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Beregninger av forinntaket til frittgående reinsdyr om 
vinteren 

Pål Vegar Storeheier1, Svein D. Mathiesen2 & Monica A. Olsen1 

1 Department of Arctic Biology and Institute of Medical Biology, University of Tromsø, N-9037 Tromsø, 
Norway. 

" Department of Arctic Veterinary Medicine, The Norwegian School of Veterinary Science, N-9292 Tromsø, 
Norway. 

Dette studiet ble påbegynt for å måle forinntaket til frittgående tam rein (Rangifer tarandus 
tarandus) seint om vinteren i Finnmark, Norge. Forinntaket ble beregnet indirekte ved hjelp av 
målinger av møkkproduksjon og beregninger av diettens fordøyelighet. Tre rein kalver (10 måneder) 
ble opplært til å ha på seg spesiallagde møkksamlere under kontrollerte betingelser ved Avdeling for 
Arktisk Biologi, Universitetet i Tromsø. Dyrene ble gitt krom oksid (Cr 2 0 3 ) kapsler (Captec, 
Laverton, Australia) oralt. Disse blir liggende i vomma og frigir en konstant mengde C r 2 0 3 per dag. 
Reinsdyrene ble deretter satt ut i en frittgående flokk som gikk på vinterbeite i Finnmark. I en 
seksdagers periode i mars 2000 hadde dyrene på seg møkksamlere som ble tømt en gang per dag. 
Innholdet av krom oksid i den innsamlede møkka blir nå analysert. Da dyrene ble slaktet ved 
forsøksslutt dominerte vedaktige planter (35%) og lav (32%) den botaniske sammensetningen i 
vomma, mens kun små mengder gressaktige planter (13%) og mose (6%) ble funnet i vomvæsken. 
Dyrenes gjennomsnittlige, daglige produksjon av møkk var 315.4 g tørrstoff (TS) eller 8.6 g TS • kg" 
1 kroppsvekt. Hvis man antar at dyrene fordøyde gjennomsnittlig 60% av tørrstoff et i de plantene de 
spiste, vi l dette tilsvare et gjennomsnittlig daglig forinntak på 788.6 g TS eller 21.5 g TS • kg"1 B M . 
Disse foreløpige resultatene indikerer at TS inntaket til våre frittgående rein var lik TS inntaket til 
rein som står på bås og som blir gitt fri tilgang til pelletert reinfor om vinteren. 

Voluntary food intake in free-ranging reindeer in winter 
The present study was initiated to estimate the food intake in free-ranging semi-domesticated 
reindeer {Rangifer tarandus tarandus) in late winter in Finnmark, northern Norway. Food intake 
was estimated indirectly using measurements of faecal production and estimates of forage 
digestibility. Three 10 months old reindeer calves were accustomed to wear faeces collecting bags 
under controlled conditions at the Department of Arctic Biology, University of Tromsø. The animals 
were given intraruminal chromic oxide (Cr 2 0 3 ) controlled release capsules (Captec, Laverton, 
Australia) orally and subsequently released into a reindeer herd freely grazing on their winter 
pastures in Finnmark. During a period of six days in March 2000, the reindeer were fitted with 
faeces collecting bags that were emptied once a day. The chromic oxide content of this faeces is 
currently being analysed. When the animals were slaughtered at the end of the experimental period, 
woody plants (35%) and lichens (32%) dominated the botanical composition in their rumen, whereas 
only minor amounts of graminoids (13%) and mosses (6%) were present in the rumen fluid. The 
mean daily dry matter (DM) faecal output of the animals was 315.4 g D M or 8.6 g D M • kg' 1 body 
mass (BM). Assuming a mean digestibility of the forage plants eaten by reindeer in winter of 60% 
D M yields a mean daily food intake 788.6 g D M or 21.5 g D M • kg"1 B M . These preliminary results 
suggest that the D M intake in our experimental free-ranging animals were equal to the D M intake in 
captive reindeer fed ad libitum amounts of a pelleted reindeer feed in winter. 
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Utfodring av renar - mojligheter, effekter och ekonomi 

Birgitta Åhman & Oje Danell 
SLU, Reindeer Husbandry Unit, Department of Animal Breeding and Genetics, P.O. Box 7023, S-750 07 
Uppsala, Sweden. 

Utfodring av renar har blivit allt vanligare under senare år. Renar utfodras under langre perioder for 
att undvika stor dodlighet och for att bibehålla eller forbåttra dj urens fysiska kondition under vintern 
eller for att uppnå hogre kroppsvikter fore slakt. I Sverige utfodras också 7000-8000 renar per år for 
att sanka halterna av radioaktivt cesium fore slakt. I det senare fallet betalar staten ersåttning till 
renagaren for de kostnader som utfodringen medfor. Kostnadema år annars relativt hoga i 
forhållande till den forvantade vinsten i form av okad produktion - fler overlevande renar och fler 
vajor som producerar kalvar eller tyngre renar vilka ger mer kott per djur. 
V i har beråknat utgifter och avkastning vid utfodring av ren i olika situationer, exempelvis utfodring 
av kalvar och ungdjur fore slakt, utfodring av hela vinterhj orden under vintem och utfodring av 
vajor under våren. Utgifterna, i forstå hand betalning for f oder, stångsel, transporter och arbete, ar 
relativt låtta att beråkna. Vinsten dåremot beror mycket på den produktivitet som skulle uppnås om 
renama holls bara på naturligt bete, och år dårmed beroende av en mångd omgivningsfaktorer, som 
inte kan uppskattas med enkla metoder. Vår slutsats år dock att utfodring, anvånt rutinmåssigt i 
renskotseln, bara år lonsam i speciella situationer. Att hålla betena i bra kondition genom att anpassa 
renhj orden till betenas produktivitet och optimera hjordstrukturen år ekonomiskt effektivare ån 
långa perioder med kompenserande utfodring. Situationen blir annorlunda ur ekonomisk synpunkt 
om syftet år att rådda djur under enstaka år med exempelvis extrema snoforhållanden. 

Reindeer feeding - possibilities, effects and economy 
Feeding of reindeer has been getting more common during recent years. Reindeer are fed for longer 
periods either to avoid excessive losses and preserve or improve the physical condition of the 
animals in the in the winter, or to achieve higher body weights before slaughter. In Sweden, 7000¬
8000 reindeer per year are also fed to reduce the levels of radioactive caesium in the body before 
slaughter. In the latter case the reindeer owners are compensated by the state for the cost of feeding. 
The costs are, otherwise, relatively high compared to the expected yield in terms of improved 
production, either as more reindeer surviving and producing calves or heavier reindeer producing 
more meat per animal. 
We have calculated the costs and benefits of feeding reindeer in different situations, e.g. feeding of 
calves and yearlings before slaughter, feeding the whole winter herd during winter, and feeding 
breeding females in the spring. The expenses are mainly costs for feed, fences, travel and labour and 
are thus relatively easy to calculate. The yield, on the other hand, very much depends on the 
productivity that would be obtained if the reindeer were kept only on natural pastures and thus 
depends on a number of environmental conditions that are not assessed very easily. However, we 
conclude that feeding, as routine in reindeer management, is profitable only in special situations. 
Keeping the pastures in good condition by adapting stocking rate to the productivity of the ranges 
and optimising herd structure are economically a more effective ways to improve the productivity in 
the reindeer heard than long periods of compensatory feeding. The situation is different from 
economic point of view when the purpose is to save animals during occasional years with e.g. 
extreme snow conditions. 
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Porojen talviruokinta - kokemuksia ja tuloksia Suomesta 

Veikko Maijala & Mauri Nieminen 
Riista- ja kalatalouden tutkimuslaitos, Porotutkimusasema, FIN-99910 Kaamanen, Finland. 

