgang til mat eller vann mens det var i innhegningen. I et
laboratorieforsgk, ble seks reinokser (17 mnd) holdt innendgrs (11°C) i separate metabolismekamre
for 12 timer uten tilgang til mat eller vann. Dyrene ble veid til n@rmeste 0,5 kg hver andre time pa
en elektronisk vekt. All urin og faeces som ble produsert, ble separert ved innsamling og veid, til
nzrmeste gram, hver time. All rein i feltforsgket tapte vekt mellom veiingene. Gjennomsnittlig
tapsrate var 535 g h™' (7.3 g kg LBM™. h'). Alle reinoksene tapte vekt over det 12 timer lange
laboratorieforsgket. Vekttapsraten var 308 g- h™' (6.0 g- kg LBM™". h™). Produksjonsraten av urin og
facces forklarte 56% (s 13,1) av det observerte tapet i LBM. Det var en liten, men signifikant,
forskjell i raten av vekttap mellom felt- og laboratorieforsgket. Rein i felt tapte vekt raskere enn rein
i metabolismekamrene (P<0,001). Rein holdt i innhegning uten tilgang til mat eller vann taper vekt
signifikant i lgpet av en arbeidsdag. Vekttapsraten er tilnermet linear fra 2 timer. Tapet av vekt
skyldes i stor grad kontinuerlig produksjon av urin og faeces. For & veie dyr ngyaktig er det
ngdvendig & standardisere tiden som har forlgpt siden dyrenes siste maltid.

Short-term loss in body mass in reindeer

Live body mass (LBM) is widely used to assess the growth, welfare and productive potential of
animals. Accurate measurement of LBM requires both a carefully calibrated balance and an
appreciation of the dynamic variation in the body mass of the anitals that occurs between seasons,
from day to day and even from hour to hour. In a field trial, 96 lactating adult (> 2 yr.) female semi-
domesticated reindeer wcre selected from a herd of approximately 3000 animals which had been
gathered, several hundred at a time, in an outdoors paddock as part of normal management
procedure. Each animal was weighed to 0.2 kg on an electronic balance twice on the same day with
an interval of between 2 and 8 h between successive weighings; none had access to food or water
while it was in the paddock. In a laboratory trial, six male reindeer (17 mo.) were held indoors
(11°C) in individual metabolism chambers for 12 h without access to food or water. The animals
were weighed to 0.5 kg every 2 h on an electronic balance. All the urine and faeces that each
produced was separated at collection and weighed hourly to 1 g. All adult reindeer lost weight
between successive weighings in the field trial. The mean rate of weight loss was 535g- h™ (7.3 g- kg
LBM™ h™). All yearling reindeer lost weight over 12 h in the laboratory trial. The rate of weight loss
was 308 g h' (6.0g- kg LBM™". 'h'"). The rate of production of urine and facces was effectively linear
over the first 8 & in the laboratory trial. Production of urine and faeces explained on average 56% (s
13.1) of the observed drop in LBM. There was a small but significant difference in the rate of weight
loss between the field and the laboratory trials; reindeer in the field lost weight more rapidly
compared to animals in the metabolism chambers (P<0.001). Reindeer maintained in a paddock
without access to water and food lose significant amounts of weight during the course of one
working day. The rate of weight loss is effectively linear from 2 h. The loss of weight is due in large
part to the continuous production of urine and faeces. To weigh animals accurately it is necessary to
standardise the length of time elapsed since they last fed.
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Interaktioner mellan ren, méinniska och topografi

Anna Skarin', Oje Danell’, Roger Bergstriim2 & Jon Moen®
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Den spatiala fordelningen av ren (Rangifer tarandus tarandus) och lav (Cladina spp.) har undersokts
genom spillningsinventering och mitning av lavhojden. Detta har gjorts for att utvirdera
vegetationsslitaget pa Langfjallet (Lat 62°10°, Long 12°20’) i norra Dalama, som dr ett omrade i Idre
Nya Sameby. Det har varit oklart i vilken grad slitaget beror pa normalt strévande fran renarnas sida
och minskliga stérningar som driver renarna 6ver fjéllet. Forekomst av spillning relaterades darfor
till hojd, vegetationstyp och vandringsleder. Lavhéjden, som anvindes som en indikator pa slitaget,
relaterades till spillningshdgar, vandringsleder, h6jd och vegetationstyp. Téthetsfordelningen av
spillning och lav visualiserades ocksd genom interpolation i ett GIS-program. Det visade sig att
spillningstétheten var hogre pa hog hojd, men att det inte var ndgon storre skillnad i tithet mellan
vegetationstyper. Att renen inte visade preferens fér nagon speciell vegetationstyp kan ha att gora
med att omradet var vildigt hamogent. Eftersom vindhastigheten ofta dr starkare hgre upp kan den
hogre spillningsférekomsten pa hojder antagligen kopplas till att renen vill undkomma insekter och
finna svalka under varma sommardagar. Spillningsforekomsten tenderade ocksa att bli storre nira
vandringslederna vilka ofta f6ljde hojdstrickningarna i terrdngen. Lavhdjden visade inget generellt
monster med avseende pd spillning och vandringsleder. Den var ligre pd hog hojd, men inte
nodvindigtvis diar det var mycket renspillning, dven om det monstret forekom i nagra
vegetationstyper. I den norra mer oatkomliga delen av omradet syntes ddremot ett tydligt monster,
dér var lavhojden hog (10-20 cm) och spillningsforekomsten 14g. I nidrheten av vandringslederna var
lavhdjden dock lagre (1-2 cm) i vegetationstypen torr lavdominerad rished, vilket kan vara orsakat
av slitage av bade turister och renar. I ett omrade som &ar homogent, lite kuperat och littatkomligt
som Langfjallet, anvinde renarna hela omrédet i s pass hog grad att mer tydliga spatiala monster
suddades ut. Man kan forvinta sig att ett mer alpint omrade skulle ha kunnat uppvisa en mer
differentierad anvindning.
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Interactions between reindeer, humans and topography
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Spatial pattern of reindeer (Rangifer tarandus tarandus) and lichen (Cladina spp.) was investigated
by counting pellet-groups, and recording lichen height. This was done in order to evaluate the wear
of the vegetation at a southern Swedish mountain, Langfjéllet (Lat 62°10°, Long 12°20°). Normal
movement of reindeer in the area and/or activities by human that have increased the movement of
the reindeer might have caused the wear. The reindeer pellets were therefore related to altitude,
vegetation type, and tourist trails. The lichen height, which was used as an indicator of the wear, was
investigated in relation to reindeer pellets, tourist trails, altitude and vegetation type. The spatial
pattern of the pellet-groups and the lichen was also visualized through interpolation of the data in a
GIS-programme. Reindeer pellets were found to be most abundant in habitats at high altitudes, but
there was no preference found for any special vegetation type. The high density of pellets on
summits, and especially on south slopes, may have been a result of reindeer seeking relief from
insect harassment and to thermoregulate where the wind velocity is higher. The pellet-group density
also tended to be higher near the tourist trails, which tended to follow higher altitudes in the terrain.
The lichen height had no general pattern in the area on a whole in relation to reindeer pellets or
tourist trails. Thus, in the northern more unreachable part of the area a clear pattern was seen were
the lichen height was high (10-20 cm) and the pellet-group density was low. The lichen height was
shown to be lower (1-2 cm) in habitats of high altitudes, but not necessarily in habitats with much
reindeer pellets, though this occurred in some vegetation types. Near the tourist trails the lichen
height decreased in the vegetation type dry heath with lichens, which can be a result of both reindeer
and tourists wear of the lichen layer. In an area like Langfjillet, which is homogeneous and quite flat
and easily reached by the reindeer, the clear spatial pattern of the reindeer might have been erased.
However, in a more alpine area with higher summits it could be expected that the habitat use of the
reindeer would be more differentiated.
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Poron kunto ja eri kudosrasvojen rasvahappokoostumus

Piivi Soppela
Arktinen keskus, Lapin yliopisto, PL 122, FIN- 96101 Rovaniemi, Finland.

Téssd tutkimuksessa kartoitettiin poron eri kudosrasvojen rasvahappokoostumusta ja arvioitiin
rasvahappokoostumuksen merkitystid ravitsemustilan indikaattorina (Soppela 2001). Tutkimuksen
osatdissé selvitettiin (1) vastasyntyneiden poronvasojen seerumin rasvahappokoostumusta ja niiden
emien seerumin ja maidon rasvahappokoostumusta, (2) rasvakudosten ja (3) luuydinrasvojen
rasvahappokoostumusta hyvikuntoisilla poroilla syksylld ja aliravituilla poroilla talvella ja keviilli;
sekd (4) seerumin rasvahappokoostumuksen muutoksia hyvikuntoisilla ja lievésti aliravituilla
poronvasoilla talvella ja kevailld. Tutkimukset tehtiin Paliskuntain yhdistyksen Kaamasen koe-
porotokassa sekd Muddusjidrven ja Poikajdrven paliskunnissa. Porojen kuntoa arvioitiin elo- ja
teuraspainojen sekd verianalyysien avulla. Kudosrasvojen rasva-aineista tehtiin kaasukromato-
grafiset rasvahappoanalyysit.

