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NOTES 

CCIENTIFUR, Vol. 1 9 ,  No. 2, 1987. 

D u r i n g  t h e  d a y s  8-10 A p r i l  1987 a s e m i n a r i u m  r e g a r d i n g  FUR DEVELOP- 
MENT AND FUR CHARACTERISTICS I N  FUR ANIMALS AND SHEEP was  h e l d  
i n  t he  r e g i  o f  t h e  S c a n d i n a v i a n  Assoc ia t i on  of  A g r i c u l t u r a l  Sc ien t i s ts ,  
An ima l  D i v i s i o n .  The sem ina r i um (No.120) took p l a c e  in Espoo, F i n l a n d ,  
a n d  was a t t e n d e d  b y  more t h a n  60 s c i e n t i s t s  f r om A u s t r a l i a ,  Denmark ,  
F i n l a n d ,  I c e l a n d ,  Norway  a n d  Sweden. Repor ts  f r o m  the  sem ina r i um w i l l  
b e  a b s t r a c t e d  in a l a t e r  i ssue  o f  SCIENTIFUR. Proceed ings  f r om the  
meet ing  w i l l  b e  p roduced  b y  tl?e Assoc ia t ion .  

We a r e  j u s t  g o i n g  t o  f i n i s h  t he  SCIENTIFUR INDEX. A f t e r  p r i n t i n g  i t  
w i l l  b e  sen t  t o  o u r  s u b s c r i b e r s  - h o p e f u l l y  p r i m o  June 1987. F u r t h e r  
cop ies  of  t h e  I n d e x  w i l l  b e  a v a i l a b l e  a t  a  p r i c e  o f  D k r .  350.- each  + 
postage.  The  same a p p  l  ies  o f  non-subscr i  b e r s  t o  SC I ENT I  FUR. 

We r e g r e t  v e r y  much t h e  d e l a y  of  t h e  I n d e x ,  b u t  hope t h a t  i t  w i l l  b e  
h e l p f u l  f o r  eve ryone  who wishes t o  b e  f a m i l a r  w i t h  t h e  i n t e r n a t i o n a l  
r e s e a r c h  o f  f u r  a n i m a l s  d u r i n g  t he  l a tes t  10-15 yea rs .  

THE FOURTH INTERNAT I  ONAL SC I ENT I  F I  C CONGRESS I N FUR AN I MAL PRODUC- 
TION i s  p l a n n e d  t o  b e  h e l d  i n  Toron to ,  Canada ,  a n d  Wisconsin,  USA, 
Augus t  21-28, 1988. See announcement u n d e r  Communicat  ion. 

F o r  t h e  t ime  b e i n g  we a r e  w o r k i n g  v e r y  h a r d  w i t h  v e p a r a t i o n  o f  t h e  
new book "Beaut ies  o f  Farmed F u r  A n i m a l s  - a n d  t h e i r  co lou r  gene t i cs " .  
As f a r  a s  we c a n  see today  t he  book w i  I l  b e  p r i n t e d  i n  5 l anguages ,  
namely  in  No rweg ian ,  F i n n i s h ,  Swedish, D a n i s h  a n d  E r i g l i sh .  The  Nor- 
weg ian  e d i t i o n  i s  p l a n n e d  t o  b e  r e a d y  o n  t h e  m a r k e t  a p p r o x i m a t e l y  J u l y  
t h i s  year-, a n d  t h e  o t h e r  ed i  t ior is  a p p r o x i m a t e l  y  November t h i s  y e a r .  

We a p p r e c i a t e  s t i l  l  pre-order-s, because these w i  I l  b r i n g  u s  i n  a  b e t t e r  
p o s i t i o n  t o  c a l c u l a t e  t h e  number  o f  books  necessary  f o r  each e d i t i o n .  

Have a good summer. 

Your  E d i t o r  

Gunna r  J ~ r g e n s e n  

'C@ational Ssientific Congress 
in  Fur Animal Prodaction 



Original report 

Investigations Upon Quality of Amber 
Gold Nutria Fur 

Stanislaw ~Viedzwiadek and Jacek Kowalski Institut of Zootechnics. Dep. of Fur 
Animal Breeding 32-083 Balice n. Krakow, Poland 

Almost 3 million nutria furs are produced in Poland 
yearly. OS the total amount offurs aboiit 65% are colo- 
red. Of the numereous colored strains of nutria there 
are also Amber Gold nutria. In Poland there are farms 
designated for the breeding and reproduction of this 
strain. From these farms breeding is carried out on a 
massive scale throughout the country. The number of 
Amber Gold furs is not great although these furs are in 
great demand in the fur industry. 

Materials and Methods 
The research material included 24 furs from Amber 
Gold nutria of which 12 were from males and 12 from 
females. The nutria were reared in cages without ba- 
thing facilities and fed farm produced fodder in a- 
mounts meeting the nutritive requirements ofthis ani- 
mal. The mean weight before slaughter for males was 
4425 g and for females, 4182 g. Slaughter was done 
during the winter months at  7,5 - 8 months of age. 

The following physical traits were analized and 
hair covering determined according to: 
1. weight of rough skin and tanned fur, 
2. surface area of rough skin and tanned fur, 
3. weight of 1 dm2 skin, 
4. length of skin, 
5. compactness of hair (SGM) - tanned fur, 
6. thickness of down and cover hairs, 
7. length of down and cover hairs, 
8. denseness of cover hairs. 
The traits of cover hairs (points 5 - 8) were examined 
in 7 topographical areas of the skin (ill. 1). Physical 
traits were measured according to the methods deve- 
loped for this type ofslrin by Kaszowski and Kawiriska 
(1960;). 

There were differences between sexes for the rough 
skin weights (tab. 1). Males had heavier weights. The 
differences was statistically significant. 

Also heavier weiglits of 1 dm2 rough skin were found 
in males than in females. The differences was statisti- 
cally significant. The surface area of rough skin for 
botli sexes was similar and was 15,3 - 15,6 dm2: Skin 
length for both sexes was on a similar level (77,8 - 
78,3 cm). The greatest variability characterized skin 
weight (v = 13,5 - 10,2%). The variability of the re- 

maining rough skin traits ranged from 8,9 to 11,9%. 
The same parameters measured for tanned furs were 
approximately 24% less for skin weight and 12% less 
for the surface area, 15% less for the weight of 1 dm2 
and approximately 30% less for skin length (tab. 1). 
The difference between sexes of the analized skin traits 
was not statistically significant. The analized values 
of tanned fur traits were characterized by less varia- 
bility in comparison to rough skin. 

The cover hair compactness in 7 topographical 
areas of tanned fur was similar for the sexes in the 
appropriate samples (tab. 2). The mean cover hair 
compactness for females was 5,35 mm, and for males, 

Fig.  1. Sampling areas .  
1,2,3 - ven t ra l  p a r t  

4 - l a t e r a l  p a r t  
5,6,7 - dorsa l  p a r t  



TABLE 1. 

PARAMETERS 0 F  ROUGH AND DRESSED N U T R I A S  S W  

S P E C I F I C A T I O N  ROUGH S K I N S  DRESSED S K I N S  

WE I GHT A R E A  WE I GHT LENGHT WE I GHT A R E A  WE I GHT ILENGTH 

/ G /  /DM'/ / l nM2/  / C M /  / G /  /DM2/ /1DM2/ / C M /  

- 
X 1 8 5 ~ 4 ~  15,G 11, 8B 77 ,8  143 ,3  1 3 , 3  1 0 , 8  54 ,2  

FEM, 

v 1 3 , 5  1 1 , 9  1 0 , 8  - 1 2 ,  O 1 0 , 9  1 0 , 4  - 

- 
X 202,gA 1 5 , 3  1 3  ,lR 78,4  149,  O 1 3 , 9  1 0 . 6  5 5 , s  

MAC E S 

v 1 0 , 2  8 , 9  9 , 9  - 8 ,6  7 , 9  8 . 9  - 

X 195 ,2  1 5 , 5  12 ,G 78 ,3  147.0  1 3 ' 7  1 0 , 7  54 ,7  
TOTAL 

v 1 4 , 2  1 0 , l  1 1 , 3  1 0 , 8  9 . 2  9 , 7  

MEANS FO-LOWED BY SOME C E T T E R S  A 9 E  S I G N I F I C A N T L Y  D I F F E R E N T  P < 0 ,05 .  

5,77 mm. The furs offemales had a total SGM of 37,54 
mm and of males, 40,42 mm. The difference was not 
however statistically significant. 

The compactness of cover hair froni female skins 
was characterized by greater variability of compact- 
ness calculated as a mean from 7 samples and total 
SGM (v = 10,6 - 10,8%). The variability ofcompact- 
ness of cover hairs of males was less and was respective- 
ly 6,76 and 6,65%. 

The thickness of down hairs, depending on the to- 
pographical area, for females ranged from 10,8 to 12,9 
microns. However in males it ranged from 10,9 to 13,2 
microns (tab. 3). 

The variability of down hair thickness was similar 
for both sexes and ranged from 9,l  to l4,9%. The 

mean thickness of cover hairs for the entire skin, for 
females, was 11,6 and in males, 11,8 microns (v= 12,8 
and 13,1%). 

The thickness of cover hairs for both sexes in appro- 
priate samples was on a similar level and ranged from 
93,8 to 130,3 microns (tab. 3). The mean thickness of 
cover hairs for the entire fur was , in females 106,2 and 
in males 107,2 microns. The variability of cover hair 
thickness was greater than for down hairs. The mean 
for the entire fur was, in females 22,1% and in males 
23,8%. 

Down hair length for both sexes was in the appro- 
priate samples on a similar level and was from 10,O to 
20,O mm (tab. 4). Greater down hair length were ob- 
tained for both sexes in samples 4 - 7. The mean down 

TABLE 2, -- 

S P E C I F I C A T I O N  
S A M P L E S  4 S G M  A V E R A G E  FROM 

1 2 3  4  5  6  7  7  SAMPLES 

- 
X 4,52 5 ,38  5 ,04  5.56 5 ,78  5 ,92  5 , 3 1  37 ,51  5 ,35  

FEMALES 

v - 10 ,8  10 ,6  

- 
X 4,87 5 , 8 1  5 , 7 1  5 ,70  6 ,45  G,18 5 ,67  40,42 5 ,77  

MALES 

v - - - 6 ,65  6 ,76  

- 
X 4 ,71  5.58 5 ,38  5 ,64  6 ,17  6 ,04  5 , 5 1  39 ,08  5,57 

TOTAL 

v - - - 8 , 2  7 , 9  



T A B L E  3.  
T H I C K N E S S  OF H A I R  / M I C R O N S  / 

S P E C I F I -  S A M P L E S  AVERAGE FROM 7  
C A T  I O N  1 2  3  4  5  6  7  SAMPLES 

DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER 

X 11,O 95,3  10 ,8  95,4 1 1 , 2  9 3 , 8  1 1 , 9  99,4 1 1 - 3  104 ,7  1 2 , 9  127,O 1 1 , 3  123.8 1 1 , 6  1 0 6 , 2  
F E M A L E S  

v 1 2 , 8  25,8 14,O 24 ,8  1 0 , 9  2 5 , 3  1 3 , 9  1 8 , 5  1 4 , l  2 1 , l  1 2 , 6  20 ,4  1 4 , 6  18.7 1 2 . 8  2 2 , l  

- 

X 10.9 97.2 11.3 96,7 1 1 , 9  9 6 , l  1 2 , 2 1 0 2 , 8  1 0 , 9  103 ,3  1 3 , 2  130.3 1 1 , 6  120.8 1 1 , 8  107 ,2  
M A L E S  

v 1 3 , 7  25 ,5  1 0 , 8  21,6 1 3 , 5  24 ,9  9 , l  2 4 , l  1 2 , 7  22 ,2  1 1 , 9  2 8 , 9  1 4 , 9  25 '1 1 3 , l  23 ,2  

X 1 1 , O  96 ,8  11.1 96 ,3  1 1 , 7  94.9 1 2 , 1 1 0 1 , 2  1 1 , 2  104,2 1 3 , l  128 ,7  11 .5  1 2 2 , 3  1 1 , s  1 0 7 , l  
T O T A L  

v 1 4 , 7  25 ,9  13 ,2  23,7 1 2 , 3  25.1 1 2 , 3  2 2 - 3  1 5 , 3  21 ,9  1 2 ' 3  25 ,4  1 4 , 8  22 ,7  1 3 , 3  2 3 , 8  

T A B L E  4 .  
L E N G H T  OF H A I R S  / MM / 

S P E C I F I -  S A M P L E S  

C A T I O N  A V E R A G E  FROM 7  
1 2  3  4  5  6  7  S A M P L E S  

DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER 

X 11.0 26,O 11,O 34.0 10,O 3 4 , 5  16,O 41,O 18,O 48,O 19,O 51,O 12,O 32,O 1 3 , 9  3 8 , 3  
F E M A L E S  

v 1 5 , 4  1 6 , 5  8 , 8  9 , 7  1 6 , 7  12,O 15,O 1 7 , 2  1 1 , 2  9 , 5  8 , 7  9 , 6  1 0 , 2  9 , 8  1 2 , 8  1 4 , 7  

X 12,O 23.0 13,O 31,O 11,O 33,O 1 4 . 5  39,O 18,O 49,O 20,O 53,O 14,O 34,O 1 4 , 3  3 7 , 9  
M A L E S  

v 1 7 , 5  1 5 , 6  1 2 , 2  1 0 , 3  1 8 , 3  14 .5  14,O 15 .2  1 2 , l  1 0 , 2  1 1 , 2  1 0 , 5  9 , 8  1 0 , 2  1 3 , 6  1 4 , 5  

X 12,O 25,O 1 2 , 8  33,O 1 1 , 4  3 4 , l  1 5 , 8  40 ,8  18,O 48.7 1 9 , 6  52.4 1 3 , 7  33 ,6  1 3 , 2  38 .1  
T O T A L  

v 1 7 , l  1 5 - 9  1 1 , 6  1 0 , 2  17.6 1 3 , 7  1 4 , 8  1 6 , 3  1 1 , 7  9 , 9  1 0 , 8  1 0 , l  1 0 , l  10,O 1 2 , 7  1 4 , 7  

T A B L E  51 

H A I R  D E N S I T Y  OF N U T R I A  FOR 1 CM' OF S K I N  

S P E C I F I -  

C A T  I O N  
1 

S A M P L E S  

3  [l 5  
AVERAGE FROM 

6 7  7  SAMPLES 

DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN COVER DOWN . C O V E R  DOWN COVER 

X 18753 165 17775 144 14492 136 12088 119 8206, 135 9216 122 7709 106 12625 133 
F E M A L E S  

v 1 8 , 3  23.7 1 7 , 3  2 8 , 3  2 1 , 3  2 7 , l  1 9 , 3  3 0 , l  23.2 2 8 , 3  1 8 , 3  27.4 2 4 , 3  28 ,4  2 1 , 3  26 ,7  

X 18830 170 17840 147 14335 122 11985 115 8139 128 9138 119 7988 104 12620 130 
M A L E S  

v 1 8 , 9  22 ,8  1 6 , 8  2 9 , l  2 0 , 8  2 8 , 3  2 0 , 2  29 ,7  22 ,7  3 0 , l  1 9 , 2  2 8 , 3  23 ,7  2 6 , 3  2 2 , 3  2 6 , 2  

X 18795 168 17805 146 14425 131 12018 118 8198 132 9189 121  7895 105  12618 132 
T O T A L  

v 1 8 , 7  2 3 , 3  1 7 , l  2 8 , 9  21 ,2  27.9 1 9 , 8  2 9 , 8  2 3 , l  29 ,7  1 8 , 8  2 8 , l  2 4 , l  27.7 2 1 , 8  26 ,6  



hair length calculated for the entire fur was, in females 
13,9 mm and in males 14,3 mm. 

The length of cover hairs was on a similar level for 
both sexes in individual samples and ranged from 23,O 
to 53,O mm. The mean length for the fur was, in fema- 
les 38,3 mm and in males 37,9 mm. 

The variability of cover and down hair length for 
both sexes was on a similar level and in the examined 
tests was from 8,7 to 18,3%. However the variability 
coefficient of the mean down hair length for the entire 
fur in males and females ranged from 12,8 to 13,6%, 
and for cover hairs from 14,5 to 14,8%. 

The density of down hairs on 1 cm2 of skin differed 
according to the topographical area (tab. 5). In both 
sexes there was a greater density in samples 1 - 4. The 
mean density of dowri hair for the entire skin in fema- 
les was 12615, and in males 12620 hairs on 1 cm2 of 
skin. 

The number of cover hairs showed less differences 
depending on the topographical area. The mean 
number of cover hairs on 1 cm2 of skin in females was 
133 and in males 130 hairs per 1 cm2 of skin. 

The variability of down hair density in individual 
skin samples of males and females was similar and ran- 
ged from 16,8 to 24,3%. A greater variability coefi- 
cient was found for the number of cover hairs (v = 
22,8 - 30,1%). 

The percentage of down hairs in cover hairs differed 
according to the topographical area. In samples 1 - 4 
for both sexes the percentage of down hairs was from 
59,42 to 74,84%. However in samples 5 - 7 it was lower 
and was from 52,08 to 56,35%. The mean percentage 
of down hair for the entire skin in both males and fe- 
males was similar and ranged from 61,64 to 61,71%. 

Discussion 
Standard nutria strairis, inspite of their high fur value 
are not in terribly high demand both within Poland 
and abroad. In  adapting to the needs of the market 
many efforts have been taken to alter the stucture of 
the nutria population in order to increase the amount 
of colored strains. Presently approximately 65% of the 
nutria furs purchased in Poland are colored. The 
main strain is the Greenland nutria. The percentage 
of Golden Amber nutria furs is relatively small. How- 
ever Polands fur industry is very interested in this 
strain. The attractive color of the cover hairs means 
that it can be processed in their natura1 state. 

Golden Amber nutria are in a group of doininating 
strains. They are noted for their strong and stocky 
bodies. Their cover hairs are an even reddish gold 
with slightly lighter hairs near the skin (Bettin, 1973; 
Scheelje, 1978). 

The skins of the Golden Amber nutria used in this 
study were from animals reared in cages without bath- 
ing facilities. This rearing system still under question, 
does not lower the quality ofthe hair cover (Niedzwia- 
dek and Kawinska, 1980). 

Nutria, slaughtered at  7,5 - 8,O months of age, had 
skins more than 77 cm in length. The surface area of 

rough skins was more than 15 dm'. Both surface area 
and weight of 1 dm2 of rough skin were greater than 
values found in the White Non Albinotit and Black 
strains which were also slaughtered at  this same age 
(Niedzwiadek, 1982). 

The weight of the entire skin and weight of 1 dm2 
of rough skin showed sinificant differences between 
sexes. The skins of males had significantly heavier 
weights. 

After tanning the examined traits of the fur were 
less, which is typical for the proper tanning of nutria 
skin (Ptak, 1970, Kawinska et al., 1975). The com- 
pactness of cover hairs, together with the SGM value, 
was high, reaching 39 mm. In comparison to White 
Black or Greenland furs this is a value higher by a- 
pproximately 5 - 7 mm (Kawinska et al., 1975, 
Niedzwiadek, 1982). 

The thickness of down hair was more than 10 mi- 
crons which meets requrirements of the fur industry 
(Hunger, 1974; Kopariski 1965). The thickness of 
the down hairs is on the level of data given for stan- 
dard nutrria as well as for White Black and Green- 
land nutria (Kawinska et al., 1975; Niedzwiadek, 
1982). 

In the process of improving nutria furs the down 
hair in the stomach part is not sheared. In relation to 
this it is important that the length of the entire sto- 
mach be even. Such was the case in the examined furs. 
The cover hairs play a more important role when im- 
proving the spinal part or processing the skin in a na- 
tural state (Hunger, 1974). 

Cover hair density is one ot the most important pa- 
rameter~ determining the value of a fur. The density 
obtained shows a definite differentiation depending 
on the topographical area. A similar relationship of 
density was observed by Cerevitinov (1958), Kaszow- 
ski and Kawinska (1960), Ptak (1972). The mean 
down hair density for the entire skin was higher than 
that for Black nutria and was on the same level as for 
White and Greenland nutria (Niedzwiadek 1982). 

The percentage of down hair in their covering of 
Golden Amber nutria was more than 60% (Mean for 
the skin) and was similar to that of other strains, such 
as White, Black and Greenland (Kawinska et al., 
1975; Niediwiadek 1982). 
Since there is a lack of data dealing with the objec- 
tive evalution of individual parameters of fur quality 
and hair covering of Golden Amber nutria they are 
characterized in the summary. 

Of the nutria slaughtered at 7,5 - 8,O months of age 
a surface area of 15,5 dm2 and a length of 78,3 cm was 
obtained. The dried skin weighed 195,2 g and 1 dm2 
of skin weighed 12,6 g. 

The hair of Golden Amber nutria had a high com- 
pactness, together with the SGM value 39,08 mm. 

The thickness of down hair in individual topo- 
graphical areas ranged from 11 ,O to 13,l microns, and 
cover hairs from 94,O to 128,7 microns. 

Down hair length ranged from 11,4 to 19,6 mm and 
cover hairs, from 25 to 52 mm. 

Down hair density for the stomach part was from 



14425 to 18795 hairs per 1 cm2 skin. Mean density of 
hairs was 12618 per 1 cm2 skin. The number of cover 
hairs was 132 per 1 cm2 skin. 
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Original Report 

Significance of Feet and Ventral 
Surface as Heat Losc Routes for 
Farmed Raccoon Dogs and Blue Foxes 

Hannu Korhonen, Department of Applied Zoology, University of Kuopio, POB 6 
7021 1 Kuopio 2 1, Finland 

Summary 
Significance of feet and ventral surface as heat loss 
routes were studied in farmed raccoon dogs (.Nyctereu- 
tesprocyonoides, Gray 1834) and blue foxes (Alopex lago- 
pus). The results showed that heat loss from these re- 
gions occurs in both species, and that it is somewhat 
higher for the raccoon dog. To  provide the animals 
some kind of sleeping plate, rest-shelf or winter nest 
recommended. 

Introduction 
Farmed raccoon dogs (Nyclereutes procyonoides, Gray 
1834) and blue foxes (Alopex lagopus) are generally ca- 
ged out of-doors throughout the year. Metabolic 
measurements (Korhonen et al., 1983; Korhonen and 
Harri, 1984; Korhonen et al., 1985) have shown that 
during normal Finnish winter weather they have to 
increase their metabolic rate to maintain homother- 
my. Furthermore, body cooling, fur insulation and 
infrared thermography data (Korhonen et al., 1984; 
1985; Korhonen and Harri, 1985; 1986) have shown 
that there is a significant heat loss from their ventral - 
surface to the environment under farm conditions. 

In the present study, the significarice of feet as a heat 
loss route for these species was evaluated by physical, 
histological and infrared thermographic methods. 
Further data on heat loss from the other regions of the 
body were also gathered. 

Materials and methods 

Generul procedures 
The experiments were carried out on the research fur 
farm of Kuopio University, in eastern Finland, during 
the years 1985 - 1987. All animals used were farmborn 
and in good condition. They were housed alone in 
standard rearing cages 60 cm long X 105 cm wide X 
60 cm high. Feed, about 400 g per animal, was offered 
once a day. The feed was manufactured by a local feed 
kitchen, and its content met the standards of the 
Finnish Fur Breeders' Association as far as possible 
(c.f. Korhonen and Harri, 1986). Water was supplied 
by an automatic water systein. 

Fur samples and analyses 
Animals were pelted in December. The pelts were 
ranked subjectively by professional sorters (The Fin- 
nish Fur Sales Ltd.) into one of 10 groups (1 = poorest, 
10 = best) according to mass, quality, cover, overall 
impression and purity. From these, five pelts of both 
species were selected for detailed analyses. These pelts 
were of equal quality (quality group 6, representing 
medium quality pelts). 

Skin samples were taken by using a cork borer with 
a diameter of 19 mm. Skin samples with hairs were 
weighed with an accuracy of f 1 mg, after which hairs 
were removed with a scalpel. Guard hair anci under- 
fur were weighed separately. Length of guard hair 
and underfur were measured with a ruler to the near- 
est lmm. Skin thickness was measuerd with a ROCT 
577-68 dia1 micrometer to the nearest 0,01 mm. 

For microscopic observations, skin samples were 
softened over night in 50% acetic acid. After dehydra- 
tion with alcohol and embedding in parrafin, 10 pm 
longitudinal sections were stained with hematoxylin- 
eosin. Hair density was determined with the aid of a 
projection microscope by counting the number of hair 
follicles contained in each follicular bundle. 

Thernzograph pictures 
The differences in heat loss of various body regions 
were evaluated by using an AGA Thermovision 720 
infrared system. By means of this thermographic 
method, warmer regions of the body appeared lighter 
than the colder ones (for the method see Borg, 1968; 
Veghte, 1975). The animals were thermographed out- 

side the nest in late January at a T a  of +lO°C. 

Skin and Kectal temperatures 
Skin and rectal temperatures were measured with 
Ellab touch thermocouples connected to an Ellab du 
3s (Copenhagen) thermometer. During the measure- 
ments, the animal was held tightly by hands and head 
tongs. Excitement and muscular activity were kept at 
a minimum. The procedure for taking temperature 
readings was the same each time. The hair was per- 
mitted to cover the thermocouple before the reading 
was taken. 



VARIABLE MEASURED BLU€ FOX RACCOON DOG S 

HAIR C E N G T W ,  CM 1 1 , 7  + 2 , l  - 2 , 3  - + 4 , 2  N S  
2  L 9  - + 9 , 3  2 , 5  + 8 , 3  - N S  
3 3 , 5  - + 7 , 1  3 , 9  + 9 , 7  N S  

S  
51.9 Yc 

S K I N  T H I C K N E S S ,  

0 , 0 1  MM l 4 5 , 4  + 1 2 . 1  5 O , 2  + 5 , O  N S  

2  4 1 , 2  - + 6 , 9  4 7 . 8  - 6 . 9  N S  

3  3 6 , 5  + 9 , 3  5 1 , 2  + 9 , l  N S  

S  N S  N S  

N U M E E R  O F  HAIR F O L i I C -  

L E S  I N  A B U N D C E  U N I T  1 2 4 3  t 1 , 9  - 2 2 , 6  - + 2 . 2  N S  
2  25 ,O - -t- 1 , 2  2 3 , 4  + 2 , 3  - N S  
3  24 ,O  - + 1 , 3  2 2 , 4  + 1 . ,3  N S  

S  N S  N S  

S  N S  N S  

2 H A I R  D E N S I T Y ,  H A I R / M M  1 342 + 5 0  176 + 42 it. it. 8 - 

2  350 + 54  1 8 8  + 3 5  it 9 it. - 

3  356 - + 40 197  + 42 -:t. i c  ik 
-- 
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SPP !*Ig. I .  



'Tablp 2. .-l co~tzpariso~i ?/'skin aitrl i-ecial / P > I I ~ I ~ ( I / I O - ~ J  between ,/amted raccoon dogs and blice,fbxes. Va lue~  ure giue>l 
OS n1Ffltl k $11. 

R E G I O N  MEASURED 

RACCOON DOG B L U E  FOX 

TEMPESATURE, O C  N  TEMPESATURE,  'C N  

A M B I E N T  A I R  

S K I N  ON DORSAL  BACK . 
S K I N  ON L A T E R A L  ABDOMEN 

S K I N  ON FOREHEAD 

RECTUM 

NOSE 

F E E T  

PAW PAD 

kStaIi.slical Ireatment 
The results are expresed as mean -I- SD. Statistical 
analyses were computed by analysis of variance com- 
bined with Student's t-test. Data were processed by 
the VAX 11/780 computer and SPSS (Statistical 
Package for Social Sciences) program. 

under farm conditions. Studies to find the best systems 
to prevent excessive heat loss from the ventral body 
surface are proceeding. 

Experience on farms has shown that during winter 
the foot pads of raccoon dogs can freeze when they are 
caged on bare wire-mesh nets. Blue foxes, on the other 
hand, have well-insulated foot pads which are adap- 
ted to extreme cold (Scholander et al., 1950). They 

Results 
have been found to maintain foot pad temperatures 

A comparison of hair coat characteristics ofthe feet for 
close to their freezing point (Henshaw et al., 1971). 

blue foxes and raccoon dogs is given in Table 1. Sig- 
The present results agree with this conclusion while 

nificant differences in hair weight, hair density and 
showiiig that hair density on the feet ofraccoon dogs is 

number of bundle units per surface area were found 
significantly less than that of blue foxes. 

between the species, and these were higher for the blue 
fox. No marked site-specific variations in morphologi- Previous metabolic studies support the conclusions 

cal traits of feet fur were found. of the thermoregulatory properties of both species 

Thermograph data are presented in Figs. 1 and 2. drawn in this paper (Korhonen et al., 1985). The con- 

For both species, the surface temperatures on the face, clusion, based on theses results, is that heat loss to the 

chest and feet c\rere higher than those of the other body from raccoon dog's is greater 

surfaces, and a high surface temperature means a high than that from the body of the blue fox due to the rac- 

rate of heat loss. No marked species-specific differen- 'Oon temperatures. 
ces uwre obserserved. 