Porojen talviruokinta aloitettiin Suomessa 1970 luvun alussa. Ensin poroja ruokittiin vain huonoina 
vuosina. Suomessa porojen lisà- ja tarharuokinta aloitetaan viimeistààn silloin kun, kaivuolosuhteet 
vaikeutuvat ja porot eivât saa enâà riittâvàsti rehua luonnonlaitumelta. Erâissà poronhoitoalueen 
paliskunnissa lâhes koko porokarja pidetàân talvisin tarharuokinnassa. Vain muutamassa 
paliskunnassa lisàruokintaa ei harjoiteta juuri lainkaan. Poronhoitoalueen etelaosissa poroja 
ruokitaan pàâasiassa tarhaan, keskiosissa tarhaan ja maastoon ja pohjoisosissa pàâasiassa maastoon. 
Suomessa maastoruokinnan yleisimmat rehut ovat heinâ, sâilôrehu ja teollinen tâysrehu. Rehua 
varataan riittâvàsti ruokintaa varten, niin ettei se lopu talven aikana kesken. Maastoruokinnan ideana 
on korvata se ravinnon màârâ, jota poro ei saa luonnosta ravinnontarpeensa tyydyttamiseen. 
Lisaruokinnassa poro saa annetusta rehusta ainoastaan osan pâivittàisestà ravinnontarpeestaan, 
loppuosan se saa luonnonlaitumelta. Tarharuokinnassa poro saa kaiken ravintonsa annettavasta 
rehusta. Suomessa tarharuokinnassa kàytettàvàt aidât ovat niin isoja, ettâ poroilla on jatkuvasti 
saatavilla puhdasta lunta. Sairaille ja heikoille poroille varataan orna aitaus. Porotarhassa on myôs 
niille poroille oma aitaus, jotka tuodaan tarharuokintaan muita myôhemmin. Metsàstà tuodut porot 
totutetaan omassa aitauksessa tarharuokinnassa kàytettàviin rehuihin. Aina kun porolle annetaan 
sellaista rehua, mita se ei oie aikaisernmin saanut, on poro totutettava syômàân sità. Tottuminen 
ruokinnassa kàytettàviin rehuihin kestàâ 2-3 viikkoa. Tarharuokinnassa porojen kuntoa ja 
kàyttâytymistâ seurataan pàivittàin. Jos poro ei ruokinta aikana tule syômàân, niin silloin 
tarkistetaan syy syômâttômyyteen. Onko poro sairas vai kyllàinen ja on mârehtimàssà. Poroille 
annetaan rehua hieman enemmàn kuin niiden yllàpitotarve vaatisi. Nain pyritààn varmistamaan 
porojen hyvâ kunto. 
Tuloksia Paliskuntain yhdistyksen porokoetarhalta Kaamasesta 
Talvella 1999 tutkimuksessa oli neljâ ryhmàà: 1) normiruokinta aitaukseen teollisella tàysrehulla 
(PH; Poronherkku, Rehuraisio, 1,5 kg/poro/vrk), 2) maastoruokinta (0,9 kg PH/poro/vrk), 3) 
luonnonlaidun, 4) rehua vapaasti saatavilla (PH) (ympârivuotinen ruokinta) (vaatimet sôivât 2,9 kg 
ja vasat 2,7 kg/poro/vrk). 
Normi- ja maastoruokinnassa olleiden vasojen keskipainot pysyivàt koejakson (21.1.1999¬
28.4.1999) ennallaan (45 kg). Luonnonlaitumien varassa olleiden vasojen painot laskivat 45 kg:sta 
36 kg:aan. Vapaasti rehua saaneiden vasojen painot nousivat 54,5 kg:sta 57,1 kg:aan. Normi- ja 
maastoruokittujen vaatimien painot eivat muuttuneet koejakson aikana (79 kg). Luonnonlaitumien 
varassa olleiden vaatimien painot laskivat 79 kg:sta 70 kg:aan. Vapaasti rehua saaneiden vaatimien 
painot pysyivàt 86 kg ja 89 kg vàlillà. Kaikissa ryhmissa porojen kunto pysyi hyvânà, paitsi 
luonnonlaitumella olleiden porojen kunto heikkeni. Luonnon-laitumien varassa olleiden vaatimien 
vasat olivat syntyessâàn keveàmpià (5,3 kg) kuin maastoruokinnassa olleiden vaatimien vasat (6,4 
kg). Pienimmât vasat olivat kuitenkin normiruokinnassa olleilla vaatimilla (5,1 kg). Vapaasti 
tàysrehua saaneiden vaatimien vasat painoivat 6,1 kg. Saadessaan syôdâ rehua vapaasti 
(ympârivuotinen ruokintaryhmà) porot sôivât lâhes kaksinkertaisen màâràn normiruokintaan 
verrattuna. Ympârivuotisessa ruokintaryhmâssâ ilmeni myôs ongelmia koejakson jàlkeen mm. 
keuhkotulehdusta. 
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Winter feeding of reindeer - experiences and results from 
Finland 
Veikko Maijala & Mauri Nieminen 
Finnish Game and Fisheries Research Institute, Reindeer Research Station, Fin-99910 Kaamanen, Finland 
(veikko.maij ala@ rktl.fi). 

In Finland feeding of reindeer was started in the beginning of the 1970s. At first reindeer were fed 
only during poor winters. In Finland the winter supplementary feeding and fence feeding begins 
usually when the circumstances for digging are so poor that reindeer don't get sufficiently forage 
from underneath the snow. There are some herding co-operatives in Finland where all reindeer are 
fed during winter. On the other hand, there are only few herding co-operatives, which don't practice 
winter feeding at all. In the southern parts of the Finnish reindeer husbandry area reindeer are fed in 
the fences in wintertime, in the central parts both in fences and at terrain, and in the northern parts 
mostly at terrain. The most common forages in terrain feeding are dry hay, silage and commercial 
pellets. Reindeer herder must reserve forage enough for the feeding, because it is important that the 
forage doesn't run out during the winter. The idea of terrain feeding is that the supplemental forage 
compensates insufficiently or inaccessibly available natural forage. In terrain feeding the reindeer 
get their daily foodstuff partly by given forage and partly from the natural pasture. In fence feeding 
the reindeer get their entire food by given forage. In Finland the fences have to be large enough that 
reindeer have a possibility to eat clean snow at anytime. Own fences are reserved for i l l and weak 
reindeer. There are also own fences for reindeer, which are brought later in winter. Those reindeer, 
which are transported straight from the forest, are put in to their own fence where they get used to 
eat supplemental forage. Every time a reindeer is introduced with a new forage, feeding has to be 
started carefully allowing reindeer to adapt to the new diet. It takes at least 2-3 weeks to get used to 
new forage. During the fence feeding period health and behaviour of reindeer are observed daily. If 
the reindeer doesn't come to eat at feeding times, reindeer herder must check why it doesn't come. 
Is the reindeer sick or is it just satisfied and ruminates? To maintain weight balance during feeding 
reindeer are usually offered energy slightly in excess to their physiological needs This is one way to 
assure good condition in reindeer. 
Results from the Experimental Field Station of the Reindeer Herders7 Association in Kaamanen 
During winter 1999 we had four feeding groups: 1) norm feeding with commercial reindeer pellets 
(PH; PoronHerkku, Rehuraisio, Finland) in the fence (1,5 kg/reindeer/day, 2) feeding at terrain (0,9 
kg PH/reindeer/day), 3) terrain without any supplemental food (natural grazing) and 4) P H ad lib. 
(year around feeding)(adults ate 2,9 kg and calves 2,7, kg/reindeer/day). 
During feeding in the fence and feeding at terrain weight of calves remained quite stabile through 
experiment period (21.1-28.4.1999), 45 kg. Calves without any supplemental food at terrain lost 
weight from 45 to 36 kg. Calves fed commercial pellets ad lib. gained weight from 54 to 57 kg. Also 
weights of adult females remained stabile (79 kg) when fed in fence or terrain. During natural 
grazing without any supplemental food females lost weight from 79 to 70 kg. In ad lib. feeding they 
maintained weight between 86-89 kg. The condition of reindeer remained good throughout the 
experiment in all groups except in the group without any supplemental food. Highest birth weights 
of calves were obtained in the group with supplemental feeding at terrain (6,4 kg). The birth weights 
of calves in the groups of ad lib. feeding in fence, in terrain without any supplemental food and 
norm feeding in fence were 6,1 kg, 5,3 kg and 5,1 kg, respectively. When reindeer were offered ad 
lib. diets, they ate almost double amount compared to norm diets. There were also some problems in 
year around feeding groups after experiment period, e.g. cases of pneumonia. 

http://rktl.fi
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Marehtijån ravitsemuksen kvantitatiivinen tarkastelu 

Pekka Huhtanen 
Maa-ja elintarviketalouden tutkimuskeskus, Kotielaintuotannon tutkimus, FIN-31600 Jokioinen, Finland. 