Vastasyntyneilld poronvasoilla oli hyvin alhaiset tirkeiden monityydyttyméttdmien rasvahappojen
eli linolihapon ja o-linoleenihapon tasot seerumissa verrattuna niiden emien seerumiin. Naitéd
valttimittomid rasvahappoja oli niukasti myds emin maidossa, mutta niiden osuudet lisdantyivat
vasojen seerumissa merkitsevdsti ensimmdiisten vuorokausien aikana. Hyvikuntoisten porojen
rasvakudokset sisdlsivdt piddasiassa tyydyttyneitd eldinrasvoja kuten palmitiinihappoa ja
steariinihappoa sekid tyydyttymétontd Oljyhappoa. Rasvakudosten rasvahappokoostumus vaihteli
vain vihin kudoksen sijaintipaikan suhteen ja siinéd tapahtui talvella porojen kunnon heikentyessi
vain véhiisid muutoksia. Reisiluun ytimen rasvahappokoostumus muistutti hyvikuntoisilla poroilla
rasvakudosten rasvahappokoostumusta ja sisilsi paljon palmitiini- ja steariinihappoa. Jalkapdydin
luuytimessd suurin osa rasvahapoista oli dljyhappoa (46-57%), jonka sulamispiste on alhainen.
Porojen kunnon heikentyessd O6ljyhapon ja monityydyttyméttomien rasvahappojen suhteelliset
osuudet luuydinrasvoissa viahenivit. Hyvikuntoisten poronvasojen seerumissa oli vield keskitalvesta
runsaasti linoli- ja a-linoleenihappoa. Jikélaruokinnalla vasojen painot putosivat ja seerumin rasva-
aineiden ja monityydyttyméttomien osuudet laskivat nopeasti alhaiselle tasolle. Valkuaispitoisella
pororehulla ruokituilla vasoilla tapahtui seerumin rasvahapoissa samanlaisia, mutta hitaampia ja
jakaldryhmin vasoilla.

Tulokset osoittavat, ettd poron kunnossa tapahtuvat muutokset heijastuvat selvdsti veren ja
luuydinrasvojen rasvahappokoostumuksessa, mutta eivit vaikuta paljoakaan rasvakudosten rasva-
happokoostumukseen. Vastasyntyneilld poronvasoilla on vajausta valttiiméttomistd monityydytty-
méttomistd rasvahapoista. Porot saavat niitd rasvahappoja talvella vihin luontaisesta ravinnostaan,
valkuaisen lisdksi huomiota rasvojen laatuun. Jos rehussa on paljon valkuaista, vasojen kasvu
kdynnistyy aikaisemmin keviilld ja tdlldin myds kasvulle vilttdméttGmien monityydyttyméttdmien
keinoruokinnan vaikutusta poronlihan rasvahappokoostumukseen, koska se voi vaikuttaa lihan
makuun ja laatuun.

Soppela, P. 2001. Poron kunto, eri kudosrasvojen rasvahappokoostumus ja ruhon rasvojen laatu. (Body
Condition, the Fatty Acid Composition of Different Tissue Fats and Carcass Fat Quality, English summary)
Arktisen keskuksen tiedotteita 34: 1-35.
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The fatty acid composition of different tissue fats in reindeer
as related to nutritional condition

Paivi Soppela
Arctic Centre, University of Lapland, P.O. Box 122, FIN-96101 Rovaniemi, Finland.

This study reports the fatty acid composition of different tissue fats in reindeer as related to
nutritional condition (Soppela, 2001). The subprojects deal with (1) the fatty acid composition of
serum lipids in the newborn reindeer, and the fatty acid composition of their mother's serum and
milk; (2) the fatty acid composition of adipose tissues and (3) of bone marrow fats in reindeer in
good condition in autumn and in undernourished reindeer in winter and spring; and (4) the fatty acid
composition of serum lipids in well-fed or moderately undernourished reindeer calves during winter
and spring. The reindeer were mainly from the experimental herd of the Finnish Reindeer Herders'
Association, located in Kaamanen in Finnish Lapland and from Poikajérvi and Muddusjirvi reindeer
herding co-operatives. Nutritional condition of reindeer was evaluated by body and carcass weights
and blood analyses. The fatty acid composition of major lipids of the tissue fats was analysed by gas
liquid chromatography.

Newborn reindeer had very low proportions of the principal polyunsaturated fatty acids (PUFAs), or
linoleic and o-linolenic acids in their serum lipids as compared to their mothers' serum. These
essential fatty acids were also present in small amounts in the mother's milk but their proportions
rapidly increased in the serum of the calves during the first few days after birth. The adipose tissues
of reindeer in good condition were dominated by saturated fatty acids such as the palmitic and
stearic acids, and by unsaturated oleic acid. The fatty acid composition of adipose tissues varied
only slightly between different locations, and there were only minor differences between reindeer in
good condition in autumn and in poor condition in spring. The fatty acid composition of femur bone
marrow of reindeer in good condition was similar to that of adipose tissues. The dominant fatty acid
in metatarsal bone marrow was oleic acid (46-57%) that has a low melting temperature. The
proportions of oleic acid and the principal PUFAs were decreased in the bone marrow of
undernourished reindeer. Reindeer calves in good condition had high proportions of linoleic and o-
linolenic in their serum still in mid-winter. When the calves were fed lichen, their body weights
dropped and their serum lipids and proportions of the principal PUFAs decreased to a very low
level. The calves fed a high protein feed had similar but slower and smalles changes in their serum
values than the lichen group. The growth of the feed group started two months earlier in spring than
it did in the lichen group.

The results show that changes in the nutritional condition of reindeer are clearly reflected in
the fatty acid composition of blood and bone marrow lipids but only slightly in the fatty
acid composition of adipose tissues. Newborn reindeer have a poor status of essential
PUFAs. Reindeer get PUFAs poorly from their nutrition during winter, especially from
lichens. The results suggest that when feeding reindeer, it would be important to pay
attention also to quality of fat in feeds, in addition to their protein content. If feed contains a
lot of protein, the growth of reindeer starts earlier in spring and dietary requirements of the
essential PUFAs are increased. In further studies, it would be important to study the effects
of artificial feeding on the fatty acid composition of reindeer meat, as this may affect on
taste and quality of meat.

Soppela, P. 2001. Poron kunto, eri kudosrasvojen rasvahappokoostumus ja ruhon rasvojen laatu. (Body
Condition, the Fatty Acid Composition of Different Tissue Fats and Carcass Fat Quality, English summary)
Arctic Centre Reports 34: 1-35.
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Magnesiumia sisdltaviat potsibolukset poron Mg-lisdni
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of Reproduction and Forensic Medicine, Norwegian College of Veterinary Medicine, Oslo, Norway.

Tassd tutkimuksessa selvitettiin magnesiumia (Mg) sisdltdvien potsibolusten vaikutusta poron
(Rangifer tarandus tarandus) magnesiumlisdni. Aiemmissa mérehtijoilla tehdyissi tutkimuksissa on
havaittu, ettd veren magnesiumin ja kalsiumin (Ca) pitoisuudet ovat vuorovaikutuksessa keskendin.
Tistd syystd kiinnostuksen kohteena oli my6s magnesiumlisén vaikutus veren Ca-pitoisuuteen.
Kaksi magnesiumia siséltdvad potsibolusta, joista kukin sisidltdd noin 15 g Mg, laitettiin kuuden 9 kk
ikdisen poronvasan potsiin 18 vrk:n jikdldruokinnan jdlkeen. Jikdldruokintaa jatkettiin 17 vrk
potsibolusten laittamisesta, minkd jélkeen vasoja ruokittiin vield 10 vrk:n ajan teollisella
poronrehulla. Kokeen aikana vasat olivat kukin omassa hikissddn. Vettd tarjottiin ad libitum.
Kaulalaskimosta otetuista verindytteistd mééritettiin plasman Mg- ja Ca-pitoisuus. Lisdksi eldimistd
kerittiin virtsaniytteitd, joista analysoitiin molempien kivenniisaineitten pitoisuus suhteutettuna
virtsan kreatiniiniin (Mg/C ja Ca/C, mmol/mmol). Pd&tsibolusten sulamista potsissd seurattiin
punnitsemalla bolukset viikoittain. Tdmé oli mahdollista paistamalla bolukset potsistd vasojen
vasempaan kylkeen operoidun pdtsiavanteen kautta. Samalla mitattiin my6s potsin sisdllon pH.
Potsibolukset nostivat plasman Mg-pitoisuutta. Huippupitoisuus plasmassa (keskiarvo 1.13 mmol/l,
S.D. 0.04) saavutettiin 2-6 vrk:n sisdlld bolusten laittamisesta, ja se oli merkitsevisti korkeampi
(p<0.01) kuin plasman Mg-pitoisuus juuri ennen bolusten laittamista pétsiin (0.82+0.16 mmol/1)).
Tamin jdlkeen plasman Mg-pitoisuus alkoi laskea, mutta pysyi silti ldht6tason (0.91£0.11 mmol)
yldpuolella. Plasman Ca-pitoisuus laski potsibolusten laittamisen jdlkeen, ja oli alimmillaan
(2.39+0.03 mmol/l) 1-5 vrk:n kuluttua bolusten laittamisesta potsiin. Minimipitoisuus oli
merkitsevisti pienempi kuin plasman Ca-pitoisuus junri ennen bolusten laittamista (p<0.01). Tdmén
jélkeen plasman Ca-pitoisuus nousi asteittain ja oli takaisin ldhtotasolla (2.44+0.15 mmol/l) kokeen
loppuun mennessa.