Mean values for temperatures of the skin and rec- 
tum, as determined with the touch thermocouples and 
infrared thermopictures, are given in Table 2. Rectal 
temperatures of both species were similar. Skin sur- 
face temperatures of the raccoon dog were somewhat 
higher than those of the blue fox. However, no marked 
species-specific differences were found. 

Discussion 
The results revealed that heat loss occurs from the 
ventral surface of the body for both species. These re- 
sults agree with our previous findings (Korhonen et 
al., 1984; Korhonen, and Harri, 1986), and suggest 
that heat loss seems to be soinewhat higher for the rac- 
coon dog. The results also support the previous hypo- 
thesis (Korhonen et al., 1985; Korhorien 1987) that 
some kind of sleeping plate, rest-shelf or nest box 
would provide energetic advantages for both species 
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Original Repurt 

A Study on The Use of Nutria for 
Meat Production 

Stanislaw Niediwiadek and Jacek Kuwalski, Institute of Zootechnics, Dep. of 
Fur Animal Breeding 32-083 Balice n. Kraków, Poland 

In order for nutria to I~ecome more popular greater 
attention rieeds to be paid to the use of this animal as 
meat in order to iricrease profitability. Nutria meat in 
its original homelands - Argentina, Brazil, Chile,Ura- 
guay - is eaten and is considered to be a dilicacy. In 
Poland ther is a bias against nutria meat probably due 
to the animals ugly appearance. Attempts to popula- 
rize nutria meat are not new. At the end of 1950s, 
during a low point in the rearing and breeding of nu- 
tria in Poland, Juny and Chelkowski (1959) focused 
attention on the use of nutria for meat in order to im- 
prove profitability. Later, Icawecka - Bentyn (1965), 
Gedymin and Cholewa (1959) and I<uiniewics and 
Wojsyk - Kuiniewicz (1978) dealt with this same 
 rob ble m. 

In european countries such as Czehoslovakia, the 
USSR,West Germany and others where nutria bree- 
ding is well - developed, nutria is not used for con- 
sumption and the following research attempted to 
break down the barriers: Skrivan and Sima, 1978; 
Zajas et al., 1980 Heupel, 1981. 
Yearly production of nutria in Poland averages about 
2,5 mllion with a mean slaughter weight of approxi- 
mately 4 kg, giving approximately 5,000 tons of us- 
able nutria carcass. It therefor is in a potential posi- 
tion to meet market needs. 

Material and Methods 
The experiments was carried out in the Zator Zoo- 
technical Experimental Station. It included 240 
Greenland nutria. The animals were divided into 4 
groups according to body weight before slaughter. 
The 4 groups were as follows: 

Group I - body weight before slaughter 3,O-3,9 kg 
Group II - body weight before slaughter 4,O-4,9 kg 
Group III - body weight before slaughter 5,O-5,9 kg 
Group IV - body weight before slaughter 6,O-7,O kg 

Each group had even numbers of males and females. 
Slaughter analysis and carcass cuts were done as for 
rabbits (Niediwiadek, 1974). Detailed dissection of 
all carcasses separated individual tissues - meat, bone 
and fa:. Chemical analysis of the meat was done on 
48 meat samples with 12 sarnples from each group. 
Meat quality was determined according to: 

PH/24 hrs. after slaughter (color, mioglobin, water 
absorbability) determined according to the method 
of Znaniecki et al. (1974). 

For complete evaluation of nutria meat an organo- 
leptic team compared tastiness with other meats, 
namely veal, beef and rabbit. In the organoleptic eva- 
lution the following traits were considered: Tender- 
ness, juiciness and aroma in the following manner: 

Tenderness 

points 1 2 3 4 5 
very tough average tender very 

tough tender 

Juiciness 

points 1 2 3 4 5 
very dry average juicy very 

dry juicy 

Aroma 

points 1 2 3 4 5 
very strong average faint very 

strong faint 

Results 
The warm carcass weight without the head depended 
on the weight before slaughter (Tab. 1). The variabi- 
lity of carcass weights in all groups was similar and 
ranged from 5,O to 9,7%. Liver weight was also depen- 
dent on the weight before slaughter. The variability 
of liver weight was differentiated and was from 13,G 
in the females of group IV to 28,s in the males of 
group I. Statistically significant differences between 
sexes in groups III and IV were found for heart, kid- 
ney and lung weights. 

The weight edible parts in group I was from 1985,4 
to 2020,8 g. In group II it was more than 2500,O g for 
females. In group II it was approximately 3000,O g 
and more than 3700,O g in group IV. 

Carcass dressing percentage rangcd from 52,2% in 
the males of group I to 55,7% in the females of group 
IV. The greatest dressing percentage of edible parts 
characterized the nutria of group IV - 60,O - 61,0%. 
Carcass length in group I was 34,7 - 35,2 cm and rea- 
ched 43 cm in group IV. 



RESULTS OF SLAUGHTER A N A L Y S I S  OF N U T R I A  - E A T A B L E  PARTS 

T A B L E  1. 

I T E M  

GROUP : I I I III I V 

MALES F E M A L E S  M A L E S  FEMALES MALES FEMALES M A L E S  F E M A L E S  

WEIGHT OF N U T R I A S  A T  SLAUGHTER 

WEIGHT /G/  CARCASS WITHOUT HEAD 

L I V E R  

HEART, K I D N E Y S .  LUNGS 

TOTAL E D I B C E  PARTS /G/ 

ORESING PERCENTAGE /%/ 
TOTAL E D I B C E  PARTS /%/ 
LENGTH OF CARCASS /CM/ 

T A B L E  2 .  
RESULTS OF SLAUGHTER A N A L Y S I S  OF N U T R I A  - NON E A T A B L E  PARTS 

GROUP : I I I III I V 

I TE11 MALES FEMALES M A L E S  F E M A L E S  M A L E S  F E M A L E S  M A L E S  F E M A L E S  

WEIGHT / G / :  

HEAD 

BLOOD 

S K I  N 

LEGS AND T A I L  

D I G E S T I V E  TRACT 

TOTAL O F F A L  

SLAUGHTER LOSSES 

T A B L E  3, -- WEIGHT OF PRIMAL C U T S  OF C A R C A S S / G / ,  

GROUP F R O N T  P A R T  L O I N  B A C K  P A R T  

M A L E S  F E M A L E S  M A L E S  F E M A L E S  M A L  E S F E M A L E S  

X v X v X V ' X  v X v X v 



TABLE 4, P A R T  OF PRIMAL C U T S  IN C A R C A S S  / X / ,  

GROUP F R O N T  P A R T  L O  I N  B A C K  P A R T  

M A L E S  F E M A L E S  M A L E S  F E M A L E S  M A L  E  S  F E M A L E S  

I 43 ,5  44 ,3  1 2 , 9  1 1 , 9  43 ,6  43 ,8  

I I 47 ,5  45,6 1 2 , 9  1 2 , 8  39 ,6  41,G 

I I I  46 ,6  45 ,5  1 3 , 9  1 1 , 3  3 9 , 5  4 3 , 2  

I V 44,7 44,6 1 1 , 4  1 1 , 4  43 ,9  44,  O 

Table 2 presents the weight of indjble parts. The 
heaviest part was the digestive tract, then the head, 
skin, paws and tail. The weight of indible parts was 
clearly dependent on the weiglit before slaughter. 
Also the weight ofprimal cuts depended on the weight 
before slaughter. (Tab. 3). 

When expressing thr prima1 cuts in percentage the 
front part comprised 43,5 to 47,5% and the back part 
from 39,5 to 44,0%. The loin weighed from 11,4 to 
13,9% of the carcass weiglit (tab. 4). 

In group I the weight of the front parts was 510 g, 
increased in the subsequent groups, and reached a 
weight of 968 g in the males og groiip IV (tab.5). The 
heaviest meat weight was observed in the loins of 
group IV - 270 g and the lightest was in the females 
of group I - 138 g. Meat in the back parts was on a 
somewhat lower level than in the front parts and ran- 
ged from 503,3 g in the females of group I to 918 g in 
the males of group IV. 

The meat of the whole carcass, dependent on the 
slaughter weight, was for group I - 11 51,8 g - 1205,l g 
to 2142,9 - 2156,l g in group IV. 

The heaviest bones were in the front parts, from 
91,6 g in the females of group I to 190,O g in the males 
of group IV. The back parts bones weighed from 83,3 
to 176,2 g. In the whole carcass bone weight increased 
from 191,6 in the females of group I to 398,O g in the 
males of group IV. 

Gedymin and Cholewa (1972) obtained a dressing 
percentage of 55%, and of edible parts, 58 - 59%. Skri- 
van and Sima (1977) for 2 - year old males had a dress- 
ing percentage of 60% and for females, 50%. Velkov 
et al. (1983) gave a dressing percentage for nutria 
slaughtered at weights from 4,O to 5,O kg of 54%. In 
general, for most analized traits differences between - 
sexes were not statiscally significant. Statistically sig- 
nificant differences were only seen in the group 
slaughtered with weights of 5,2 - 5,3 kg and for the 
weights of heart, kidney and lung of this same group as 
well as for nutria slaughtered at weights of more than 
6,l kg. The weight of indible parts tended to increase 
together with increased body weights before slaugh- 
ter. The heaviest weight, almost 750 g was that of the 
alimentary canal of the heaviest nutria. The weight of 

TABLE 5. ---p R E S U L T S  OF D I S S E C T I O N  ANALYSIS OF C A R C A S S / G / .  

I T E M  GROUPS: 1 I 1 1 1 1  I  v 
M A L E S  FEMALES MALES F E M A L E S  MALES FEMALES MALES FEMALES 

X v X v X v X v X v X v X v X v 

WElGHT OF 
C A R C A S S  1754.3 9.5 1761,6 9.2 2267.0 8 , 2  2234.0 9 , 8  2708.3 5.2 2705.0 8 , 3  3370,O 8 , 7  3388,7 1 0 , 6  
WEIGHT OF MEAT I N  
FRONT P A R T  510.6 1 1 , 9  510.0 8.6 7 3 ~ , 5 ~  9.3 637,5A 1 0 , 8  ~ 8 3 . 7 ~  13 ,7  800,0B 17,6 968.0 1 2 . 1  965 ,2  11 .9  
LOIN 183.2 l l , O  138.3 1 2 , l  195,O 14.7 196,5 15.0 261.2 17.7 205.0 13,4 270,O 13,4 270.2 14 .6  
BACK P A R T  511.3 9 , 2  503.3 13.5 628.7 8.4 623.5 7 , l  778.7 12.5 810,O 13,3 918,O 1 4 . 2  907 ,5  1 4 , 8  
W H O L E C A R C A S C  1205 .1  10 ,4  1151.8 11.3 1 5 5 6 . 2 ~  8.3 1459.1C 8,3 1923 .7D12 ,6  1 8 1 5 , 0 ~ 1 6 , 4  2 1 5 6 , l  13 .7  2142.9 16 .0  

WE I G H T  OF BONES I N :  

F R O N T  PART  9 7 , l  1 1 , 5  91.6 7.4 125.4 14.0 1 1 3 , 5  7.2 131.2 16.5 147.5 13,6 190 .1  1 0 , 2  187,O 9 . 1  
LOIN 1 4 5  O ,  1 6 , 6  1 1 . 0  22,5 11.7 2 0 , 5  1 6 , 8  25.0 16,3 20.0 15.3 33,2 1 4 . 3  3 2 , 5  1 5 , 3  
B A C K  P A R T  100.4 9 .7  83,3 15.9 114.5 9 , 5  102 .5  11.3 122.5 12.6 135,O 1 4 . 6  174 .8  1 4 , 2  176.2 12 .9  
W H O L E C A R C A S S  211,6 9 , 8  191.6 9 . 1  2 6 2 < 5  8 , 9  236,5 9 , l  278.8 1 4 , l  302,7 15.2 398,O 1 3 . 7  395.7 13,O 

W E I G H T  OF F A T  I N :  

F R O N T  P A R T  46.8E 39.8 6 6 . 0 ~  47.6 9 5 , ~ ~  60.3 1 2 3 . 5 ~  60.9 108 ,9  63.7 85,0 62.11 170.0 5 4 . 1  1 7 3 , 7  5 3 , l  
L O I N  10.0 64,7 17 ,5  62,3 3 2 . 9  80,2 31,5 63 ,9  33.7 82,3 27.5 65,6 43,O 5 3 , 8  45.0 52 ,8  
BACK P A R T  56 ,5  59.0 67.5 54.3 8 8 , 3 G 5 4 , 7  1 2 8 , 0 G 5 5 . 5  Y3,7 5 8 , l  95,O 64.2 221,O 57 .2  241.2 57.4 
W H O L E C A R C A S S  123 .8 "55 ,7  1 4 1 . 6 H 5 5 , 6  2 1 ~ . 2 ~ 5 7 . 9  2 8 2 . 8 K 5 9 , 2  236.3 6 2 , l  207.8 6 2 . 1  434.0 55 .8  459 ,9  56.4 

W E I G H T  OF UNDERSKIN  
F A T  181 ,9  22,6 212.5 1 5 , l  1 9 4 , l  1 4 , 2  200.0 16.3 223.7 16 ,4  332.5 1 7 , 2  351.0 1 4 . 2  370.0 13.9 
D I ~ S E C T I O N L O S S E S ~ ~ . ~  - 6 4 , l  - 36,O - 56 .5  - 45.8 - 47,O - 31.0 - 2 0 , 2  - 



the head was also significant - up to 640 g and in each 
group tlie males had heavier heads than the females 
wliich can be related to ~ h e  anatomical build and sex- 
ual dimorphis. 

Content of the prima1 cuts of the nutria carcasses in- 
dicated that the front and back parts in all groups was 
on a similar level. The niost valuable cuts, namely the 
loin arid hind parts, comprised approximately 53 - 
57%. In comparison to the mean for rabbits tlie front 
and back parts were greater by approximately 5 - 7% 
and the loin by approximately 10% (Niediwiadek, 
1983). An analysis of the meat in individual parts sho- 
wed that front and back parts were in individual 
groups on a similar level. 
Content of meat in the loin was not much difrerent 
from the faction of meat in the above mentioned cuts 
except in the group of nutria weighing more than 6 kg. 
The percentage of meat in the entire carcass was from 
63,2 to 79,0%. The meatiest carcasses were those of 
animals weighing 4,O - 5,O kg. Kuiniewicz et al. 
(1980) gave the percentage of meat in nutria carcasses 
as being 63,5 - 66,5%. These nutria had slaughter 
weights of 3,l - 3,3 kg. Higher amounts of meat, 70,O - 
79,0% in nutria carcasses was given by Zitenko et al. 
(1981). 

Content of bone in tlie front and back parts was on 
similar level for the groups and sexes within a group. 
The percentage of borle in the whole carcass consisted 
of 10,5 - 12,0%. Higher values by approximately 6 - 7% 
were given by Kuiniewicz et al. (1980) and by 4 - 6% 
(Zitenko et al. 1981). Significant differences in fat and 
its percentage in individual cuts were observed as well 
as in the whole carcass. It increased together with the 
slaughter weight of the nutria. The amount of fat in 

the nutria carcass was on the level given by Kuinie- 
wicz et al. (1980j and Zitenko et al. (1981). The diffe- 
rent data concerning meat value and bone in indivi- 
dual cuts as well as in the entire carcass resulted from 
various states of nutrition, age and various methods of 
dissectioii analysis. 

Dry matter in the nutria meat for both sexes and the 
different groups did not show much differentiation 
and was on the level of that given by other authors 
(Gedymin and Cholewa, 1972; Juny and Chelkowski, 
1959; Kawecka - Bentyn, 1965; Kuiniewicz et al., 
1980; Zitenko et al., 1981). 

Nutria meat is characterized by a high protein coii- 
tent, as high as 20% and a high mineral content. The 
values obtained in this experiment agree with the data 
presented by Gedymin and Cholewa (1972), Kuinie- 
wics et al. (1980), Zajas et al. (1980) and Zitenko 
(1981). 

Fat in the front parts ranged from 46,8 g in the ma- 
les of group IV to 173,7 g in tlie females of group IV. 
In the loin it was from 10,O g to 45,O g and in the back 
parts from 56,5 to 241,2 g. Statistically significant dif- 
ferences were noted between sexes in group I and II for 
the front parts and in group III for the back parts. In 
the whole carcass, fat in group I was 123,8 g in tlie ma- 
les and ranged to 459,O g in the females of group IV. 
Statiscally significant differences between sexes were 
observed in groups I and II. 

An analysis of the tissues of the cuts showed that the 
loin had the gratest rneatiness except in group III 
where it was in the back parts (Tab. 6). Meat in the 
whole carcass ranged from 63,2% in tlie females of 
group IV to 70,0% in the males of group III. Bones in 
the front parts were from 10,4 to 12,7%, in the loin 

I T E M  GROUP:  I I I I I I I v 
M A L E S  F E M A L E S  M A L E S  F E M A L E S  M A L E S  F E M A L E S  M A L E S  F E M A L E S  

M E A T  I N :  

F R O N T  P A R T  

L O  I N 

B A C K  P A R T  

WHOLE C A R C A S S  

B O N E S  I N :  

F R O N T  P A R T  

L O I N  

RACK P A R T  

WHOLE C A R C A S S  

F A T  I N :  

F R O N T  P A R T  6 , l  8 , 4  8 , 9  1 2 , l  8 , 6  6 - 9  1!,3 1 1 , 4  
LOIN 4  , Li 8 , 4  1 1 , 3  1 1 , O  8 ' 9  8 , 9  11,l 1 1 , 6  
BACK P A R T  7 , 4  7,li 9 , 8  1 3 , 7  8 , 5  8 ,  l 1 4 , 9  1 6 , l  
WHOLE C A R C A S S  7 ,  O 8 ,O 9 , 6  1 2 , 6  8 , 7  7 , 7  1 2 , 8  1 3 , 5  
UNDERSKIN F A T  1 0 , 3  12,O 8 , 5  8 , 9  8 , 2  1 2 , 3  1 0 , 4  1 0 , 9  



T A B L E  7. 

C H E M I C A L  A N A L Y S I S  AND Q U A L I T Y  PARAMETEI IS  OF N U T R I A  M E A T ,  

I T E M  GROUP : I I I I I I  I v 
M A L E S  F E M A L E S  MALES F E M A L E S  M A L E S  F E M A L E S  MALES F E M A L E S  

D R Y  MATTER/%/  

TOTAL PROTE I N/%/ 

ETHER E X T R A C T / % /  

 sti/%/ 
PH 
MI  OGLO B I  N/PPM/ 

COLOURS/PPM/  

WATER HOLD I NG 
C A P A C  I T Y / % /  

from 6,4 to 8,6%, and in the back parts, 10,7 to 13,1%. 
In the whole carcass bones ranged from 13,3 to 12,0%. 

Fat values were very differentiated. The fattiest 
were the back parts of group IV (14,9 - 16,1%). In the 
whole carcass fat content increased from 7,O to 8,0% in 
group I to 13,5% in group IV. 

Chemical analysis showed that dry matter was from 
29,7 to 31,0% and did not differentiate between sexes 
and groups . Protein in the nutria meat ranged kom 
19,9 to 20,7% and also did not differentiate between 
sexes and groups. Fat values differentiated between 
groups. The lowest was seen in group I, 9,l - 10,7 and 
increased to 12,l - 12,8% in group IV. 

Mioglobin, PH, color and water absorbability val- 
ues were on similar levels between groups and sexes 
(Tab. 7). 

Organoleptic evaluation of tastiness indicated that 
the meat of nutria was less tender than that of rabbit, 
beef and veal and was rated with 2,3 points (Tab. 8). 
However juiciness equaled that of rabbit - 3,3 points. 
It also got high aroma ratings (4,3 points). In total, 
nutria nieat received 9,9 points, second after rabbit 
meat. It had points on the level of veal and was 2,2 
points higher than beef. 

Discussion 
Our discussion of the value of nutria meat begins with 
the carcass dressing percentage which is most com- 
monly used coeficient. Dressing percentage was from 
52,2 to 55,7% and was slightly higher in nutria with 
heavier body weights. Taking the viscera (liver, heart, 
kidneys and heart) into consideration, the dressing 
percentage of edible parts increased approximately 
3 - 4%, becoming 56,8 - 61,0%. Warm carcass weight 
depended on the slaughter weight in the individual 
groups and increased about 500 g. Weight of viscera 
(liver, heart, kidney, heart) also tended to increase 
with heavier body weights of the nutria before slaugh- 
ter. The dressing percentage is di6cult to compare 
with other authors since slaughter weights were so dif- 
ferent. Kuiniewicz and Wojsyk - Kuiniewicz (1978) 
gave a dressing percentage of 51% for nutria slaughte- 
red with a body weight of 3495 g. 

Nutria meat, besides its high protein and mineral 
coritent, is characterized by high fat content which 
undoubtedly influences its high calorie value. 

The remaining parameters exarnined: PH, mioglo- 
bin and water absorbability also high values. This was 
confirmed by sensory evaluation. This evaluation in- 

TYPES OF H E A T  TENDERNES J U I C Y N E S S  AROMA TOTAL  P O I N T S  

N U T R I A  2 , 3  3 ,3  Q13 g 1 9  
RAEB I T 4 , 4  3  l 3  4  6 1 2 , 2  
BEEF 3 ,8  2 , 2  1 , 7  7 , 7  
V E A L  3 , 9  2 , 2  3 , 7  9 , 8  

- 



dicated that nutria meat isjuicy and without a specific 
aroma. In total evaluation it was rated higher than 
beef and was evaluated as being on the same level as 
veal. It can be therefore concluded that it is not poorer 
in quality than the meat of other species of farm ani- 
mals and in some cases is of bettcr nutritional and 
taste quality. 

In summary, nutria, besides having valuable fur, 
can supply a significant amount of nieat of high nutri- 
tional and taste quality. This meat should be properly 
and rationally introduced to the public market. 

References 
Gedymin J.,  (;hole~ua El. (1972). Hodowca Drobnezo 

Inwentarza., 3: 11. 
Heupel M. (1981). Dt. Peltztiersiichter., 35, 6:98. 
Juny M., (,'helkomskiK. (1959). Zesz. Nauk. WSR Wro- 

claw, 21:97. 
Kawecka - Bentyn M. (1965). Hodowca Drobnego In- 

weiitarza., 9: 1 1. 
Kuiniewicz J., 14'0jg1k - kUiniemicz ''1. (1 978). Hodowca 

Drobnego Inwentarza., 4: 12. 
Kuinieze~icz J., KuZniewicz A. k"ore1alcryk C., Miniewska 

M .  (1980). Zesz. Nauk. AR Wroclaw, 23:209. 

Nzedimzadek S. (1974). Wyd. Wlasne - IZ Krakow, 
12, 360. 

.Niediwiadek ,Y. (1983). Wyd. wlasne IZ Krakow, O- 
Itreilenie przydatnoici do produkcji towarowej kró- 
likow ras irednich \v oparciu o metode komplekso- 
wej ocency wartobci uzytkowej. 

bS/criuan Ad., J'i~rza '4. (1977). sb. Vys. Sk. Praha Rada 
B 1:187. 

Skrivan M., ,Sima A. (1978). Sb. Vys. Sk. Praha Rada 
B 1:153. 

Velko71 M.S.,  Meduerleua .h< Ju., Meduedeoa L. L. (1983). 
Krolikovodstvo i Zverovodstvo, 2: 17. 

Zajas Iu. F., Ctzojzear 17. l., Lanin 11.1. (1 981). Kroliko- 
vodstvo i Zverovodstvo., 1:38. 

Zaniecki I?, Sobina ,7., I%ru,ga A., Habaj B. (1974). 
Ocena i obrót surowcami pochodzenia zwierzego. 
Warszawa PWRiL. 

<ilenko P. ff., Usiirnetlko L. J., Heljakoua ,/L< P., Qebakoua 
C. 17. (1981). Sb. Nauc. Tr.  Vet. Akad., 118:108. 

Scientfir VOL. 11, NO. 2 1987 



Original Report 

Ontogeny of Mink Pups 
Birthe Jonasen, Institute of Population-biology, University of Copenhagen 

Introduction 
This paper presents a suniinary af the behavioural de- 
velopment of minkpups (Mustela vison Schreber) 
from birth til1 around 16th. week of life. The results 
were obtained from a etology project done at  the Natl. 
Inst. of Animal Science dept. of Fur Bearing animals 
in Hi l l e r~d  during the spring and summer 1.985. The 
study was done to get finishing degree of Kandidate in 
Etology at the University of Copenhagen in april 
1987. 

Behavioural Development 
Not much is known about the behavioural develop- 
ment of minkpups, the only larger work that is avail- 
able is the Doctoral Thesis of Kuby 1982, which I 
have used as an inspiration to my own work. 

The minkpups used for this study lived in two diffe- 
rent environments. Most of them were raised in ordi- 
nary farm cages (approx. 0,3 m') under normal farm- 
routine, and two litters were raised in a semi-natural 
environment (approx. 9 ni2). This environment gave 
the animals acces to water, grass and more than one 
nestbox with straw. 

The pubs were observed for long periods of time 
and their morfological and behavioural development 
were registered. 

The most obvious differences between the two 
groups of animals were that the semi-natural animals 
showed more »hide and seek« play, more running and 
swimming. The farm-animals started to climb on the 
cagewire about one week before the other group did. 

The explanation for these differences is that the 
semi-natural animals had much opportunities and 
room for more locomotional movements, and the 
farm-animals had a smal1 and stimulus-poor environ- 
ment, because their cages were deprived of anything 
except a nest box with straw. 

In all otlier situations their behavioural develop- 
ment were similar, though with a lot of individual 
differences. 

Phases in development 
The development of behaviour can be divided in diffe- 
rent phases covering the time from birth to dispersal: 

Des~~il,tton o/ Lhe phase,: 
Phase a. The first three weeks are the pups dependent 

on the bitch, and they are born naked and blind. 
The olfactory- and tactile sense are functioniiig 
from birth, which help the pups to locate their sib- 
lings and the bitch. 

Phare b. The next two weeks the locomotional skills 
enhances, and around day 36 the eyes and ears 
open. This is an important stage, where the fear- 
reaction is closely related to the maturing of senses. 
It is possible that the sensitive phase ofsocialization 
beginns at  the end of the 5.th. week. 

Phase c. This phase is the play-period. The pups get 
better at walking and running, and the »hide and 
seek« play and »playfighting« occupies most of the 
pups active time (= time they are awake). 
They start to get interested in drinking water, pro- 
bably because the bitch beginns to reject the big 
and fastgrowing pups. In the end of this period the 
weaning starts gradually. 

PIzase d. If the pups have acess to water, they will start 
to swim in the beginning of this period. They still 
play a lot and explore everything in their surroun- 
dings. 
Some presexual behaviour is seen in this phase. The 
male-pups mount their siblings or the bitch, grab 
them at the neck and drag them around. If there are - 

only female-pups in the litter, there will be no 
mounting, only dragging. 

Phase e. In this period the litter starts to dissolve, and 
in nature the pups disappear out of the territory of 
the bitch. 
My semi-natural pups escaped from their area, by 
climbing and jumping the 1,2 m fence that surroun- 
ded their »tage«. We gave up putting them back af- 
ter a few trials, and instead they were placed in a 
normal farmcages. 
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a. Neonatalphase birth - 3 weeks 
b. Motorphase 3 - 5 %  - 
c. Socializationphase 5% - 8 
d. Explorationspliase 8 - 13y2 - 
e. Disperalphase 13% - 16 - 
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CHANGES OF THE SKIN, ESPECIALLY HAIR FOLLICLES AND DERMIS, 
!M MINK GROWTH. 

T a d a y u k i  N ish iumi ,  K e i j i  Kondo, Tsug io  Osugi.  

H a i r  development i n  the mink  was observed under  a l i g h t  microscope. Samp- 
les were taken  f rom the mid-dorsal reg ions  a n d  were usual  l y  cu t  i n t o  8-12 
ym in  th ickness w i t h  a f reezing microtome. S ta in ing  of t he  sect ions was 
accomplished b y  the  hematoxyl in-eosin method. Using the m inks  f rom b i r t h  
to  30 weeks o ld ,  the  h is to log ica l  changes i n  the  s k i n ,  m a i n l y  the  h a i r  fo l -  
l i c les ,  were s tud ied  on the number of u n d e r f u r  p e r  pore a n d  p e r  f o l l i c l e  
group,  the  h a i r  a c t i v i t y ,  the th ickness of ep idermis  and  dermis  a n d  the 
length  a n d  depth  of fo l  l i c l e .  