Mårehtijoiden ruoansulatus ja aineenvaihdunta poikkeaa muista elaimistå. Hiilihydraattien sulatus 
perustuu potsin mikrobisulatukseen, jonka lopputuotteina ovat haihtuvat rasvahapot (VFA). 
Mikrobit saavat fermentaatiosta energiaa kasvuunsa ja potsistå virtaava mikrobimassa onkin 
mårehtijoiden tårkein valkuaisen (aminohappojen) låhde. Haihtuvat rasvahapot, joita potsin lisåksi 
muodostuu jonkin verran umpi- ja paksusuolessa, muodostavat keskimåårin noin 70% imeytyneen 
energian mååråstå. Vastaavasti mikrobivalkuainen muodostaa samoin noin 70% imeytyneistå 
aminohapoista, joskin osuus vaihtelee rehuvalkuaisen potsihajoavuuden erojen vuoksi enemmån 
kuin V F A : n osuus energian saannista. 
Mårehtijoiden ekologinen lokero ihmisravinnon tuottamisessa perustuu niiden kykyyn sulattaa 
tehokkaasti solunseinåhiilihydraatteja ja muodostaa mikrobivalkuaista yksinkertaisista typellisistå 
yhdisteistå. Nåmå eivåt kuitenkaan tapahdu ilman tappioita, vaan hiilihydraattien kåymisesså syntyy 
energiatappioita metaanin ja kåymisenergian muodossa ja hyvålaatuista valkuaista voi imeytyå 
potsistå ammoniakkina, joka myohemmin menetetåån virtsaan ureana. Nåiden tappioiden vuoksi 
mårehtijåt kåyttåvåt viljan ja valkuaisrehujen ravintoaineet huonommin hyvåkseen kuin 
yksimahaiset tuotantoelåimet. 
Mårehtijåt jaetaan kåyttåmånså rehun perusteella kolmeen pååryhmåån: laiduntajat 1. karkearehun 
kåyttåjåt (1), valikoijat (2) sekå vålityypin mårehtijåt, joiden ruokintastrategia voi vaihdella 
vuodenajan mukaan. Nauta on tyypillinen laiduntaja ja hirvi puolestaan valikoija. Poro luetaan 
vålityypin mårehtijåksi. Karkearehun kåyttåjillå on suurempi ja kehittyneempi potsi, ohutsuoli on 
pitempi ja umpi- ja paksusuoli suhteessa pienempi kuin valikoijilla. Valikoijilla puolestaan on 
kehittymåttomåmpi potsi, mutta suuremmat sylkirauhaset ja kehittyneet potsin papillit neutraloivat 
potsin happamuutta tehokkaasti, mikå on vålttåmåtontå rehun koostuessa valikoiduista nopeasti 
sulavista kas vin osista. Valikoijilla on suurempi umpi- ja paksusuoli kuin laiduntajilla, mikå osittain 
kompensoi tehottomampaa karkearehun sulatusta potsisså. 
Erityisesti karkearehujen kåyttåjien etumahat ovat kehittyneet tehokkaaseen kuidun 
hyvåksikåyttoon. Viipymisaika on pitkå, esim. lypsylehmillå noin 40 tuntia. Pitkån viipymisajan 
vaikutusta tehostaa edelleen rehun valikoiva viipyminen, ts. rehun poistuminen potsistå ei ole 
satunnaista. Partikkeleiden poistumistodennåkoisyys potsistå riippuu niiden koosta ja 
ominaispainosta. Mårehtimisen seurauksena potsisså olevat partikkelit piene våt, jolloin ne voivat 
helpommin virrata satakertaan ja sieltå juoksutusmahaan. Partikkeleiden ominaispaino on jopa 
kokoa tårkeåmpi virtausta sååtelevå tekijå. Nuorissa partikkeleissa on runsaasti fermentoituvaa 
materiaalia, jolloin kåymisesså muodostuva kaasu pitåå ne kelluvina. Tålloin partikkelit pysyvåt 
pååasiassa potsin selån puoleises sa pussissa eivåtkå virtaa potsistå. Kåymisen jatkuessa kaasun 
muodostus våhenee, jolloin partikkeleiden ominaispaino lisååntyy. Tålloin ne siirtyvåt 
verkkomahaan ja edelleen satakertaan. Valikoivan viipymismekanismin avulla mårehtijåt pystyvåt 
maksimoimaan energian saannin: sulavaa materiaalia sisåltåvåt partikkelit pysyvåt potsisså ja 
vastaavasti pitemmålle sulaneet virtaavat ulos, jolloin tulee tilaa syodå uutta rehua. 
Mårehtijoillå ruoansulatuskanavasta imeytyneen glukoosin måårå on hyvin pieni. Sokeri muodostuu 
maksassa pååsiassa propinihaposta ja osaksi aminohapoista. Maidontuotantoon tarvitaan runsaasti 
sokeria (lehmå n. 70 g/kg). Porot vasovat toukokuussa, jolloin rehun saanti ei vastaa tarvetta ja 
maidontuotantoa joudutaan yllåpitåmåån osaksi kudosvarastojen turvin. Kudosvarastot riittåvåt 
parhaiten rasvan, huonointen laktoosin tuotantoon. Tåstå syystå poron maito sisåltåå runsaasti 
energiaa ja valkuaista suhteessa laktoosiin, jonka turvin vasa kehittyy riittåvåsti kåyttåmåån 
hyvåkseen runsaimman ravinnon saannin luonnosta alkukesån aikana. 
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Quantitative Aspects of Digestion in Ruminants with Special 
Reference to Reindeer 

Pekka Huhtanen 
MTT Agrifood Research Finland, Animal Production Research, FIN-31600 Jokioinen, Finland. 