Potsibolusten laittarnisen jilkeen sekd Mg:n etti Ca:n erittyminen virtsaan lisdéntyi. Ero virtsan
Ca/C suhteen vililld juuri ennen bolusten laittamista (0.95+0.32 mmol/mmol) ja maksimin aikana
(2.10£0.36, 10-21 vrk:tta bolusten laittamisesta) oli merkitseva (p<0.001). Virtsan suurimman Ca/C
suhteen sijoittuminen ajallisesti plasman Ca-pitoisuuden minimin jdlkeen viittaa siithen, ettd virtsan
fysiologiset sddtelymekanismit vaikuttavat lisdksi plasman Ca-pitoisuuden laskuun.

Potsibolusten sulamisen suuri vaihtelu vasojen vililla (50-80%), mihin tulosten perusteella vaikuttaa
mm. potsin sisillon pH, viittaa siithen, ettd potsibolnsten muodossa olevan Mg-lisin vaikutusaika voi
olla vaikeasti ennakoitavissa etenkin luonnonolosuhteissa.
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Mineral imbalances may occur among reindeer as a result of low mineral content of winter forage,
especially when combined with restricted feed intake. In this study, magnesium (Mg) alloy rumen
boluses were used as Mg -supplement for reindeer. Findings from other ruminants have indicated an
interrelationship between plasma Mg and calcium (Ca). Thus, one aim was to study if the Mg
supplement had an effect on plasma Ca concentration.

Two Mg alloy rumen boluses, each containing approximately 15 g of Mg, were inserted to the
rumen of six nine-month-old female reindeer calves (Rangifer tarandus tarandus) after 18 days of
lichen feeding. Lichen feeding continued for 17 days after insertion of the boluses, and was followed
by feeding with Mg rich pelleted concentrates for 10 days. The animals were housed indoors in
separate cages and fed individually. Blood samples were collected for measurements of plasma Mg
and Ca. In addition, analyses included urine concentrations of the two minerals in proportion to
urine creatinine concentration (Mg/C and Ca/C). The decomposition of the boluses in the rumen was
followed by weighing them once a week simultaneously with measurements of rumen content pH.
This was possible by removing the boluses through rumen cannulae, that had been operated on the
caudal left side of the animals.

The rumen boluses increased plasma Mg concentration. The peak plasma Mg concentration (mean
1.13 mmol/l, S.D. 0.04) was achieved 2-6 days after insertion of the boluses, and was significantly
higher (p<0.01) than the plasma Mg concentration prior to insertion (mean 0.82 mmol/l, S.D. 0.16).
Thereafter, plasma Mg concentration gradually decreased but remained above the mean plasma level
0f 0.91 £ 0.11 mmol/] at start. Plasma Ca concentration decreased with increasing plasma Mg level.
The minimum plasma Ca level (mean 2.39 mmol/l, S.D. 0.03) was reached 1-5 days after insertion
of the boluses. Thereafter, it increased gradually, and was back at the level at start (mean 2.44
mmol/l, S.D. 0.15) by the end of the study. The decrease in plasma Ca between the level prior to
insertion of the boluses and at the concentration minimum was significant (p<0.01).

There was a tendency towards increasing excretion of both Mg and Ca after the rumen Mg boluses
were inserted. The difference between the urine Ca/C ratios before insertion of the boluses (0.95 +
0.32 mmol/mmol) and the peak ratio (2.10 £ 0.36 mmol/mmol), that occurred 10-21 days after
insertion of the boluses, was significant (p<0.001). The fact that peak urine Ca/C ratios occurred
after plasma Ca minimum suggests, that the increase in urinary Ca excretion may he a secondary
response, and other mechanisms may have been primary factors behind the plasma Ca lowering
effect of Mg supplement.

Further studies are needed to study the prevalence of Mg related mineral disturbances among
reindeer before using Mg supplements in reindeer management. The large variation in
decomposition of the rumen boluses between animals (50-80 %) that was possibly related to rumen
content pH and diet indicates, that timing and duration of Mg supplementation provided by this
method may be unpredictable in field conditions.
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Vi presenterer her typiske patologiske funn hos rein som var dgd som fglge av underern®ring i tre
flokker i Finnmark vinteren 2000. Undersgkelsene var en del av forprosjektet "Tap og dgdelighet
hos rein i Finnmark™ (se egen poster). Forprosjektet mottok 32 frosne reinkadavre fra flokkene
Kautokeino 1 (n=18), Kautokeino 2 (n=5) og Karasjok 1 (n=9). De dgde dyrene var omkommet
(n=30) eller avlivet (n=2) 1 perioden 3. mars til 24. mai. Mange var tilbudt silo som tilleggsfér pa
beite fra februar-mars, og en del kalver var tatt hjem for kriseforing med silo og pellets. Lav ble gitt
ved overgangsforing. Botaniske analyser av vominnhold (NINA, Trondheim) tydet imidlertid pa at
siloféret har vart mindre egnet for féring av rein (mye stengler og lite blad). Kadavrene ble
obdusert etter en standardisert prosedyre som inkluderte rutinemessige bakteriologiske, histologiske
og parasittologiske undersgkelser. Kadaverets ernaringsstatus ble bedgmt ut fra synlig fett pa
kadaveret (underhud, bukhule, hjerte, beinmarg). I tillegg ble fettinnhold i beinmarg fra larbein
bestemt ved kjemisk analyse (Unilab Analyse AS, Tromsg). For 28 av de 32 undersgkte kadavrene
var hovedfunnet ved obduksjon sterk avmagring. De gvrige fire var dgd/avlivet som fglge av
rovdyrskader eller andre skader. Ett av de rovdyrskadde dyrene var ogsd sterkt avmagret.
Aldersfordelingen blant de avmagrete dyrene var: Kalver (9-12 mnd): n=18, &ringer (21-24 mnd):
n=4, voksne (> 2ar): n=7. Tolv av kalvene var oksekalver og 6 simlekalver, mens alle dringer og
voksne var simler. Gjennomsnittlig rund vekt hos de avmagrete dyrene var: Voksne simler: 41,9 kg
(min-max: 37-48,5 kg), arittger: 37,9 kg (min-max: 24,5-51 kg), simiekalver: 22,7 kg (min-max: 18-
26 kg), oksekalver: 25,7 kg (min-max: 19-31,5 kg). Kadavrene manglet synlig fettvev pa kroppen og
rundt organer. @ynene var innsunkne. P& hjertet og i beinmarg var det normale fettvevet erstattet
av en rgdlig vandig eller geleaktig masse (sergs fettvevsatrofi). Kjemiske analyser viste <2% fett i
beinmarg. Muskulaturen, spesielt over rygg og kryss, var uttalt atrofisk. Leveren var mgrk, nesten
svart, og det var opphopning av pigmentet hemosiderin i levermakrofager. Det ble bare funnet lgs
avfgring hos 2 dyr, begge kalver som var féret med silo og reinpellets. Det ble ved obduksjonene
ikke funnet tegn til sjukdom som kunne forklare avmagringen, og vi konkluderer derfor med at den
primert skyldes underern®ring. Parasittologiske undersgkelser viste at hgy parasittbelastning kan ha
bidratt til avmagring hos enkeltdyr. De viktigste parasittene i denne sammenheng ble vurdert & veaere
larver av hudbrems og svelgbrems, samt lungeorm (se ogsé egen poster).

Reindriftens Fagrad takkes for gkonomisk stgtte til prosjektet.
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Pathological findings in reindeer succumbed to starvation

Karen K. Sgrensen' Torill Mgrk', Terje D. J osefsen' & Kathrine Ryeng’
'National Veterinary Institute Tromsg, Stakkevollvn. 23b, N-9292 Tromsg, Norway.
The Norwegian School of Veterinary Sciences, Stakkevollvn. 23b, N-9292 Tromsg, Norway.

We here present the major pathological findings in reindeer that had succumbed to starvation during
the winter 2000. The carcasses were collected from three herds in Finnmark county, Norway. The
study was part of the pilot project “Loss and mortality in reindeer in Finnmark” (see separate
poster). The project received 32 frozen reindeer carcasses from the herds Kautokeino 1 (n=18),
Kautokeino 2 (n=5), and Karasjok 1 (n=9). The dead animals were succumbed (n=30) or euthanised
(n=2) in the period from the 3™ of March to the 24™ of May.