From t h i s  s tudy  the fo l  lowing r e s u l t s  were obta ined.  

1 .  O f  summer coat,  the number of u n d e r f u r  p e r  pore  a n d  p e r  fo l  l i c l e  group 
increased before  10 weeks o l d  a n d  was unchanged a t  12-14 between 10 a n d  
16 weeks o ld .  Of w in te r  coat, the number of u n d e r f u r  d ramat i ca l  l y  increa-  
sed j u s t  a f t e r  b e g i n n i n g  of the mou l t i ng ,  ie .  18 weeks o ld ,  a n d  was un-  
changed a t  22-26 a f  te rward .  

1. 

Iiivariable numkr o1 ufiderfur 
Iii summer coat 

- Follicle group 
c - Pore 

W u k s  bld 
Fig. 1. The number of underfur per pore and 

. per follicle group in mink. 
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Fig. 2. Hair activity in mink. 

2. The h a i r  a c t i v i t y  of summer coat was the  h ighest  (90%) i n  6 weeks 
o l d  a n d  was the  lowest (0-3%) in 14-16 weeks o ld .  On the  o the r  hand ,  
tha t  o f  w i n t e r  coat was the h ighes t  (80%) i n  22 weeks o l d  a n d  wac the  
lowest (0%) i n  26-30 weeks o ld.  

3. The dermis  of bo th  summer a n d  w i n t e r  coat was t h i c k  i n  anagen,  b u t  
was t h i n  i n  telogen. Espec ia l l y ,  the  dermis  of w in te r  coat i n  telogen 
was t h e  th innes t  (0.7 mm). Fur thermore,  i t  was observed tha t  the  dermis 
became t h i n  when the  h a i r  f o l l i c l es  became sha l low.  
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and dermis. Fig. 4. Change in the length of follicle ir1 mink. 

4. Of b o t h  g u a r d  h a i r s  a n d  u n d e r f u r s ,  t he  h a i r  f o l l i c l e s  i n  te logen became 
t o  b e  about  1/3 i n  l e n g t h  o f  those i n  anagen,  n e v e r  i n v a d e d  the  s u b c u t i s  
a n d  shor tened a s  f a r  a s  t h e  sebaceous g l a n d .  The g u a r d  h a i r  f o l l i c l e s  
changed  e a r l  i e r  t h a n  t h e  u n d e r f u r  f o l  l i c l es .  

Summei coat- Winter c m t d  

O F ; l  i i 1) iiid li li io iz i4 d h i 
W&& 

i .  5. Change in the depth of follicle in mink, 
and the relationship between the detmal 
thickness and the depth of follicle. 

(&&{b+ Vo1.32. No.3, p ~ . ~ 1 4 5 - 1 5 1  (19%)) 

I n  JAPN. Summary ENGL. A u t h o r s '  a b s t r a c t .  

INCREASING THE RATE OF MATURAT ION OF THE COAT I N  ARCTIC FOXES 
UNDER NATURAL DAYLIGHT. 

A.A. A lymov.  

Da ta  were o b t a i n e d  o n  8 g r o u p s  o f  a r c t i c  foxes (40  a n i m a l s  p e r  g r o u p ) .  
A n i m a l s  i n  t h e  f i r s t  6  g r o u p s  were a l l o w e d  n a t u r a l  d a y l i g h t  (1s t  g roup ,  
25-40 l u x ;  2nd,  6-20 l u x ;  3 r d ,  less t h a n  o r  e q u a l  t o  5 l u x ;  4 th ,  40 l u x  
f o r  8  h a n d  20-25 l u x  t h e r e a f t e r ;  5 th ,  40 l u x  f o r  8  h a n d  10 l u x  there- 
a f t e r ;  6 th ,  40 l u x  f o r  8  h a n d  5 l u x  t h e r e a f t e r ) .  I n  t he  l a s t  2  g roups ,  
w h i c h  served  a s  c o n t r o l s ,  l i g h t  i n t e n s i t y  was 600 a n d  13,000 l u x  resp .  
d u r i n g  t h e  h o u r s  o f  n a t u r a l  d a y l i g h t ,  a n d  70 a n d  1500 l u x  t he rea f te r .  
I n  t h e  8 g roups ,  g u a r d  h a i r  l eng th  on 1 Sep. a v e r a g e d  2.6, 2.6, 2.9, 2.2, 
2.1, 2.7, 2.0 a n d  1 .O c m  resp .  i n  females a n d  2.4, 2.8, 3.1, 2.2, 2.3, 
2.6, 2.0 a n d  1.3 c m  i n  males;  undercoa t  l e n g t h  was 0-0.9 cm. At crop-  
p i n g  (28 Sep.-17 Nov . ) ,  g u a r d  h a i r  l e n g t h  a v e r a g e d  5.3, 5.4, 5.6, 5.1, 
5.5, 5.5, 5.6 a n d  5.6 c m  i n  females a n d  5.5, 5.5, 5.5, 5.4, 5.5, 5.5, 5.5 



a n d  5.5 i n  males, a n d  undercoat length  4.6, 4.7, 4.8, 4.2, 4.7, 4.7, 4.9 
a n d  4.8 cm i n  females a n d  4.8, 4.6, 4.6, 4.6, 4.8, 4.7, 4.8 a n d  4.8 c m  
in males. The percentages of defect ive s k i n s  i n  the  8 groups were 10.9, 
11.4, 5.2, 12.8, 9.5, 4.9, 12.1 and  19.4. I t  was concluded t h a t  l i g h t  in- 
tens i t i es  of 2-40 l u x  a l l owed  p e l t i n g  to  be  c a r r i e d  out  34-41 days  e a r l i e r  
t h a n  under  h i g h e r  l i g h t  i n tens i t y .  

Nauchnye T r u d y ,  Nauchno-l  ssledovatel ' s k i  i I  ns t  i t u t  Pushnogo Zverovodstva 
i K ro l  i kovodstva,  29, 22-28, 1983. 
3 tab les ,  3 references. 
I n  RUSS. CAB-abstract . 

GROWTH AND DEVELOPMENT OF YOUNG POLECATC. 

POCT Y1 PUBHUE L10110uRtC1L WOPBmB 

aaz csnw~oxoaa~c~sskirarx aayx 
G. P. Kazakova . 
Data  were obta ined on 53 females and  70 males b o r n  i n  May, a n d  20 females 
a n d  13 males b o r n  in  August .  For  the 4 groups resp. ,  body weight aver -  
aged 9.5, 10.0, 9.9 a n d  10.6 g a t  b i r t h ,  268.2, 313.7, 251 .5 and  277.5 
g a t  weaning a t  40 d a y s  of age, a n d  960, 1720, 810 and  1680 g a t  5.5 
months of age. Body leng th  averaged 6.7, 7.0, 7.2 a n d  7.0 cm a t  b i r t h ,  
26.1, 27.3, 25.2 a n d  26.2 cm a t  weaning,  a n d  36.8, 42.3, 36.8 a n d  42.4 
cm a t  5.5 months. Guard  h a i r  length  i n  the  4 g roups  averaged 2.2, 2.3, 
2.7 a n d  2.7 cm a t  2 months and  3.6, 3.9, 3.7 a n d  4.0 cm a t  5.5 months, 
t he  cor respond ing leng ths  of undecoat be ing  1.5,1.6, 1.8, 1.9, 2.9, 2.4, 
2.3 a n d  2.4 cm. 

Nauchnye T rudy ,  Nauchno- IssIedovaI te1 ' s k i  i I n c t . ,  Pushnogo Zverovodstva 
i K ro l i kovods tva ,  29, 183-190, 1983. 
4 tab les ,  2 references. 
I  n RUSS. CAB-abstract.  

SC I EMT I F I C RESEARCH ON NUTR I A. 

(Wi ssenschaft  l i c h e  A r b e i  ten a u f  dem Gebiet  d e r  Surnpfbiberzucht ) . 
Anon y mous. 

Recent work c a r r i e d  ou t  i n  Poland,  Czechoslovakia a n d  the  CISSR on va r ious  
aspects of reproduct ion ,  feeding,  g rowth ,  pel  t  qua1 t i y  a n d  carcass qua1 i t y  
in n u t r i a  i s  sumrnarised. 

Deutsche Pe lz t ie rzuchter ,  60, 6, 98-99, 1986. 
I n  GERM. CAB-abstract . 



CARCASS AND MEAT QUAL I T Y  TRAITS OF COYPUS. 

( S t u d i u l  i n d i c a t o r i l o r  d e  c a l i t a t e  a i  ca rcase i  s i  c a r n i i  de n u t r i e ) .  

E. S i n d i  l a r ,  E lena  Verdes, A l e x a n d r i n a  Bo is teanu .  

Researches were c a r r i e d  o u t  o n  a g r o u p  of  young  coypus  o f  8-9 months a n d  
o n  a grocip of a d u l t  coypus  of 2-3 yea rs ,  a t  wh i ch  k i l l i n g  o u t p u t ,  b y  p ro -  
d u c t s  i nd i ces  a n d  t he  q u a l i t y  o f  ca rcasses  a n d  meat were  e s t a b l  i shed .  The 
k i  I l i n g  o u t p u t  v a r i e d  a c c o r d i n g  t o  a g e  a n d  c o r p o r a l  w e i g h t ,  h a v i n g  on a n  
a v e r a g e  v a l u e s  of  48.44% i n  t h e  youngs  a n d  54.13 i n  t h e  a d u l t s .  I nd i ces  
o f  e d i b l e  o r g a n s  t a k e n  i n  a l  l  r ep resen ts  5.58% ou t  o f  l i v e  w e i g h t  i n  youngs  
a n d  4.93% i n  a d u l t s .  Out o f  a i l  o r g a n s  t he  l a r g e s t  s h a r e  b e l o n g s  to  t he  
l i v e r  - 3.54%. I n  a d u l t s  t h e  carcasses  were w e l l  f l e s h e d  a n d  h a d  f a t  
depos i ts .  The m u s c u l a r  t i s s u e  h a d  a h i g h  pe rcen tage  o f  p r o t e i n s  h a v i n g  
a n  a v e r a g e  v a l u e  o f  22.03% i n  youngs  a n d  21.59% i n  a d u l t s .  

L u c r a r i  S t i i n t i f i c e ,  I n s t .  Ag ron .  " I o n  lonescu de l a  B r a d "  l a s i ,  I l ,  26: 
53-55, 1982, p u b l .  1984. 
2 t a b l e s ,  4 re ferences.  
I n  ROMN. Cummary i n  ENGL. A u t h o r s '  summary .  

THE PERFORMANCE OF BLACK NUTRIA HOUSED IMDOORS, 

A.V. Shapova lov .  

D a t a  were o b t a i n e d  on a p o p u l a t i o n  w h i c h  compr ised  600 f ema le  a n d  200 
m a l e  S t a n d a r d  n u t r i a  i n  1979, a n d  i n  w h i c h  t h e r e  were  32 ma les  a n d  31 
fema les  w i t h  b l a c k  m a r k i n g s ,  a n d  234 young  n u t r i a  homozygous ( Z Z )  o r  
he te rozygous  ( Z z )  f o r  b l a c k  c o l o u r .  I n  1982, fema le  n u t r i a  w h i c h  were ZZ 
o r  Z z  were mated w i t h  ZZ ma les ,  a n d  zz females were  ma ted  w i t h  ZZ o r  
Zz males.  Of 324 females,  41 -0% conce ived ,  1.85% h a d  t o  b e  s l a u g h t e r e d ,  
1.2% abo r ted ,  a n d  38.0% whe lped .  571 young  were l i v e b o r n  a n d  105 were 
s t i l l b o r n .  L i t t e r  s i ze  a v e r a g e d  5.5, t h e  number  o f  y o u n g  r e g i s t e r e d  p e r  
w h e l p i n g  feniale 4.6, a n d  t h e  number  r e g i s t e r e d  p e r  housed fema le  4.3. 
Co r respond ing  f i g u r e s  o b t a i n e d  f o r  106 b l a c k  females i n  1983 were  59.4%, 
1.9%, 1.9%, 55.7%, 296,52, 5.9, 5.0 a n d  4.7. 

Nauchnye  T r u d y ,  Naouchno- I  s s Iedova te I sk i  i I  n s t .  Pushnogo Zve rovods t va  
i K r o l  i kovods t va ,  29, 78-80, 1983. 
2 t a b l e s .  
I n  RUSS. CAB-abst ract  . 

TWE EFFECT OF TEMPERATURE AND HUMIDITY ON PELT QUALITY BF 
NUTR l A HOUSED I NDOORS. 

V.L. Shevy rkov .  

Young n u t r i a  (50  p e r  g r o u p )  were  housed i n  c losed  sheds,  w i t h  temps. i n -  
s i d e  i n  w i n t e r  m a i n t a i n e d  a t  14 deg.-16 deg.C i n  1 shed ,  a t  these 



temp's. w i t h  t w i c e  d a i l y  s p r a y i n g  w i t h  w a t e r  i n  t he  2 n d  shed,  a n d  a t  5 deg. 
-7 deg .  i n  t he  3 r d .  Coat d e n s i t y  was  assessed v i s u a l  l y .  The  percen tage  
o f  a n i m a l s  w i t h  t he  bes t  coa t - -dens i t y  ca tego ry  i n  t h e  3 sheds  was  4.0, 
1 .7 a n d  5.1 a t  3 months o f  age,  20,0, 29.3 a n d  26.3 a t  4 rnonths, 14.0, 
50.0 a n d  42.8 a t  5 months ,  a n d  21.4, 50 a n d  39.3 a t  6 rnonths. Body 
w e i g h t  a t  6 months a v e r a g e d  4.54, 4.44 a n d  4.39 k g  i n  t h e  3 sheds.  

N a u c h n y e  T r u d y ,  Nauchno-  I  s s l edova l  te1 ' s k i  i I  ns t .  Pushnogo Zve rovods t va  
i K r o l  i k o v o d s t v a ,  29, 72-77, 1983. 
3 t a b l e s ,  4 re ferences.  
I n  RUSS. CAB-abst ract  . 

THE UCE OF TWO-TIER CAGEC FOR HBUSING FEMALE NUTRIA. 

Yu  A. Yakovenko ,  V.G. Koz lov ,  G.A. Kuznetsov.  

D a t a  were  o b t a i n e d  a t  a f a r m  u s i n g  2 - t i e r  ou tdoor  cages  w i t h o u t  l i t t e r  a n d  
nes ts ;  t h e  t i e r s  were s e p a r a t e d  o n l y  b y  w i r e  n e t t i n g ,  w h i c h  s e r v e d  as  a 
f l o o r  f o r  t h e  u p p e r  t i e r  a r i d  a c e i l i n g  f o r  t he  lower  t i e r .  A s i m p l e  d u n g  
t h r o u g h  was f i t t e d  under. Ltie f l o o r  ne t .  Each  cage  (2000 x 700 x 450 mm) 
housed 5--6 your ig  n u t r i a ,  o r  was d i v i d e d  i n t o  3 compar tments ,  each  h o u s i n g  
a b r e e d i n g  female.  For. 32 femaies housed i n  t h e  u p p e r  t i e r ,  32 housed 
in  t h e  lower  t i e r ,  a n d  35 housed i n  a s i n g l e - t i e r  cage  ( c o n t r o i s ) ,  m o r t a l i t y  
d u r i n g  p r e g n a n c y  was 0 ,  3.1 a n d  8.6% resp . ,  t he  pe rcen tage  n o t  c o n c e i v i n g  
3.1, 9.4 a n d  8.6, a n d  t h e  pe rcen tage  w h e l p i n g  96.9, 87.5 a n d  82.8; l i t t e r  
s i ze  a v e r a g e d  6.3, 5.9 a n d  5.5, a n d  t he  number  o f  y o u n g  weaned 5.68, 
5.18 a n d  4.86 p e r  w h e l p i n g  fema le  a n d  5.50, 4.53 a n d  4.83 p e r  housed fe- 
male.  No con tam ina t i on  o f  f u r  b y  feed,  u r i n e  o r  d r o p p i n g s  f r o m  t h e  u p p e r  
t i e r  w a s  observed  i n  t h e  lower  t i e r .  

Nauchn  y e  T r u d y ,  Nauchno-- I ss l edova te l  ' s k i  i I ns t .  Pushnogo Zve rovods t va  
i K r o l  i k o v o d s t v a  , 29, 53-56, 1983. 
1 t a b  l  es, 1 re ferences.  
I n  RUSS. CAB-abst ract  . 

THE RACCOON D86 - ANBTHER FUR BEARER ON OUR FARMS- 

(Der Marderhund - e i n  w e i  teres Pe lz t ier  au f  unseren Farmen) .  

Anon y mous. 

A n  account  i s  g i v e n  of r e p r o d u c t i o n ,  p e l t  c h a r a c t e r s ,  f e e d i n g  a n d  d iseases 
o f  r accoon  dogs i n  F i n l a n d .  

Deutsche Pe l z t i e r zuch te r ,  60, 8 ,  125-127, 1986. 
1 f i g u r .  
i n  GERM. 



EFFECB OF SQCIAL COMPETITIOM OM GROWTH I N  RAGCOON DOGS. 

(Soc ia l  tavlans inverkan finnsjubbens t i  l ivaxt) , 

H a n n u  Korhonen , Mi  k k o  H a r r i .  

From 25 June  t o  28 Oct., 56 ma le  a n d  f ema le  raccoon dogs were fed  a d  l i b  
a n d  housed in cages w i t h  1 ,  2 o r  3 a n i m a l s  ( g r o u p s  1 ,  2  a n d  3 ) ,  f e d  a 
r e s t r i c t e d  d i e t  (550 g p e r  d a y  i n  June-Aug. a n d  430 g p e r  d a y  i n  Sep.-Nov.) 
a n d  housed i n  cages  w i t h  1 ,  2 o r  3 a n i m a l s  ( g r o u p s  4, 5 a n d  6 ) ,  o r  housecl 
i n  cages  w i t h  s h e l t e r  a n d  w i t h  2 a n i m a l s  p e r  cage  ( g r o u p  7 ) .  I n  t he  7  
g r o u p s  resp . ,  b o d y  we igh t  o n  28 Oct. a v e r a g e d  8.4 p l u s  o r  m i n u s  1.3, 7 . 2  
p l u s  o r  m i n u s  0.3, 7 . 6  p l u s  o r  rn inus 1.1, 7.4 p l u s  o r  m i n u s  1.0, 8.4 p l u s  
o r  m i n u s  1.3, 7.6 p l u s  o r  m inus  1.2 a n d  8,7 p l u s  o r  m i n u s  1.2 k g ;  t y p e  
of f e e d i n g  h a d  a s i g n i f i c a n t  e f fect  on  body  ~ v e i g h t ,  b u t  h o u s i n g  d e n s i t y  
a n d  sex d id  no t .  Hous ing  d e n s i t y  h a d  n o  s i g n i f i c a n t  e f fec t  ori p e l t  qua -  
l i t y .  

F i n s k  ~ a l s t i d s k r i f t ,  20, 5, 276-279, 1986. 
3 t a b l e s ,  1 f i g s . ,  3 re ferences.  
I n  CWED. CAB-abst r a c t  . 

EFFECTS CIF SEASBM OM PELT CHARACTERS OF FINNISH WACCOON BOGS. 

Hannu  Korhonen,  M i k k o  H a r r i .  

Young raccoon dogs  were p e l t e d  i n  June, Aug. ,  Sep. o r  Dec. a t  t h e  ages  
o f  2, 3.5, 5 a n d  7 months r e s p . ;  a n d  a d u l t  a n i m a l s  were p e l t e d  i n  w i n t e r  
a n d  summer. I n  y o u n g  a n i m a l s ,  p e l t  w e i g h t  i nc reased  s t e a d i l y  f r om t h e  
e n d  o f  A u g .  u n t i l  Nov.-Dec., b u t  t h e  w e i g h t  o f  g u a r d  h a i r s  r eached  i t s  
maximum i n  Aug.-Sep. Pe l t c  f r om a n i m a l s  k i l l e d  i n  summer h a d  t h e  t h i c k -  
est  a n d  h e a v i e s t  I ea the r .  D e t a i l s  a r e  g i v e n  of  h a i r  l e n g t h  a n d  w e i g h t  
a n d  o f  w e i g h t  a n d  t h i ckness  o f  l e a t h e r  i n  samples f r om d i f f e r e n t  p a r t s  o f  
t he  b o d y .  

F i n s k  ~ a l s t i d s k r i f t ,  19, 5, 295-298, 1985. 
1 t a b l e ,  5 f i g s . ,  2 re ferences.  
In CWED. CAB-abst ract  . 

RA I S I NG RACCOONS FOR RELEASE. 
PART Y V,  MEDICAL MANAGEMENT AND READINECS FOR THE WILD,  

Ade le  T.  E v a n s ,  R i c h a r d  H. Evans .  

P a r t s  I ,  I  I ,  a n d  I l  l  o f  t h i s  f o u r - p a r t  se r i es ,  w h i c h  appea red  i n  t h e  May ,  
June, a n d  September issues,  r espec t i ve l y ,  desc r i bed  t he  h i s t o r y  a n d  p h y s -  
i c a l  development  o f  raccoons,  t he  i n i t i a l  phases  o f  r e h a b i  l i t a t i o n ,  a n d  t he  
common n u t r i t i o n a l  p rob lems er icountered.  I n  t h i s  l a s t  a r t i c l e  o f  t h e  se r i es ,  
t he  a u t h o r s  d i s c u s s  b r i e f l y  t h e  i n j u r i e s ,  d iseases ,  a n d  p a r a s i  tes t h a t  a r e  
seen i n y o u n g  raccoons.  Adv  i ce  a n d  t r ea tmen t  recommendat ions  a r e  g i v e n ,  
b u t  t h e  a u t h o r s  in  rio way  condone r e h a b i l i t a t i o n  b y  i nexpe r i enced  i n d i v i -  
d u a l s .  Even  more  expe r i enced  r e h a b i l i t a t o r s  a n d  v e t e r i n a r y  t e c h n i c i a n s  
s h o u l d  no t  c a r r y  ou t  t h e  sugges ted  t r ea tmen ts  w i t h o u t  t he  consent ,  know- 
ledge,  a n d  s u p e r v i s i o n  of  a v e t e r i n a r i a n .  The  a r t i c l e  a l s o  d e l a i l s  ane- 



sthet i cs  t h a t  h a v e  been used successfuI l  y  i n  t r e a t i n g  raccooris a n d  g ives  
r e s u l t s  of exper i inenta l  vaccine t r i a l s ,  

Vet, Tech., 7, 1 ,  37-48, 1986.  
The o r i g i n a l  monograph from which  t h i s  ser ies  of a r t i c l e s  i s  d r a w n  was 
p u b l i s h e d  i n  A p r i l  'l985 b y  Na tu ra l  W i  l d l i f e  Rehab i l i t a to rs  Associat ion (rnodi- 
f i e d  w i t h  pe rm iss ion ) .  
7 tab les ,  9 f i g s . ,  17 references. 

Au tho rs '  head i  n g  . 

A Ch-YMPARISBN OF TWO DlFFERENI MINK CAGES USED DURING 
THE BREEDING PEWIOD. 

( ~ s m f o r e l c e  av tv2  olika l yo r  for mink under ave~speriaden), 

M a r i a  Nei l .  

The per formance was compared of 68 Paste l  rnink females h o ~ i s e d  i n  s t a n d a r d  
Swedish wocden cages (27  cm h i g h )  o r  i n  Dan ish  wooden cages w i t h  a  p l a -  
s t i c  inter7ior a n d  measur ing  16 cm i n  h e i g h t ,  Type of cage h a d  no s i g n i -  
f i c a n t  ef fect  on the number of k i t c  b o r n  p e r  female o r  s u r v i v i n g  3, 1 0 ,  
21 a n d  4% d a y s  a f t e r  whe lp ing ,  on k i t  body  weight  a t  b i r t h  a n d  a t  21 and  
42 days  of age,  o r  body weight  of the  female 21 og 42 d a y s  a f t e r  whe lp ing .  
Age of feniale s i g n i f i c a n t l y  af fected d a t e  of whe lp ing ,  k i t  m o r t a l i t y  to  10 
d a y s  of aye ,  body  weight  of female, a n d  k i t  body weight  21 a n d  42 d a y s  
a f t e r  whe lp i r i y ,  L i t t e r  s ize s i g n i f i c a n t l y  a f fec ted  body weight  of t he  female 
a n d  t h a t  o f  -the k i t s  21 a n d  42 d a y s  a f t e r  p a r t u r i t i o n .  

~ å r a  ~ a l s d j u r ,  56, 2, 55-56, 1985. 
2  tables,  2 references.  
I n  SWED. CAB-abst r a c t  . 

MEACUR I NG OF LONG-TERM CTWECC. 

(Mai i np, a f  B angt idsstrecs) , 

L e i f  L.au ,leppesen, Knud  E r i k  He l le r .  

The p o s c i b i l i t y  of a v o i d  harms caused b y  long-term st ress h a s  as  a  con- 
d i t i o n  t h a t  t he  long- term st ress s ta tus  c a n  b e  measured i n  t ime b y  a n  easy 
a n d  cheap method before  the harms h a v e  g rown  ser ious.  

I n  the a c t u a l  a n d  i n  a  se r ie  of p r e v i o u s  i n v e s t i g a t i o n s  i t  h a v e  been shown 
t h a t  t h e  ccncentr.ation of c i r c u l a t i n g  ecsinophi  I  i c  Ieucocytes i s  a  s t a b l e  
s t a n d a r d  f o r  ~ x p e r i m e n t a l  l y  and  soc ia l  caused long--term stress. 

S tandard  b e h a v i o u r  based on the f a c t  t h a t  long-term st ress increase the 
mo t i va t i on  f o r  escapement and  reduce the  aggress ion  a n d  e x p i o r a t  i on  can  
a l so  be used. 

Concen i r -a t iw  of gIucocor t ico ides i n  t he  b lood a r e  f reque i i t l y  used as  a  
standat-d f o r  s t ress ,  b u t  the ac tua l  i n v e s t i g a t i o n  shows o n l y  v e r y  s l i g h t  
co i - re lat ion t o  the  exper- imental ly induced st ress.  The v a l u e  of g lucoco r t i -  
coides a s  a  s t a n d a r d  f o r  long-term s t ress  wi  I l  b e  f u r t h e r  examined. 

Statens k i ~ ~ s d y r b r u g s f o r s a g ,  Meddelel se No. 6 1 4 ,  1986.  
8 references,  4 p p .  
I n  DANW. Authors  sumniary 

t rans t  ated b y  Gunnar Jargensen. 



CONTRIBUTION T 8  PHE ECQ-ETC-IOLOGY OF THE CSTONE MARTEN (MARTES FOINA) 
HOME RANGE AND FOOD RESOURCES U T I L I Z A T I O N  CTRATEGY. 

i I , RAD I O TRACK I RIG AND GENERAL D 1 SCU-95 1 CIM e 

{ C o i i t r i b u t i o n  å I s e t u d e  Gco-éthologique d e  ia fouine ( M a r t e s  f o i n a )  : 
- i%ra t&g ie  d 9 u t i ! i s a t i o n  d u  domaine v i t a l  e t  des ressources a l i m e n t a i r e s .  

I I , Radio - reperage  et d iscussion ~ e r a e r a i e )  e 

José Ka l  pers,  

T h i s  second p a p e r  conce rn ing  the Stone mar ten  (Mar tes  f o i n a )  dea ls  w i t h  
the  Space and  t ime u t i  I i z a t i o n ,  u s i n g  radio- te lernetry  methods, i n  one male 
i n d i v i d u a l ,  I h e  c o l l a r - t r a n s m i t t e r  h a d  a  weigt i t  of  40 g r ,  a n d  a  f requency 
of 167.225 Mhz.  

The home r a n g e  d u r i n g  the  s tudy  p e r i o d  covered some 60 I-ta; rhe a c t i v i t y  
centers  moved f rom a n  a r e a  to another  f o r  pe r iods  of about ol ie nionth. Mo- 
vement pattet-ES, d a i l y  a c t i v i t i e s  a n d  res t ing-p laces  u t i l i z a t i o n  were a l so  
observed.  The compar ison between o u r  d a t a  a n d  those of o ther  au t l io rs  s tu-  
d y i n g  o ther  r-elated species i s  discussed. 

Cah ie rs  d lE tho log ie  a p p l . ,  4, 1 ,  11-26, 1984. 
1 t a b l e ,  7 f i gs . ,  35 references, 
I n  FMEV. S~lrnrriary ENGL. A u t h o r ' s  abs t rac t .  

ECOLOGY AND EPIDEMIOLOGY OF WILD AND FEWAL CANTDS 1N THE 
PALEARCBIC ZONE. MEETING HELD BN NANCY, FRANCE, 

9-1 1 OCTOBER 1984, 

{Eco-Pak-hologie des c a n i d e s  s a u v a g e s  ou errausts e n  zone p a i 6 a r c t i q u e ) .  