Digestion and metabolism in ruminant are in many aspects different from simple-stomached 
animals. Carbohydrates are digested by microbes in the rumen and absorbed as volatile fatty acids 
(VFA). Carbohydrate fermentation provides energy for microbial protein synthesis in the rumen. 
Microbial protein synthesis is related to the amount of organic matter fermented in the rumen (25 -
30 g N/kg O M apparently fermented). V F A , which are also produced in the hind-gut, provides about 
70% of digestible energy. Microbial protein provides about 70% of amino acids absorbed from the 
small intestine. Variable degradability of feed protein influence the contribution of microbial protein 
of total protein supply to the animal. 
Ecological niche of ruminants in human food production is based on their ability to digest cell wall 
carbohydrates and synthesize high quality microbial protein from non-protein N . This does not take 
place without losses. In rumen fermentation a proportion of energy (15 - 20%) is lost as methane and 
fermentation energy. Utilisation of high quality protein is lower because of ammonia absorption and 
conversion of amino N to R N A and D N A N . 
Ruminants can be divided into three main groups on the basis of their feeding strategy: grazers or 
roughage eaters (1), concentrate selectors (2) and intermediate feeders, which can change their 
strategy according to feed availability and season. Bovine is a typical grazer and moose a 
concentrate selector, whereas reindeer is an intermediate feeder. Grazers have a larger and more 
developed rumen, a longer small intestine and relatively smaller hind-gut than concentrate selectors. 
The latter have less developed and smaller rumen, but their salivary glands and rumen papillae are 
more developed than in grazers to maintain rumen pH. Concentrate selectors have also relatively 
larger hind-gut, which partially compensates for reduced cell wall digestion in the forestomachs. 
Especially grazers are efficient in cell wall digestion and utilization. Long retention time of feed 
particles in the rumen (e.g. dairy cows about 40 h) facilitates high digestibility of potentially 
digestible cell walls. The efficiency of digestion is further improved by selective retention of feed 
particles in the rumen, i.e. the outflow of particles is not a random process. Probability of particles to 
escape from the rumen depends on their size and specific gravity. Particle size decreases in 
rumination, and particles > 2 mm seldom flow out from the rumen. Specific gravity of particles is 
even more important than size in determining the probability to flow out to the omasum and further 
to abomasum. In recently ingested particles active microbial fermentation produces small gas 
bubbles, which attach to particles thereby increasing their buoyancy. Later, when the particles 
contain less fermentable substrate, gas production decreases and specific gravity increases. Heavy 
particles sink down from the mass and are therefore more likely to escape from rumen fermentation. 
Mechanism of selective retention allows both efficient cell wall digestion and high intake, which are 
both necessary to maximise energy intake from forages. 
The amount of glucose absorbed from the small intestine of ruminants is generally small, although 
large amounts are needed for milk production (co w 70 g/kg). Glucose is produced mainly in the 
liver with propionate and amino being the most important substrates. Reindeer calve in May, when 
the feed supply is limited. Under these circumstances a large proportion of nutrients are derived 
from body reserves. Body tissues provide well nutrients for milk fat, but are rather limited for 
lactose. In reindeer milk lactose content is low in relation to fat and protein. This allows a supply of 
energy and protein to the calf from body reserves during the first weeks to develop enough to use the 
good quality pastures in early summer. 
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Etumahakäymisen tarkoituksena on mikrobien avulla pilkkoa kasvien muuten vaikeasti sulavia 
rakennehiilihydraatteja ja näin saada niihin sidottu energia poron käyttöön. Samalla mahdollistuu 
korkealuokkaisen valkuaisen synteesi yksinkertaisista typpiyhdisteistä. Etumahoista pötsi on 
tilavuudeltaan suurin ja toiminnaltaan merkittävin. Siellä bakteerit, alkueläimet ja sienet 
pilkkovat poron nielemää ravintoa. Hiilihydraattien mikrobikäymisen lopputuotteena syntyy 
haihtuvia rasvahappoja, jotka muodostavat yli 2/3 poron tarvitsemasta energiasta. Suurin osa 
pötsissä muodostuvista haihtuvista rasvahapoista imeytyvät pötsin seinämän läpi verenkiertoon. 
Pötsin seinämän limakalvo on muodostunut pötsinystyistä koostuvasta pötsinukasta, joka 
moninkertaistaa imeytymispinta-alan. Pötsinukan tärkein tehtävä onkin tehostaa haihtuvien 
rasvahappojen imeytymistä ja toisaalta haihtuvat rasvahapot ovat tärkein pötsinukkaa kasvattava 
tekijä. Mitä enemmän haihtuvia rasvahappoja muodostuu, tiettyyn rajaan asti, sitä pitemmiksi ja 
paksummiksi pötsinystyt kasvavat. Vastasyntyneellä vasalla etumahat ovat hyvin pieniä ja pötsin 
limakalvo on aivan sileä. Pienet vasat ovatkin yksimahaisia, niiden imemä maito kulkee 
märekourua pitkin suoraan juoksutusmahaan, eikä etumahoissa ole vielä toimintaa. Vasa alkaa 
kuitenkin jo ensimmäisen elinviikkonsa aikana hamuta pieniä määriä kiinteää ravintoa. Näin se 
saa etumahoihinsa mikrobeja ja etumahojen pienelöstö alkaa kehittyä. Samalla pötsissä alkaa 
syntyä pieniä määriä haihtuvia rasvahappoja ja myös pötsinukka alkaa nopeasti kehittyä. 
Ensimmäisen elinviikon aikana ei nystyjä vielä ole, mutta jo 3-viikkoisella vasalla ne ovat 
kohtalaisen kehittyneet. Kahden kuukauden ikäistä vasaa voidaan pitää jo täysin märehtijänä. 
Yhden-kahden kuukauden ikäisen vasan pötsin imeytymispinta-ala/cm2 vastaa puolen vuoden 
ikäisen vasan pinta-alaa. Sen pötsinystyt ovat lyhyempiä ja ohuempia, mutta niitä on enemmän. 
Pötsinukka kehittyy täysimittaiseksi vasta toisena kesänä; ensimmäisenä talvena vasan pötsin 
imeytymispinta-ala on alle puolet aikuisen eläimen vastaavasta. Pötsinystyjen koko ja 
pötsimikrobisto sopeutuvat tietyissä rajoissa käytettyyn ravintoon, sen laatuun ja määrään. Jos 
ravinnossa on paljon helposti sulavia hiilihydraatteja, muodostuu pötsissä paljon haihtuvia 
rasvahappoja ja pötsinystyt kasvavat. Vastaavasti kuitupitoisella ravinnolla pötsinukka pienenee. 
Liian kuitupitoisen rehun annon seurauksena poro saattaa nälkiintyä, vaikka ravintoa 
määrällisesti olisikin riittävästi. Koska pötsimikrobiston ja pötsinukan sopeutumiseen uuteen 
ravintoon kestää suunnilleen saman aj an, noin 2-3 viikkoa, tulee tämä aika aina varata 
ruokintamuutosten vähittäiseen toteuttamiseen. Jos helposti sulavia hiilihydraatteja sisältävää 
ravintoa, esim. väkirehua, tarjotaan eläimelle joka ei ole siihen tottunut tai eläin pääsee syömään 
sitä ylenmäärin, muodostuu pötsissä nopeasti paljon haihtuvia rasvahappoja. Pötsi happamoituu 
ja kehittyy pötsiasidoosi, joka voi johtaa jopa eläimen kuolemaan. Vastakkainen tila syntyy jos 
poro syö paljon valkuaista tai ureaa ja erityisesti jos rehu on pilaantunutta. Pötsin sisältö muuttuu 
emäksiseksi ja kehittyy pötsialkaloosi eli emäksinen pötsi, jonka oireena on usein ripuli. 
Nälkiintyminen vaikuttaa pötsiin monin tavoin. Sen sisältö muuttuu vetiseksi ja pH nousee. 
Pötsin seinämän lihakset vähenevät, joka aiheuttaa pötsin liikkeiden heikkenemistä. Pieneliöstön 
lajimäärä pienenee, sekä lukumäärä ja tilavuus vähenevät. Tämä laskee mikrobikäymisen 
kokonaistehokkuutta. Pötsinukka pienenee, joka heikentää haihtuvien rasvahappojen 
imeytymiskapasiteettia. Nälkiintynyttä poroa tuleekin ruokkia varovaisesti: pieniä määriä useasti 
sellaista ravintoa mihin se on tottunut. 
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The purpose of fermentation in the forestomach of reindeer is, with the aid of microbial 
digestion, to make the structural carbohydrates of plants available for use as energy. At the same 
time it becomes possible to synthesize proteins of high quality from simple nitrogen compounds. 
The rumen is the largest and most important part of the forestomach. Bacteria, protozoa and 
fungi digest nutrients, that have been swallowed by the reindeer. The volatile fatty acids (VFAs) 
formed as the end product of microbial fermentation of carbohydrates constitute over 2/3 of the 
energy used by the reindeer. Most of the V F A s formed in the rumen are absorbed through the 
rumen wall into circulation. The mucosal membrane of rumen contains ruminal papillae that 
multiply the absorption surface area. The most important function of these papillae is to increase 
the efficiency of absorbtion of V F A s , which in turn are the most important growth factors for 
papillae. The more V F A s are formed, to a certain limit, the longer and thicker papillae grow. The 
forestomach of the newborn reindeer calf is very small and the ruminal mucosa is even. Small 
calves have a simple stomach. Mi lk sucked by them goes via the oesophageal groove to the 
abomasum, and there is no function in the forestomach. The calf begins to eat small amounts of 
solid feeds even during the first week after birth. In this way microbes enter the forestomach and 
the microbial flora begin to develop. At the same time small amounts of V F A s are formed and 
the papillae begin their rapid development. By the age of 3 weeks the papillae are fairly well 
developed and at the age of 2 months the calf is a real ruminant. The ruminal absorption surface 
area/cm2 ruminal wall of a calf aged 1-2 months corresponds to that of a 6-month-old calf. The 
papillae are shorter and thinner, but there are more of them. Papillae develop during the second 
summer to full size. During their first winter the calves have a ruminal absorption surface area 
that is half of that of the adult reindeer. The size of the papillae and ruminal microbes adapt 
within certain limits to foods consumed, and to their quality and quantity. If the diet consists of 
large amounts of easily digestible carbohydrates, a large amount of VFAs form in the rumen and 
the papillae grow. With a diet rich in cell wall carbohydrates (e.g. cellulose) the papillae get 
smaller. Feeding reindeer with feeds rich in cellulose can result in starvation, even if the amount 
of food is otherwise sufficient. Because the adaptation of both rumen microbial flora and papillae 
takes about the same time, approximately 2-3 weeks, changes in the diet should also take this 
amount of time and be made step by step. If a reindeer suddenly receives feed that is rich in 
easily digestible carbohydrates, large amounts of V F A s are formed quickly in the rumen. A n acid 
rumen can develop, which can be fatal. The opposite situation occurs when a reindeer eats feed 
rich in proteins or urea, particularly if the feed is spoilt. A n alkaline rumen develops, often 
followed by diarrhoea. Starvation has many effects on the rumen. Its contents become watery and 
pH increases. Muscles in the wall of rumen decrease, which weakens its movements. The number 
of species of microbes decreases, as do their total number and volume. This weakens the 
efficiency of microbial digestion. Papillae get smaller, which decreases the absorption capacity 
of VFAs . Food should be given to a starved reindeer carefully: small amounts often, and feeds 
which the reindeer is used to. 
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Tårkein syy poron talviruokintaan on tarve turvata elåinten henki, terveys ja tuottavuus, ja 
elinkeinon kannattavuus. 
Vaikka yleenså talviruokinta tåyttåa tehtavanså ja ediståa porokarjan terveyttå, huonosti suoritettu 
ruokinta toisaalta my os aiheuttaa sairautta. Poro on ravintonsa valikoiva mårehtijå, jonka etumahat 
talvella sopeutuvat energiapitoisen jakålån kåyttoon. Karkea korsipitoinen rehu, vaikka sopisikin 
lehmålle ja lampaalle, ei sula poron potsissa tarpeeksi nopeasti, mika johtaa aliravitsemukseen. 
Nålkåån kuolleiden porojen ruumiinavauksessa voidaan joskus loytåa potsi pullollaan sulamatonta 
karkeaa heinåå. 