Many of the animals had been offered grass ensilage as supplemental feeding on winter pasture from
February/March, and some of the calves had been taken home for emergency feeding with lichen,
ensilage and pellets. However, botanical analyses of rumen content (NINA, Trondheim) suggested
that the ensilage used had a non-optimal quality as feed for reindeer (too much stem and too little
leaves). Necropsies were performed according to a standard operating procedure, and tissue
samples were collected for bacteriological, histological and parasitological analyses. The nutritional
status of the carcasses was judged by visual examination of body fat (in subcutis, abdomen,
pericardium and bone marrow). The fat content in bone marrow from femur was also measured
chemically (Unilab Analyse AS, Tromsg). In 28 of the 32 carcasses examined the major finding
was severe emaciation (cachexia). The other four animals had died/been euthanised because of
injuries caused by predators or other trauma. One of the animals injured by predators was also
cachectic. The age distribution of cachectic animals was as follows: Calves (9-12 mo): n=18,
yearlings (21-24 mo): n=4, adults (>2 years): n=7. There were 12 male and 6 female calves, whereas
all yearlings and adults were females. The average carcass weights of cachectic animals were:
Adults: 41,9 kg (min-max: 37-48,5 kg), yearlings 37,8 kg (min-max: 24,5-51 kg), female calves:
22,7 kg (min-max: 18-26 kg), and male calves: 25,7 kg (min-max: 19-31,5 kg). The necropsies
revealed the following typical changes: The eyes were sunken, and there were no visible fat in
subcutis or around organs. Muscle mass were markedly reduced and the animals revealed a serous
atrophy of pericardial fat and bone marrow. Chemical analyses showed < 2% fat in bone marrow.
The liver appeared dark, almost black in colour, and there were excessive deposits of hemosiderin in
liver macrophages. Soft faeces was observed in only two carcasses, both were calves which had
been fed ensilage and pellets. As the necropsies revealed no signs of illness that could explain
severe emaciation, we conclude that it was caused mainly by undernourishment. Heavy parasite
burden may have contributed substantially to the emaciation in some cases, with lung worm (see
separate poster) and larva of warble fly and throat bot fly as the most important parasites.

The Reindeer Husbandry Research Council is acknowledged for financial support.
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Parapoxvirus porojen suutaudin aiheuttajana 1999-2000

Maria Tikkanenl, Varpu Hirveli-Koski’ , Minna Nylund2 , Erkki Neuvonenl, Liisa
Sihvonen' & Anita Huovilainen'

"National Veterinary and Food Research Insititute, Department of Virology, P.O.Box 45, FIN-00581 Helsinki,
Finland.

*National Veterinary and Food Research Insititute, Oulu Regional Unit, P.O.Box 517, FIN-90101 Oulu,
Finland.

Suomalaisissa poroissa on koko 1990-luvun ajan esiintynyt erityisesti talvisin suutautia, joka voi
pahimmillaan johtaa poron kuolemaan. Suutaudille tyypillisid oireita ovat ruokahalun
heikkeneminen ja ikenissid, huulissa sekd kovassa kitalaessa olevat haavaumat ja rakkulat. Usein
tautia pahentavat sekundaariset bakteeri-infektiot, jotka voivat levitd suun alueelta sisdelimiin.
ja sen aiheuttamiin jélkitauteihin ja n. 2800 eldinti tarvitsi eldinlddkérin hoitoa. Talven 1992-1993
epidemian aikana suutautindytteistd 10ydettiin  elektronimikroskooppisessa tutkimuksessa
parapoxvirus, joka myShemmin osoittautui orf virukseksi PCR-testissi Saksassa.

Téssd tyOssd kehitettiin talven 1999-2000 suutautiepidemian selvittimiseksi PCR menetelmit niin
orf viruksen kuin muidenkin parapoxvirusten diagnostiikkaan. Samanaikaisesti pystytettiin my0s
PCR-menetelméd suomalaisissa poroissa yleisesti esiintyvin poron herpesvirus-1:n (RanHV-1)
diagnostiikkaan. Niilldi PCR-menetelmilld analysoitiin talvella 1999-2000 suutautia sairastaneiden
porojen rupi -ja rakkulanestendytteitd, jotka kaikki olivat negatiivisia orf -ja herpesviruksen osalta.
Sen sijaan n. 18 % (9/49) tutkituista eldimisti oli positiivisia parapoxvirusspesifeissd PCR testeissi.
Positiiviset PCR-tuotteet sekvensoitiin  ja sekvenssejda  verrattiin  muihin tunnettuihin
parapoxviruskantoihin, jotta talven 1999-2000 epidemian aiheuttajan mahdollinen sukulaisuus
muihin parapoxviruksiin saataisiin selvitetyksi.

Parapoxvirus infection in Finnish reindeer 1999-2000

A contagious disease causing erosions, papules, pustules and ulcers in the mouth of reindeer has
long been known in Finland escpecially during wintertime. Clinical signs of the disease are loss of
appetite, fever, abundant salivation, difficulties to eat and pustules and ulcers in the mucosa of the
oral cavity, tongue and lips. Secondary bacterial infections usually complicate the course of the
disease.

The most severe outbreak in reindeer was during the winter of 1992-1993, when about 400 reindeer
died and almost 2800 animals had clinical symptoms. The presence of parapoxvirus in clinical
samples was demonstrated by electron microscopic studies; this diagnosis was later confirmed by an
orf virus specific PCR in Germany. Since the 1992/93 outbreak the disease has occurred to a varying
extent among reindeer in Northern Finland and caused considerable economic losses to reindeer
husbandry. In this study we have developed diagnostic PCR’s for the detection of parapoxviruses in
clinical samples in order to identify the causative agent of the 1999-2000 outbreak. A PCR method
for detection of rangiferine herpesvimus-1 (RanHV-1) was also set up.

Analysis of scab- and lesion material of affected reindeers showed that the causative agent was not
orf virus nor RanHV-1: none of the samples examined were positive in orf virus or RanHV-1
specific PCR’s. In parapoxvirus specific PCR’s, however, nine reindeer out of 49 (18 %) were found
to be positive. The positive PCR products were sequenced and the sequences were compared to
corresponding sequences of known parapoxviruses in order to find out the relationship between the
current Finnish reindeer virus and other parapoxviruses.
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Livstidsreproduksjonssuksess er ikke en funksjon med
gjennomsnittlig levendevekt hos voksne rein

Nicholas J. C. Tyler & Rolf Rgdven
Institutt for Biologi, Universitetet i Tromsg, N-9037 Tromsg, Norway.

Klare positive sammenhenger mellom kroppsmasse og fertilitet har blitt beskrevet i mange arter
hjortedyr, fire underarter av rein (Rangifer) inkludert. I omtrent alle tilfeller har analysene vart basert
pa data samlet fra skutte prgver eller fra slaktet materiale (sdkalte tverrsnittsprgver). Med slike data,
tilfgrer hvert individ derfor bare et datapunkt til analysen. Denne metoden overser derfor ngdvendigvis
alle betraktninger om vedvarende, individuelle forskjeller i reproduktiv evne som er en egenskap hos
mange arter. Vi viser her at kroppsmasse-fertilietets sammenhenger basert pa data fra tverrsnittsprgver
gir ingen grunn til & kunne forutsi det produktive potensiale til en bestemt rein.
Livstidsreproduksjonssuksess (totalt antall kalver (okse- eller simlekalver) oppfostret til 4 mnd. i Igpet
av ei simles liv) ble malt i et enkelt arskull (fadt 1990, n = 43), i en tamreinflokk i Nord-Norge.
Drektighet ble bestemt érlig ved hjelp enten av plasmakonsentrasjonen av progesteron, eller ved
ultralyd. Tilstedevarelsen av kalv ble notert i september hvert ar. Logistisk regresjon av de samlete
data, som om de skulle vare fra et tverrsnitt, viste at sannsynligheten for & ha en kalv i september, var
sterkt relatert med kroppsvekt til simla hgsten aret fgr. Da de samme data ble reorganisert og analysert
pa nytt, gruppert ihht individuell livshistorie, og ved & bruke gjennomsnittlig livstids levendevekt i
september (GLLS) som den uavhengige variable, forsvant effekten av kroppsmasse pa reproduktiv
evne. Antall kalver oppfostret til fire 4 mnd. av hver simle (gjennomsnittlig 4,6; spredning 0-6) gkte
med gkende livslengde, men verken livslengde, totalt antall drektigheter, eller totalt antall kalver
oppfostret hadde noen sammenheng med GLLS. Enkelte lette simler var veldig produktive, og enkelte
tunge simler var veldig uproduktive. Ei simle hadde hgyere sannsynlighet for & oppfostre en kalv hvis
hun veide mer enn sin egen GLLS om hgsten, uavhengig av om hun var lett eller tung i forhold til
gjennomsnittlig kroppsmasse i kullet dette aret. En enkel méling av kroppsmasse er derfor ikke nyttig
for & kunne forutsi det reproduktive potensialet for en enkelt simle i denne flokken. Ei heller er det, i
situasjoner hvor individuelle dyr blir selektert for slakt, ngdvendigvis nyttig & male kvaliteten til en
flokk i form av flokkens gjennomsnittlig kroppsmasse.
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Fertility is not a function of mean live body mass in adult
female reindeer

Nicholas J. C. Tyler & Rolf Rgdven
Department of Biology, University of Tromsg, N-9037 Tromsg, Norway.