M. A r to i s ,  J. B lancou,  C, Kempf. 

The conference, o r g a n i z e d  b y  French Nat iona l  Cent re  f o r  the Study of Rabies 
a n d  b y  Bnll-iO, d iscussed the  ecology of foxes a n d  s t r a y  dogs i n  Europe, i n -  
c l u d i n y  t h e i r  r o l e  i n  t l ie  epiderniology of r a b i e s  ( 6  c o n t r i b u t i o n s )  a n d  t h e i r  
p a r a s i t e s  ( 4  c o n t r l b u t i o n s )  . 
Rev. d 'Eco iog ie  ( l a  T e r r e  et l a  v i e )  40, 2, 1985. 
Conference proceedings.  287 p p .  CAB-abstract .  

WORLD PWOBUCT ION OF MINK. 

( Nerz-Wel d p r o d u k t  i o n )  a 

Anon ymous. 

I  n 1985-86, the  w o r l d  p roduc t  ion of m ink  pe l  t s  t o ta l  led 32,500,000 vs .  
30,380,000 i n  '1 984-85. I h e  ma in  p r o d u c i n g  coun t r i es  were Denmark (8,300,000 
p e l t s ) ,  F i n l a n d  (4 ,600,000)~  USA 4,500,000), UCCR ~3,900,000) ,  Ch ina  
(2,400,000) a n d  Sweden ( 1  ,870,QOO). Product ion  i s  compared w i t h  tha t  i n  
the 2  p rev ious  years ,  

Deutscher Pe lz t i e rzuch te r ,  60, 5, 86, 1986. 
1 t a b l e .  
I n  GEFIM, CAB-abstract .  



POPULATION OF FUR BEARERS IN 1986. 

(Pelsdyrbestanden 1986). 

Eugen i a Jargensen . 
I n  1986, i n  Denmark, there were 2,143,213 m ink ,  28,274 b l u e  fox ,  18,993 
s i  I v e r  fox ,  6,426 shadow fox ,  2520 polecat ,  612 raccoon dog and  6500 ch in -  
c h i l l a  b reed ing  females. There were 4236 m ink  a n d  843 fox farms. Of the  
mink  b reed ing  females, 42.8% were Scan B l a c k ,  20.5% Scan Brown, 21 .l% Pa- 
ste l  a n d  8.4% P e a r l .  Compared w i t h  1985, the  numbers of m ink ,  f ox ,  pole- 
ca t  a n d  raccoon dog females increased b y  15.4, 18.9, 65.5 and  23.5% resp.  
Data a r e  t a b u l a t e d  b y  d i s t r i c t .  

Dansk P e l s d y r a v l ,  49, 7, 432-434, 1986. 
6 tables.  
I n  DANH. CAB-abstract.  

PRODUCT I BN RECORD I NG I N F I NLAND. 

(Finsk produktionskontrol l ) . 
Anon y mous. 

I n  1985, i n  F i n l a n d ,  m o r t a l i t y  a t  120 fa rms w i t h  40,000 foxes a n d  96,000 
mink averaged 0.4, 0.3 and 0.6% fo r  male  a n d  female foxes a n d  weaned 
cubs resp.,  a n d  0.6, 0.7 and 0.8% f o r  male  a n d  female mink  a n d  weaned 
k i t s .  There was some seasonal v a r i a t i o n  i n  m o r t a l i t y .  Feed consumption 
averaged 203 g p e r  d a y  (268 k c a l )  f o r  m i n k ,  508 g (707 k c a l )  f o r  b l u e  foxes 
a n d  561 g (795 k c a l )  f o r  s i l v e r  foxes. 

Våra  ~ a l s d j u r ,  57, 7, 235-236, 1986. 
3 tab les .  
I n  SWED. 

POPULATION OF BREEDING ANIMALS IN SWEDEN 1986. 

(Avel sdjursbestandet i Sverige 1986) . 
Anon ymous. 

I n  1986, i n  Sweden, there were 469,059 m ink  b r e e d i n g  females ( vs .  469,920 
i n  1985), o f  wh ich  197,185 were Scan B l a c k ,  30,273 White, 76,221 Paste l ,  
14,644 S i l v e r b l u ,  32,929 Sapph i re  and  26,483 B lack  Cross. There were 5345 
s i l v e r  fox,  12,646 b l u e  fox ,  2005 c h i n c h i l l a  a n d  552 polecat  b reed ing  females 
vs. 4836, 14,208, 1893 a n d  1605 resp.  in 1985. Data a r e  tabu la ted  b y  
d i s t r i c t .  

Våra  ~ a l s d j u r ,  57, 5-6, 1988. 
2 tables.  
In SWED. 



SYSTEMAT I CS, NATURAL H I STORY, KEEP I NG YOUTH DEVELOPMENT AND 
POSS I B I L I T I ES TO DETERM I NE THE AGE OF CH I NCH I LLAS. 

(Systematik, Naturgeschichte,  Ha l  tung,  Jungendentwick lund und 
~ ö ~ l i c h k e i t e n  d e r  Altersbest immung beim C h i n c h i l l a ) .  

S y l v i a  Krug.  

These work deals w i t h  the  systemat ics a n d  n a t u r a l  h i s t o r y  o f  t he  C h i n c h i l l a .  
I n  t h i s  connection, i t  has  t u r n e d  out  t h a t  today no spec i f i c  t ype  i s  used 
f o r  b reed ing  purposes w i t h i n  a species of the C h i n c h i l l a  f a m i l y ,  b u t  a hy -  
b r i d  type.  

Fur thermore,  the reproduct ion  i s  the  subject  of f u r t h e r  i n v e s t i g a t i o n  i n  t h i s  
work as  wel l  as the b reed ing  of these v a l u a b l e  an imals .  

By examinat  i n g  and  observ i  n g  about 75 l  i v i n g  Chi nch i  l  l as  a n d  16 skeletons 
together  w i t h  10 r a d i o g r a p h s  of these an imals ,  I  was in  a pos i t i on  to de- 
te rmine the  age of these f u r - b e a r i n g  animals.  T o t a l l y ,  you can say tha t  
a n  age determinat ion before  b i r t h  can  be made r a t h e r  wel l  b y  p a l  pa t  ion of 
p regnan t  females ( a  method used f o r  examin ing gu inea p i  gs )  together wi t h  
the  weight  contro l  of p r e g n a n t  females, knowing the  s t a n d a r d  weight  before 
the  ma t ing .  

Age determinat ion on dead embryos i s  eas i l y  done b y  means of embryonic 
we ights  i n  grammes a n d  the  top - ta i l  root length  i n  mm. These age va lues  
a r e  t o  be  compared w i t h  the  age va lues  obta ined b y  the  above-mentioned 
methods. 

The poss ib i  l i t i e s  of a n  age determinat ion  a f t e r  b i r t h ,  a r e  b e i n g  reduced to 
a n  examinat ion  of body we ights  i n  grammes, the  development of the body- 
a n d  t a i l  length  i n  mm a n d ,  to  a smal l  ex tent ,  examina t ion  of the h a i r  
l eng th  and  colour  b a a r .  On age determinat ion  of t he  C h i n c h i l l a  b y  means 
of t h e  set of teeth i s  not poss ib le  w i t h  t h a t  k i n d  of f u r - b e a r i n g  animals,  
because the  permanent set of teeth a l r e a d y  ex i s t  i n  the  f i r s t  d a y s  of l i f e .  

Due t o  the  fac t  t h a t  a l  l  t he  teeth h a v e  open roots,  they a r e  preserved b y  
constant  g rowth .  That  i s  t o  say t h a t  a n  age determinat ion  cannot  be based 
upon the degree of tooth wear e i the r .  As to  l i v i n g  a n d  dead animals,  a 
c l a s s i f i c a t i o n  of a spec i f i c  age group i s  poss ib le  b y  means o f  t he  epiphyceal  
oss i f i ca t i on  of the  skeleton,  p r o v a b l e  w i t h  r a d i o g r a p h s  o f  l i v i n g  an imals  
a n d  w i t h  the  ve ry  skeleton o f  dead an imals .  The bone measures, especial l y  
t he  l eng th  of I h e  long t u b u l a r  bones, o r  some measures of the  s k u l l  such 
as t h e  length  of the upper  p a r t  o f  t he  sku l  l and  the  pre-  a n d  post -orb i ta l  
w i d t h ,  g i v e  less i n fo rmat ion  about  the  age. Sex-I inked d i f fe rences of the 
C h i n c h i l l a  a r e  p r i m a r i  l y  f ound  i n  the  development of t he  body weight ,  i n  
s p i t e  of the  fac t  tha t  these d i f fe rences a r e  ve ry  smal l ,  too. 

The change i n  body- a n d  t a i l  l eng th  i n  the  course of the  g rowth  pe r iod  pro-  
ceeds almost equa l l y  f a s t  witki females a n d  males. 

I  n a u g u r a l  -Dissertat ion"Justus L ieb ig -Un ivers i  t a t ,  Giessen, Fachbereich Veteri-  
na rmed iz in  u n d  ~ i e r z u c h t ,  1983 
22 t a b  les, 19 f i g u r e s  a n d  d r a w i n g s ,  15 photos, 29 references,  168 pp .  
I n  GERM. Au tho r '  s  summary 

t ranc la ted  b y  



G E N E T I C S  

EVOLUT I ONARY GENET I CS OF THE Lpm MULT I GENE FAM I LY.  
3I30,JIIOll.1 IOIdHAfl TE1 lE'I'kII<ri\ 

. \ \Y, ' l l>'rl  l l.El I l  10ITO CE~!\iI~'lC'I'13~1 Lp111 

D.K. B e l y a e v ,  O .K .  B a r a n o v ,  V .  I .  E rmo laev ,  M.A. S a v i n a ,  V . V .  F i  I i ppo \ / ,  
T .V .  K u t y a v i n a .  

A r e v i e w  o f  t h e  gene t i c  c o n t r o l  of a l l o t y p i c  d e t e r m i n a n t 5  of v e r y  h i g h  den- 
s i  t y  a l p h a 2 - l  i pop ro te i ns  in m i n k .  

N a u k a ,  Moscow, USSR, 176-184, 1985. 
1 t a b l e ,  3 f i g s . ,  20 re fe rences .  
In  RUSS. 

REGIONAL ACCIGNMENTS OF E IGHT GENES ON CHROMOSOME 2 I N  THE 
AMERICAN MINK. 

N.S. Z h d a n o v a ,  A.A. G r a d o v ,  N.B. Rub tsov ,  S.D. P a c k ,  O . L .  Serov.  

Chromosomal r e a r r a n g e m e n t s  i n v o l v i n g  m i n k  chromosome 2 in m i  nk -Ch i  nese 
h a m s t e r  a n d  mink-mouse hepa toma  somat ic  h y b r i d s  were i d e n t i f i e d .  By means 
o f  these rea r rangemen ts ,  t h e  genes f o r  hexok inase - l  , g l  u tamate -oxa loace ta te  
t r a n s a m i n a s e  1 ,  a n d  i n o r g a n i c  p y r o p h o s p h a t a s e  were  a s s i g n e d  t o  2 p t e r ' r i g h t  
a r r o w  ' p22 ,  those f o r  6-phosphog l  ucomate dehydrogenase ,  phosphog  l  ucomutase- l  
a n d  eno lase- l  t o  2 q 2 4 . 4 ' r i g h t  a r r o w ' g t e r ,  a n d  those f o r  p u r i n e  nuc leos ide  
p h o s p h o r y  l ase  a n d  adenos ine  k i n a s e  to  2 p t e r 1 r i g h t  a r r o w '  p1 l ,  l. 

Fig 2. ~ i a ~ r a h  suggested for the rearrangements of G-banded 
mink chrornosome 2. From left to right. intact chromosome. 
2del(:pll.l -+qter), region 2~11.1  +q24.4, and 2del(:p22-+qter). 

pter-p22 HK1, GOTI, PP 

pter-p1l.l ADK, NP 

/ 

1 q24.4+qter PGD, P G M l ,  EN01 

Fig 3. Localization of the genes for PGD, PGMI, HKI,  ENOI, 
GOTI,  PP, NP, and ADK on mink chrornosorne 2. 

Cytogene t  Cel l  Genet, 39, 296-298, 1985. 
1 t a b l e ,  3 f i g s . ,  11 re fe rences .  
In  ENGL. Au  t h o r s '  summary .  



gene ra t  ion.  The d i f f e rences  between h a i r  l eng th  i n  Sab le  a n d  S t a n d a r d  
a n i m a l s  were s i g n i f i c a n t .  I t  was conc luded t h a t  the  i n h e r i t a n c e  of h a i r  
l e n g t h  in Sable m ink  i s  c o n t r o l l e d  b y  a rnajor gene recess i ve  t o  t h e  f a c t o r  
Control  l  i n g  h a i r  l eng th  i n  S t a n d a r d  m i n k .  

Na u c h n y e  T r u d y ,  Nauchno- I ss ledova te l  ' s k i  i I  ns t .  Pushnogo Zve rovods tva  
i K r o l i k o v o d s t v a ,  29, 3-14, 1983. 
4  t ab les ,  4  f i g s .  
I n  RUSS. CAB-abst ract  . 

VARIAT ION OF REPRODUCTIVE PERFORMANLE OF LARGE STANDARD M I N K  
I N  THE COURSE OF SELECT ION FOR LARGE S I Z E .  

Z.A. Mash tak ,  V . V .  Pomerantsev,  G.K. Myasoedova 

Da ta  were ob ta ined  ove r  a 5 -y r  p e r i o d .  An ima ls  were c l a s s i f i e d  on body 
l e n g t h  a s  l a r g e  (males,  48.9-50.0 cm; females, 39.2-40.7 cm) o r  e x t r a  l a r g e  
(ma les ,  52.0-52.4 cm; females 41.6-43.5 cm) .  Fo r  3624 e x t r a  l a r g e  a n d  11,123 
l a r g e  young  females, a n d  4123 e x t r a  l a r g e  a n d  12,069 l a r g e  m a t u r e  females 
a s s o r t a t i v e l y  mated w i t h  ma les  a c c o r d i n g  t o  s ize,  w h e l p i n g  r a t e  was 76.6, 
80.1, 86.8 a n d  87.4% resp . ,  a n d  l i t t e r  s ize  ave raged  6.77, 6.48, 6.84 a n d  
6.51. The c o r r e l a t i o n  of f e r t i l i t y  w i t h  t i t t e r  s ize  was 0.115, 

Nauchnye T r u d y ,  Nauchno- Iss Iedovate I  ' s k i  i I  ns t .  Pushnogo Zve rovods tva  i 
K ro l  i kovods tva ,  29, 43-53, 1983. 
4  t a b l e s ,  3  f i gs .  
I n  RUSS. CAB-abstr-act. 

THE USE OF THE C O E F F I C I E N T  OF CORRELATION I N  EVALUATING 
SELECTION OF M I N K  FOR BODY LENGTH. 

S.A. Mash tak ,  G.A. Kuznetsov,  V.V.  Pomerantsev. 

At t he  a n n u a l  assessment, body  l e n g t h  of  a n i m a l s  i n  4  b r e e d i n g  n u c l e i  a t  
a  m i n k  f a r m  was 48-56 cm f o r  ma les  a n d  38-48 cm f o r  females.  Select ion 
a t  t he  f a r m  was a imed a t  o b t a i n i n g  t h e  l a rges t  poss ib le  number  o f  p rogeny  
of l a r g e  size. M a t i n g  p l a n s  were cons t ruc ted  so t h a t  max .  use  was made 
of l a r g e  a n i m a l s  wh i ch ,  however ,  were t h e  least  numerous. The c o r r e l a t i o n  
of body  l e n g t h  of  rnale w i t h  t h a t  o f  female o f f s p r i n g  was 0.56-0.86 a t  t he  
4 n u c l e i .  

Nauchnye T r u d y ,  Nauchno-I  ss Iedova te I sk i  i I  ns t .  Pushnogo Zve rovods tva  i 
K r o l i k o v o d s t v a ,  29, 38-43, 1983. 
3  t ab les .  
i  n  RUSS. CAB-abst ract .  



LONG-HAIRED FOXES AT THE "MADONA" FUR FARM. 

A.V. Yakovenko, M.F. A ta l s ,  V.R. Kuchminskaya.  

Si I v e r  fox  males were mated asso r ta t i ve l y  w i t h  s i l v e r  fox  females fo r  g u a r d  
h a i r  l eng th  (84, 82-83 a n d  82 mm). For  the 3 types of m a t i n g ,  g u a r d  h a i r  
l eng th  averaged 82.6, 81.5 a n d  80.3 mm i n  472, 343 a n d  80 female o f f s p r i n g  
resp. ,  and  83.5, 81.3 a n d  78.9 mm i n  571, 405 and  108 male o f f s p r i n g .  

Nauchnye T rudy ,  Nauchno-I ssIedovateI ' s k i  i I  nst . ,  Pushnogo Zverovodstva 
i K ro l i kovods tva ,  29, 15-17, 1983. 
3 tab les .  
I n  RUSS. CAB-abstract . 

PBSS I B I L I T I ES OF I MPROV I NG THE REPRODUCT I VE PERFORMANCE I N 
FUR BEARERS BY MEANS OF SELECTION. 

(Ave l  smessi g e  mu l i g h e t e r  f o r  å b e d r e  reproduksjonen hos p e l s d y r )  . 
E i n a r  J. E inarsson.  

Possib i  I  i t i e s  of improv ing  the rep roduc t i ve  performance of m ink  and  b lue  
foxes b y  means of se lec t ing  fo r  l a r g e r  l i t t e r s  and  f o r  reduced k i t  mor ta l i t y  
a r e  discussed. I  t  i s  concluded t h a t  i t  shou ld  be  poss ib le  to  ach ieve genetic 
p rogress  of 0.1 k i t  p e r  genera t ion  u s i n g  a l i t t e r  s ize i ndex  inco rpo ra t i ng  
i n fo rmat ion  on the  s i r e  a n d  dam a n d  t h e i r  ancestors r a t h e r  t h a n  bas ing  
select ion o n l y  on the  size of the l i t t e r s  i n t o  wh ich  the  a n i m a l s  a r e  born.  

Norsk Pe lsdyrb lad ,  60, 3! 144-146, 1986. 
4 f i g s .  
I n  NORG. CAB-abstract . 

H E R I T A B I L I T Y  OF L I T T E R  S I Z E  I N  MINK.  

(Ku l  ls tor lekens  a r f t l  ighet  hos m i n k a r ) .  

Suvi  T ikkanen.  

Data on 5030 Scan B lack  a n d  4965 Pastel m ink  females i n  F i n l a n d  were ana- 
lysed.  The number of k i t s  s u r v i v i n g  to 2 wk of age p e r  mated female aver-  
aged 3.7, r a n g i n g  from 2.7 to 4.7 f o r  Scan B lack  a n d  f rom 3.2 to 4.2 fo r  
Pastel  females. Females aged 2 y r  h a d  the la rgest  a n d  those aged 1 y r  
the  smal lest  l i t t e r s .  The percentage of i n f e r t i l e  females was 25.9 fo r  Scan 
B lacks  (26.5 and  19.7 resp .  fo r  females aged 1 a n d  2 y r )  a n d  20.7 fo r  Pa- 
s te ls  (21.4 and  14.4). Fo r  Scan B lack  females aged l ,  2 o r  3 y r ,  the  l i t t e r  
size of t h e i r  dams averaged 5.8, 6.1 a n d  5.7 resp.  vs. 5.7, 5.9 and  5.4 
f o r  Paste ls .  Based on dam-daughter  regressions,  the  h2 o f  l i t t e r  size was 
0.19 p l u s  o r  minus 0.07 a n d  0.14 p l u s  o r  minus 0.07 resp.  f o r  Scan Black 
a n d  Paste l  females aged 1 y r ,  a n d  0.14 p l u s  o r  minus 0.05 a n d  0.11 p l u s  
o r  minus 0.07 fo r  females aged 1-7 y r .  

F i n s k  P a l s t  i d s k r i f t ,  20, 7-8, 425-427, 1986. 
8 tab les .  
I n  SWED. CAB-abstract.  



THE EFFECT I VENESS QF THE PROGENY TEST I NG OF SABLES. 

cosonsta no I ( ~ ~ P E C T ~ J T  
BB 

E.G. Sny t ko ,  I .F. K i r i l l u s h k i n .  

At a  f u r  f a r m  m a i n t a i n i n g  653 females a n d  219 males i n  a  b r e e d i n g  n u c l e u s ,  
9  s i r e  l i n e s  were  i d e n t i f i e d  u s i n g  b r e e d i n g  reco rds .  The o r i g i n  c o u l d  no t  
be  i d e n t i f i e d  f o r  56 of  t he  males,  3590 o f f s p r i n g  were assessed f o r  s ize,  
coat  q u a l i t y  a n d  co lou r  u s i n g  a 5 -po in t  s c a l e  f o r  each t r a i t .  Of t he  219 
s i r e s ,  37 f r o m  3 l i n e s  were f o u n d  t o  b e  i m p r o v e r s  of  co lou r ,  28 f r om 2 l i n e s  
imp roved  coa t  q u a l i t y ,  a n d  61 f r om 3 l i n e s  imp roved  body  s ize .  18 s i r e s  
f rom 2 l i n e s  were  imp rove rs  o f  2  t r a i t s  ( b o d y  s i ze  a n d  coa t  q u a l i t y ) ,  b u t  
none imp roved  a l  l  3  t r a i t s .  S i r es  t h a t  were  imp rove rs  of co lou r  r a n k e d  low- 
est  f o r  coa t  q u a l i t y  a n d  body  size. 

Nauchnye  T r u d y ,  Nauchno- l  ss ledova te l  %k i i I n s t .  Pushnogo Z v e r o v o d s t v a  i 
K ro l  i k o v o d s t v a ,  29, 190-197, 1983. 

3  t a b l e s ,  4  re fe rences .  
I n  RUSS. 

CROSS BREEDING WITH FOXES - A COLOURFUL FUTURE. 

(Kryssingsavl  med r e v  - en  f a r g e r i k  f ramt id ) .  

E i n a r  J. E i n a r s s o n .  

Da ta  a r e  t a b u l a t e d  on t he  gene symbo ls  f o r  r ecess i ve  a n d  dom inan t  r e d  f o x ,  
s i l v e r  f o x  a n d  b l u e  f ox  mo ta t i ons  i n  No rway .  Desc r i p t i ons  a r e  g i v e n  of  
sonie recen t  m u t a t i o n s ,  i n c l u d i n g  t h e  recess i ve  s i  I v e r  f o x  m u t a t  i ons  B u r g u n d y  , 
Col i co t t ,  M a n s f i e l d  P e a r l  , P e a r l  a n d  Rad ium.  

Norsk P e l s d y r b l a d ,  60: 5, 241-245, 1986. 
1 t a b l e ,  8 f i g s .  
I n  NORG.  CAB-abst ract .  

PELT QUAL I TY OF AMER I CAN M I NK OBTA I NED BY CROSC I NG PARENTS 
W I TH D I FFERENT GENOTYPES. 

UAYECTBO MEXA AMEPHKAHCKMX HOPOK, n O J l Y 4 E I i H M X  
B YCJIOBHPX TETEPOTCHHbIX CKPEUMIBAHMIC1 

V. I .  E v s i k o v ,  Yu V. V a g i n ,  T .D.  Ose t rova ,  E.K. Ma tysko .  

I t  i s  shown tl-iat t he  p r i c e  o f  m i n k  p e l t s  i s  h i g h e r  when t he  a n i m a l s  a r e  
h y b r i d s ,  t h a n  when they a r e  i n b r e d  ones. Such a n  e f fec t  of s u p e r i o r i t y  
i s  a c h i e v e d  d u e  t o  a n  inc rease  i n  t h e  p e l t  s i zes  a n d  r e l a t i v e l y  l owe r  quan -  
t i t y  o f  defects .  

I s i t o l o g i y a  i Gene t i ka ,  19, 6, 443-446, 1985. 
2  t a b l e s ,  4 f i g s . ,  5  re ferences.  
I n  RUSS. Summary ENGL. A u t h o r s '  summary.  



Original report 

Estrus - Inducing Trials Using Oil 
- PMSG in Mink 

Jarosz S ,  Barabasz B., Szeleszczuk O., Dept. of Fur Anirnal Husbandry, 
Agricultural University, 30-059 Krákow, Al. Mickiekiewicza 24/28, Poland 

'The estixis pliase in mink is i.egiilated by clay lights 
lenght. Under our climatic conditions the estrus oc- 
curs in March, reaching the highest intensity fioni 10 
to 24 March. However, ttie best reproduction resi~lts 
can be obtained after matings performed during the 
term from 10 to 20 March. In some female mink ( 1  0- 
15%) latent estrus or its concioiis tlelaying can be 01)- 
served which has a negative inlliierice on reprodiic- 
tive results. 

Taking in consideration economical and organiza- 
tional aspects attempts are ~indertakeri to peilorm 
matings cluring an optimal copulation season. One of 
the methods allowing to solve this problem at least 
partially can be horinorial induction of estrus. 

r 7 I il1 now only a few experiments have been made on 
this subject. Biernackij (1974) received positive results 
with induction of estrus in mink after injection of 50 i. 
u. oS PMSG per female. In foxes positive results with 
iiiduction OS estrus, using PMSG, were recieved by 
Biedrov (1977), Benjaminsen et. al. (1974) and Vladi- 
rnirow et al. (1977). The aim ofour work was todeter- 
mine an optimal dose of PMSG in oil susperision to in- 
diice estrus in inink which failed to mate diiring a hil1 
copiilation scason. 

Material and methods 
The experiinent was started in 1982 and conducted 
for two years. During the first year the experimerit in- 
cluded 30 feinale mink of standard strain, which up to 
23 march had not mated (no estrus synlptons). They 
were divided into 3 groups of 10 and were giveil iritra- 
niuscular injections ol' PMSG as follows: 

group I - 20 i.11. each female 
group II - 40 i.ii. each lkmale 
group III - 60 i.ii. eacli fkmale 

Based on the results of the preliminary studies during 
the next year a lield trial ir1 2 mink farms with the in- 
duction of estrus in feinale inink using oil PMSG was 
performed. 

Thirty females in Farm I and foiirty Semales in 
Farm II, which in ful1 copulation seasori (Farin I 
March 1 1 ,  Farm II march 16) had not shown estrus 
symptoins were not divided into experimental and 
control groups. Experimental females were given 20 i. 
u. of oil PMSG each. When estrus symptoms appea- 
red the females OS both groups were sul~jected to the 
mating trials. 

Results 
The results OS estrus induction in preliininary trials 
with tlie use of various doses of' oil PMSG (serogo- 
nadin) i r i  mink which failed to mate during Sul1 copu- 
lation season are presented in Table 1. Due to the loss 
of twelve females through out the experiment and on 
accoiint OS relatively smal1 number of animals in 
groups the results obtained are to I,e treated tentative- 
ly. As concerns the PMSG doses used, the highest in- 
dices for conception rates (80%), inean litter size (2.73 
kits), fecundity (2.25), were obtained in group I given 
20 i.u. of PMSG per female. With increasing doses OS 
PMSG up to 40 i.u. in group II and 60 i.u. in group 
III, a decrease in conceptiori rate was found to 60 and 
37,5% respectively. In group III also a decrease was 
found in mean litter size to 1,65 kits. 
Results of cstrus induction in lield trials carried out 
during the next year are presented in Table 2. t i s  can 
be seen tlie percentages ofmated Semales in both farnis 
were significaritly higher in experimental females in- 
,jected 20 i.u. ol' PMSG (Farrn I - 100'%, Farm II - 84%) 
than in control females (Farm I - 86,6!%, 1"arin II - 

Table I .  Kefiroduclive results in mink given vu~ious dusej of PhISG io induce esirus (1982) 

Group No. OS Dose of Mating Time of Concep- Mean Mean Fecun- 
animals PMSG time delivery tion rate length of litter size dity 

pregnancy (No. OS kits) 
(davs) 

I 5 0,l ml March 25-28 May 6-10 80,O 42,7 2,75 2,25 
(20 i.u.) f 2,1 

II 5 0,2 ml March 25-29 May 8-13 60,O 43,7 2,33 1,33 
(40 i.u.) f 1,5 

III 8 0,3 ml March 25-28 May 7-10 37,5 43,O 1.67 



Table 2. Reproductioe results with estrus induction using one dose of oil PMSC in inink, zeihich did not mate during,full 
copulation seasor!. 