Toisaalta liian helposti sulavan våkirehun, tai esimerkiksi leivån, kåytto poron ruokinnassa ei ole 
ongelmatonta sekåan. Liian åkkinainen ja/tai runsas våkirehun saanti johtaa hengenvaaralliseen 
potsin happamoitumiseen, mista kuolema voi seurata alle puolen vuorokauden kuluessa. 
Myynnisså oleva heinå tai såilorehu on lisåksi joskus laadultaan heikkoa ja jopa homeista. 
Homesieniå on tuhansia lajeja, joista monet tuottavat myrkkyjå. Homemyrkkyjå tunnetaan niitåkin 
satoja erilaisia yhdisteitå. Niiden vaikutukset elimistosså ovat moninaiset; ne voivat vaurioittaa 
esim. maksaa, munuaisia, keskushermostoa, limakalvoja tai immuunipuolustusta. Erååt homemyrkyt 
aiheuttavat ruuansulatushåirioitå, toiset syopåå ja jotkut vaikuttavat sukupuolihormonien kaltaisesti, 
aiheuttaen keskenmenoja. Kaikki selkårankaiset elåimet ovat myrkyille alttiita, mutta myrkkyjen 
aiheuttamat vauriot ja oireet vaihtelevat lajikohtaisesti. Poron herkkyys homemyrkyille on vielå 
heikosti tunnettu, mutta viimeaikaisissa tutkimuksissa on havaittu, ettå porot mahdollisuuksien 
mukaan valttelevåt homeisia jåkålikoitå. Heikosti olisivat asiat, jos porot keråttåisiin tarhaan, missa 
ne saisivat yksinomaiseksi talviruoaksi karkeaa ja homeista heinåå. 
Hyvålaatuinen ja oikein annosteltu rehukaan ei aina takaa ruokinnan terveellisyyttå. Muutaman 
tarttuvan taudin on viime vuosina havaittu olevan yhteydesså tarharuokintaan. Osittain yhteys 
selittyy tarkkailulla. Metsåsså tai tunturissa sairastunut poro saattaa helposti kuolla kenenkåån 
huomaamatta, kun sen sijaan kotipihan tarhassa ja halogeenivalon alla jo yksilon lievåsti 
heikentynyt ruokahalukin voi olla elåimenså tuntevalle poromiehelle varoitusmerkki. Ainakin osa 
tarhauksen tartuntataudeista johtuu kuitenkin suuresta elåintiheydestå. Erityisesti vastustuskyvyltåån 
heikentyneiden nålkiintyneiden porojen kerååminen tarhaan voi johtaa tautien nopeaan leviåmiseen. 
Suurokkovirus (orf-virus, Palatsi y.m., 1993) ja tarttuvaa silmåtulehdusta aiheuttava Moraxella-
bakteeri (Oksanen y.m., 1996) leviåvåt suoraan elåimestå toiseen porojen tungeksiessa 
ruokintakaukalolla. Toxoplasma gondii -alkuelåimen aiheuttama toksoplasmoosin suhteellinen 
yleisyys tarhaporoilla (låhestyen kotielåinmårehtijoiden, kuten lampaan, tartunnan yleisyyttå) 
selittyy sillå, ettå tartunta leviåå kissan ulosteiden vålityksellå, ja pihapiirisså ja rehuvarastoissa 
kissoja liikkuu. 
Vaikka porot tarvitsevat ruokaa elååkseen, on lisåruokinnan jårjeståmisesså syytå huomioida myos 
tarttuvien tautien riski (Oksanen, 1998). Hajautettu lisåruokinta maastossa lienee tartuntatautien 
vastustuksen kannalta tarharuokintaa parempaa. 
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Although some reindeer herders, for example Khanty people, feed their herds in order to tame the 
reindeer, the principal reason for winter feeding reindeer in the Nordic countries today is to sustain 
their health and productivity (Rehbinder & Nikander, 1999). Hinds in good body condition can give 
birth to healthy calves, and feed them. While the goal is mostly reached nowadays, it is 
unfortunately not seldom either that inappropriate feeding causes disease instead of promoting 
health. 
One of the main problem causes is that easily digested fodder (e.g. grain, bread) too liberally 
administered very easily causes lactobacillar fermentation leading to ruminal acidosis and death very 
soon. This condition, although caused by overfeeding, very often comes as a total surprise to herders 
who perhaps recognise no change in feeding preceding the condition. This indicates that reindeer are 
very susceptible to ruminal acidosis. 
When winter pastures are covered by ice, alarmed reindeer herders sometimes buy inferior surplus 
hay or ensilage from farmers. Even if the fodder would be appropriate to domestic ruminants, it is 
often too coarse and fibre rich for reindeer, being slowly digested, if at all. Coarse fodder can also 
cause damage to oral and other digestive tract mucosa. Moreover, fodder may even be spoiled by 
fungal and/or bacterial growth. Many of the different moulds produce various mycotoxins, which 
can cause different pathological changes and clinical symptoms, damaging e.g. mucosa, liver, 
kidneys, central nervous system or immune system. Some mycotoxins cause indigestion, others are 
carcinogenic, and some act as estrogen, causing persistent heat and abortions. It is not known how 
susceptible reindeer are to various mycotoxins, but it has been observed that reindeer attempt to 
avoid mouldy lichen pastures. Small concentrations of mycotoxins are perhaps ubiquitous and 
cannot be excluded totally, but any visible mould growth should cause the portion of fodder to be 
discarded. 
Corral feeding almost inevitably leads to crowding, which makes contact between individual 
reindeer closer. Close contact between animals assists e.g. parapoxviruses to spread from the oral 
mucosa of one infected animal to another, either directly or via feeding trough (Tryland et al., 2001). 
Moraxella bacteria causing infectious keratoconjunctivitis spread when reindeer throng around the 
trough and eye contacts become very physical. Probably many other infectious agents spread 
similarly to these two mentioned. 
Corral feeding domesticates, thus enabling micro- and macroparasites from domestic animals to 
infect reindeer. Increase in parasite transmission has been observed regarding the protozoan 
Toxoplasma gondii, which uses most, i f not all, warm-blooded animal species as intermediate hosts, 
but only cats as definitive hosts. In the feline intestine, environment resistant oocysts are produced. 
In herding districts where feeding was rare, toxoplasmosis as measured by the presence of specific 
antibodies in slaughter reindeer serum also was rare, but in districts with widespread corral feeding 
Toxoplasma prevalence was higher, approaching (but not reaching) the prevalence measured e.g. in 
sheep (Oksanen et al., 1997). 
As winter feeding of reindeer increases in the Nordic countries, health aspects, including the 
negative health consequences, deserve increasing attention. 
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I april måned 2000 ble det påvist smittsom munnskurv (engelsk: contagious ecthyma) forårsaket av 
parapoxvirus i en tamreinflokk i Nordland (Tryland et al., 2001a og b). Utbruddet fant sted hos dyr 
som hadde blitt foret i innhegning fra desember måned. Sjukdomsutbruddet startet med at det ble 
observert ei voksen simle som stod og sturet i gjerdet og hadde problemer med å ta til seg næring. 
Dyrlege ble tilkalt, men simla var død da denne ankom. Simla ble obdusert ved Veterinærinstituttet 
Tromsø. Den veide 52 kg, var mager og dårlig muskelsatt. På over- og underleppa, på tannkjøttet til 
fortennene og bakover i ganen var det tett i tett med vorteaktige blomkållignende prosesser. Videre 
var det store sår med forråtnelse i tunga, og vond lukt fra munnhula. Noen dager seinere ble 
tilsvarende symptomer registrert på to drektige simler til, hvorav den ene døde og den andre ble 
avlivet i døende tilstand. Disse to dyrene ble obdusert på stedet og funnene tilsvarte i grove trekk 
funnene på den første simla. Samtlige dyr i flokken ble undersøkt og 30 dyr (20% av flokken) hadde 
klare symptomer på munnskurv. Disse ble skilt fra flokken og behandlet med antibiotika 
(Streptipenprokain® vet.; 1,3 ml/10 kg) mot bakterielle sekundærinfeksjoner. T i l tross for 
behandlingen døde til sammen 7 dyr (4,7% av flokken). Resten kom seg og ble sluppet på fjellet i 
lag med de andre. 
Parapoxvirus ble påvist fra skorpemateriale ved elektronmikroskopi. Ved hjelp av polymerase 
kjedereaksjon (PCR) og primerne PPP-1 og PPP-4 fra B2L-genet hos en virusstamme som gir 
munnskurv hos sau (Inoshima et al., 2000), ble det dannet oppformeringsprodukter av forventet 
størrelse (594 basepar), som også var i overensstemmelse med virusholdig materiale fra rein fra 
Finland (1992) og fra prøver fra ei geit fra Troms (1999), begge med munnskurv (positiv kontroller). 
Det er i dette tilfellet uvisst om viruset smittet fra sau til rein, eller om reinen har sin egen 
parapoxvirus-variant. På bakgrunn av utbruddet i Nordland og erfaringer fra Finland, der en har hatt 
munnskurv hos rein siden vinteren 1992-93 (Oksanen og Norberg, 1994), synes det klart at samling 
og hold av dyr i innhegning gjennom vinteren i foringsøyemed disponerer for sjukdommen smittsom 
munnskurv. Smittepresset øker og dyrene smitter sannsynligvis hverandre via fortro og 
slikkesteiner. Videre vil virusholdige skorper falle av og bidra til at smitten opprettholdes i 
innhegningen. I og med at vinterforing blir mer og mer vanlig, er dette en sjukdom vi kan komme til 
å se mer av i tida framover. Det bør derfor tas sikte på å avklare smitteforholdene, utbredelsen av 
viruset i ulike reinflokker og beiteområder, samt vurdere effekten av vaksinering av rein mot 
munnskurv. 
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In April 2000, the disease contagious ecthyma (Norwegian: smittsom munnskurv) caused by a 
parapoxvirus was diagnosed in a herd of semidomesticated reindeer in Nordland County, Norway 
(Tryland et al., 2001a and b). Approximately 150 animals had been coralled and fed since 
December. The first sign of the disease was the observation of an adult hind that gradually lost 
appetite, and had large chronic cauliflower-like papillomas on the lips and gums. The hind died and 
autopsy at the National Veterinary Institute Tromsø, revealed emaciation and acute fibrinous 
pleuropneumonia. The lips, rostral gums and the rostral part of the palate were covered with 
papillomas, and there were extensive necrosis of the tongue. Parapoxvirus papillomas and/or signs 
of secondary bacterial infections were observed in about 30 individuals (20% of the herd), some 
with only small and pink papular lesions, and some with chronic crust-covered papillomas. Animals 
with greenish mucopurulent saliva in the mouth caused by secondary bacterial infections were 
treated with antibiotics (Streptipenprocain® vet; 1.3 ml/10 kg). Altogether, 7 of the herd died (4.7 
%) during the outbreak, and autopsies in the field revealed similar findings as described above. After 
treatment, the herd was let out of the fenced area to feed on mountain pasture. 
Typical parapoxvirus particles were found in tissue samples from the papillomas by negative 
staining electron microscopy (2% phosphotungstic acid in d H 2 0 , pH 7.0). From tissue samples, 25 
mg were mechanically homogenised and D N A was extracted. PCR primers (PPP-1 and PPP-4) of 
the B 2 L gene of orf-virus strain NZ2 (Inoshima et al., 2000) produced amplicons of the expected 
size (594 bp), and identical with samples from a reindeer from Finland (1992) and from a goat from 
Troms County (1999), both with contagious ecthyma (positive controls). 
The source of the infection was unclear. One possibility is transmission from sheep. Contagious 
ecthyma is enzootic in sheep and goats in Norway. Reindeer and sheep may graze on the same 
mountain pastures, and parapoxvirus may remain viable for a long period in dry scabs under field 
conditions. Another possible explanation of the outbreak is the existence of subclinical parapoxvirus 
infections in reindeer. Based on the experience from this outbreak as well as from annual outbreaks 
in Finland since the winter 1992-93 (Oksanen et al., 1994), it seems clear that contagious ecthyma in 
reindeer is related to feeding. Keeping and handling herds in a fenced area for extended periods, 
combined with bad nutritional status and malnutrition, may be stress factors that trigger a clinical 
outbreak, and feeding from trough and the use of salt licks appear to be efficient means of 
transmitting the virus within a herd. 
Feeding of reindeer seems to become more and more common, and we may experience more 
outbreaks in the future. The virus reservoir and the transmission and distribution of virus within and 
between herds should be characterized. Further, the effect of vaccination of reindeer against 
contagious ecthyma should be evaluated. 
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Ruokinta ja poronlihan koostumus 