Significant positive correlations between body mass and fertility have been described in many species
of cervids, including four sub-species of Rangifer. In virtually every case, however, analyses have
been based on data collected from shot samples or from slaughterhouse material (so-called ‘cross-
sectional’ samples). With data like these, each specimen contributes just one independent datum of a
given type in the analysis. This approach, therefore, inevitably precludes all consideration of
consistent, individual differences in reproductive performance which are a feature of many species of
animals. We show here that body mass-fertility relationships based on data from a cross-sectional
sample provide no basis for predicting the productive potential of an individual reindeer. Lifetime
reproductive success (the total number of calves (male or female) reared to 4 mo. during the lifetime of
a particular female) was measured in a single cohort of females (born 1990, n = 43) in a free-living,
semi-domesticated herd of reindeer from northern Norway. Pregnancy was determined annually from
the plasma concentration of progesterone or with ultrasound. The presence or absence of a calf was
scored in September each year. Logistic regression analysis of pooled data, treated as though it had
been drawn from a cross-sectional sample, suggested that the probability of pregnancy and of
successfully weaning a calf was strongly related to live body mass (LBM) in September prior to the
rut. However, when the same data were re-analysed, grouped by individual life history and using
individual mean lifetime September LBM (MLSLBM) as the independent variable, the effect of body
mass on reproductive performance vanished. The number of calves weaned per female (mean 4.6,
range 0-6) increased with increasing lifespan but neither lifespan, nor the total number of pregnancies
per individual, nor the total number of calves weaned per individual were correlated with MLSLBM.
Some light animals were found to be highly productive; some heavy animals were unproductive. A
female was more likely to wean a calf the following year if she had weighed more than her own
MLSLBM in autumn, irrespective of whether she was heavy or light relative to the cohort mean LBM
for that year. A single measurement of LBM is, thus, not useful for predicting the reproductive
potential of an individual female in this herd. Nor, in situations in which individual animals are
selected for slaughter, is it necessarily useful to measure the quality of a herd in terms of the herd
mean LBM.
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Innvirkning av reinsdyrbeiting pa jordegenskaper pa
Finnmarksvidda

Christian Uhlig & Tore Sveistrup
Planteforsk Holt forskingssenter 9292 Tromsg (Christian.Uhlig @planteforsk.no).

I Igpet av de siste 30 ar er det i flere undersgkelser dokumentert at reinsdyrbeiting pavirker
vegetasjonen pa Finnmarksvidda. Det er kjent at jordegenskapene har avgjgrende innvirkning pa
planteveksten og fglgelig pa produktiviteten i hele gkosystemet. Likevel er det gjennomfort fa
undersgkelser pa hvordan reinsdyrbeiting pavirker jordegenskaper. Malet med denne undersgkelsen
var 4 dokumentere eventuelle endringer i fysiske og kjemiske jordegenskaper som fglge av
reinsdyrbeiting. P4 fire lokaliteter p4 Finnmarksvidda ble det valgt ut 3 prevesteder etter en
subjektiv vurdering av tilstanden for lav og andre vekster: A) godt lav- og plantedekk; B) redusert
lavdekke, men moderat pavirkning av andre planter; C) lav og andre planter nesten helt borte. Det
ble antatt at forskjeller i lav og annen plantebestand var forirsaket av ulik beiteintensitet. De
undersgkte vegetasjonstypene var lavrik fjellbjgrkeskog og lav-lynghei. P4 hvert prgvetakingssted
ble jordmonnet beskrevet og prgvetatt sjiktvis for fysiske og kjemiske jordanalyser. Fysiske
parametre det ble analysert for var jordtetthet, porevolum, vann- og luftinnhold ved forskjellige sug,
plantetilgjengelig vann og tekstur. Kjemiske parametre det ble analysert for var pH, organisk karbon
(org.-C), Kjeldahl-N, kationbyttekapasitet (CEC), basemetning og plantetilgjengelig P, Ca, Mg og
K. Resultatene viste at mineraljorda besto av siltig mellomsand med 1-3% leir. Pa prgvesteder med
god lavvegetasjon var det organiske laget ikke mer enn 6 cm. Plantengtter var i1 hovedsak lokalisert
til det organiske toppsjiktet, men en god del rgtter var det ogsa i de gverste 20 cm av mineraljorda.
Tykkelsen pa det organiske toppsjiktet avtok med avtakende tykkelse pa lav- og plantedekke. Bare
sma forandringer i jordfysiske egenskaper ble funnet mellom de ulike prgvesteder. Det ble funnet en
sterk korrelasjon mellom org.C i jorda og CEC for alle prgvesteder og sjikt. Videre hadde det
organiske toppsjiktet hgyest innhold av plantetilgjengelig P, Ca, Mg og K. Ved & gi ut fra at
forskjellene i lav og annen vegetasjon er et resultat av ulik beiteintensitet, indikerer resultatene at
reinsdyrbeitingen kan fgre til en betydelig reduksjon av det organiske materialet. Pa de undersgkte
lokalitetene pa Finnmarksvidda md mengden organisk materiale i jorda betraktes som en av
ngkkelfaktorene for jordfruktbarhet og dermed ogsa gkosystemets baereevne og produktivitet.


mailto:Christian.Uhlig@planteforsk.no

95

Impacts of reindeer grazing on soil properties on
Finnmarksvidda, Northern Norway

Christian Uhlig & Tore Sveistrup

Holt Research Centre, The Norwegian Crop Research Institute, 9292 Tromsg, Norway.

Numerous investigations have documented changes in vegetation due to reindeer grazing in
Finnmark County, Northern Norway, during the last 30 years. Soil properties are known to play an
essential role for plant growth and thus ecosystem productivity. However, rather few investigations
are done on the impact of reindeer grazing on soil properties. The aim of this investigation was to
identify possible changes in physical and chemical soil properties due to reindeer grazing. At four
different locations on Finnmarksvidda 3 sample sites were selected subjectively according to lichen
and plant cover at each of the locations: A) good lichen and plant cover; B) reduced lichen cover,
but moderate plant cover; C) lichen and plant cover almost absent. It was supposed that differences
in lichen and plant cover were due to differences in grazing intensity. Vegetations types investigated
were lichen rich mountain birch forest, and lichen heath. At each sample site one soil profile was
excavated, thoroughly described and sampled for physical and chemical analysis from the different
soil horizons. Physical parameters studied were soil density, soil porosity, water and air content at
different suctions, plant available water and texture. Chemical parameters measured were pH, soil
organic carbon (org.-C), Kjeldahl-N, Cation Exchance Capacity (CEC), base saturation, and plant
available P, Ca, Mg, K. The results showed that the mineral soil at all sites consisted of loamy
sand/sandy loam with about 1-3% clay. On sample sites with good lichen and plant cover, the
thickness of the organic layer did not exceed 6 cm. Plant roots were mainly found in or directly
below the organic layer, but could also be numerous in mineral B-horizons until the depth of 20 cm.
The thickness of the organic-O horizons decreased with decreasing lichen and plant cover, while soil
pH of organic-O horizons and mineral A-horizons increased with decreasing soil organic matter.
Rather little changes in the soil physical properties of the mineral soil were found. A strong
correlation was found between soil org.-C and CEC for all sites and horizons. Furthermore, organic-
O horizons had generally the highest amounts of plant available P, Ca, Mg, K. Assuming that
differences in lichen and plant cover are related to differences in grazing intensities, results indicate,
that reindeer grazing can considerably reduce amounts of soil organic matter. At the investigated
sites on Finnmarksvidda, soil organic matter is regarded as one of the most essential key factors for
soil fertility, and thus ecosystem sustainability and productivity.
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Estimering av effekt av insektplage, modellert ved hjelp av
klimadata, pa vekts hos reinsdyr om sommeren

Robert B. Weladji .
Department of Animal Science, Agricultural University of Norway, P.O. Box 5025, N-1432 As, Norway.

Kunnskap om atferd tyder pa at insektsstress er den viktigste grunnen til at varme somre gir darlig
kondisjon hos reinsdyr. Jeg utvikler her en enkel indeks for insektplage (IHI), basert pa
klimaparametere som pavirker insektenes aktivitetsniva. Denne indeksen er basert pa temperatur,
vindhastighet og skydekke, og blir videre brukt til a teste hypothesen “Insektplage har en negativ
effekt pa reinens produksjon”, gjennom 4 analysere data fra tre norskereinbeitedistrikt.

Resultatene viser at gkende IHI har negativ effekt pa bade bukke- og simlekalvers hgstvekter. De
paviste effektene oppstdr sannsynligvis pd grunn av redusert beitetid, gkte energikostnader og
redusert melkeinntak. Simlekalver ble gjennomgéende rammet hardest av insektplagen, noe som kan
pavirke framtidig reproduksjon. Dette antyder at blant klimarelaterte effekter kan insektplage vare
en ngkkelfaktor for a forstd reinens populasjondynamikk. Den presenterte indeksen er enkel &
beregne, og kan brukes til 4 kvantifisere insektplagen i ulike sommerbeiteomrader.