No. of Group No. of Date of % of % of deli- Litter Mortality rate in % 
farm animals PMSG in- mated fe-vered fe- size days after delivery 

jection males males 1 - 4 5 - 28 29 - 42 Total 
(dose) 

Exper. 15 March 11 100 73,3 4,27 12,77 2,12 4,25 19,15 
I (20 i.u.) + 2,37 

Control 15 86,6 53,8 5,14 0 12,90 19,35 32,23 
f 1,68 

Exper. 25 March 16 84,O 57,l 4,75 6,12 16,32 4,08 26,53 
II (20 i.u.) f 2,96 

Control 23 73,9 94,l 4,06 14,30 10,52 1,75 26,31 
- -t 1,65 

73,9%). Perccntage of clclivcrcd fimales was clifferent 
in particular farnis. In Farni I (experiniental) 73,38 of 
the feinales delivered kits cornpared to only 53,8% on 
coritrol grotips. In Farm II tlie results were reverse 
only 57, l % OS expctrimental females and 94, l % of con- 
tro1 females delivered kits. 

The litter size was similar in 110th control and expe- 
rimental females amounting to over 4 kits per female. 

Mortality rate was fourid to be difikrent in particu- 
lar groups offeiiiales in 110th farms. The higliest early 
postnatal mortality rate (from birth to 4 days, inclu- 
ding stillboril) was found in control group in Farm II 
(14,3%) and in experimental group in Farm I (12,7%). 
blortality in kits I~etween birth and weaning (42 days 
of age) was the highest in control females (32,23%) and 
the lowest in experiniental oiies ( l  9,15%) in Farni I. In 
Farm II mortality rate from birth to weaning was 
siinilar in both groups of feniales amounting to 26,3 - 
26,5% in spite OS great difrerences found in tlie first 
term after parturition (1 - 4 days of age) where morta- 
lity was only 6,1% in experimental and 14,3% iri con- 
irol females. 

Discussiorn and Conclusions 
The results obtained in the first stage of experimerit 
indicate, that estrus symptoms in female mink which 
had not been mated during fil11 copulation season, caii 
Ile induced succesfully using oil PMSG in a single dose 
os20 - 40 ;.LI. An increase in the PMSG dose leads to 
poorer results iri fertility and feciindity which is con- 
firmed by Biernacki et al., (1974). It seems tliat re- 
sponsiveness to tlie rnagnitude of PMSG dose depeiids 
on physiological conditioii o l  female. 'The results ob- 
tained in field test o1 the second stage under two dif- 
ferent climatic environments, where PMSG was used 
in a iow dose of 20 i.u., indicate to a positive effect of 
PMSG on estrus induction, compared to control 
grotrps. Howevrr, based on the number of females 
which delivered kits and on the fact tliat the res~ilts ob- 
tained with experiinental kmales were reverse on 
eitlier farm, compared to the control, it is di1f;cult to 
infer about a possitive or negative elreet of'PhISC; on 

mink fertility. Based on the data for litter size, which 
were similar, one can assume that PMSG at a dose of 
20 i.u. had no defined effect on litter size per delive- 
ring female. 

Postembryonal mortality in the period from birth 
to weaning, although displayed various courses in 
groups at  different stages was within limits (19-32%) 
found also by other autllors (Einarsson, 1980) and 
considered normal for this species. Summing up, a 
conclusion can be drawn, that oil PMSG injected to 
mink females in the final copulatiori season, at  dose 
20-40 i.u. has a positive result on estrus induction. 
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QUALITY OF FOX SEMEN AND ITS EFFECT ON BREEDING RECULTC. 

( ~ a w s ~ e r m a n s  kval i te t  och kval i t e t e n s  i n v e r k a n  på ave ls resu l l  t a t e t )  . 
M a i j a  Va l t onen ,  H a r r i  ~ a ~ h k ö .  

M a n u a l  semen c o l l e c t i o n  was  a t t emp ted  f r o m  134 s i l v e r ,  p l a t i n u m  a n d  cross-  
b r e d  foxes .  I t  was no t  p o s s i b l e  t o  c o l l e c t  semen f r om 17 o f  t h e  males.  
Semen q u a l i t y  was  assessed on a  5 -po in t  s ca le  a c c o r d i n g  t o  sperm number  
p e r  e j a c u l a t e  ( r a n g i n g  f r o m  1 p o i n t  f o r  100-300 m i l l i o n  t o  5  p o i n t s  f o r  800- 
1000 m i l  l  i o n ) ,  t h e  pe rcen tage  oF l  i v e  sperrr iatozoa ( f r o m  20-60 t o  75-1 00%) 
a n d  spe rm  m o t i l i t y  ( f r o m  weak t o  v e r y  gooci). F o r  s i  I v e r  f ox  fema les  mated  
w i t h  ma les  p r o d u c i n g  t he  5  c lasses  o f  semen, CR was  85, 90, 79, 83 ar id  
83% resp . ,  t h e  number  o f  c u b s  b o r n  p e r  fema le  mated  a v e r a g e d  3.42, 4.80, 
3.71, 4.17 a n d  4.35, a n d  t h e  number  o f  c u b s  b o r n  p e r  f ema le  w h e l p i n g  4-00, 
5.31, 4.70, 5.02 a n d  5.24. F o r  b l u e  f o x  females i n s e m i n a t e d  w i t h  s i l v e r  
f o x  semen o f  t h e  5  c lasses ,  t he  CR was  0,  50, 69, 71 a n d  86% r e s p . ,  t he  
n u m b e r  of c u b s  b o r n  p e r  i nsem ina ted  f ema le  a v e r a g e d  0 ,  0.75, 3.07, 5.14 
a n d  6.00, a n d  t h e  number  o f  c u b s  b o r n  p e r  fema le  w h e l p i n g  0,  1.50, 4.44.) 
7.20 a n d  7.00. 

F i n s k  ~ a l s t i d s k r i f t ,  57, 3,  141-143, 1985. 
4  t a b l e s ,  2 f i g s . ,  6  re fe rences .  
l n SVJED. CAB-abst ract .  

CONCEQTION RATE OF ARTIFICIALLY INSEMINATED VIXENS IN RELATION 
TO INSEMINATION DOSE AND METHOD. 

O~O~OTBOPfi~OCTb lUII(X(U UFii  HCKYCCTBRHHCIRI OCfQ(% 
HHRil B SABKCblYOCM OT 0% ii CIIOCOEA BBXARBR 

cm& 
E.P. B a u t i n a ,  V.N. Pomytko,  L .E.  P o z d n y a k o v a .  

Red Jox a n d  a r c t i c  f o x  females we re  i nsem ina ted  u s i n g  a c a t h e t e r  a n d  427 
x  10 spermatozoa/mI d i l u t e d  se e n  in i n s e m i n a t i o n  doses o f  1.5-2 m l ,  o r  
" p a r a c e r v i c a l  I  y "  u s i n g  762 x  10 spermatozoa/mI  in  i nsen i i na t  i o n  doses o f  
1.5-2 m l .  F o r  20 a n d  157 r e d  f o x  fema les  i nsem ina ted  u s i n y  t h e  2  methods, 
CR w a s  90 a n d  76% i-esp., w h e l p i n g  r a t e  wac 75 a n d  66%) l i t t e r  s i z e  a v e r -  
aged  5.4 a n d  4.4, a n d  t h e  number  o f  weaned c u b s  p e r  i n s e m i n a t e d  fema le  
3.4 a n d  2.5. Co r respond ing  f i g u r e s  f o r  10 n a t u r a l l y  ma ted  c o n t r o l s  were 
90, 90, 6.6 a n d  5.0. F o r  t he  2  g r o u p s  o f  a r t i f i c i a l l y  i n s e m i n a t e d  a r c t i c  
f o x  fema les ,  CR was  94 a n d  47%) w h e l p i n g  r a t e  was  88 a n d  27%) l i t t e r  s i ze  
a v e r a g e d  7.3 a n d  9.9, a n d  t he  n u m b e r  o f  c u b s  weaned p e r  i n s e m i n a t e d  fe- 
m a l e  4.6 a n d  1 .O.  F o r  r e d  f o x  fema les  (15-35 p e r  g r o u p ) ,  i n sem in  t ed  u s i n g  8 
t h e  c a t h e t e r  a n d  doses o f  20 x 106 spermatozoa in 2  m l ,  20 x  10 in l m l ,  
60-80 x 106 in 1.5 m l ,  a n d  n a t u r a l  l y  ma ted  c o n t r o l s ,  CR was  86, 80, 86 
a n d  89% r e s p . ,  a n d  t h e  p e r c e n t a g e  w h e l p i n g  73, 60, 77 a n d  77; l i t t e r  s i ze  
a v e r a g e d  5.3, 4.7, 5.2 a n d  5.9, a n d  t h e  number  o f  c u b s  weaned p e r  inse-  
m i n a t e d  f ema le  3.2, 2.1, 3.4 a n d  3.6. 

N a u c h n y e  T r u d y ,  Nauchno- I  s s l edova te l  ' s k i  i I n s t .  Pushnogo  Z v e r o v o d s t v a  i 
I< ro l i l<ovods tva ,  29, 109-114, 1983. 
3  t a b l e s ,  1 re fe rence .  
I n  RUSS. CAB-abs t rac t .  



A R T I F I C I A L  INSEMINATION OF FOXES. 

(Kuns t i  y sædoverfar ing i a v  l sa rbe ide t  med r e v ) .  

Jan A. Fougner.  

Of 24,054 b l u e  fox  a n d  9476 s i l v e r  fox females inseminated w i t h  f resh  semen 
in Norway in 1985, 73 a n d  67.8% resp. conceived. The number of cubs wea- 
ned pe r  inseminated female averaged 4.18 f o r  b l u e  fox females inseminated 
w i t h  b l u e  fox  semen, 3.95 fo r  b l u e  fox females inseminated w i t h  semen f rom 
males of o ther  species and  2.04 f o r  s i l v e r  fox females. An account i s  g i v e n  
o f  oestrus, semen co l lec t ion  a n d  d i l u t i o n ,  inseminat ion  techniques, cub mor- 
t a i i t y  and  the  effect of inseminat ion dose on f e r t i l i t y .  
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Figur 1. Brunrtutvikling, brunstkontroll og rett tid for paringlinseminering a v  rev. 

Norsk Ve te r inær t i dssk r i f t ,  98, 2, 127-133, 1986. 
1 tab le ,  4 f i gs . ,  15 references. 
I n  NORG. CAB-abstract. 



INSEMINATION OF FOXES I N  DENMAWK. 

( I n s e m i n a t i o n  af ræve i D a n m a r k ) .  

N ie l  s  I h e r - k  i l dsen ,  N. Regner  Andersen.  

I n  1985, in  Denmark ,  a p p r o x .  8000 f o x  fema les  were  i nsem ina ted  w i t h  semen 
f r o m  20 b r e e d i n g  s t a t i o n s .  An  accoun t  i s  g i v e n  o f  t he  o r g a n i s a t i o n  o f  b r e e d -  
i n g  s t a t i o n s  a n d  t h e  t r a i n i n g  of  i n sem ina to r s ,  a n d  t h e  use  o f  f r o z e n  semen 
i s d i scussed . 
Dansk  P e l s d y r a v l ,  48, 2, 819-822, 1985. 
3  f i g s . ,  819-822, 1985. 
In DANH. CAB-abs t rac t  . 

RRPRODUCT I VE AB  I L I TY OF "SHADOW" ARCT I C FOXEC. 

mnP3M9NmTUbHAR CIIOCOBI OB TIIWb m3 
PA3IUX MEOW P 

The ' 'Shadow" m u t a t i o n  o f  b l u e  a r c t i c  f oxes  expressed  a s  w h i t e  s p o t t i n g ,  
i s  c o n t r o I I e d  b y  a n  autosomal  dom inan t  gene  SH, w h i c h ,  i n  he te rozygous  
a n i m a l s ,  m a y  cause  a b n o r m a l i t i e s  o f  t h e  g e n i t a l  i a  i n  females a n d  a l owe r  
v i a b i l i t y  o f  y o u n g ,  a n d  in homozygous a n i m a l s  may  h a v e  a l e t h a l  e f f ec t .  
When 63 Shadow females were  mated  w i t h  Shadow ma les ,  66% o f  527 y o u n g  
were Shadow a n d  34.0% were  v e i l e d ;  l  i t t e r  s i z e  a v e r a g e d  8.36. When 144 
Shadow females were  mated  w i t h  v e i  l ed  ma les  51 .l% o f  1593 y o u n g  were 
Shadow a n d  48.9% were v e i l e d ;  l i t t e r  s i z e  a v e r a g e d  11.06. F o r  7  Shadow 
females ma ted  w i t h  Chadow males,  t h e  number  o f  c o r p o r a  l u t e a  a v e r a g e d  
15.4, t h e  n u m b e r  o f  i m p l a n t a t i o n  s i t e s  12.3, I i t t e r  s i ze  7.9, a n d  embryo  
m o r t a l  i t y  w a s  49.1% (20.4g7 p r e i m p l a n t a t i o n  a n d  28.7% p o s t i m p l a n t a t i o n ) .  

C o r r e s p o n d i n g  f i g u r e s  f o r  8  Shadow fema les  ma ted  w i t h  v e i l e d  ma les  were  
15.8, 13.1, 12.1, 23.0%, 16.7% a n d  6.3%. F o r  592 y o u n g  b o r n  t o  Shadow 
females t h a t  h a d  been mated  w i t h  v e i  l ed  ma les  a n d  969 young  b o r n  t o  v e i  l ed  
females t h a t  h a d  been ma ted  w i t h  Shadow ma les ,  7.4 a n d  4.8% r e s p .  were  
s t i l l b o r n ,  a n d  18.5 a n d  11.5% d i e d  b e f o r e  w e a n i n g .  

Nauchnye  T r u d y ,  nauchno-  I ss Iedova te I  ' s k i  i I  n s t .  Pushnogo Z v e r o v o d s t v a  I  
K r o l i k o v o d s t v a ,  29, 17-21, 1983. 
3  t a b l e s ,  4  re fe rences .  
I  n RUSS. CAB-abst ract  . 

REPRODUCTIVE BEHAVIOUR I N  CHINCHILLAS, 

( Z u m  F o r t p f  l a n z u n g s v e r h a l  t e n  b e i  d e n  Chinchi l l a s ) .  

Anon ynious. 

The  m a t i n g  be t - iav iour  o f  7  males a n d  7 fema les  was  observed .  Of a  t o t a l  
of 62 m a t i n g c ,  64% were  success fu l l y  comp le ted  a t  t he  f i r s t  a t t emp t .  The  
number  o f  m a t i n g s  p e r  b i e e d i n g  p a i r  f o r  c h i n c h i l l a s  m a t i n g  rnore t h a n  once 
r a n g e d  f r o m  2 t o  19. 

Deu tscher  ~ e l z t i e r z u c h t e r ,  60, 7, 115-118, 1986. 
2  t ab l es ,  1 f i g .  
I n  GERM. CAB-abs t rac t  . 



THE DURATION OF PREGNANCY IN  MINK I N  RELATION TO THE DATE OF 
MATING, AGE AND COLOUR. 

V.G. B e r n a t s k i i .  

P regnancy  d u r a t i o n  a v e r a g e d  51.2 (41-69),  49.3 (41-66) a n d  49.1 (41-66) 
d a y s  i n  S t a n d a r d  females mated  on  10, 12 a n d  14 M a r c h ,  r e s p . ;  cor respon-  
d i n g  f i g u r e s  f o r  Pas te l  fernales were 53.7 (41-70) ,  53.0 (41-68) a n d  51.5 
(43--64), a n d  f o r  Arnpalo S i l v e r  females 55.4 (42-70),  52.4 (42-68) a n d  51 .O 
(42-66). The w i d e  r a n g e  i n  pr,egnancy d u r a t i o n  was  d u e  t o  v a r i a t i o n  i n  
( 1 )  t h e  t ime f r om o v u l a t i o n  t o  m a t i n g ,  ( 2 )  t he  d u r a t i o n  o f  passage of o v a  
t h r o u g h  ov iduc t s ,  a n d  ( 3 )  t h e  d u r a t i o n  of  t h e  p o s t i m p l a n t a t i o n  s tage  of  
development.  The d u r a t i o n  o f  embryon ic  d i a p a u s e  was  2-31 days .  Preg-  
n a n c y  d u r a t i o n  was  u p  t o  1.2 d a y s  l onge r  i n  y o u n g  t h a n  i n  m a t u r e  females. 

The  number  of l i v e b o r n  y o u n g  was 0.8-1.9 g r e a t e r  f o r  s h o r t  p regnanc ies  
t h a n  f o r  long  p regnanc ies .  

Nauchnye  T r u d y ,  Nauchno- Iss ledova te l  ' s k i  i I ns t .  Pushnogo Zvo rovods t va  i 
K r o l  i k o v o d s t v a ,  29, 93-100, 1983. 
3  t a b l e s ,  9  re ferences.  
I  n  RUSS. CAB-abs t rac t  . 

BHE RELATIONSHIP OF REPRODUCTIVE PERFORMANCE OF MINK 
W I'TH THE T IME AND ORGANISAT ION OF MAT ING. 

POM3RO~TEJlbEiAR CIIOCO 
Crr CPOKOB H aCT6'UM 

V.G. B e r n a t s k i i ,  Z .A .  Mash tak .  

D a t a  a r e  g i v e n  in g r a p h s  o n  t he  CR, r e t u r n  t o  oes t rus ,  a n d  percen tage  of  
i n f e r t i l e  females a t  3  m i n k  f a rms ,  mated w i t h i n  s e v e r a l  3-day p e r i o d s  f r om 
5 t o  25 March .  Some d i f f e rencec  i n  t he  a v .  d a t e  o f  l a s t  m a t i n g  were obser- 
v e d  between c o l o u r  t y p e s  ( S t a n d a r d ,  16.00 h on  14 M a r c h ;  Ampalo S i l v e r ,  
07.00 h on  15 M a r c h ;  P a s t e l ,  16.00 h on  13 M a r c h ) .  A t  t he  3 f a rms ,  t he  
p e r i o d  o f  t he  h i g h e s t  i n c i d e n c e  o f  m a t i n g  was 9-16, 13-20 a n d  9-20 March ,  
a n d  t h e  h i ghes t  CR was  o b t a i n e d  on  9-16, 10-19 a n d  13-25 M a r c h ,  resp .  

Nauchnye  T r u d y ,  Nauchno- Iss Iedova te I  ' s k i  i I n s t .  Pushnogo Zve rovods t va  i 
K r o l i k o v o d s t v a ,  29, 101-109, 1983. 
6 f i g s . ,  7 re ferences.  
I n  RUSS. CAB-abs t rac t  . 

WEPRODUCT [ V E  PERFORMANCE 6F NUTR I A OF D I FFERENT AGES HOUSED I NDOORS. 

N .A. Tsepkova .  

Female n u t r i a  (30-76 p e r  g r o u p )  t h a t  h a d  been weaned f r o m  t h e i r  dams a t  
45-60 d a y s  o f  age  were  j o i n t e d  w i t h  males a t  4, 5,  6  o r  7  months of age.  



The  males were 2 months  o l d e r  and,  1-2 k g  h e a v i e r  t h a n  t h e  females. Body 
w e i g h t  of females a v e r a g e d  2950, 3150, 3700 and 4304 g a t  t h e  4 j o i n i n g  ages 
r e s p . ,  a n d  4612, 4718, 4731 a n d  5351 g a t  w h e l p i n g .  M o r t a l i t y  u p  t o  whelp-  
i n g  was 23.3, 13.2, 17.2 a n d  15.7% resp . ,  CR 40.0, 50.0, 43.4 a n d  45.7%, 
a n d  the  percen tage  o f  a b o r t i o n s  16.6, 5.3, 6.1 a n d  9.4;  l i t t e r  s i ze  a v e r a g e d  
6.3, 6.1, 6.4 a n d  6.5, a n d  the  number  o f  l i v e b o r n  y o u n g  6.2, 5.7, 5.7 a n d  
6.1 p e r  female w h e l p i n g  a n d  2.1, 2.7, 2.3 a n d  2.5 p e r  housed female.  

Nauchnye  T r u d y ,  Nauchno- I  ss ledova te l  ' s k i  i I  n s t .  Pushnogo Zve rovods t va  i 
K r o l  i kovods t va ,  29, 57-62, 1983. 
4 t ab les ,  5  re ferences.  
I n  RUCS. CAB-abst ract .  

REPRODUCTIVE A B I L I T Y  OF  FEMALE SABLEC OF D I F F E R E N T  AGE5 AND SIZES.  

E.  G. Sergeev . 
400 females a t  a  f a r m  were  g rouped  a c c o r d i n g  t o  b o d y  l e n g t h  a s  f o l l ows :  
( 1 )  0.5 s igma above  t h e  mean, ( 2 )  mean p l u s  o f  m i n u s  0.5 s igma,  a n d  
( 3 )  0.5 s igma he low t h e  mean. I n  the  1st b r e e d i n g  season t he  percen tage  
o f  femaies mated  was  28, 33 a n d  23 in t h e  3 g r o u p s ;  o f  these ,  97.3, 97.5 
a n d  57:l resp .  f a i  l ed  t o  conceive.  I n  the  2nd  b r e e d i n g  season, 97, 97 a n d  
96% o f  females were mated ,  a n d  70.3, 66.4 a n d  62.3% f a i  l ed  t o  conceive.  
In t h e  3 r d  season, t h e  c o r r e s p o n d i n g  percen tages  were  100, 99, 100, 51 .l, 
50.4 a n d  39.9, i n  t h e  4 t h  season 99, 100, 199, 36.4, 36.4 a n d  27.6, a n d  
i n  t h e  5 t h  season 100, 100, 100, 18.0, 20.0 a n d  25.0. I t  was  conc luded  
t h a t  w h i l s t  t he  r e p r o d u c t i v e  peformance imp roved  w i t h  p a r i t y ,  t h e  d i f fe rence5  
he tween body  s i ze  g r o u p s  were n o n - s i g n i f i c a n t .  

n a u c h n y e  T r u d y ,  Nauchno- I  ss ledova te l  ' s k i  i I  n s t . ,  Pushnogo Zve rovods t va  
i K r o l  i kovods t va ,  29, 203-207, 1983. 
1  t a b l e ,  7  re ferences.  
I n  RUSS. CAB-abs t rac t .  

PERIPHERAL PLASMA PROGESTERONE CONCENTRATION AND HAEMATOLOGICAL 
I ND I CES DUR I NG NORMAL PREGNANCY OF CH I NCH I LLAS (CH I NCH I LLA LAN I GER, M .  ) 

J. Gromadzka-Ostrowska,  B .  Za lewska ,  E. Szy l a r s k a - G o i d t .  

1 . P e r i p h e r a l  p l a s m a  p roges te rone  concen t ra t i on  a n d  some haemato log ica l  
i n d i c e s  i n  p r e g n a n t  c h i n c h i  l las: were s tud ied .  

2. As p regnancy  a d v a n c e d  p roges te rone  c o n c e n t r a t i o n  showed a m a r k e d  chan-  
g e  f r o m  I i i g l i  v a l u e s  i n  e a r l y  p r e g n a n c y  ( d a y s  9-29),  t o  u n d e t e c t a b l e  v a l u e s  
b y  d a y s  40-60, a n d  f r o m  h i g h  v a l u e s  i n  t he  l a t t e r  s t ages  of  p r e g n a n c y  
( d a y s  70-80)) t o  v e r y  low v a l u e s  d u r i n g  t he  39 d a y s  b e f o r e  p a r t u r i t i o n .  

3. Haematocr i t  v a l u e  a n d  mean e r y t h r o c y t e  vo lume c h a n g e  i n v e r s e l y  t o  p ro -  
ges te rone  concen t ra t i on  f  l u c t u a t i o n s .  



4. Wh i t e  b l o o d  c e l l  pa rame te r5  i n c r e a s e d  d u r i n g  t h e  f i r s t  h a l f  o f  p r e g n a n c y ,  
t hen  i n c r e a s e d  t o  t he  lowest le \ /e l  b e f o r e  p a r t u r i  t  i on .  

Fig. 1. Peripheral plasma progesterone concentrations 
during chinchilla's prcgnancy. Points represent mean data 

from 13 fernales. 
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Prsgnncy p r d s  

Lomp. Biochem. P h y s i o l . ,  82A, 3,  661-665, 1985. 
2  t a b l e s ,  3  f i g s .  23 re fe rences .  A u t h o r s '  a b s t r a c t .  

PRED I CT I NG THE PERCENTAGE OF NON-CONGE I V I NG FEMALE SABLES FROM 
THE CONCENTRATION OF PROGESTERONE I N  THE BLOOD. 

I . G .  N o v i k o v a ,  Yu  V. P o l y n t s e v ,  E.G. S r y t ko ,  V.N. Naumova.  

23, 116, 35 a n d  197 females were  i n v e s t i g a t e d  i n  4  y r .  F o r  fema les  w i t h  
p roges te rone  concen t r a t  i on  500 pg/ml i n Aug . ,  t h e  p e r c e n t a g e  no t  concei  v i  n g  
was  100, 91.4, 100 a n d  88.2 i n  t h e  4  y r ;  c o r r e s p o n d i n g  pe rcen tages  f o r  fe- 
ma les  w i t h  500-800 pg/mg 100, 73.7, 100 a n d  70.0, a n d  f o r  fema les  w i t h  
800 pg/ml  they  were 28.3, 29.7, 15.4 a n d  39.2. 

N a u c h n y e  T r u d y ,  Nauchno- I  s s l edova te l  ' s k i  i I  n s t . ,  Pushnogo  Z v e r o v o d s t v a  
i K r o l i k o v o d s t v a ,  29, 89-92, 1983. 
1 t a b l e ,  5  re fe rences .  
I n RUSS. CAB-abs t rac t  . 

THE CONCENTRATION OF SEX HORMONES I N  FEMALE ARCTIC FOXES 
DURING THE REPRODUCTIVE CYCLE. 

T.G. N o v i k o v a ,  A.V. Sobo l ' ,  G.M. D i veeva .  

D a t a  were  o b t a i n e d  on  23 fema les  w h i c h  h a d  g i v e n  b i r t h  t o  more  t h a n  o r  
e q u a l  t o  8  cubs .  The c o n c e n t r a t i o n s  o f  p roges te rone ,  o e s t r a d i o l  a n d  testo- 
s t e rone  were  es t ima ted  a t  1 -  t o  10-day i n t e r v a l s  f r o m  15 d a y s  b e f o r e  m a t i n g  
t o  w h e l p i n g .  The  r e s u l t s  a r e  g i v e n  in g r a p h s .  The  c o n c e t i t r a t i o n  o f  p r o -  
ges te rone  rose  f rom a p p r o x .  0.4 ng /ml  15 d a y s  be fo re  m a t i n g  ( p ro -oes t rus )  
t o  24 ng /ml  a t  m a t i n g  a n d  43 ng /ml  15 d a y s  a f t e r  m a t i n g ,  a n d  d e c l i n e d  
t o  18 ng/ml  45 d a y s  a f t e r  m a t i n g  a n d  t o  6  ng /ml  a t  w h e l p i n g .  The p e a k  
c o n c e n t r a t i o n  of o e s t r a d i o l  (140 pg /m l )  was  r e c o r d e d  a t  t h e  e n d  o f  pro-oe- 
s t r u s  (6-3 d a y s  be fo re  m a t i n g ) ;  i t  dec reased  t o  70  ml d u r i n g  oes t rus ,  
rose  t o  90 pg/ml a t  w h e l p i n g ,  a n d  d e c l i n e d  t o  40 pg/ml a f t e r  concep t ion .  
The c o n c e n t r a t i o n  o f  tes tos te rone  i n c r e a s e d  f r o m  330 p g  /ml  d u r i n g  p r o -  
o e s t r u s  t o  830 pg/'rnl 4  d a y s  b e f o r e  m a t i n g ,  a n d  d e c l i n e d  t o  t h e  o r i g i n a l  
l e ve l  a t  m a t i n g ,  a n d  t o  100  ml d u r i n g  p r e g n a n c y .  S w e l l i n g  o f  t h e  v u l v a  



was c o r r e l a t e d  w i  t h  t h e  pe rcen tage  o f  e p i  the l  i a l  ce l  I s  i n  v a g i n a l  smears 
( 0 .69 ) )  t h e  c o n c e n t r a t i o n  o f  p roges te rone  (0 .62 ) ,  a n d  t h e  c o n c e n t r a t i o n  o f  
o e s t r a d i o l  ( 0 . 35 ) .  

N a u c h n y e  T r u d y ,  Nauchno- I  s s l edova te l  ' s k i  i I n s t .  Pushnogo  Z v e r o v o d s t v a  i 
K r o l i k o v o d s t v a ,  29, 81-88, 1983. 
1 t a b l e ,  3 f i g s . ,  7  re ferences.  
I n  RUCS. CAB-abst ract  . 

RESULTS FROM THE 1984 MATING SEACON. 

(Resultat f r å n  parningss~songen 1984). 