Mauri Nieminen & Veikko Maijala 
Finnish Game and Fisheries Research Institute, Reindeer Research Station, FIN-99910 Kaamanen, Finland. 

Porot teurastetaan Suomessa syksyllå ja alkutalvella, jolloin niiden kunto on parhaimmillaan. Kuohituista 
poroharistå saadaan lihaa 50-60, vaatimista 35-40 ja vasoistakin 20-25 kiloa. Teurasporoja ei yleenså ruokita. 
Tal vinen porojen maastoruokinta on kuitenkin yleista låhes kaikissa Suomen paliskunnissa. Tarharuokinta ja 
poronhoitoalueen ulkopuolella ymparivuotinenkin ruokinta Usååntyy. Ruokinnan vaikutuksia on syytå tutkia 
tarkemmin. 
Poronhoitovuonna 1998-99 teurasmåarå Suomessa oh 96 260 poroa ja lihantuotto 2,2 milj. kiloa. 
Teurasporoista oh koko poronhoitoalueella vasoja keskimåårin 71, vaatimia 19 ja harkiå 7%. Erityisesti 
poronhoitoa varten tarkoitetulla alueella teuraista oli vasoja 67 ja vaatimia 21%, muulla alueella vastaavasti 74 
ja 18%. Erityisellå poronhoitoalueella keskiteuraspaino oh 21,9, muulla alueella 24,7 kiloa. Ostoliikkeille 
myytyjen kaikkien porojen keskiteuraspaino oli 22,7, suoramyyntiin menneiden 24,4 ja omaan kåyttoon 
otettujen korkein eli 25,2 kiloa. Lihantuotto/eloporo (elåmåån jåtetyt vasat ja aikuiset porot) oli koko 
poronhoitoalueella keskimåarin 9,9, erityisellå poronhoitoalueella 7,6 ja muulla alueella 14,1 kiloa. Kolmena 
viimeisenå poronhoitovuonna lihantuotto/eloporo nousi yli 13 kilon erityisellå poronhoitoalueella vain Ivalon 
ja Pohjois-Sallan paliskunnissa. Kymmenen kilon tuotto ylittyi Kaldoaivin, Muddusjårven ja Muotkatunturin 
pahskunnissa. Luoteisella poronhoitoalueella lihantuotto/eloporo jåi jopa alle viiden kilon. Muulla alueella, 
jossa porojen lisåruokinta on talvella hyvin yleistå, eloporo tuotti Uhaa keskimåårin 12,6 kiloa. Monin paikoin 
tuotto oh yU 16, jopa yli 18 kiloa/eloporo. 
Aikaisemmissa tutkimuksissa joulukuussa vasojen teurasprosentti (teuraspainon osuus elopainosta) oli 
keskimåårin 46,2%. Kesåinen ja syksyinen ruokinta kaupallisella kesårehulla, jossa raakavalkuaista oU 20,7%, 
kohotti hieman vasojen elo- ja teuraspainoja. Rehuruokinta Usåsi myos eri sisåehnten ja ruhonosien painoa 
sekå luuttoman lihan mååråå. Luonnonravinnolla olleiden vasojen lihaprosentti (luuttoman lihan osuus 
teuraspainosta) oli keskimåårin 71,8, vaadinten 70,1%. Rehuruokinnassa olleiden vasojen lihaprosentti oli 
korkeampi eli 74,6%. 
Poronlihan valkuaispitoisuus on korkea, ja se sisåltåå runsaasti myos vålttåmåttomiå aminohappoja. Erittåin 
runsaasti valkuaista on paisteissa ja takapotkassa. Syksyinen vasan liha sisåltåå valkuaista 2-3% enemmån 
kuin vaatimen Uha. Rehuruokinta kesållå ja syksyllå ja myos ympårivuotinen rehuruokinta Usåå poronhhan 
valkuaispitoisuutta. SisåeHmistå eniten valkuaista sisåltåvåt maksa ja sydån ja kateenkorva.PoronUhan 
rasvapitoisuus on muihin hirvielåimiinkin verrattuna alhainen. Eniten rasvaa on porohårillå, talvella 
rehuruokinnassa keskimåårin 5,4 ja syksyllå luonnonravinnolla 12,2%. Kunnon huonontuessa rasvat håviåvåt 
ja liha muuttuu vetisemmåksi. Porohårkien Uhan vesipitoisuus on keskimåårin 64, vasojen 71-75%. Erittåin 
våhån rasvaa porolla on kalvottomissa fileisså ja paisteissa, eniten kielesså, kalvollisessa ulkofileesså, 
satulassa ja rinnassa. Rehuruokinta kesållå ja syksyllå kohottaa hieman vasan Uhan ja sisåehnten 
rasvapitoisuuksia. Useimmissa poron varastorasvoissa on eniten tyydyttymåtontå monoeeniå, oljyhappoa 
(18:1), seuraavaksi eniten tavalhsia elåinrasvoja, tyydyttynyttå steariini- (18:0) ja palmitiinihappoa (16:0). 
Myos vasan kateenkorvassa on runsaasti tyydyttymåtontå oljyhappoa. Poronjåkålissåkin on rasvahapoista 
eniten oljyhappoa. Syksyllå varsinkin luonnonravinnolla olleiden vasojen lihan monityydyttymåttomien 
rasvahappojen eli polyeenien pitoisuudet ja myos P/S-arvot (monityydyttymåttomåt/tyydyttyneet rasvahapot) 
ovat korkeat ja korkeammat kuin esim. valkohåntåpeuralla ja hirvellå. Ympårivuotinen rehuruokinta Msåå 
porolla rasvapitoisuuksia ja tavallisten elåinrasvojen, tyydyttyneiden rasvahappojen mååråå. 
Rasvahappokoostumuksella on vaikutusta Uhan laatuun ja makuun. Hienosyisen poronhhan energiasisålto on 
korkea. Poron rasvan energiasisålto on keskimåårin 34,5 MJ/kg. Våhårasvaisen vasanlihan energiapitoisuus on 
alhaisempi kuin aikuisten porojen. 
Poronliha sisåltåå runsaasti eri vitamiineja, joista tårkeimpiå ovat monet B-ryhmån vitamiinit. Vasan Uhan ja 
sisåehnten vitamiinipitoisuudet ovat yleenså korkeammat kuin vaadinten. Poronhhan ja sisåehnten 
riboflaviini- ja niasiinipitoisuudet ovat myos korkeammat kuin vastaavat naudan ja sian Uhan pitoisuudet. 
Poronlihan ja varsinkin maksan A-vitamiinipitoisuudet ovat korkeat. Poronliha ja sisåelimet sisåltåvåt 
runsaasti C-vitamiinia. Poronliha ja maksa sisåltåvåt myos E-vitamiinia. 
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Poronlihan kivennais- ja hivenainepitoisuudet ovat yleensa korkeat. Vasan lihan ja sisaelinten 
tuhkapitoisuudet ovat hieman korkeammat kuin vaadinten, ja usein korkeammat kuin hirven ja 
valkohantapeuran. Poronliha ja sisaelimet sisaltavat runsaasti magnesiumia ja kaliumia. Vasoilla pitoisuudet 
ovat korkeammat kuin vaatimilla ja myos korkeammat kuin naudalla ja sialla. Pitkaaikainen ruokinta lisaa 
poronlihan kivennais- ja hivenainepitoisuuksia. Erittain runsaasti poronlihassa ja sisaelimissa on rautaa. 
Vaatimella lihan rautapitoisuudet ovat hieman korkeammat mutta sisaelinten alhaisemmat kuin vasoilla. 
Rehuruokinta kesalla ja syksylla kohottaa hieman vasan lihan, munuaisten ja kielen rautapitoisuuksia. 
Poronlihan seleenipitoisuudet ovat 5-10 kertaa korkeammat kuin naudanlihan pitoisuudet. Erittain runsaasti 
seleenia on poron maksassa. Poronhhan raskasmetalh (Cd, Pb) ja Cs- 137 -pitoisuudet ovat Suomessa alhaiset. 
Raskasmetalhpitoisuudet ovat korkeammat poron maksassa ja munuaisissa. Ymparivuotinen ruokinta laskee 
suuresti jo alhaisia poronhhan Cs-137 -pitoisuuksia. 