Use of climatic data to estimate the effect of insect
harassment on summer weight gain in reindeer (Rangifer
tarandus) calves

There is a lot of behavioural evidence supporting that harassment by insects is the most important
causal link between warm summer temperatures and low body condition of reindeer, and that insect
activity is influenced by weather condition. However much less is known regarding the effect of
insect harassment on individual performance, measured as weight gain during summer for example.
Using climatic data, this paper develops a simple index for the analysis of insect harassment that
allows considering weather variables known to significantly affect insect activity and/or the level of
insect harassment. The insect harassment index (IHI) which is based on ambient temperature > 13
°C, wind speed < 6 m/s and cloud cover < 40%, is further used to test the hypothesis that insect
harassment has a negative effect on reindeer performance during summer in three Norwegian
populations. Results show that insect harassment negatively affects autumn weight of both male and
female calves, which lose up to. 66 g per unit of IHI. This is most likely through reduced grazing
time, increased energy expenditure and reduced lactation for calves. Female calves lost more weight
than males. This effect may therefore have consequence on future reproductive performance, calving
time, calf birth weight and neonatal mortality. Insect harassment may therefore be a key-climate
related factor for the summer ecology of reindeer and caribou. The presented index is easy to
estimate and may be used to quantify and compare harassment level at various reindeer summer
grazing areas.
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Foring av avmagrede og underernrte reinsdyrkalver
—fordypningsoppgave ved Norges veterinerhggskole

Helene T. Weydahl
Norges veterinzrhggskole, Boks §146 Dep., 0033 Oslo, Norge.

Bakgrunn

Reindrift i Norge er basert pa gjeting av rein pa utmarksbeite aret rundt. Varforholdene gjgr noen
ganger at beitet er utilgjengelig pa grunn av sng- og/eller isdekke. Nar dette skjer, er kalvene spesielt
utsatte for & dg av avmagring. For & hindre dette, prgver reingjeterne 4 ta seg av de svake kalvene.
Kalvene blir tatt ned fra flokken, og f6ret i gjerder nar huset. Jeg har imidlertid erfart at mange av
disse kalvene dgr etter 2-4 uker. Oppgaven min vil handle om hvordan man kan lgse problemet med
a fore disse kalvene.

Relevante faktorer & utdype i dette studiet

e Valg av fortype: Hay, silo, pellets, lav. Bgr bruk av mineralslikkestein anbefales?

e Betydning av mikrobiologisk férkvalitet: Mugg, listeria, andre agens?

e Betydning av ern@ringsmessig forkvalitet: Innhold av protein, lgselige karbohydrater, hemi-
cellulose, cellulose og lignin. Hvordan er kvaliteten pa det foret som brukes i dag? Og hva
slags kvaliteter anbefales?

e Overfgring av vomsaft fra dyr med funksjonell vom — en méte a bedre fordgyelsen pa hos
dyr med sviktende vomfunksjon? En hjelp ved overgangsforing?
Tidspunkt for start av tilleggsforing: Er kalvene i for darlig form nar foringa starter?
Arealbehov per rein i foringsgjerdet.
Effekt av a gi kalvene tilgang til vann, s& de ikke behgver & bruke energi pa a smelte sng.
Vil kalvene benytte seg av fremsatt vann?

e Tilbakefgring til flokken: Hvordan velge det riktige tidspunkt?

Oppgaven skal gjennomfgres varen 2003. Jeg er takknemlig for kommentarer til dette prosjektet,
enten muntlig under konferansen, eller til min e-post adresse: weydahlh@hotmail.com
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Feeding of emaciated and undernourished reindeer calves — a
degree project at NVH

Helene T. Weydahl
The Norwegian School of Veterinary Science (NVH), Box 8146 Dep., 0033 Oslo, Norway.

Background

Reindeer herding in Norway are commonly based on natural pastures all through the year.
Sometimes the snow and/or ice conditions may render the pastures inaccessible to the animals.
Under such circumstances the calves are especially prone to succumb to starvation, and the herders
try to pick up weak calves and transport them down from the winter pasture, to be fed in a fence
near the house. However, in my experience, these calves very often die after 2-4 weeks. In my
degree project I want to approach the problem of feeding these calves.

Relevant factors to be investigated in this study

e Which feed to choose: Hay, ensilage, pellets, lichens. Should licking-stones be
recommended?

e The significance of microbiological feed quality: Mould, listeria, others?

e The significance of nutritional feed quality: Contents of protein, soluble carbohydrates,
hemi-cellulose, cellulose and lignin. What is the quality of feeds used today? What is
recommended?

e Transmission of rumen fluid from animals with a functioning rumen — a way to improve the
digestion in animals with failing rumen function? A way to smoothen the adaptation to new
feeds?

e How to find the right time to start supplemental feeding: Are the calves too emaciated when
the feeding starts?

e Area needed in the feeding fence.

Effect of giving the calves water, to make it unnecessary to use energy for melting snow.
Will the calves make use of the water?
e The return to the herd and the natural pastures: How to find the right time?

The study will be performed in the spring 2003. I am grateful for any comments to this project,
either orally during the conference or to my e-mail address: weydahlh@hotmail.com
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Slaktkroppssammansittning 1 relation till vikt och kondition
hos renkalvar

Eva Wiklund & Ingemar Hansson
SLU, Inst. for livsmedelsvetenskap, Box 7051, S-750 07 Uppsala, Sverige.

Inom den svenska renndringen diskuteras idag allt oftare betydelsen av en Skad produktion i
renhjorden. Produktiviteten kan forbittras bl.a. genom: a) optimal anpassning av djurantalet till
betesresursen sd att god produktion kombineras med en tillracklig storlek pa renhjorden, b) optimal
hjordstruktur med sé stor andel hogproduktiva djur som mojligt. Produktiviteten per djur har néra
samband med djurens kondition (Danell, 1998). Hjordstrukturen kan paverkas genom olika
slaktstrategier, dér kalvslakt dr ett vanligt alternativ for att &ka renhjordens produktivitet (Helle &
Kojola, 1993; Danell, 1998). I Finland har en produktionsmodell baserad pa kalvslakt varit vanlig
sedan borjan av 1970-talet, och idag domineras slaktstatistiken totalt av kalvslakt (Nieminen et al.,
1998).

Eftersom kalvar utgoér en 6kad andel av den svenska renslakten idag (60% av den totala slakten
slaktsdsongen 1999/2000 (Statens Jordbruksverk, 2000)), ar det viktigt att kdnna till kalvarnas
slaktkropps-egenskaper. I denna undersdkning studeras i vilken utstrickning kalvarnas storlek och
kondition vid slakt paverkar slaktkropparnas egenskaper. Totalt ingick 75  renkalvar i
undersokningen (50 handjur och 25 hondjur). Alla renar slaktades pa slakteriet i Harads, Sverige
(Arctic Deli AB). Vid slakt bedévades renarna med bultpistol fére avblédningen. Slaktkropparna
som ingick i understkningen valdes ut under vinterslaktsisongen (frdn november till mars) for att pa
bista sitt beskriva sdsongsvariationen och samtidigt slakta kalvarna vid normal tidpunkt pa aret.
Alla slaktkroppar vigdes och klassificerades enligt EUROP-skalan for konformation och fettinnehall
innan de styckades. Samtliga slaktkroppar styckades i kommersiella detaljer och sorteringar och 21
av dem har totaldissekerats. Dissektion innebdr uppdelning av slaktkroppen och de enskilda
detaljerna i ko6tt och ben. I den méan det finns nagot fett tas det bort ifran kétt och ben. Tekniken ar
densamma som tillampas vid dissektion av slaktkroppar fran nétkreatur, dovhjort, dlg och gris (t.ex.
Hansson & Malmfors, 1978; Hansson, 1997).

Alla slaktkroppar hade lagt innehall av fettvivnad. De dissekerade slaktkropparna inneholl i
genomsnitt 71,5% kott och 25,0% ben. Avsaknad av fett bidrog till att de littare (< 20 kg)
slaktkropparna hade 0,7% hogre kottinnehdll dn de tyngre (> 20 kg). Det var ingen signifikant
skillnad i slaktkropparnas fettinnehdll nar hon- och handjur jimérdes. P4 de flesta slaktkroppar var
larmuskulaturen tillrdackligt valutvecklad for att ge kommersiella styckningsdetaljer (benfria stekar).
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Carcass composition of reindeer calves in various physical
condition

Eva Wiklund & Ingemar Hansson
Swedish University of Agricultural Sciences, Department of Food Science, P.O. Box 7051,
S-750 07 Uppsala, Sweden (eva.wiklund @1lmv .slu.se).

Improved meat production in the reindeer herd is an important subject in today’s Swedish reindeer
industry. The production can be increased by: a) balancing the herd size to the pasture resources, and
b) optimising the herd structure towards a high proportion of high-producing animals. The
productivity of the herd is closely correlated to the physical condition of the animals (Danell, 1998).
The herd structure can be influenced by different slaughter strategies, where an increased percentage
of calf slaughter is a commonly used method to increase the meat production from the herd (Helle &
Kojola, 1993; Danell, 1998). This method has been used in Finnish reindeer herds since the
beginning of the 1970°s and a large percentage of calf slaughter is today totally dominating the
slaughter statistics (Nieminen et al., 1998).