G a b r i e l  l e  L a g e r k v i  s t ,  L a r s  E lo fson ,  Hans  Gustafsson.  

429 m i n k  females were mated tw i ce ,  t h e  2 n d  m a t i n g  o c c u r r i n g  9  d a y s  o r  
1 d a y  a f t e r  t h e  1st  m a t i n g  ( g roups  1 a n d  2 ) .  F o r  y o u n g  fema les  i n  g r o u p  
1 ,  whose 1st  m a t i n g  occu r red  o n  8 ,  12 o r  15 M a r c h ,  t h e  p e r c e n t a g e  o f  i n -  
f e r t i l e  fema les  was  8, 8  a n d  9 v s .  8, 3 a n d  8 f o r  a d u l t  fema les  in t h e  
same g r o u p ,  l  i t t e r  s i ze  a t  b i r t h  a v e r a g e d  5.8, 6.8 a n d  5.7 vs .  5.5, G.2 
a n d  6.4 ,  a n d  t h e  number  o f  k i t s  p e r  ma ted  f ema le  a t  3  w k  a v e r a g e d  4.5, 
4.7 a n d  4.1 v s .  4.4, 4.9 a n d  4.7. F o r  young  females i n  g r o u p  2, whose 
1st m a t i n g  took p l a c e  on  10, 13, 16, 19, 22 o r  25 M a r c h ,  t h e  pe rcen tage  
o f  i n f e r t i l e  females was 50, 7, 15, 7, 7  a n d  O vs .  19, 0 ,  0 ,  5 ,  5  a n d  11 
f o r  a d u l t  females,  l i t t e r  s i ze  a t  b i r t h  a v e r a g e d  4.3, 6.4, 6.4, 5.5, 5.9 a n d  
6.3 v s .  6.8, 6.2, 6.8, 6.6, 6.8 a n d  7.9, a n d  t h e  number  o f  k i t s  p e r  mated 
f ema le  a t  3 w k  a v e r a g e d  1.5, 4.5, 3.8, 4.2, 4.0 a n d  4.6 v s .  4.4, 4.4, 
5.8, 5.5, 5.7 a n d  6.1. I  t  was c o n c l u d e d  t h a t  y o u n g  fema les  s h o u l d  b e  ma- 
ted  f o r  t h e  2 n d  t ime 9 d a y s  a f t e r  t h e  1st  m a t i n g ,  b u t  t h a t  a d u l t  fernales 
s h o u l d  r e  r ema ted  t h e  d a y  a f t e r  t h e  1st  m a t i n g .  Da te  o f  1s t  m a t i n g  d i d  
no t  s i g n i f i c a n t l y  a f f ec t  l i t t e r  s i z e  o f  y o u n g  females,  b u t  a d u l t  fema les  mated  
l a t e  in t h e  season pe r f o rmed  b e t t e r  t h a n  those mated  e a r l y .  A s t u d y  o f  
o v a r i e s  a n d  embryos  f r o m  30 fema les  k i l l e d  3 d a y s  a f t e r  t h e  2 n d  m a t i n g ,  
f r o m  36 female k i l l e d  1 month a f t e r  t h e  2 n d  m a t i n g ,  a n d  f r o m  16 females 
w h i c h  were  no t  mated  con f i rmed  t h e  above  f  i n d i n g s .  

V å r a  ~ a l s d j u r ,  56, 2, 44-47, 1985. 
4  t a b l e s .  
I n  SWED. 

LOOK ING AHEAD TO THE 1985 MATING SEASON. 

( l nfor avel ssasongen 1985). 

G a b r i e l  l e  L a g e r k v i s t .  

An accoun t  i s  g i v e n  o f  m a t i n g  c o m b i n a t i o n s  t h a t  may  b e  u s e d  t o  p roduce  
B l a c k  Cross,  B l u e  Cross,  B rown  Cross,  Shadow a n d  Scan B r o w n  m i n k ,  a n d  
A l b i n o  ( F r e t t )  a n d  Pas te l  po leca ts .  

V å r a  ~ a l s d j u r ,  56, 2, 40-42, 1985. 
2  t a b l e s ,  5  f i g s .  
In SWED. 



Z INC METABOLISM I N  MINK. N UTRITION 

(Zinkomsætning hos mink ) .  

Hedd i e  Mej bo rn .  
The effect of z i n c  content i n  the d ie t  on the  z i n c  metabol ism was i n v e s t i g a -  
ted. 

I n  ba lance  s tud ies  w i t h  g row ing  a n d  a d u l t  ma le  m ink  i t  was shown t h a t  
the  z i n c  ba lance  (mg)  increased w i t h  i n c r e a s i n g  z i n c  i n t a k e  a n d  tha t  most 
z i n c  was excre ted  i n  the faeces. I n  percent  of i n t a k e  the z i n c  exc re t i on  
i n  faeces was r a t h e r  cons tant ,  60% in a d u l t  a n d  80% i n  g r o w i n g  m ink  re -  
c e i v i n g  normal  t o  h i g h  amount of z i n c  (40-340 mg/'kg d r y  ma t te r )  w h i l e  i t  
was lower i n  a n i m a l s  fed less than  25 mg z i n c / k g  d r y  mat te r .  Exc re t i on  
of z i n c  i n  u r i n e  increased w i t h  i nc reas ing  z i n c  i n take .  I n  percent  of z i n c  
i n t a k e  the exc re t i on  was h ighes t  ( u p  to  31%) i n  an ima ls  fed  d i e t s  w i t h  low 
z i n c  concent ra t ions  a n d  lower (2-15%) i n  a n i m a l s  fed  normal  a n d  h i g h  
amounts of z i n c .  

The endogenous z i n c  excre t ion  to the d i g e s t i b i l i t y  t r a c t  was measured u s i n g  
the  rad io iso tope d i l u t i o n  technique adap ted  t o  m ink .  At ve ry  low z i n c  i n -  
ta l ie  ( < 12 mg/kg  d r y  m a t t e r ) ,  the endogenous z i n c  excre t ion  was low b u t  
i t  accounted f o r  a n  impor tan t  p a r t  (57%) o f  the  to ta l  arnount of faecal  z i n c .  
At v e r y  h i g h  z i n c  i n t a k e  (500 m g j k g  d r y  m a t t e r ) ,  the abso lu te  amount of 
endogenous z i n c  was h i g h e r  b u t  i n  percent  of t o ta l  faecal  z i n c  exc re t i on  
i t  was a  less impor tan t  p a r t  ( 7 % ) .  

There was no s i g n i f i c a n t  d i f fe rence among m i n k  r e c e i v i n g  d ie t s  w i t h  10. 
130 a n d  555 mg z i n c / k g  d r y  mat te r  i n  the  t u r n o v e r  of z i n c  i n  the p lasma 
pool.  Tu rnove r  r a t e  was about  15% of the  pool p e r  minute .  I t  seemed l i k e -  
l y  t h a t  the l i v e r  p l a y e d  a n  impor tan t  r o l e  i n  r e g u l a t i o n  of z i n c  metabol ism. 
However, the  z i n c  concent ra t ion  i n  the l i v e r  was no good i n d i c a t i o n  f o r  t he  
z inc  s ta tus .  Fo r  t h a t  purpose z i n c  concent ra t ion  i n  pancreas  a n d  bone 
( femur )  was shown t o  b e  more usefu l .  

6 5  
F i s ,  4 . 3 .  S p e c i f i k  a k t i v i t e t  a f  Zn (1000 CPM/yg Zn) i plasma f r a  

65 
l mink som f u n k t i o n  a f  t i d e n  e f t e r  i n t r a v e n 0 s  i n j e k t i o n  a f  Zn- 

ZnC1 ( 2 4  p C i ) .  F o d e r e t s  z i n k i n d h o l d  v a r  3 2  ppm i vddfode r .  
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Disse r ta t i on ,  I n s t .  o f  An ima l  P h y s i o l o g y ,  The  Roya l  Vet.- a n d  A g r i c u l t u r a l  
U n i v e r s i  t y ,  Copenhagen , Denmark.  
26 t ab les ,  12 f i g s . ,  108 re ferences.  128 p p .  
I n  DANH. A u t h o r ' s  a b s t r a c t  

COMPARISON OF S@YBEAN MEAL AND HERRING MEAL I N  DIETS 
FOR GROW I NG-FURR I NG M I NM. 

(Ut i l isat ion du tourteau de soya et de l a  fa r ine  de hareng dans 
I'alimentation du v i s o n ) .  

A  l a  i  n Andersen ,  

Dehul l ed  soybean meal (CM) a n d  h e r r i n g  meal  (HM) were examined  f o r  t h e i r  
r espec t i ve  c a p a c i t y  t o  p a r t i a l l y  r e p l a c e  f r e s h  a n d  f r ozen  meats i n  d i e t s  
f o r  g r o w i n g - f u r r i n g  m i n k .  

A conven t i ona l  meat-based d i e t  se rved  a s  a  c o n t r o l  d i e t  ( d i e t  no. 1 )  a n d  
was  compared t o  4  o t h e r  d i e t s  i n  w h i c h  25% of  t h e  meat p r o t e i n s  were  re -  
p l a c e d  b y  SBM ( d i e t  no.  2 ) ,  b y  a  m i x t u r e  c o n c i s t i n g  of 2/3 SBM + 1/3 HM 
( d i e t  no .3 ) ;  b y  a  m i x t u r e  c o n s i s t i n g  of  1/3 SBM + 2/3 HM ( d i e t  no. 4 ) ;  b y  
HM ( d i e t  no. 5 ) .  The re  were 40 ma le  Pas te l  k i t s  p e r  t rea tment  a n d  a l l  
t h e  a n i m a l s  were  housed i n  i n d i v i d u a l  cages.  The re  was a  p o s i t i v e  s i g n i -  
f i c a n t  c o r r e l a t i o n  between we igh t  g a i n  a n d  t h e  l eve l  o f  HM used  i n  t h e  d i e t ,  
so t h a t  t he  lowest  g a i n s  were o b t a i n e d  w i t h  SM ( d i e t  no.  2)  (515 g )  a n d  
t h e  h i g h e s t  g a i n s  w i t h  HM ( d i e t  no.  5)  (755 g ) .  M i x t u r e s  of  SBM + HM g a v e  
i n t e r m e d i a t e  r e s u l t s  ( d i e t  no. 3 :  566 g )  ( d i e t  no .  4: 639 g ) .  Fu r t he rmore ,  
t h e  HM c o n t a i n i n g  d i e t  ( no .  5 )  (710 g )  y i e l d e d  h i g h e r  we igh t  g a i n s  t h a n  
t he  c o n v e n t i o n a l  c o n t r o l  d i e t  ( no .  1 ) .  (755 g ) .  In g e n e r a l ,  p e l t  l e n g t h  
measurements f o l l o w e d  those f o r  we igh t  g a i n s  so t h a t  d i e t  no. 2  y i e l d e d  
t h e  shor tes t  p e l t s  (68.0 c m ) ,  whereas, t h e  longes t  p e l t s  were o b t a i n e d  f o r  
d i e t s  no.  1 (72.2 cm) a n d  no. 5  (72.3 c m ) .  D ie t s  no.  3  a n d  no. 4  g a v e  
i n t e r m e d i a t e  v a l u e s  (70.5 cm a n d  70.4 cin, r e s p e c t i v e l y ) .  I n  respec t  t o  
f u r  q u a l i t y ,  t h e  assessment y i e l d e d  a lmost  t h e  same v a l u e  f o r  a l l  d i e t s .  
D r y  m a t t e r  d i g e s t i b i l i t y  d a t a  co l lec ted on  7  m i n k  p e r  t rea tment  i n d i c a t e d  
t h a t  t he  p resence  o f  SBM lowered t he  v a l u e s :  no. 1  ( 7 1 . 4 ) ;  d i e t  no. 2  
(66.0%);  d i e t  no.  3  (65.4%);  d i e t  no.  4  (70.5%);  d i e t  no. 5  (71.5%). 

MSC. thes is ,  (1979) ,  U n i v e r s i t é  L a v a l ,  Quebec, Canada .  123 p p .  
12 t ab les ,  3  f i g s . ,  13 append i xes ,  35 re fe rences .  
I n  FREN. A u t h o r ' s  a b s t r a c t .  

TOLERANCE OF GROW I NG-FURR I NG M I NK FOR METABOL I SABLE 
ENERGY AND PROTE I NS. 

(Perforrnances des v i sonneauz sournis a des regimes dont l a cornposi t ion 
en energie metabolisable et en proteies est var iable) .  

Miche l  F l amand .  

T h i s  expe r imen t  was  c a r r i e d  ou t  i n  o r d e r  t o  v e r i f y  t he  t o l e rance  l eve l  f o r  
metabol  i s a b l e  e n e r g y  a n d  p r o t e i n s  of  g r o w i n g - f u r r i n g  m i n k  f e d  convent  i o n a l  
t y p e  d ie t s .  

To c a r r y  o u t  t h e  expe r imen t ,  conven t i ona l  d i e t s  were  p r e p a r e d  i n  w h i c h ,  
o n  a  d r y  m a t t e r  b a s i s ,  t he  l eve l s  o f  m e t a b o l i s a b l e  ene rgy  were 3900, 4200 
a n d  4500 k c a l j k g ,  a n d  i n  wh i ch  t he  l e v e l s  o f  p r o t e i n s  were 34, 38 a n d  42%. 



There  were 30 Pastel  males p e r  d i e t a r y  treatment f o r  a  to ta l  o f  180 m ink .  
The experiment las ted  app rox .  20 wks  (wean ing  to p e l t i n g ) .  The an ima ls  
were kep t  i n  i n d i v i d u a l  cages a n d  fed  a d  l i b i t u m .  The measures made 
were: body weight  g a i n s ,  p e l t  lengths  a n d  f u r  q u a l i t y .  D u r i n g  the  g row ing  
p e r i o d ,  4 k i t s  pe r  d ie t  were p laced  i n  metabol ic  cages a n d  submit ted to  
d i g e s t i b i l i t y  and  N i t rogen re te i i t i on  nieasurements. 

Best body weight  g a i n s  were ach ieved when the a n i m a l s  were fed  d ie t s  h i g h  
i n  metabo l isab le  energy a n d  h i g h  i n  p r o t e i n  contents, whereas, the lowest 
g a i n s  were ob ta ined when the  d i e t s  were low i n  metabol i s a b l e  energy a n d  
h i g h  i n  p ro te in  contents. The l i n e a r  ef fect  between energy  leve l  a n d  weight  
g a i n  was h i g h l y  s i g n i f i c a n t .  Qu i te  s i m i l a r  r e s u l t s  were ob ta ined  i n  respect 
t o  p e l t  length s ince there  was a  h i g h l y  s i g n i f i c a n t  p o s i t i v e  l i n e a r  ef fect  
between weig l i t  g a i n  a n d  p e l t  length .  However, the energy  o r  p r o t e i n  level  
of t he  d i e t  h a d  no ef fect  on the  q u a l i t y  of the f u r .  

When the energy level  of the  d i e t  increased,  the  d r y  ma t te r  ar id  p r o t e i n  
d i g e s t i b i  I i t i e s  a lco  increased i n  a  s i g n i f i c a n t  l i n e a r  f ash ion .  There was 
a  h i g h l y  s i g n i f i c a n t  p o s i t i v e  ef fect  between the p r o t e i n  leve l  of the d i e t  
a n d  the level of N i t rogen re ten t i on .  However, as  the  leve l  o f  p ro te in  i n -  
t a k e  i ncreased, the level  of Ni t rogeri  re ten t ion  was reduced.  

I n  summary, these r e s u l t s  t end  to  show tha t ,  w i t h i n  a  f a i r l y  wide r a n g e  
of energy  and  p r o t e i n  leve l  s, these n u t r i e n t s  may a f fec t  l  i v e  per formance 
of g r o w i n g - f u r r i n g  m ink  a s  we l l  as  the  length  of t h e i r  pe l t s .  However, 
these n u t r i e n t s  seem to  h a v e  l i t t l e  o r  no effect on the  q u a l i t y  o f  t he  f u r .  

M. Sc. thesis,  Un ive rs i t é  L a v a l ,  Québec, Canada, 1986, 100 p p .  
10 tab les ,  6 f i g s . ,  20 appendexes, 40 references. 
I n  FREN. A u t h o r ' s  summary. 

USE OF ALTERNATIVE PROTEIN-FEEDSTUFFS IN  MINK FEEDING. 

( ~ n v a n d n i n ~  a v  ai t e r n a t i v a  prote infodermedel  i rninkens u t f o d r i n g )  . 
Hans Berg. 

The feed s tu f fs ,  wtieat g l u t e n ,  po ta to  p r o t e i n  (Protamy l )  a n d  fea ther -ch icken 
meal,  has  been tested, d u r i n g  product ion-  a n d  d i g e s t i b i l i t y  t r i a l s ,  f o r  d i -  
g e s t i b i l i t y ,  in f luence a n d  g r o w t h  on f u r  c h a r a c t e r i s t i c s  i n  m i n k  a n d  compa- 
r e d  to  o ther  d r i e d  feeds tu f fs  r e g a r d i n g  p r o t e i n  q u a l i t y .  

I n  the  g rowth  t r i a l  some o f  the f i s h  a n d  s laughterhouse o f f a l  i n  a  o r d i n a r y  
d i e t  was rep laced b y  4% wheat g l u t e n  o r  po ta to  p r o t e i n  a n d  6 o r  12% fea- 
ther -ch icken meal . Compared to  the  cont ro l  g roups a n d  the  exper imenta l  
g roups,  except of the 12% fea ther -ch icken meal g roup ,  no  s t a t i s t  i c a l  d i f f e r -  
ence r e g a r d i n g  g rowth  was not iced,  b u t  i n  the  12% g roups  the  g rowth  was 
s ta t  i s t i c a l  s i g n i f  i can t  reduced.  

Only the  males were pe l ted .  Any s t a t i s t i c a l  s i g i i i f i c a n t  e f fec ts  on s k i n  cha-  
r a c t e r i s t i c s  were found except  o f  the  f a c t  t ha t  the g r o u p  g i v e n  wheat g lu ten  
h a d  l a r g e r  s k i n s  t h a n  t h a t  of the  o ther  g roups.  

I n  the  d i g e s t i b i l i t y  t r i a l s  t he  p r o t e i n  q u a l i t y  was e v a l u a t e d  i n  soya meal,  
po ta to  p ro te in ,  f i s h  meaI, fea ther -ch icken meal, wheat g l u t e n ,  Pek i l o  ( a  
fe rmenta t ion  product )  a n d  meat meal.  The ac tua l  feed s t u f f s  were g i v e n  
as  the  on l y  p r o t e i n  source i n  the  d ie t ,  a n d  there  was used a  three-days 
pre-per iod  and  f o u r  d a y s  c o l l e c t i n g  pe r iod .  Q u a n t i t a t i v e  co l lec t ion  was 
used. 



The t r u e  p ro te in  d i g e s t i b i l i t y  was h ighes t  f o r  wheat g l u t e n  (95.8%) fo l lowed 
b y  po ta to  pro te in  (88.9%). The worse d i g e s t i b i l i t y  was f o u n d  i n  feather-  
ch i cken  meal (56.2%). 

The n i t r o g e n  ba lances  a n d  the b i o l o g i c a l  va lues  was low. The amino a c i d  
content  of the feed s t u f f s  examinated was i n  agreement w i t h  o t h e r  f i n d i n g s .  

The r e s u l t s  of the a c t u a l  i n v e s t i g a t i o n  i n d i c a t e  t h a t  wheat g l u t e n ,  potato 
p r o t e i n  ar id feather-chicken meal of the p roved  q u a l i t i e s  c a n  rep lace  about 
20% of the to ta l  p r o t e i n  content  i n  the feed m i x  f o r  m ink .  Wheat g lu ten  
a n d  po ta to  p r o t e i n  has  a p r o t e i n  q u a l i t y  equa l  t o  the o r d i n a r y  used f i s h  
meal . Feather-chicken rneal cannot  reach  t h i s  leve l .  

F u r  An imal  s tudies,  No. 4, 1981. 
Helves St i f te lse,  Vanda. D isser ta t ion ,  He ls ink i  Un ive rs i  t y .  
28 tab les ,  1 f i g . ,  117 references, 25 appedixes,  118 p p .  
I n  SWED. A u t h o r l s  summary t r a n s l a t e d  b y  G .  Jargensen. 

COMPAR I CON OF 3 FEED I NG SYSTEMS FOR GROW I NG-FURR I NG M INK: 
CONVENT IONAL vs CEMI-COMPLETE vs. PELLETS. 

(Etude cornparative de I ' a l  imentation du vison avec une nourri ture 
conventionnelle, une nourriture serni-complete ou une nourriture complete 

seche en comprimes) . 
Johanne L a p  lante.  

Under c e r t a i n  c i rcumstances,  convent iona l  feed ing  ( h i g h  level  of meats) may 
b e  somewhat d i f f i c u l  t  o r  cos t ly .  Therefore, i t  appeared usefu l  t o  compare 
t h i s  f eed ing  system wi  t h  o the r  feed ing  systems, namel y ,  semi-complete (meats 
+ f i s h  meal)  a n d  pe! le ts .  

I n  a f i r s t  exper iment ,  we compared groups of 50 male  a n d  50 female Pastel  
k i t s  f e d  a convent iona l  d i e t  w i t h  s i m i l a r  g roups of m i n k  fed  commercial  
pe l l e t s .  Resul ts  i n d i c a t e  t h a t  k i t s  f rom bo th  sexes fed  a convent iona l  d ie t  
y i e lded  b e t t e r  g rowth  r a t e  a n d  carcasses wi  t h  more f a t  t h a n  those fed  pel -  
lets.  F o r  the  males, s i m i l a r  r e s u l t s  were ob ta ined  f o r  p e l t  l e n g t h  b u t ,  
f o r  females, p e l t  l eng th  was essen t i a l l y  the  same f o r  b o t h  groups.  F u r  
qua1 i t y  was essent ia l  l y  t he  same among groups.  The reduced g r o w t h  ef-  
fect  f o r  the pe l l e t  g roup  may be p a r t l y  due to  the  f a c t  t h a t  t he  weaned 
k i t s  were not i n i t i a l l y  adap ted  to  e a t i n g  p e l l e t s  so t h a t  p e l l e t s  r e f u s a l  a n d  
wastage occur red  d u r i n g  the  f i r s t  6 weeks of the  exper imenta l  pe r iod .  

I n  a second exper iment ,  we compared a g roup  of 50 male a n d  50 female 
Paste l  k i t  f ed  a convent iona l  d i e t  w i t h  s i m i l a r  g roups  of m ink  fed  e i t h e r  
a semi-complete d ie t  (94 males a n d  77 females) o r  a pe l l e ted  d i e t  (99 males 
a n d  89 females f u l l y  adap ted  to p e l l e t s ) .  Resul ts  showed t h a t  the  best body 
g r o w t h  f o r  bo th  sexes was ach ieved u s i n g  the  semi-complete d i e t  fo l lowed 
i n  o r d e r  b y  the convent ionel  d i e t  a n d  the  pe l le ts ,  even th rough  the p e l t s  
f rom the  convent ione l  d i e t  were the longest.  Fo r  b o t h  sexes, the  h ighes t  
f u r  q u a l i t y  was ob ta ined  when the  an ima l  h a d  rece ived pe l l e t s .  

Other s tud ies  i nd i ca ted  t h a t  feed i n t a k e  was a s  good u s i n g  pe l l e t s  t han  
wet feeds a n d  t h a t  feed cost may b e  reduced b y  a s  much a s  $1.50 pe r  p e l t  
u s i n g  p e l  lets. 

M. Sc. t  hesi s, Un i v e r s i  t6 L a v a  l ,  Québec, Canada,  1985, 124 pp .  
23 tab les ,  1 1  f i gs . ,  21 append ixes ,  53 references. 
I n  FREN. Au tho r l  s summary. 



CORWELAT ION5 BETWEEN IHE B6 AV I TAM I NOS IS AND THE REPRODUCT I OW 

TWOUBLES IN MINK. 

(Corelati i int re  avi  tarninoza B si tu lburar i  le de reproducie !a nurca) . 
6 

N. P a s t i r n a c ,  R .  G ru ia .  

I n  the r e p o r t  has  been done a  ser ies  of observa t ions  r e f e r r i n g  to the  i n f l u -  
ence of the pyt- idoxine d e f i c i t  upon the  rep roduc t i on  of S t a n d a r d  m ink  fe- 
males and ,  respec t i ve l y ,  to  the a n n i h i l a t i o n  of B6 v i t a m i n e  de f i c i ency ,  the  
experirnent h a v i n g  two d i s t  i nc t  stages. 

The f i r s t  s tage (december-apri  l! h a d  a s  a im the  reduc t i on  of B v i  tamine 6 
level  a t  a  lo t  of  120 females aEd the  k i t s  ob ta ined,  the r e s u l t s  b e i n g  com- 
p a r e d  to  a  wi tness lo t  of the same size. The exper imenta l  v i t a m i n e  d e f i c i t  
weas o b t a i n e d  b y  a d m i n i s t r a t i n g  the  h y d r a z i d e  of the  n i c o t i n e  a c i d  u n d e r  
a  10 mg/animal  pe r  day  dose, i n  a  r a t i o  whose pro te in  c o n t r i b u t i o n  was 
c a l c u l a t e d  a t  1 1  .O8 g  prot . /100 k c a l .  

There were watched a l l  the stages c h a r a c t e r i s t i c  t o  m ink  rep roduc t i on ,  be- 
g i n n i n g  w i t h  m a t i n g  u p  to h i t s  w e a r i n g ,  a n a l y z i n g  the manner i17 wh ich  
the l  i t t l e  b y  l i t t l e  i n s t a l l a t i o n  o f  p y r i d o x i n e  de f ic iency  in f luences each stage. 
Resides r e g i  s te r i  n g  the reproduct  ion i n d i c a t o r s ,  were a l  so done some etholo- 
g i c  obse rva t i ons  r e f e r r i n g  to  c e r t a i n  behav iou rs  c h a r a c t e r i s t i c  t o  the  re -  
spect i v e  v i  tami ne  def ic iency . 
The B v i ta rn ine  d e f i c i t  a t  the  exper imenta l  lo t  determined,  a t  m ink  females, 
a  22.%% h i g h e r  i n f e c u n d i t y ,  a t  we l l  a s  fhe reduc t i on  of the  number of 
weaned k i t s  w i t h  1.8 pe r  r e p r o d u c t i v e  female, i n  comparison to  the  cont ro l  
lot .  

The second s tage (beg inn ing  w i t h  t h e  end  of A p r i l )  h a d  i n  v iew t t ie  re -  
covery  of the  p y r i d o x i n e  de f ic iency  lo t  t h rough  the  B v i t a m i n e  a d m i n i s t r a -  

6 
t i on  i n  the  r a t i o  i n  1.5 mg and ,  respec t i ve l y ,  3 mg doses a t  l k g  o f  food, 
a n d  concorni tent ly ,  the  t a k i n g  the  a n t i v i t a m i n e  element out  f rom the  food. 

The s t u d y  a imed to  the reduc t i on  o r  even to the  a n n i h i l a t i o n  oF the  de f i -  
c iency ,  b u t  a l so  to  e s t a b l i s h  the  de f i c i ency  th resho ld  o t  B v i t am ine ,  t h a t '  

6 
why the  a f fec ted  m inks  ( r e s u l t i n g  f rom the  f i r s t  s tage of the exper iment )  
were p a r t e d  in two lo ts  t o  wh ich  were a d m i n i s t r a t e d  two d i f f e r e n t  leve ls  
of p y r i d o x i n e :  0.12 mg/100 k c a l  a n d  0.24 mgj100 k c a l .  I f ,  a t  the  f i r s t  
leve l ,  the de f ic iency  symptom pe rs i s ted ,  a t  the  th resho ld  of 0.24 mg p y r i -  
dox ine  a t  100 k c a l  the  de f ic iency  symptoms were a n n i h i l a t e d .  

P r o d u c t i a  a n i m a l a  - zootehnie s i  med ic ina  v e t e r i n a r a ,  1 ,  50-53, 1987. 
1 t a b l e ,  1 f i g . ,  8 references. 
I n  ROMN. Abs t rac t  i n  ENGL. Au tho rs '  abs t rac t .  

CONTRIBUTIONS LONCERNING THE INFLUEMCE OF THE PYWIDOXBNE DEFBCIT 
UPON THE FUR QUALITY AT MINK. 

( In f luenta  defieitului de pir idoxina asupra ca l i ta t i i  invel isului  
pi l ss  la  nurca) .  