Feeding and chemical composition of reindeer meat 
In Finland slaughtering period is autumn and early winter, when the condition of reindeer is the best. Castrated 
males can produce 50-60 kg, females 35-40 kg and calves 20-25 kg meat. Those reindeer to be slaughtered are 
not usually fed prior to slaughter, but winter feeding, however, on is common almost in all of reindeer herding 
districts in Finland. Feeding in the corrals and also feeding all year round is increasing outside reindeer 
herding area. It is of increasing importance to study the effects of feeding. 
During the season 1998-99, the number of slaughtered reindeer was 96 260 and meat production 2.2 million, 
kg. 71 % of all slaughtered reindeer were calves, 19 % females and 7 % castrates. The mean carcass weight in 
designated reindeer husbandry area was 21.9 kg and in other area 24.7 kg. The mean weight of carcass which 
were sold for bulk buyers was 22.7 kg, for direct sale 24.4 kg and for own use 25.1 kg. The meat 
production/living reindeer in whole reindeer herding area was 9.9 kg, in designated area 7.6 kg and in other 
area 14.1 kg. 
In our earlier studies carcass weight/live weight was 46.2 %. Feeding with concentrates (crude protein content 
20.7 %) increased live, carcass and internal organ weights and also meat production of calves. Protein content 
and amount of essential amino acids in reindeer meat is high, and protein level is 2-3 % higher in calf than in 
adult female meat. Feeding during summer, autumn and also all year round with concentrates increased 
protein content in reindeer meat. Fat content of reindeer meat was low, and highest fat contents were measured 
for castrates fed with concentrates during winter (5.4 %) and kept on natural pastures during autumn (12.2 %). 
Feeding with concentrates during summer and autumn increased slightly fat content in calf meat. In most of 
the fat storages in reindeer we can find oleic (18:1), stearic (18:0) and palmitic fatty acids (16:0). Oleic acid 
content in Cladonia-ftchen is also high. During autumn on natural pastures contents of polyunsaturated fatty 
acids and also ratio of polyunsaturated/saturated fatty acids in reindeer meat is high. Feeding all year round 
with concentrates increased fat content and amount of saturated fatty acids in reindeer meat. Energy content of 
reindeer meat is high, and the mean energy content of reindeer fat is 34.5 MJ/kg. Fatty acid composition has 
many effects to the quality and taste of meat. 
Reindeer meat contains many vitamins, most important of them belonging to group of vitamin-B. The highest 
vitamin contents were measured from calf meat. Vitamin-A, -C and -E contents were high in reindeer meat 
and liver. Mineral and trace element contents were high in reindeer meat and internal organs. Al l year round 
feeding with concentrates increased mineral and trace element contents in reindeer meat. Iron content was very 
high in reindeer meat and internal organs. Feeding with concentrates during summer and autumn increased 
slightly iron content in calf meat and internal organs. Selenium content was 5-10 times higher in reindeer than 
in cow meat. Very high selenium contents were measured in reindeer liver. Heavy metal (Cd, Pb) and Cs-137 
-contents were very low in reindeer. Higher heavy metal contents were measured from reindeer liver and 
kidneys. Feeding all year round with concentrates decreased significantly low Cs-137 -content in reindeer 
meat. 
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Effekter av utfodring på renkottets kvalitet 

Eva Wiklund 
Sveriges lantbruksuniversitet, Institutionen for livsmedelsvetenskap, Box 7051, S-750 07 Uppsala, Sverige 
(eva. wiklund @ lmv. slu. se). 

Renskotsel i huvudsak baserad på utnyttjande av naturliga beten och renen tillgodoser då hela sitt 
nåringsbehov från dessa beten. Trots det utfodras renar ibland under vintern for att forhindra att 
djuren utsåtts for akut svalt eller for att forbåttra slaktkroppskvaliteten. I vissa områden anvånds 
utfodring som en åtgård att sanka innehållet av radioaktivt cesium i kottet (Åhman, 1999). Renarna 
utfodras antingen ute på sitt naturliga bete eller tas in i hagar och utfodras under en period på upp till 
3 månader. Det år vanligt att anvånda kommersiellt renfoder vid denna typ av utfodring, eventuellt 
med ett tillskott av ho, ensilage eller lav. Senaste slaktsåsongen (1999/2000) slaktades 46 910 renar i 
Sverige (Statens Jordbruksverk, 2000). 18% av dessa (8347 renar) hade blivit utfodrade ca 2 mån­
ader innan slakt for att sanka innehållet av radioaktivt cesium i kottet (Åhman, 2000). 
Att utfodra renar med kommersiellt renfoder (pellets) i 2 månader forbåttrar djurens nåringsmåssiga 
status, okar innehållet av glykogen i muskulaturen och minskar koncentrationen av sårskilda 
blodmetaboliter som anvånds som markorer for proteinnedbrytning av muskelvåvnad eller stress 
(Wiklund et al., 1996). Renar i god kondition har tillråckligt med glykogen i sina muskler for att 
garantera ett optimalt slut-pH-vårde i kottet. Kott med ett hogt slut-pH-vårde (DFD-kott) år ett 
kvalitetsfel som avsevårt reducerar kottets hållbarhet, sårskilt i vakuumforpackning. Dessutom 
påverkas kottets farg, textur och vattenhållande formåga (Hood & Tarrant, 1981). 
Slaktkroppsegenskaper hos renar som utfodrats olika dieter har studerats och resultaten visade att 
djuren som utfodrats med pellets producerade slaktkroppar med hogre slaktutbyte och mer putsfett 
jåmfort med de djur som utfodrats med en blandning av lav, sålglov och blåbårsris (Wiklund et al., 
2000). En undersokning dår konsumenter fick beskriva hur de uppfattade olika typer av renkott 
visade en mycket stor variation i vilket kott konsumenterna foredrog, oberoende av om de hade 
tidigare erfarenheter av renkott eller inte (Wiklund & Malmfors, 2000). En pilotstudie har också 
demonstrerat effekter av utfodring på renkottets fettsyrasamman-såttning (Wiklund et al., 2001). 
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Effects of feeding on the quality of reindeer meat 

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

Reindeer husbandry is generally based on the utilisation of native pastures and reindeer normally 
obtain all the nutrients they need from vegetation growing on these pastures. Nevertheless, reindeer 
are sometimes fed at times during the winter to prevent starvation or to improve body weight and 
condition. In some areas, feeding is used as a countermeasure to reduce radioactive caesium in the 
reindeer (Ahman, 1999). The animals are either fed in the field or brought into a corral and fed there 
for a period of up to 3 months. Commercial feed mixtures, specially prepared for reindeer, are 
commonly used in combination with hay, grass silage or lichens. Last slaughter season (1999/2000), 
46 910 reindeer were slaughtered in Sweden (National Board of Agriculture, 2000). 18% of these 
(8347 animals) had been fed approximately 2 months prior to slaughter as a countermeasure to 
reduce radioactive caesium in the meat (Ahman, 2000). 
The feeding of a commercial feed mixture (pellets) to reindeer for 2 months has been shown to 
improve the nutritional status, increase muscle glycogen stores and reduce the concentration of 
certain blood metabolites used as markers for protein catabolism or stress (Wiklund et al., 1996). In 
animals in good physical condition, the muscles contain enough glycogen to guarantee optimal 
ultimate pH values in the meat. Meat with high ultimate pH values (darkcutting or Dark, Firm, Dry) 
is a persistent quality defect that shortens shelf life, especially for vacuum-packed meat, and affects 
meat colour, texture and water-holding properties (Hood & Tarrant, 1981). Carcass characteristics of 
reindeer fed various diets were studied and it was concluded that animals fed pellets produced 
carcasses with higher dressing percentage and more trim fat compared with animals fed a mixed diet 
of lichens, bilberry brushwood and willow leaves (Wiklund et al., 2000). How the consumers 
appreciate different types of reindeer meat have also been studied, the results showed a broad 
variation in preference regardless if the consumer had earlier experience of reindeer meat or not 
(Wiklund & Malmfors, 2000). A pilot study have also demonstrated the effect of diet on fatty acid 
composition in reindeer meat (Wiklund et al., 2001). 
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Fra overskudd til underskudd på vinterbeitekapasitet-
Hvordan kan vi forklare utviklinga i Vest-Finnmark 
reinbeiteområde, Norge, 1960-2000? 