Since the number of reindeer calves slaughtered are increasing also in Sweden (60 percent of the
total reindeer slaughter 1999/2000 (National Board of Agriculture, 2000)), it is important to
investigate their carcass quality. A total of 75 reindeer calves were included in a study (50 males and
25 females) to evaluate the influence of body weight and physical condition on carcass
characteristics. All reindeer were slaughtered at a commercial slaughter plant, Arctic Deli AB,
Harads, Sweden. At slaughter the animals were stunned with a captive bolt. The carcasses were
collected over the winter slaughter season, i.e. from November to March to represent the normal
time of slaughter for reindeer calves and the seasonal variation in quality. Before cutting, all
carcasses were weighed and graded for body conformation and fat content according to the EUROP
grading system used in Sweden. All carcasses were cut into commercial details and 21 of the
carcasses were completely dissected. Dissection means that the carcass is separated in various
details and further into lean meat, fat and bone. The same technique has earlier been used for beef,
lamb, pig, fallow deer and moose carcasses (i.e. Hansson & Malmfors, 1978; Hansson, 1997).

All carcasses had low content of fat tissue. The average lean meat and bone content were: 71.5 and
25.0 percent respectively. The light carcasses (< 20 kg) had 0.7 percent higher meat content
compared with the heavier (> 20 kg) ones, probably an effect of the low fat content. No significant
difference in fat content was found between male and female calves. The muscularity of the
hindquarter was good enough for most carcasses to give commercial cuts of high quality.
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Missbildningar hos renkalvar

Erik Agren
SVA, Department of Pathology, S-751 89 Uppsala, Sweden (Erik. Agren@sva.se).

Enstaka fall av missbildningar har rapporterats hos ren (Rangifer tarandus tarandus), bl.a. gomspalt,
Over/underbett, navelbrack, vattenskalle, fiskfjillsjuka och onormalt antal ben. I ett projekt med
Overvakade kalvningar i naturhign obducerades under fyra kalvningssédsonger alla doda kalvar under
forsta levnadsmanaden. Sex fall med synliga missbildningar noterades (tabell 1), vilket &r 3,8% av
totalt 158 obducerade renkalvar, och medftr en frekvens pa 0,2% missbildningar av berdknat 2190
fodda kalvar. Frekvensen missbildningar hos den studerade gruppen renar ir inte hdgre 4n hos andra
husdjur, men de funna missbildningarna har &rftliga faktorer hos andra djurslag och kan férvintas
vara arftliga dven hos ren. I dagens traditionella renskotsel sker parmingen helt opaverkat av
ménniskan, och avelsurvalet sker huvudsakligen bland vajorna, vilket sker under samlingar och
skiljningar, medan infingade sarvar till stérre del slaktas. Missbildningar bland renar &r dock
sannolikt inte ndgot problem f6r renpopulationen eller for rennéringen, da fribetande djur medfor att
svaga individer sallas bort av det naturliga urvalet, sa att daliga genetiska anlag inte sprids.

Malformations in reindeer calves

Single cases of malformations have been reported sporadically in semi-domestic reindeer (Rangifer
tarandus tarandus), e.g. brachygnatia, cleft palate, omphalic hernia, hydrocephalus, icthyosis, and
anomalous number of limbs.In a four-year study in Visterbotten, Sweden, of reindeer females
calving under surveillance in enclosures, all dead calves were necropsied (all less than 1 month of
age). Six visible malformations were documented (table 1.), which is 3.8% of the total 158
necropsied calves, and is a malformation frequency of 0.2% of the calculated 2190 calves born in
enclosures during four calving seasons. The frequency of malformations is not higher than in other
domestic animals, but all malformations found in the study are lethal for the individual and are
known in other species to be inheritable. In traditional remdeer herding of today, breeding is usually
uncontrolled by man, and selection of breeding animals is mainly done with females, as most males
caught in the round-ups during autumn are slaughtered.. Malformations in semi-domesticated
reindeer is probably not a problem for the population or the herd management, as nature quickly
eliminates individuals unfit to survive in the wild, stopping all extensive spread of such genetic
material.

Fall/ Missbildning / Malformation

Case no.

1-2 Gomspalt (GS)/cleft palatae (CP) (palatoschisis)

3 GS, underbett/CP, shortened upper jaw (palatoschisis, brachygnatia maxilla)

4 GS, harmynt/cp, lip and upper jaw (cheilo-gnatopalatoschisis), kroksvans/crooked

tail (defect tail vertebrae), hjirtmiss-bildning (ventricular septumdefekt)/ heart
malformation (ventricular septal defect), avsaknad av vinster njure, rektum och
anus/aplasia of left kidney, rectum and anus (agenesis ren, atresia ani/rectum).

5 Arthrogryposis (AG) (muskelkontraktioner) med snedstillning i brostryggkotpelare
och ledkontraktur i bada bakbenen/ AG (muscle contractions) with torticollis,
thoracic vertebral deviation, and ankylosis in both hind limbs.

6 Hjdrtmissbildning, ej definierad (bortkommet preparat p.g.a. felmérkning)/heart
malformation, undefined (lost due to mislabeled specimen).

Tabell/Table 1. Pavisade missbildningar bland 158 obducerade renkalvar under en manads
alder, dren 1997-2000. / Diagnosis of malformations found at necropsy of 158 reindeer
calves, less than 1 month of age, in 1997-2000.
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Orsaker till perinatal dodlighet hos renkalvar 1 hdagn

Erik Agren
SVA, Department of Pathology, S-751 89 Uppsala, Sweden (Erik. Agren@sva.se).

Kalvoverlevnaden dr av avgorande betydelse for produktiviteten inom rennéringen. Studier pa
kalvforluster fran kalvmairkning (ca tva manaders alder) och framéit hade tidigare utforts i Sverige,
men ¢j fran forlossning till kalvmirkning p.g.a. svarigheten att bland fribetande renar aterfinna déda
spadkalvar. I Visterbottens Lédn utférdes forsok med &vervakad kalvning i hédgn under fyra
kalvningsperioder (1997-2000). Hagarna bevakades storre delen av dygnet mot rovdjur. Kalvningar
Overvakades och doda kalvar obducerades. Under hignperioden var kalvforlusten i medeltal 7,5%.
Varen 2000 var vajorna uppdelade i hagar efter kroppsvikt, och dé noterades att kalvdddligheten i
hagen med mindre vajor (<60 kg) var dubbel sa hog som i hagen med vajor >60 kg. Den
dominerande forlustorsaken “utmérglad/dvergiven® som sags vid obduktion av de totalt 124 funna
doda kalvarna under hiignperioden (diagram 1) kan antas bero pa antingen svagfédda kalvar eller
daliga modersegenskaper. Prelimindra beteendestudier tyder pa att kalvning i héign i sig inte stor
kalvningen eller moder-kalvkontakten. Med undantag for ett ar kunde predation uteslutas som
forlustorsak i hignen. Den tidiga kalvdodlighet som noterats i hiéignet bor i vissa delar kunna spegla
kalvforlusterna @ven bland frigaende renar, men att stdrre rovdjursforluster kan forvintas, och att
antalet infektioner troligen &r mindre. Studien visar att skotsel- och Overvakningsinsatser under
hdgnperioden har avgorande betydelse for att minska tidiga kalvforluster orsakade av olyckor,
infektioner och rovdjur. Livdjur ska helst selekteras avseende goda modersinstikter och
anpassningsférmaga till systemet med 6vervakad kalvning i hign, for att forbattra kalvoverlevnaden.

Causes of perinatal mortality in reindeer calves

Reindeer calf survivability is crucial to the productivity in reindeer herding. Calf mortality has in
Sweden mainly been studied from the age of about two months, at the time of summer calf marking,
and onwards, due to the problem of finding carcasses in the field to study the perinatal mortality. In
a four year study (1997-2000) in Visterbotten county, Swedeny reindeer females were kept in a large
enclosure during the calving seasons, to calve under close surveillance. The surveillance included
deterring predators, spotting reindeer with calving problems or disease, and finding deceased calves
to be necropsied. The calf mortality in the enclosures was in average 7,5%. In the Spring of 2000 the
females were separated into different enclosures according to body weight at the time. Calf mortality
was in the >60 kg group found to be only half of that in the group of females <60 kg. In the 124
necropsied reindeer calves found dead during four calving seasons, the single dominating cause of
death was “emaciation/abandonment® (figure 1), which could have been due to either weak-born
“fading* calves, or poor maternal instincts in the females. Preliminary ethologic studies in the
enclosures did not show that calving or mother—calf bonding was disturbed by the fenced-in
situation. Infections can be expected to be a problem not found in free-ranging animals whereas
predation in the enclosures could be excluded, except for bear attacks one year. The study shows
that good management and appropriate hygienic measures are crucial to keep the calf losses as low
as possible. Selection of breeding stock with good maternal instincts and adjustability to the
situation of calving under surveillance in enclosures should also improve calf survivability.
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Not established Abortion Abort
Ej faststalid 13 %
8%

Infection
Infektion
15 %

Malformation
Missbildning
4%

maciation/
abandoned

Predation Utmarglad/
21 % dvergiven
29%
Trauma
10 %

Diagram 1. Causes of perinatal calf losses in reindeer calving in enclosures, 1997-
2000. Total number of necropsied reindeer calves (aged 0-1 month); 124. Average
calf loss per year 7,5 %. All predation was due to three attacks by brown bear in 1998.