R.  G r u i a ,  N. Pas t i rnac .  

The s t u d y  descr ibed some aspects r e f e r r i n g  to the phys io log i ca l  elements 
of the  f u r  fo rmat ion  a n d  g rowth  a t  m i n k  f u r s ,  u n d e r  cond i t ions  of B v i t a -  
mine de f i c i ency  i n  the r a t i o n .  6 



The  e x p e r i r i e n t s  were done f rom Jin!y t o  November upon  a tot  o f  S t a n d a r d  
m i n k  y o u n g  ma les  compared l o  a  c o n t r o l  l o t  ( h a v i n g  120 m i n k  e a c h ) .  The  
expe r i r nen ta l  1st d i d n ' l  bene f i t  b y  p y r i d o x i n e  c o n t r i b u t i o n  f r o m  t h e  p r e i n i x ,  
w h i c h  was t a k e n  ou t  f r om tl-ie r a t i o i l .  O n  t he  o t h r r  s ide ,  t h e  B6 v i t a m i n e  
i n a c t i v a t i o n  f ro in  t he  food was done thi-ough a  d a i i y  a d m i n i s t r a t i o n  o f  n ico -  
t i n e  a c i d  h y d r a z i d e  lit-tder. a  10 mg,/ai-lirrial dose, i n  a  r a t i o n w h o s e  p r o t e i c  
c o n t r i b u t i o i i  was c a l c u l a t e d  a t  9.1 g prot . /100 k c a l .  

Were a n a l  yzed  tkie e lements l i n k e d  t o  t h e  fut- m o r ~ p h o s t r u c t u r e  c h a r a c t e r i s t i c  
t o  each  s t a g e  o f  i t s  seacon e v o l u t i o n .  'The r vou l t i ng  d i s o r d e r s  were  s t u d i e d  
c o m p a r a t i v e l y  t o  t he  ins :a l ia t ion  oF v i t a m i n e  d e f i c i e n c y ,  b u t  c o r r e l a t e d  a l s o  
t o  t h e  d y n a m i c s  o l  the body  we igh t  a t  i??iril-< ma les  i n  g row t l i .  The  anatomo- 
p a t h o l o g i c a l  o b s e r v a  t ions coir ipicted I t-ie i l l iage of  t he  i n f l uence  o f  B  v i  tami -  
ne  de f  i c i e n c y  upor i  m i n k  f i l r s ,  ~ n o r e  p r e c i  se1 y  upon  t he  cons iderabpe depre-  
c i a t i o n  o f  t h e i r  y u a l  i t y .  

The  r e d u c e d  con t r i  b u t  i on  of  n o u r i s t  i n g  subs tances  f rom the  m i n k  b o d y ,  con- 
s e c u t i v e  t o  a  reduced  consumpt ion o f  food  a n d  t o  p y r i d o x i n e  d e f i c i e n c y ,  
f a v o u r e d  t h e  o b t a i n a n c e  of an in i a l c  w i t h  a redciced we igh t  a t  s a c r i f i c i n g  
a n d ,  i m p l  i c i t e l y ,  o f  f u r s  w i t h  a  reduced  s g r f a c e ,  At the  same t ime,  t he  
p y r i d o x i n e  d e f i c i e n c y  l e d  t o  m o r t a l i t y  g r o w t h  d u r i n g  c a c r i f i c i n g  ex t raseason ,  
r e s u l t i n g  a  r e d u c t i o n  of w i n t e r  f u r s  w i t h  2.5% i n  compar isor i  t o  t n e  c o n t r o l  
l  ot . 
Due t o  t he  assoc ia t i on  of  t he  B6 v i t a m i n e  de f i c i ency  t o  t h e  a p p e a r a n c e  o f  
d i f f e r e n t  n i - i t r i t i on  d iseases spec i f i c  t o  m i n k  r e s u l t e d  t he  s i g n i f i c a n t  i n c r e a s e  
( w i t h  22.5%) of  f u r s  w i t h  d i f f e r e n t  degrees  of  defects ,  most o f  them v e r y  
se r i ous ,  b u t  a l  so oF moderate ser io i i sness ,  b u t  w i  t h  e v i d e n t  economic conse- 
quences.  

P r o d u c t i a  a n i m a l a  - zoo tehn ie  s i  m e d i c i n a  v e t e r i n a r a ,  1 ,  54-58, 1987. 
2  t a b l e s ,  1 f i g . ,  10 re ferencec.  
I n  ROMN. A b s t r a c t  ir1 ENGL. A u t h o r s s  a b s t r a c t .  

A METHBD OF ECONBMIZING ON FEEDC FOR MINK, 

N.A. B a l a k i r e v .  3KOHOWI W B I  K O P M O B  

M i n k  were  i n  4  g roups .  I h e  mashed d i e t  f o r  g r o u p  1  was c o v e r e d  w i t h  
m e t a l l i c  c a p s  t o  p r e v e n t  p e c k i n g  b y  b i r d s ,  a n d  i n  t he  i n s i d e  o f  t h e  c a g e  
f e e d i n g  s t a n d s  each  10 x 14 cm2 were p r o v i d e d .  Group 2 was p r o v i d e d  o n l y  
w i t h  t h e  f e e d i n g  s t a n d s  each 16 x  20 c m 2 ,  whereas  g r o u p  3 h a d  n e i t h e r  
f e e d i n g  s t a n d s  n o r  t he  meta l  l i c  c a p  c o v e r i n g .  Group 4  was t he  c o n t r o l  k e p t  
t r a d i t i o n a l l y  a n d  p r o v i d e d  w i t h  f e e d i n g  s t a n d s  10 x  14 cni2 a r e a .  The  d i e t  
wac comple te  a n d  c o n t a i n e d  7.7 t o  8.7 g  d i g e s t i b l e  p r o t e i n ,  5 .0  t o  5.2 g  
f a t  a n d  4.1 t o  4.5 g  c a r b o h y d r a t e  p e r  100 k c a l  me tabo l i zab le  e n e r g y  ( M E ) .  
F o r  4  n ionths t h e  d a i l y  i n t a k e  o f  ME wac  433, 427, 372 a n d  419 k c a l  f o r  
the  4  g r o u p c ,  r e s p e c t i v e l y .  I n i t i a l  b o d y w e i g h t  was 1047, 1037, 1047 a n d  
1045 g  a n d  f i n a l  b o d y w e i g h t  2035, 2095, 1926 a r id  1985 g .  Pe rcen tage  o f  
p e l t s  o f  c lass-A l a r g e  s i ze  was 18.2, 17 -6 ,  O a n d  0,  a n d  of  c lass -B  l a r g e  
s ize 45.5, 52.9, 75.0 a r id  82.7. 

K r o l i k o v o d s t v o  i Zverovodc,tvo, 2 ,  9, 1985. 
1 t a b l e .  
I  t i  RUSS. CAB-abs i rac t .  



THE EFFECT OF CEREALC ON GROWTH, PELTQUALITY AND REPRODUCTION 
OF BLUE FOXES IN  THE NETHERLANDS. 

G. de Jonge, H.J. Hof,  E.J. de Weerd. 

From August 1985 u n t i l  November 1986 B lue  foxes a n d  t h e i r  o f f s p r i n g  a t  the  
exper imenta l  f a r m  "The Spe lderho l t "  were fed  on a d i e t  w i thou t  cereals .  
Phe d i e t  consis ted of r a w  ch i cken  a n d  p l a i c e  o f f a l  supplemeri ted w i t h  a t r a -  
d i t i o n a l  Premix of v i ta rn ins  a n d  minera ls .  From wean ing  u n t i l  p e l t i n g ,  the 
ch icken-p la ice  r a t i o  was 2 : l .  

The cont ro l  g roup was fed  on a s i m i l a r  d ie t  except t h a t  of m i x t u r e  of cere- 
a l s  was added (10% ce rea l s  a n d  15% wa te r ) .  

80 th  i n  1985 a n d  1986 young males a n d  females of the  exper imenta l  g roup 
( r e c e i v i n g  no cerea ls )  became about  0.5 k g  h e a v i e r  a n d  developed a s l i g h t -  
l y  be t te r  p e l t q u a l i t y  t h a n  d i d  the  contro ls .  

On the  o ther  hand ,  in  the  exper imenta l  g roup  k i t  m o r t a l i t y  d u r i n g  n u r s i n g  
approx imated 40%. From p r a c t  i c a l  l y  every  l  i t t e r ,  sonie young d i e d  whereas 
the  s u r v i v o r s  developed b e t t e r  (se  above) t h a n  d i d  the  l a r g e r  number of 
s u r v i v o r s  of the  con t ro l  g roups.  

I  t  i s  concluded t h a t  i t  i s  cheaper a n d  be t te r  f o r  t he  foxes to omit  cerea ls  
f rom weaning u n t i l  p e l t i n g .  Add i t i on  of ce rea l s  d u r i n g  the  rema in ing  p a r t  
of  the  yea r  i s  r e q u i r e d .  

De Pe lsd ie renfokker ,  37, 1 ,  8-12-1987. 
5 tab les ,  2 references. 
I n  DUTH. Au t h o r s '  summary. 

TR IALS WITH DRY FEED. 

b Forsag med tarfoder) . 
Georg Hi l  lemann. 

I n  t r i a l s  on s t a n d a r d  a n d  pas te l  m ink  b r e e d i n g  r e s u l t s  a n d  weight  of young 
a t  42 days  were s a t i s f a c t o r y  w i t h  pe l le ted  feed, compared w i t h  cont ro l  d i e t .  
D u r i n g  the g r o w i n g  p e r i o d ,  f rom Ju l y  t o  November, g roups  of 280 young m ink  
h a d  f ree l y  1 of  3 t ypes  of p e l l e t ,  cont ro l  feed, moist  feed on weekdays a n d  
p e l l e t s  a t  weekends, o r  d i e t  w i t h  5% powdered d r y  feed p l u s  water  r e p l a c i n g  
15% of  the complete feed. Behav iour  a n d  a p p e t i t e  were normal  i n  a l  l  
g roups.  Weight g a i n  was leas t  w i t h  pe l le ts .  Pe l t s  ( m a l e  o n l y )  were smal- 
l e r ,  b u t  of h i g h e r  q u a l i t y ,  w i t h  pe l l e t s  a n d  p e l t  p r i c e  was less than  f o r  
cont ro ls .  Wi th the  o t h e r  exper imenta l  v a r i a n t s  r e s u l t s  were about  the same 
a s  f o r  contro ls .  Cost o f  feed p e r  m ink  was most w i t h  p e l l e t s  and  least  
w i t h  added d r y  feed o r  w i t h  p e l l e t s  a t  weekends. 

Dansk P e l s d y r a v l ,  48, 19, 638-641, 1985. 
9 tab les .  
I n  DANH. d. CAB-abstract . 
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HERRING CCRAPS - SBIIBTABLE FOR Ml  NK. 

(Si  I d e - a f s k ~ r  - ve legne t  t i  l m i n k f o d e r )  . 

Georg H i l l emann .  

F rom J u l y  t o  November 7 g r o u p s  of 280 young  m i n k ,  s t a n d a r d  a n d  p a s t e l ,  
m a l e  a n d  female,  h a d  f r e e l y  a t r a d i t i o n a l  f a r m  m i x t u r e  ( c o n t r o l )  o r  w i t h  
8  o r  16% f rczen ,  c h i  l l e d  o r  ens i l ed  h e r r i n g  sc raps .  B e h a v i o i ~ r ,  a p p e t i t e  
a n d  g r o w t h  were no rma l .  T h i a m i n  s ta tus ,  assessed f r o m  u r i n e  i n  3  o f  
t h e  g roups ,  was cons ide red  s a t i s f a c t o r y .  P e l t  c h a r a c t e r i s t i c s  a n d  p r i c e  
( m a l e  o n l y  assessed) were  poo re r  wi tk i  e n c i l e d  m a t e r i a l  a d d e d  t o  a m i x t u r e  
a l r e a d y  c o n t a i n i n g  10% f i s h  s i i age .  F a t l y  i n f i l t r a t i o n  o f  l i v e r  was com- 
monest w i  t h  c h i  l  l ed  m a t e r i a l .  

Dansk  P e l s d y r a v l ,  48, 7, 435-437, 1985. 
6 t a b l e s ,  1 f i g .  
I  n DANH. CAB-abs t rac t  . 

EXPERIMENTS WITH PIG PULP FOR MINK. 

( F o r s a g  med s v i n e p u l p  t i l  m i n k ) .  

Georg H i l lemann. 

Two g r o u p s  of 200 y o u n g  m i n k ,  s t a n d a r d  a r id  p a s t e l ,  ma le  a n d  female,  
we re  g i v e n  f r e e l y  feed  witt-i O o r  12% hea t - t r ea ted  p i g  c a r c a s s  waste p re -  
s e r v e d  w i t h  HCI a n d  f o r m i c  a c i d ,  p l u s  a n t i o x i d a n t .  H a n d l i n g ,  cons is tency  
a n d  k e e p i n g  q u a l i t y  o f  t h e  p u l p  p resen ted  n o  p rob lems.  B e h a v i o u r  a n d  
a p p e t i t e  were not-mal, b u t  we igh t  g a i n  was less a n d  f aeca l  cons is tency  
s l  i g h t l y  char iged w i t h  p u l p .  Pe l t  q u a l i t y ,  espec ia l  l y  s i l k i n e s s ,  was c l e a r -  
l y  imp roved  a n d  p a s t e l  p e l t  s i ze  s l i g h t l y  less w i t h  pulp, b u t  a v e r a g e  
p e l t  p r i c e s  were abou t  t h e  same i n  b o t h  g roups .  

Dansk  P e l s d y r a v l ,  48, 6, 373, 375, 1985. 
5 t a b l e s ,  2 p p .  
In DANH. CAB-abs t rac t .  

DRY FEED I S  A R E A L I S T I C  ALTERNATIVE TO TRADBKIONAL FEEB 
FOR FUR AN IMALS. 

(Ta r fode r  e r  r e a l i s t i s k  a l t e r n a t i v  t i l  t r a d i t i o n e l t  pe l sdy r - f ode r ) .  

Georg H i l l emann. 

F r o m  mid-Ju ly  t i l 1  p e l t i n g  2 g roups  of  280 youny  m i n k ,  s t a n d a r d  a n d  pa-  
s t e l ,  m a l e  a n d  female,  h a d  f r e e l y  a  t r a d i t i o n a l  m i x t u r e  ( c o n t r o l )  o r  pe l -  
l e t e d  d r y  feed. B e h a v i o u r  a n d  a p p e t i t e  were n o r m a l ,  b u t  f a e c a l  cons is ten-  
c y  was a f fec ted  b y  p e l l e t s .  Pas te l  p e l t  s i ze  was  S I  i g h t l y  less,  b u t  qua-  
l i t y ,  espec ia l  l y  f o r  p a s t e l ,  was  imp roved  a n d  t h e r e  were  f ewe r  f l a t  p e l t s  
w i t h  p e l l e t s ,  On l y  m a l e  p e l t s  were assessed. P e l t  p r i c e s  were somewhat 
h i g h e r ,  espec ia l l y  f o r  p a s t e l ,  b u t  feed cost was  more t h a n  i n  t he  con t ro l  
g r o u p .  

Dansk  P e l s d y r a v l ,  48, 5, 306-307, 1985. 
5 t ab les .  
In DANH. CAB-abst r a c t  . 



FEEDING TR IALS WITH ARCTIC FOXES I N  1984. 

(Fodsingsforsag med b låræve i 1984).  

H. Konnerup-Madsen . 
For  85 days  5 groups of 80 young foxes h a d  convent ional  m i n k  feed (con- 
t r o l ) ,  8  o r  16% frozen h e r r i n g  waste, w i t h  f a t  adjustment, a t  expense of 
cod waste, 16%) as i n  group 3, p l u s  5% b a r l e y  a n d  0.5% f a t ,  r e p l a c i n g  
f i s h  a n d  f i s h  waste, o r  Kemovit d r y  feed pe l le ts .  Use of f rozen h e r r i n g  
waste h a d  no effect on p e l t  s ize o r  co lour ,  b u t  impa i red  the  q u a l i t y .  
Poorer r e s u l t  was p a r t l y  offset f i n a n c i a l  l y  b y  5% reduct ion  in feed in take .  

Dansk P e l s d y r a v l ,  48, 7, 455, 1985. 
1 tab le .  
I n  DANH. 

F I T C H  FEEDING I N  RELATION TO HYDATIDS CONTROL. 

D a v i d  Heath. 

The feeding of r a w  sheep meat a n d  o f f a l  to  f i t c h  Muste la p u t o r i u s  i s  con- 
s idered a s a f e  prac t ice .  I n  exper iments i n  which f i t c h  were fed  sheep 
o r  inocu la ted  wi t h  Echinococcus g r a n u  iosus o r  Taen ia  ov i s ,  no  tapeworms 
developed. Dogs however must b e  kep t  away f rom f i t c h  cages so they can- 
not eat  the  r a w  meat o r  o f f a l .  

N.Z. Journ.of Ag r i c . ,  150, 6, 52, 1985. CAB-abstract. 

THE COLONIC SEPARATION MECHANISM IN THE GUINEA-PIG (CAVIA PORCELLUS) 
PND THE CHINCHILLA (CHINCHILLA LANIGER).  

I<jel l  Hol tenius,  ~ o r a n  ~ j o r n h a ~ .  

The p r o x i m a l  p a r t  of the gu inea-p ig  a n d  c h i n c h i l l a  colon a r e  p r o v i d e d  
w i t h  a l o n g i t u d i n a l  f u r row between two mucosa fo ids .  The func t i on  of 
the  f u r r o w  i n  connect ion w i t h  the  d iges ta  passage was s tud ied  i n  45 gu i -  
nea-pigs. The n i t rogen  concent ra t ion  of the contents of t he  f u r r o w  was 
on average 1.6 times as h i g h  as  i n  the  ma in  lumen contents. The amount 
of v i a b l e  b a c t e r i a  decreased a long  the  p rox ima l  coion. I  t  was on average 
1.7 t imes as h i g h  i n  the  f u r r o w  as  ir1 the  ma in  lumen contents. Labe l l ed  
b a c t e r i a  in fused th rough a c a n n u l a  i n t o  the  p rox ima l  colon o f  gu inea-p igs  
were t ranspor ted  i n  the tu r row t0wab.d~ a n d  i n t o  the  caecum. 

Fig. 1. The large :iiiestine ol caviomorph rodents, a 
schematic view. I = ileum, C = caecum, P C 1 4  = proximal 
-olen parts 14. DC = disral colon, F = furrow. M L  = main 

lumen. 



Changes i n  n i t rogen  concent ra t ion  i n  the p r o x i m a l  colon was observed i n  
the  gu inea  p i g s  a n d  a lso  i n  16 c h i n c h i l l a s .  The concen t ra t i on  decreased 
successively  a long  the p rox ima l  co lon i n  bo th  species. Two types  of pel -  
le ts  were found i n  the d i s t a l  co lon,  one w i t h  h i g h  a n d  one w i t h  low n i t r o -  
gen content .  The h i g h  n i t rogen  p e l l e t s  a r e  never  found in the  de l i ve red  
faeces. They a r e  thus  used f o r  caecotrophy.  

I t  c a n  be concluded tha t  the f u r r o w  i n  the p rox ima l  co lon o f  b o t h  species 
i s  p a r t  of  a sepa ra t i on  mechanism b y  wh ich  b a c t e r i a  a r e  moved towards  
the  caecum b y  means of an - t i pe r i s ta l s i s .  The accumula t ion  o f  b a c t e r i a  
i n  t h e  caecum a l l ows  a h i g h  fe rmenta t ion  r a t e .  The s e p a r a t i o n  mechanism 
ceases to  fu i i c t  ion wi t h  c e r t a i n  i n t e r v a l  s a n d  caecotrophes a r e  then formed. 

Comp. Biochem. Phys io l . ,  82A, 3, 537-542, 1985. 
3 tab les ,  2 f i g s . ,  21 references. Authors '  summary. 



Original Report 

A Case of Feed-Borne Virus Trans- 
mission in an Epidemic Outbreak of 
Mink Virus Enteritis 

Per Henriksen, National Veterinary Laboratory, 2 Hang~vej. DK-8200 Arhus N 

Introduction 
Mink virus enteritis (MVE) is an acute viral enteri- 
tis caused by a stable parvo virus. The disease was 
first described by Schoefield (1949) in Fort William 
in Ontario, which led to first name i.e., Fort-William- 
Disease. 

The disease is endemic in most mink-producing 
countries including Denmark. Knox (1958) made the 
first diagnosis of MVE in Denmark. The symptoms 
are anorexia, diarrhoea with firbin and blood and de- 
hydration. The incubation time is usually 4-9 days 
(Loliger 1970). The mortality rate varies a great deal, 
but is between 2-10% in an average outbreak of MVE 
in Denniark. The average number of MVE outbreaks 
is usually around 50. 

From the factory with the many MVE outbreaks 
1 kg feed samples were obtained from the following 
production days: 01.-05.86, 08.-12.07.86 and 
14.-15.07.86. 

Twelve mink of the pastel genotype (6 males and 
6 females) from an area in Himmerland Outland) 
wihout MVE and prophylactic vaccination for at 
least five years were used as research animals. The age 
of the mink were around 4 rnonths. The mink were 
housed at the laboratory in conventional cages a week 
prior to the feeding started. In this acclimati- 
zation priod the mink were fed with a commercial dry 
diet from Kemovit". The obtained feed samples were 
fed to the mink according to the following scheme: 

The route of transmission is introduction of virus- Feed jiom tlze factoy zoztlz the l~sterl ptoduction days 
containing faeces or utensilia in the farms. Tliis can Feeding at the lab. Group 1 Group 2 Group 3 
happen by transporting mink during the incubation 
time or by clinically healthy mink with faecal virus ex- 26.08.86 01.07 05.07 11.07 
cretion. Another possibility is feed-lsorne transmission 27.08.86 02.07 08.07 12.07 
of virus. 28.08.86 03.07 09.07 14.07 

A larqe epidemic outbreak in Denmark took place 29.08.86 04.07 10.07 15.07 
- 

in the autum of 1986. Approximately 95 cases o f ~ ~ ~  
were diagnosed among the customers of a feed- 
producing factory corresponding to 30% of the total 
number of customers. The factory had a minkfarm si- 
tuated at  the factory ground. The first cases of MVE 
were diagnosed in the second week ofjuly. The mink- 
farm at the factory revealed the typical symptons of 
MVE the 10th of july. 

The aim of the present study was to evaluate the 
possible route of transmission of MVE in this large 
outbreak. There were two obvious possibilities of the 
origin of the MVE-virus: (I) The MVE was intro- 
duced in the factory minkfarm and then accideritly 
contaminating the feed or (II) the virus was intro- 
duced in the factory by viruscontaminated raw- 
materials as for example by-products froin the fishing 
industry. 

Materials and methods 
Every factory in Denmark producing mink feed has to 
deep-freeze 1 kg of the daily production, to be analy- 
sed in a retrospective study if outbreaks of diarrhoea 
occur among the customers of the factory. 

Each group consisted of 2 males and 2 females. 
Faeces samples were collected prior to the experi- 

mental start (26.08.86) and daily before feeding until 
the 5th of September. The samples were frozen and 
stored until examination for MVE-virus. The faeces 
were analyzed at the National Veterinary Institute 
for virus research, Lindholm" by ELIZA and electron 
microscopy. 

The feed samples were also evaluated by a total 
bacterial count (Bloodagar) at 37' C and by use of se- 
lective media (Potassium tetrahionate bouillon, 
42' C) for salmonella. The 6th of September the mink 
were euthanized. 

Results 
None of the 12 mink showed diarrhoe neither in the 
feeding period nor in the observation period. A slight 
reduced appetite was observed the first day of the stu- 
dy. The results of the virus identifications in the faecal 
samples are shown in table 1. The bacterial count of 
the feed samples showed between 600 and 19.000 
aerobic bacteria/g. Salmonella bacteries were not 
isolated. 

*) TIii esainiiiatioii Soi virus was cai,i,ied 1)). Dr. ,J.C. Lei \\liose \york is gseatly apprcaciatecI, 
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Days with collection oS Saecal saniples 
26.08 31.08 02.09 04.09 05.09 

- : No virus identification in tlie Saeces hamples 
+ : MVE-\.irus in tlie I k ~ e s  sairiples 
++: hlVE-vii.~is in [tie laec:es saiiiplcs, Iiigliei airioiiiii 

tlian in (+ j .  

Discussion 
The study revealed MVE-virus excretion in the mink 
fed with samples produced in the period 01.-04.07.86. 
The mink only excreated virus a few days, which is 
typical for parvo virus infection in the gut. The two 
other groups excreted no MVE-virus. The first 
symptons of MVE at the minkfarm at the factory ap- 
peared the 10th oh July, and because the incubation 
time usually is a week (Loliger 1970), the introduction 
of virus must have taken place iri  the first days ofJuly. 

This strongly indicates that the MVE-virus initially 
was introduced in the factory with secondary trans- 
mission to the belonging minkfarm and to other cu- 
stomers. The virus might have been transported to the 
factory by raw materials. By-products fi-om the fishing 
industry are collected in open containers and then 
brought to the feed-producing factory in open lorries. 

These containers with fish products are ilearly cove- 
red with gulls and the containers are always polluted 
by gulls faeces. The hypothesis with virus-contamina- 
ted fish by-products can easily explain, why the 
whole daily production of feed contains MVE-virus. 
A spread from the minkfarm to the factory can only 
with great dificult contaminate a whole daily 
production. 

The area, where the fishing industry is situated, is 
--- -- 

appioxiinately 100 km from the factory. The areGs 
intensively populated with minkfarms. MVE is a 
common disease in this area. The gulls can easily have 
picked up the virus in the minkfarms and since parvo 
virus is very stable, it might have passed the gull inte- 
stine without damage, making the gull faeces infec- 
tious. This possibility will be dealt in a later study. 

Conclusion 
The epedemic outbreak of MVE among the custo- 
mers of a large feed-producing factory was most like- 
ly caused by virus-contaminated products from the 
fishing industry situated in an area with endemic 
MVE. Gulls are a possible vector for transmission of 
virus from infested farms to the by-products contai- 
ning jars. 
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Original report 

Pre-Clinical Diagnostics of Thiamine 
Deficiency in Fur-Bearing Animals 

V. Berestou, G. Petrova, S. Imtooua, Institute of Biology, Academy of Sciences of the 
USSR, Kareliail Branch, 185610 Petrozavodsk, Pushkinskaya II, USSR 

The problem of thiamine deficiency is actual in fur 
breeding due to the absence of thiamine synthesis in 
the intestine of carnivora and the presence of raw fish 
by-products in the ration containing the enzyme thia- 
minase, which inactivates vitamin B, in the feed. When 
animals are fed such fish, measures directed on pre- 
venting avitaminosis are taken: Alteration of rations, 
injection of thiamine, boiling fish and siloing of fish 
with acids, the use of benphothiamine which has a 
prolonging effect (Khudyakova and Kirillov, 1974; 
Khudyakova, 1983; Rapoport et al., 1984; Taranov 
and Kvartnikova, 1985; Jorgensen, 1974 and others). 
Due to these measures the outbreaks of B, avitamino- 
sis with characteristic clinical symptoms (disturbance 
of CO-ordination ofniovements, cuts ofextremities, pa- 
ralysis) observed at late stages of the deficiency are re- 

gistered more rarely than earlier, at present, latent de 
ficiency is more common. It differs on the absence of 
nervous symptoms and it failed to be diagnosed accor- 
ding to clinical symptoms. 

In this connection it is necessary to elucidate clini- 
cal microsymptoms of B, hypovitaminosis favouring 
its early diagnostics. 

Determination of the activity of thiamine-bearing 
enzyme of transketolase of blood erythrocytes and 
especially its stimulation with exogenic co-enzyme 
thiaminediphosphate (TDP) is a specific and sensitive 
index of the provision of the organism with thiamine. 
In the conditions of vitamin deficiency the addition of 
TDP in vitro activates transketolase. The degree of 
stimulation or so-called thiaminediphosphate effect 
(the TDP-effect) is regarded as the measure of thia- 
mine deficiency (Boston, 1975; Trebukhina 1984; 
Vertongen, 1981 and others). The value of the TDP- 
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Fig. I. The effect of diffewnt rations on the ualue of the T D P -  
effect in experimental minks. 
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30 to 40% temperate and above 40% - high deficiency 
(Brian, Danon, 1970). 

In model experiments and in industrial prodiiction 
we have studied the possibility to use the TDP-effect 
for early diagnostics of thiamine deficiency in animals 
fed the rations containing different amourit of raw 
thiamine-bearing fish. 

The activity of transketolase was determined by 
Brunis method described by V.V Spirichev et al. 
(1973) and modified by I.Ya Kori and I.I. Kondrateva 
(1982). 