Jan Åge Riseth 
Høgskolen i Narvik, Postboks 385, N-8505 Narvik (jar@hin.no). 

Den norsk-svenske reinbeitekommisjonen vurderte i 1967 Vest-Finnmark reindriftsområde til å ha klart 
overskudd på vinterbeitekapasitet. Fra midten av 1970-tallet til 1990 ble imidlertid reintallet fordoblet. Fra 
1970-tallet til slutten av 1990-tallet er det registrert en omfattende reduksjon av stående lavbeitekapasitet. 
Mellom 1990 og 1999 er så reintallet redusert med en tredjedel, og tilleggsforing på vinterbeite forekommer 
langt oftere enn tidligere. Det ser ut til at det nå er vinterbeitekapasiteten som begrenser reintallet. 
Hvordan kan vi forklare denne utviklinga? En sammenlikende studie med samisk reindrift i 
Trøndelagsområdene, som har opprettholdt en stabil og balansert beitetilpasning gjennom perioden, 
er gjennomført (Riseth, 2000). To ulike tilpasningsstrategier; flokkøkning og produktivitetsøkning, er 
registrert som typiske for henholdsvis Finnmark (her kalt Nord) og Trøndelag (her kalt Sør). 
Utgangspunktet for studien er at da ytre påvirkning (modernisering, markedstilknytning, teknisk 
endring, offentlig reindriftspolitikk) i store trekk er den samme, må vi søke forklaring i ulikheter 
mellom områdene. Både naturgeografiske og samfunnsmessige forklaringsfaktorer er undersøkt. 
Både beitebalanse og landskapskarakter er klart forskjellige i Nord og Sør. I Nord la kombinasjonen 
av åpent lende, beitebalanse og ny teknologi til rette for økende grad av sommerbeiting på 
høstbeitene, senere økende grad av høstbeiting på vinterbeitene. Samfunnsmessige faktorer var også 
klart ulike. I Sør opplevde bl.a. mange reineiere tida omkring 1970 som vanskelig og var på søk etter 
nye driftsmåter - de hadde også en lang tradisjon med organisasjonsarbeid og dialog med 
myndighetene. Reindriftspolitikken på 1980-tallet var også klart bedre tilpasset situasjonen i Sør enn 
i Nord. 
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From excess to lack of winter pasture capacity- How can we 
explain the development of West Finnmark Reindeer Pasture 
Area, 1960-2000? 

Jan Åge Riseth 
Narvik University College, P.O. Box 385, N-8505 Narvik, Norway, (jar@hin.no). 

In 1967 an expert commission assessed West Finnmark reindeer pasture area to have excess winter 
pastures. However, from the middle 1970's to 1990 total herd size was doubled. From the 1970s to 
the late 1990s a considerable reduction of standing lichen pasture biomass is registered. Further, 
between 1990 and 1999 herd size is reduced by one third, and supplementary winter feeding 
increased in abundance. Herd size now probably is limited by winter pasture capacity. 
How can this be explained? A comparative study with Trøndelag areas, which has maintained a 
stable and balanced pasture adaptation in the period, is conducted (Riseth, 2000). Two different 
adaptation strategies; herd expansion and productivity increase are registered as typical for 
Finnmark (denoted North) and Trøndelag (denoted South) respectively. As external influence 
(modernization, market linking, technical change, public policy) is much the same, we should look 
for differences between the areas. Factors of nature geography and society are examined. Pasture 
balance and landscape character are distinctly different in North and South. I North the combination 
of an open landscape, pasture balance and new technology, promoted an increasing degree of 
grazing on lichen pastures out of season. Societal factors also differed clearly. In South many 
herders found the times around 1970 as difficult and were on search for new ways of herd 
management. South also had a long tradition of organization work and government dialogue. Public 
policy of the 1980s clearly was better adapted to the South than the North situation. 
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Poron loiset Fennoskandiassa - populaatiodynamiikka, 
torjuntakeinot ja niiden ymparistovaikutukset 
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Asiaan perehtyneiden keskuudessa on yleisesti tunnettua, etta sekå sisåloiset (etenkin 
ruuansulatuskanavan ja keuhkon sukkulamadot) etta ulkoloiset (kiiliaisten toukkamuodot) ovat 
Fennoskandian poroelinkeinolle erittåin merkityksellisiå. Asiaan perehtyneet tietavat lisaksi, etta 
yksityiskohtainen kvantitatiivinen, epidemiologinen ja ekonominen tieto poron loisista puuttuu 
vielå. 
Loisten merkityksen tunnustamista osoittaa, etta 80% Suomen poroista låakitaån vuosittain 
loislååkkeillå. Lååkkeena kaytetaån lahes yksinomaan ivermektiiniå. Tehokkuustutkimukset 
osoittavat tamån laåkkeen olevan erittain tehokas poron merkityksellisimpia siså- ja ulkoloisia 
vastaan. Lååkitys aiheuttaa kuitenkin huolta arktisen herkån luonnon puolesta, koska ulosteissa 
erittyneen laåkkeen on osoitettu olevan myrkyllistå luonnon niveljalkaisille. Kaikki viittaa siihen, 
etta tal vella, kun låakettå yleenså kåytetåan, lannansyojåhyonteiset eivåt ole liikkeellå, eivåtka siksi 
joudu kårsimåån. Lannan hajoitus ja ravinteiden kierråtys ovat kuitenkin tarkeitå tehtåviå lapi 
vuoden. Avainasemassa ovat vapaastielåvåt maasukkulamadot. Ivermektiinin vaikutuksesta nåThin 
poronlannan hajoittajiin ei ole olemassa tutkimustietoa. 
Poronhoidon keståvån kehityksen tiellå tåytyy loisten merkitys tuotannolle ja kemiallisen 
loistorjunnan merkitys ymparistolle tutkia perusteellisesti. Tåmån vuoksi on perustettu 
tutkimusryhmå, jossa on jåseniå Norjasta, Ruotsista ja Suomesta. Ryhmå on saanut rahoitusta ja on 
aloittamassa toimintaansa tåna vuonna (2001). 
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It is widely recognised amongst those who are knowledgeable about the reindeer husbandry of 
Fennoscandia, that both internal parasites (gastro intestinal and pulmonary nematodes) and external 
parasites (larval stages of oestrid flies) are of major importance. However, it is also well known 
amongst these experts that detailed quantitative, epidemiological knowledge and economic 
significance of these parasites is seriously lacking. Most of the parasitological studies on reindeer 
have been restricted to the wild populations, which differ considerably from the management and 
environment under which the semi-domesticated reindeer of Fennoscandia are raised. 
Recognition of the importance of parasites is illustrated by the fact that more than 80% of the semi-
domesticated reindeer of Finland are treated every year with antiparasiticides. Similar statistics are 
likely to be the case for Norwegian and Swedish reindeer populations. Overwhelmingly the drug of 
choice is the macrocyclic lactone antparasitic, ivermectin. Efficacy studies indicate that this drug is 
highly effective against internal and external parasites of reindeer. However, there is concern about 
the impact that excreted drug has on the fragile northern environment This is because ivermectin 
residues excreted in the dung of treated animals has been shown to be toxic to a range of arthropods 
in the external environment. Some studies indicate that at the time that ivermectin is generally used 
in reindeer (early - mid winter), coprophagous insects are not active and thus not affected. However, 
dung breakdown and nutrient re-cycling is critical for dung deposited at any time of the year. For 
this to occur, beneficial, saprophytic soil nematodes are key organisms. No research has been 
conducted on the impact of ivermectin residues on nematode, or microbial, activity responsible for 
the breakdown of reindeer dung. 
In the move towards achieving sustainability of semi-domesticated reindeer industry of 
Fennoscandia, the importance of parasites to their production and also the impact on the 
environment of chemical control methods, need to be comprehensively investigated. Towards this 
objective a research consortium has been developed between researchers in Finland, Norway and 
Sweden. This collaborative project has received funding and is scheduled to commence in 2001. 