Diagram 1. Tidiga kalvforluster hos varhidgnade vajor under 1997-2000, fordelade pé
forlustorsaker. Totalt 124 aborterade eller fodda kalvar som obducerats, ingér.
Medelforlust per &r 7,5 %. All predation skedde vid tre bjornbesok 1998.
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Smaltbarhet av lav och ensilage i vomviétska fran ren

Birgitta thmanl, Johanna Wallsten’, Oje Danell' & Peter Udén®
'Enheten for renskotsel, Inst. f. husdjursgenetik, SLU, Box 7023, S-750 07 Uppsala, Sverige.
*Inst. f. husdjurens utfodring och vard, SLU, Box 7024, S-750 07 Uppsala, Sverige.

En enkel in vitro-metodik for att uppskatta sméltbarheten av vallfoder (VOS = vomvitskeloslig
organisk substans) andvinds som rutinmetod vid SLU for att bedoma foder till notkreatur. Vi har
jamfort smiltbarhet in vitro och in vivo for tre olika foder, lav (Cladina spp.) och tva kvaliteter av
blandat gris-ensilage (forsta och andra skord), for att ta reda pa om VOS kan anvindas ocksa for att
bedoma foder till renar.

Tio renar gavs tre blandade dieter (80% lav och 20% ensilage eller 20% lav och 80% av endera av
de tva ensilagen) i en change-over design. Varje diet gavs under 14 dagar och track samlades under
de sista 5 dagarna. Den skenbara smiltbarheten in vivo av de olika dieterna beriknades som utfodrad
minus avgiven organisk substans i tricken i % av utfodrad mingd. Vid berdkning av sméltbarheten
for de enskilda foderslagen antogs att det inte var nagra interaktioner mellan foderslagen.
Vomvitska fran slaktade renar utfodrade med de olika dieterna anvindes for att mita VOS. Virdet
pad VOS anvindes for att uppskatta sméltbarhet in vitro av de olika foderslagen med hjilp av en
kalibrering gjord for notkreatur.

De beriknade smiltbarheterna skiljde sig endast marginellt fran de uppmitta virdena in vivo.
Smiltbarheten var lédgst for lav (72% smiltbar organisk substans enligt VOS och 74% enligt in vivo
métningarna), och hogst for ensilage fran forsta skord (77% enligt VOS och 76% in vivo). Virdena
for VOS 1 lav blev ldgre nidr vomvitska fran ren som inte gatt pa lavdieten anvindes, medan VOS i
ensilage inte var beroende av vomvitskedonator. De lavutfodrade renarna hade signifikant hogre
foderintag (rdknat som torrsubstans) dn de renar som fick mest ensilage. Det kan vara si att
uppehéllstiden i vommen dr kortare for lav @n for ensilage, som en effekt av olikheten i struktur.
Detta skulle da resultera i en stérre vomfyllnad hos de renar som utfodrats med huvudsakligen
ensilage (vilket ocksa observerades vid slakt) och méjligen ha negativ effekt pa foderintaget.

Var slutsats dr att den anvidnda metodiken for att midta VOS kan anvindas for att bedoma
sméltbarhet for ren i de undersokta foderslagen. Den kalibrering som anvénds for nétkreatur ger en
bra uppskattning av smiiltbarheten i dessa foder. Vi fick olyckligtvis vildigt liten skillnad i
sméltbarhet mellan de olika foderslagen. Ytterligare studier behdvs darfor, for att faststdlla om
relationen mellan sméltbarhet in vitro och in vivo dr densamma dven f6r andra foderslag, specielit de
som har en mycket 1ag eller mycket hog sméltbarhet.
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Digestibility of lichens and silage in reindeer rumen fluid

Birgitta Ahmanl, Johanna Wallsten', Oje Danell'’ & Peter Udén®

'Reindeer Husbandry Unit, Department of Animal Breeding and Genetics, SLU, P.O. Box 7023, S-750 07
Uppsala, Sweden.

*Department of Animal Nutrition and Management, SLU, P.O. Box 7024, $-750 07 Uppsala, Sweden.

A simple in vitro method to assess the digestibility of silage and hay (VOS = rumen organic matter
digestibility) is used as a routine procedure at SLU for evaluation of feeds to cattle.

We compared in vitro and in vivo digestibility of three different feeds, lichens (Cladina spp.) and
two qualities of mixed grass silage (first and second harvest), to find out if VOS can be used also to
evaluate forages to reindeer.

Ten reindeer were given three mixed diets (80% lichens and 20% silage or 20% lichens and 80% of
either of the two silages) in a change-over design. Each diet was given for 14 days and faeces were
collected during the last 5 days. In vivo apparent digestibility of the mixed diets was calculated
based on organic matter intake and faecal excretion. The digestibilities of the single feeds were then
calculated, by differences, assuming no interactions between the feeds. Rumen fluids from
slaughtered reindeer fed the same diets were used to measure VOS. The VOS value was used to
estimate digestibility of the different feeds, using a formula based on calibrations made for cattle.
The estimated digestibilities differed only marginally from those measured in vivo. Digestibility was
lowest for lichens (72% digestible organic matter according to VOS and 74% according to in vivo
measurements) and highest for silage from the first harvest (77% according to VOS and 76% in
vivo). Lower VOS for lichens was obtained when the rumen fluid was taken from a reindeer eating
mainly silage, while VOS for silage did not depend on rumen fluid donor. The lichen fed reindeer
had a significantly higher dry matter intake than the silage fed reindeer. It might be that the retention
time in the rumen is longer for silage than for lichens, because of the difference in structure. This
would then result in a greater rumen fill (which was also observed at slaughter) and possibly have a
negative effect on feed intake.

We conclude that the tested VOS procedure can be used to estimate digestibility of the forages to
reindeer. The calibration obtained for. cattle gave good estimates of digestibility for these feeds.
However, we were unfortunate in getting a narrow range of digestibilities in this experiment and
further investigation have to be made to examine if the relationship between in vitro and in vivo
digestibility is the same for other feeds, especially those with very low or very high digestibilities.
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Reinens hudbrems - Hypoderma tarandi — om egenskaper
ved fgrstestadiumslarven
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Reinens hudbrems eller gormflua (Hypoderma tarandi), en reinparasitt med ett-arig livssyklus,
forarsaker driftsproblemer og gkonomiske tap i reindriften og regnes som den av reinparasittene som
kanskje har stgrst gkonomisk betydning. Den parasittiske larven forérsaker en tilstand kjent som
”cutaneous myiasis”, noe som innebzrer generell svekkelse av dyret og nedsatt beitingsaktivitet,
allergiske reaksjoner, sekunda®re infeksjoner med mikroorganismer, hudskader som gir plager for
reinen og redusert skinnverdi for eieren, og ved svert hgye antall kan larvene vere en direkte
dgdelighetsfaktor. Effektive antiparasittmidler, slik som ivermektin, er tilgjengelig for & redusere
parasittbelastningen. Det meste av ivermektindosen kommer imidlertid ut igjen relativt uforandret
gjennom avfgringen. Dette, sammen med eventuell resistensutvikling som fglge av langvarig bruk
av antiparasittmiddel, fgrer til bekymring for mulige ugnskete gkologiske virkninger. Om andre anti-
parasittstrategier kunne utvikles kunne det vare av stor betydning, og ervervelse av mer
basiskunnskap omkring larvens biologi og levemdte er grunnleggende i slik sammenheng.

Av hudbremsens tre larvestadier er det den nyklekte fgrstestadiumslarven som fgrst mgter reinen og
reinens immunapparat. Prosjektet, som har gkonomisk stgtte fra Reindriftens utviklingsfond, Alta,
giennomfgres i fgrste omgang studier av histologisk og immunhistologisk sammensetning av
forstestadiumslarven, og forelgpige resultater fra dette presenteres.

Reindeer warble fly - Hypoderma tarandi — histological and
immuno-histological properties of the 1% instar larvae

The reindeer warble fly (Hypoderma tarandi), a parasite with a one-year life cycle, causes
management problems and economic losses in reindeer husbandry and is often considered the
probably most economically significant parasite of reindeer. The parasitic larvae cause cutaneous
myiasis, generally resulting in weakness and decreased grazing vitality, allergic responses, skin
damage, secondary infections by micro-organisms, and at high densities the larvae can be a direct
mortality factor. Effective broad-spectrum antiparasitic drugs such as ivermectin are available to
control the parasite burden, but most of the ivermectin dose is excreted relatively unaltered in the
feces. This, together with the possibility of resistance development resudting from long term use of
the drug, cause concern of possible impacts on reindeer pasture ecology. If other strategies could be
developed, this could be of great importance, and in this context acquirement of more of basic
knowledge of the biology and mode of life of the larvae is important.

Of the three stages of the warble fly larvae, the newly hatched 1* instar larvae is the first one to meet
the reindeer and the reindeer immune system. In the project, which is economically supported by the
Reindeer Husbandry Development Fund, Alta, the first part is related to properties of the 1% instar
larvae with respect to histology and immuno-histology. Preliminary results are presented.