Stimulation of the deficiency in adult mink females 
has shown that the nurnber of animals with TDP-ef- 
fect above 15% increased simultaneously with increa- 
sed amount of raw thiaminase-bearing fish in the rati- 
on (Fig. I). In 28% of the animals from group I fed with 
farm rations (34% of raw fodder caplin of the protein 
of meat-fish feed and 1 gr of thiamine per mink (a day) 
normal provision with thiamine was recorded; in 50% 
slight deficiency was observed; in 17% - temperate and 
in 6% - pronounced biochemical deficiency. On the 
average, the group is characterized by slight deficien- 
cy (TDP-effect is 23%). 

For 3 weeks the minks from group II were fed the ra- 
tion containing 50% of raw thiaminase-bearing fish of 
the protein of meatfish feed without the addition ofvi- 
tamin B,, and on the fourth week they were fed practi- 
cally only capelin (70 - 90%). After 20 days, some ani- 
mals bagan to ignore the feed, and the biochemical 
picture of deficiency was aggravated. O n  the average, 
the TDP-effect in the group coinprised 30% which 
characterized temperate dificiency. No anirnals with 
normal provision were found, in 61% slight deficiency 
was observed, in 22% - temperate and in 17% - serious 
deficiency was recorded. The deficiency increases de- 
pending on the duration of fish feeding. After 3 weeks 
the average TDP-effect in the group was 25%; and af- 
ter 4 weeks - 41 %, i.e. it characterized pronounced de- 
ficiency with clinical symptoms (denying food). At the 
same time in Group III which had no thiminase-bea- 
ring fish, the average TDP-effect made up to 14,7%, i. 
e. it was within the norm. 

Studies on the age changes in the activity of transke- 
tolase and TDP-effect have revealed the same picture 
(an increase in the TDP-effect is synchronous to the 
increased amount ofraw thiaminase-bearingfish, - Fig. 

II.). Practically all one- and two-month old minks 
were adaquately provided with the vitamin, while 
with age the deficiency grew. In five-month old minks, 
in particular, whose ration contained 37% of by-pro- 

ducts of raw thiaminase-bearing fish of the animal 
food protein and 0,77 mg of thiamine per kit, the defi- 
ciency of different degree was observed, and in two 
minks (18%) the TDP-effect was more than 40% that 
charactherized deep biochemical deficiency. 

Adult and nine-month old minks and polar foxes 
from two fur breeding farms were also studied in the 
period of preparation for rutting (in January - Febru- 
ary) (Table I). 

It was found that on the first farm more than halfof 
the minks, fed rations containing 9,6% of by-products 
of raw caplin of the meat-fish feed protein and 0,9 mg 
of other thiamine per animal were characterized by 
adequate provision, and the others - by slight deficien- 
sy. The use of the same rations with the addition of 
1,71 mg of thiamine per animal resulted in normal 
provision of most polar foxes. 

On  the second farm, long feeding (for 6 months) of 
20-30% of raw thiaminase-bearing fish by-products of 
the animal feed protein, though large doses of thia- 
mine were added (18,6% ofcaplin and 2,2 mg of thia- 
mine per mink and 3,4 mg per polar fox in the period 
of investigations) resulted in the increased biochemi- 
cal deficiency of thiamine in the organism. 

At the same time, in summer Uuly) when such fish 
was absent in the ration, the TDP-effect in animals of 
both farms was the same (2,4 and 9,4%) and indicated 
normal provision. 

The reability of the method is also borne out by the 
normalization of this value (on the average 16%) in 
minks with spontanous avitaminosis (the TDP-effect- 
48%) after single intramuscular injection of thiamine- 
bromide (60 mg per male). At the same time the injec- 
tion of large (60 mg for three days) and smal1 doses (O, l 
mg for five days) of the vitamin to the animals with a- 
dequate provision (the TDP-effect - 15 and 16%, re- 
spectively) practically did not decrease it (2 and 14%). 

Thus studies have shown that the values of the 
TDP-effect in fur-bearing animals depends on the 
provision with thiamine, and this test may be used for 
early diagnostics of hypovitaminous states. 

In conditions of fur farms the TDP-effect less than 
15% indicates high provision with thiamine, that of 
30% is regarded as the permissible value, and the pre- 
sence in the stock of animals with a higher effect shows 
that measures must be taken to eliminate the deficien- 
cy (especially in the main periods preparing for rut- 
ting, pregnancy). 

Table I. Distribution of indiuiduals in terms of the TDP-Effect ualue, % 

TDP-effect 1st farm 2nd farm 

minks polar foxes minks lolar foxes 

Less than 15% - (norm) 
15 - 30% (slightly deficiency) 
30 - 40% (temperate deficiency) 37 6 
above 40% (pronounced deficiency) 10 5 12 
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ADHERENCE OF PSEUDOMONAS AERUGINOSA TO TRACHEAL E P I T H E L I A L  CELLS 
OF M I N K .  

STUDIES ON BACTERIAL HYDROPHOBICITY AND ELASTASE PRODUCTION. 

E.L. E l s h e i k h ,  S. Abaas, B. Wret l ind .  

Pseudomonas aeruginosa s t ra ins ,  p roduc ing  v a r i a b l e  elastase a c t i v i  t y ,  were 
eva lua ted  f o r  adherence a b i  l i t y  to m ink  t rachea l  e p i t h e l i a l  ce l  Is .  At tach-  
ment was s tud ied  in r e l a t i o n  to sur face hydrophob ic  proper t ies  of b a c t e r i a .  
Elastase p roduc t ion  and  bac te r ia l  hyd rophob ic i t y  were measured d u r i n g  
growth  u p  to  48 h r .  A h i g h  e las taso ly t i c  s t r a i n  B1 adhered w e l l ;  i t  ex- 
h i b i t e d  a mean of 39.0 bac te r ia  pe r  e p i t h e l i a l  cel l .  

IIrm Adherence 

A 0 

0.2 O. 6 1 .O 

Eiastase quantity (OD 4 9 2 n m )  

O. 2 0.6 1 .O 

Elastase quantlty (OD 492nm)  

Fig. 3. Surface hydrophobic c h a i i a  (PQIO) of washed 
P. aeruginosa in relation to adhmncc ability to mink 
tracheal epithelial cclls, and dastase quantity (OD 492 
nm). Adherence e x p d  mean numkr of bactcriaf 
epithelial mll. Bsaerial strains mre grown in TSB for 
18 h at 37 "C, mink, isolates (A), labomtory strains (B). 

Adherence of the  organisms was not co r re la ted  w i t h  the degree o f  hydropho- 
b i c i t y ,  s ince more hydrophobic s t r a i n s  do not adhere bet te r .  Bac te r ia l  
sur face becomes less hydrophob ic  d u r i n g  exponent ia l  growth-phase ( u p  
t o  6 h ) .  Hydrophob ic i ty  then s l i g h t l y  increases u p  to  48 h. No co r re la -  
t ion  between elastase product ion  a n d  changes i n  sur face h y d r o p h o b i c i t y  
was found,  s ince treatment of washed b a c t e r i a  from e i  ther  e a r l  y exponen- 
t i a l  o r  l a t e r  decl ine-growth phases w i t h  d i f f e ren t  concentrat ions o f  e lastase 
d i d  no t  marked1 y af fect  b a c t e r i a l  hyd rophob ic i  t y .  The resu l  ts  i n d i c a t e  
t h a t  s t r a i n s  wi t h  h i g h  o r  ac t i ve  e las tase product ion  adhered b e t t e r  t han  
low o r  i n a c t i v e  e lastase-producing s t r a i n s .  Fur thermore,  b a c t e r i a l  sur -  
face h y d r o p h o b i c i t y  does not seem to  p l a y  a major  r o l e  i n  adherence. 

Acta p a t h .  m ic rob io l .  immunoi. scand. Sect. B, 93, 417-422, 1985. 
1 tab le ,  3 f i gs . ,  29 referencec. Authors '  surnmary. 



FREQUENCY OF CANINE PARVOVIRUS AND ROTAVIRUS INFECTIONS AMONG 
FOXES I N  FRANCE. 

(Frequence des in fec t ions  par l e  p a r v o v i r u s  c a n i n  e t  l e  r o t a v i r u s  
chez  l e  r e n a r d  r o u x  e n  F r a n c e ) .  

A. Schwers, J. B a r r a t ,  J. Blancou, M. Maenhoudt, P.-P. Pastoret .  

Test of 270 serum samples col lected from foxes between 1979 a n d  1984 re-  
vea led no evidence of can ine  p a r v o v i r u s  an t ibody  before 1982. Since t h a t  
d a t e  i t  has been found  i n  o n l y  10 of 206 samples. Ro tav i rus  ant ibody 
was present i n  101 of 270 samples. 

Revue d lEco log ie  ( l a  Te r re  et l a  V ie ) ,  40, 2, 142, 1985. 
( ~ o n f e r e n c e  proceed ings) .  On l  y  abs t rac t .  
2 references. CAB-abstract . 

COLLABORATIVE SEROLOGICAL TESTING OF RED FOXES AT L IBERTY I N  FRANCE. 

(Reactions serologiques d u  r e n a r d  r o u x ,  bi !an d ' u n e  e t u d e  s u r  des 
a n i m a u x  v i v a n t  e n  l i b e r t e  e n  F r a n c e ) .  

J. B a r r a t ,  J. Blancou,  C. Chaste l ,  A. Schwers, M.M. Maenhoudt, 
P. B i ron t ,  P.P. Pastore t ,  U. Kihm, J.M. Barade l ,  D. Gavant ,  O. Roboly. 

At f o u r  centres i n  NE, SE, SW and  cen t ra l  France,  an t i bod ies  to  r o t a v i r u s  
were found i n  42 of 106 foxes, to can ine p a r v o v i r u s  i n  7, to Pasteurel l a  
mul toc ida  i n  20, t o  Toxoplasma gond i i  i n  46 of 115, to  Asperg i l l us  i n  62 
o f  135 a n d  to  Lep tosp i ra  i n  20 o f  142. No an t ibod ies  were detected to  
r a b i e s  v i r u s ,  Dermatophi lus,  distemper v i r u s  o r  Bruce l  l a .  

Revue d 'Eco log ie  ( l a  Te r re  et l a  Vie) 40, 2, 241-242, 1985. 
(Conference proceedings)  . Onl y  abs t rac t .  
1 tab le .  CAB-abstract.  



I  v a n  L i terAk, Zdenék Pil l cak . 
I  n May-Jul y ,  1984, Slbin--lzeIdr;i;ii-1 dye tests were c a r r i e d  out i n  62 coypus 
f rom l a r g e  fart-ris a n d  125 from sma!l  -i'ar,ms; 3 ( 4 . 8 % )  a n d  24 (19.2%) were 
p o s i t i v e ,  r-esgect i  ve l  y .  iclouse i n o c u  Ia t ior l  r evea led  'r. gondi  i i n  18 ( 1  5%) 
of 119 coypus frori? srnai l farrnc a n d  i n  rinne sf 37 f rom l a r g e  fa rms.  

V e t e r i n a r s l v i ,  36, 2, 81 -82, 1986. 
1 f i g . ,  2 tab les .  
I n  C Z L C .  

ENCEPHAl lTd4ZBONOSE lF4 FARM BWEEDING OF WLUE FORM 8F ARCTIC FOX 
GALUPEX k.AGOPUC3 

(Encefal i tozooraoha ve fcarci13nirn chsvu modr-agch peccu pol asnich 
(Aiopex l agoprasj , 

Occurrence of e n c e p t ~ a  l i tozocnosi i n fa rm b i e e d i  r ig  of b l  i ~ e  fox i s  descr i  bed . 
F i f t y  yocings c,f eigl-!t b r e e d i n g  females were in fec ted ,  mor ta l  i ty  was 8870. 
The m a i n  c l i n i c a l  symptoms of the d i~ jease  \n;e-.e con-inolence, a t a x i a ,  v i s i o n  
d i so rde rs ,  c l o i i i c  SpaSms, a t  a pro t rac ted  cour7se a l so  r e t a r d e d  growth .  
T y p i c a l  nonpuri.1 len t  micrograr7u lornata w i t h  occui-rence of i n d i v i d u a l  spores 
a n d  c y s t s  of Encephal  i tozoon cunicut  i wei-e demonstrated in l i v e r  a n d  cen- 
t r a l  nervoi.15 system. F u r t h e r ,  d i f f u s i o n  i n t e r s t i t i a l  r i e p h r i t i s  a n d  necro t i -  
z i n g  a n g i  i t i s  were determined.  I n  b reed ing  females, ch ron i ca l  i n t e r s t i -  
t i a l  n i f r i t i s  was determineci, w i thout  detect ion of the c a u s a t i v e  agent .  
.A p r o b a b l e  source of i n fec t i on  was the feed ing  of dead r a b b i t s  w i t h  subse- 
quen t  t ransi r i iss ion to p rogeny .  

Veter- inarn i  A/ledicina, 31 , l , 1986. 
2 figc;, , 14 references. Ai~tl- ior-s' sumrnary 
I  n  CZEC . Suminzry ENGL., GERM, RUSC. 

DATA ON THE F A  TI1OGENEC ll C OF '%BXAOs@AR I5 B NFEC7 10M I N ARLT I C  FQXEC. 

MATEPWhJbbl  'i70 1lhTOi'EHESY 
%O KCAC KAPMflO3A D Ef;!iaiB'i 

L e V .  A n i k i e v a ,  N.i',!. Tyi-iLyuiini l<, V.5,  A n i k a i ~ o \ / a ,  V,A. K u l i k o v ,  
V ,V .  Ostast1kova. 

F o u r  g roups of a r c t i c  f ox  cubs were in fec ted  w i t h  0, 10, 100 o r  1000 toxa- 
s c a r i s  l a r v a e  and were i.iccci for  the c;tudy of the  ef-fect of i n fec t i on  in ten-  
s i t y  on t l ie  b io logy  a n d  phyc io logy  of ti-ie netnatode a n d  a l so  f o r  an  as- 
sessment of the pa thogenec is  of in fec t ion .  Detai  led  r e s u l t s  0-1 bo th  s tud ies  
a r e  preserited. Ti-le cl-langes observed i n  b iood i i ~ d i c a t o r s  ( e r y  th rocy  te num- 
b e r s ,  haemog Iob in ,  p r o t e i n s ) ,  i n  erizj!niic a c t i v i  t y  ( l a c t a t e  dehydrogenase, 
ami no t rans ferases ,  a l k a l  ir ie phospk~atase ar id  chol  i nesterase)  a n d  i n  the 
humor-a! non-speci f ic  irnniur-ii t y  indicatoi-.s ( a c t i v i  t ies  of l ysozyme, beta- l  y s i n  
a n d  cornpIen.ient) a r e  d i s c ~ i s s e d  i n  r e l a t i o n  i.o tkie i n t e n s i t y  of in fec t ion  
a n d  to the phasc  of nematode development. The we igh t  of exper imenta l  
anirr ials was somewhat iower than  tF1ci.t o' cor i t ro ls  a n d  the size a n d  q u a l i t y  
of t h e i r  sk i r is  were decreasc'd, espzcia l  l y  i n  those g i v e n  1000 l a r v a e .  

Petrozavodsk,  USSR, K a r c l ' s k i i  F i l i a l  Akade~r i i i  Nauk CSR, 129-1142, 1980. 
5 f i g s . ,  6 tab les ,  9 refei-encec, CAB--absti-act . 
I n  RUSC. 



HELMINTH PARASITES OF JHE RACCQON (PRBCYQN LOTOR) FROM 
TENNECSEE AND KENTUCKY. 

R i c h a r d  A. Smi th ,  M ichae l  L.  Kennedy ,  Wa l t e r  E. Wi lhe lm.  

F rom December 1980 t h r o u g h  November 1981 , 145 raccoons  ( P r o c y o n  l o t o r )  
f r om L a n d  Between The L a k e s  i n  S tewar t  County ,  Tennessee, a n d  L y o n  a n d  
T r i g g  coun t  ies ,  Ken tucky  , were exam ined  f o r  he lm i  n t h  p a r a s i  tes. Dia-  
p l ~ r a g m s  were examined  f o r  T r i c h i n e l  l a  s p i r a l  i s  a n d  g a s t r o i n t e s t i n a l  t r a c t s  
f o r  o t h e r  h e l m i n t h  p a r a s i t e s .  Ten spec ies were f o u n d  i n c l u d i n g  7 nema- 
todes ( T .  s p i r a l i s ,  P h y s a l o p t e r a  r a r a ,  A r t h r o c e p h a l u s  l o t o r i s ,  Mo l ineus  
b a r b a t u s ,  Bay  I  i s a s c a r i s  p r o c y o n i s ,  Gnathostoma p r o c y o n i s ,  D r a c u n c u l u s  
i n s i g n i s )  , 2  cestodes (Mesocestoidec v a r i a b i  l i s ,  A t r i o t a e n i a  p r o c y o n i s )  , 
a n d  1 acan thocepha lan  ( M a c r a ~ a r ~ t h o r h ~ n c h u s  i ngens )  . D r a c u n c u  l u s  i ns i g -  
n i s  i s  r e p o r t e d  f rom Tennessee a n d  I<entycky raccoons f o r  t h e  f i r s t  t ime. 
Of t he  p a r a s i t e s  detected,  o n l y  T.  s p i r a l i s  showed a  s t a t i s t i c a l l y  s i g n i -  
f i c a n t  p re fe rence  f o r  one sex ( m a l e )  o v e r  t he  o the r .  I t  was  a l s o  t he  o n l y  
p a r a s i t e  f o u n d  i n  g r e a t e r  p r e v a l e n c e  in r e l a t i o n  t o  age  c l asses  ( h i g h e s t  
i n  a g e  c lasses  I I  I  a n d  I V ) .  A r t h r o c e p h a l u s  l o t o r i s ,  M. b a r b a t u s ,  B. p ro -  
c y o n i s ,  M. ingens ,  a n d  D.  i n s i g n i s  a l l  h a d  seasonal t r e n d s  in  p reva lence ,  
a n d  w i n t e r  i n t e n s i t y  of p a r a s i t e s  was f o u n d  t o  b e  most s i m i l a r  t o  t h a t  
o f  s p r i n g ,  s p r i n g  t o  summer, a n d  summer t o  fa1 l .  

F 1 ~ i - n ~  I. Prevalence ofraccoon (Procjon loror) parasites over 4 seasons (SP = spring. SU = summer. F = 
fali. = winier). Species exarnined and cxplanaiion oT lines on t h e  plot are as i o l l o ~ s :  .-lrrhrorephalirs lororis 
(.A). .\follnrur harhurus (B). .\lacraranrhorh~,,~rhw rngcns (C). Baj~l~sosrarrs prwjonrs (D). and Drarunrulus 
l~lslg!lls (E). 

J. P a r a s i t .  7, 5, 599-603, 1985. 
2 t ab les ,  1  f i g s . ,  25 re fe rences .  Au t h o r s '  a b s t r a c t  . 
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Pelzt  i e r  k r a n k h e i  ten  
E i n  Ratgeber fur ~ u c h t e r  und Hal te r .  

(Diseases iri F u r  b e a r i n g  Anirnals) . 
U. D. Wenzel , V .A. Berestov. 

The book i s  pub1 ished b y  VEB Deutscher L a n d w i r t s c h a f t s v e r l a g  B e r l i n  
(DDR) 1986. 

The authors  Dr .  Wenzel and  Dr .  Berestov a r e  i n t e r n a t i o n a l l y  known f o r  
t h e i r  work w i t h  diseases among mink  a n d  foxes. 

According to  the  pre face the purpose of the  book i s  to b r i n g  the newest 
knowledge about  the  most important  diseases in mink  a n d  foxes to 
breeders a n d  ve te r i  n a r i a n s .  

The book i s  d i v i d e d  i n  a general p a r t  w i t h  c l i n i c a l  exarninat ion,  anae- 
sthet ics,  a r t i f i c i a l  inseminat ion,  hyg iene a n d  eu thanas ia  a t  p e l t i n g  time 
a n d  a specia l  p a r t  deal  i n g  w i t h  diseases. 

The general  p a r t  (abou t  1/3 of the  to ta l  number of pages)  has  ve ry  
many deta i  I s  a n d  i s  of g reat  v a l u e  as a source of normal  parametres i n  
c l i n i c a l  pa tho logy .  The a r t i f i c i a l  inseminat ion  i n  foxes i s  dea l t  w i t h  
v e r y  sho r t l y  b u t  shou ld  have deserved a g r e a t e r  a t ten t io r l  because of 
the  fac t  t h a t  25-40% of  a l l  female foxes i n  Scand inav ia  a r e  inseminated. 
Descr ipt ions of techniques i n  de ta i l  a n d  a v a i l a b l e  semen d i l u t e r s  a r e  
l a c k i n g  i n  the  book. 

The sect ion d e a l i n g  w i t h  hyg iene a n d  an imal  hous ing  i s  excel lent  a n d  
have  ve ry  good co lour  i l l us t ra t i ons .  The spec ia l  p a r t  d e a l i n g  w i t h  
diseases s t a r t s  w i  t h  in fec t  ions diseases a n d  t h i s  sect ion covers a l  l the  
impor tant  diseases i n  m ink  and foxes. 

The f i gu res  (main1 y co lour  photos) wi t h  each disease a r e  v e r y  i l l us t ra -  
t i v e  a n d  a r e  excel len t  f o r  teaching breeders. 

The section deal  i n g  w i t h  p a r a s i t e  problems h a s  perhaps a l i t t l e  too 
many d e t a i l s  when p u t  i n  r e l a t i o n  to  the  importance of pa ras i tes  i n  
m ink  and  foxes. 

The mul t i f a c t o r i a l  diseases as n u r s i n g  s ickness,  p rewean ing d ia r rhoea  
a n d  muscu lar  d y s t r o p h y  i n  fas t -growing m ink  k i t s  deserved a much more 
de ta i l ed  desc r ip t i on  s ince they a r e  among the  most impor tan t  diseases 
i n  modern m ink  a n d  fox  product ion .  

As conclus ion,  t h e  book i s  wel l  w r i t t e n  a n d  v e r y  usefu l  f o r  the  ve ter i -  
n a r i a n  a n d  the  advanced breeder i n  d a i  l y  work w i t h  m ink  a n d  foxes. 

176 pages, r i c h  i n  co lour  photos, i l l u s t r a t i v e  d r a w i n g s  
a n d  tab les .  Per Hen r i ksen . 
I n  GERM 
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Scientific Chairman 
Bruce D. Murphy (Canada) 

O r ~ a n i z i n ~  Committee 
M Laur ie  Conner (Canada) 
LeGrande C. Ellis (USA) 
Jill D. Fabr icant  (USA) 
Gary  Hazlewood (Canada) 
D. Bruce Hunter  (Canada) 
Richard F. Marsh (USA) 
Bruce D. Murphy(Canada) 
Tony Rietveld (USA) 
Bruce W. Smith (USA) 
Diane Valoroso (Canada) 

w ï * l t i o f i a ~  Scientific Coagress 
in  Fur Animal Productinn 

Dear P a r t i c i p a n t :  

Enclosed p l e a s e  f i n d  a copy o f  t h e  p r e l i m i n a r y  announcement o £  t h e  
Four th  I n t e r n a t i o n a l  S c i e n t i f i c  Congress  i n  Fur Animal P r o d u c t i o n  t o  b e  
h e l d  i n  Toron to ,  Canada and Wisconsin ,  USA,  August 21-28, 1988. The c a l l  
f o r  p a p e r s  w i l l  be  i s s u e d  i n  a p p r o x i m a t e l y  s i x  months. 

W e  1-ook forward t o  a n  e x c i t i n g  and f r u i t f u l  Congress ,  s o  p l e a s e  
c o n s i d e r  p a r t i c i p a t i n g .  P l e a s e  c i r c u l a t e  t h e  e n c l o s e d  p o s t e r  as w i d e l y  
a s  p o s s i b l e  s o  t h a t  a l l  Fur S c i e n t i s t s  w i l l  be informed o f  t h e  Congress .  

S c i e n t i f i c  Chairman V 

BDM/e j p 
E n c l o s u r e  



i n  Fur Aninia Production 

The Fourth InterarationaI Scientific Gsngress in Fur Anirnal 

Produetion will Bie held in "Tronlo, Canada and Wisconsin USA, 

August 2-1-28,1988. The prgagramme will consist of contributed 

papers, workshsps, and topsirc QI: university, vaccine and ranch 

facilities. 

For further information write: 

Ms. Diane Valorose 

c/o Canada Mink Breeders 

65 Skyway Drive Suite B 

Rexdale, Qntario 

Canada M9W 6C7 



June 27 - July i 

Second Announcement 
August 1986 

VI VSVORLD CONFERENCE SECRETAWLQT 
Please address all communications, including requests for further information to: 
VI World Conference on Animal Production 
C/O FABA 
P.O.Box 40 
SF - 01301 Vantaa, Finland 

Telex: 125890 faba sf Phone: 358-0-831736 -- 

D CONFE 
ON 

ANIMAL PRODUCTION 

27th June - 1st July 1988 
Finlandia Hall, Helsinki 

Finland 

OWICLAL TRAVEL AGENT 
Travel-Experts has been appointed the official trave1 agent for the Conference, and 
will provide all the necessary services to participants. 
Please address your applications for hotel accommodation and tours to: 
TRAVEL-EXPERTS LTD 
P.O.Box 722 
SF-00101 Helsinki, Finland Telex: 122529 trex sf Phone: 358-0-17733 1 



CONFERENGE THEAIE 
"The Growing Challenge of Research, 
Education and Information for Develop- 
ment in World Animal Production", 

SCEENTIFIC PROGW 
Plenary Session I, 
'Ibesday, 28th June from 8.30 to 12.00 

Theme: Recent developments in research 
for better utilisation of feed and animal 
resources. 

Keynote lectures: 
1. Improvement of pasture areas and 

natural vegetation (highland, lowland, 
tropical and dry regions). Dr. T. Henzell, 
CSIRO, Australia 

2. Application of biotechnology to animal 
production. Dr. J.F. Quirke, Ireland 

Invited papers: 
1.  Preservation and supplementatioti of 

forages. Prof.Dr.M.Lampila, Finland 
2. Feed processing technology to improve 

nutritive values. Dr. E. Villagran, Mexico 
3. Development and utilisation of animal 

genetic resources. Mr. F. Grosclaude, 
France 

4. Health and welfare of farm animals and 
their impact on the livestock industry. 
Prof.Dr. I. Ekesbo, Sweden 

Plenary Session II, 
Wednesday, 29th Sune from 8.30 to 12.00 

Theme: More effective transfer of scientific 
knowledge into practical application. 

Keynote lectures: 
1. Education programmes with emphasis 

on extension personnel and farmers. Dr. 
P. Mahadevan, ACIAR, Australia 

2. Evolution of support services for 
livestock producers in developed and 
developing economies. Dr. M. Walshe, 
World Bank, USA 

Invited papers: 
l. The role of veterinarians in the educa- 

tion of farmers for disease prevention. 
Prof.Dr. J.E.Huhn, Fed.Rep. of Ger- 
many- 

2. Farmers' cooperatives as agencies for 
providing information and farm inputs. 
Dr. I. Vainio-Mattila, Finland 

3. The use of new communications 
technology in supporting livestock pro- 

ducer~ (lecture to include demonstra- 
tion). Dr. E. Jnrgensen, Denmark 

Plenary Session III, 
Thursday, 30th June from 8.30 to 12.00 

Theme: Learning from experience - 
aspects of successful livestock development 
projects. 

Keynote lectures: 
1. The role of international organisations 

in promoting animal production in 
developing countries. Dr. P. Brumby, 
ILCA, Ethiopia 

2. Analysis of a successful livestock pro- 
ject. Dr. R.D. Havener, Winrock, USA 

Invited papers: 
1. Why do so many development projects 

fail? Dr. T. R. Preston, Columbia 
2. The role of women in the adoption of 

new practices. Mrs. Ruth Finney, FAO, 
Italy 

3. Smal1 animals for household husbandry. 
Prof. Dr. I. Tasaki, Japan 

4. The blue revolution - aquaculture for 
protein production. Dr. T. Gjedrem, 
Norway 

Short Papers and 
Poster Presentations 
The scientific programme will also include 
parallel sessions for short oral contribu- 
tions and poster presentations covering the 
following subjects: 
- education and information 
- breeding and genetics 
- feed resources and improvement of 

feeding values 
- nutrition, physiology and metabolism 
- reproduction 
- management and health 
- animal products 
- production systems 
- economic aspects in animal production 

GALL FOR PAPERS 
All participants are invited to contribute to 
the scientific programme by presenting a 
paper or poster in any one of the subject 
areas listed above. 

If you wish to offer a contribution to the 
conference, please complete and return the 
reply card on page 14 before 31st March 
1987. 

The Scientific Programme Committee 
reserves the right to make final decisions on 
the acceptance of papers and to choose the 
way the papers will be presented. 

Authors of accepted contributed papers 
or posters will receive instructions concern- 
ing the preparation of abstracts to be 
published in the Conference Proceedings. 

PROCEEDINGS 
All invited papers in ful1 and abstracts of 
free contributions to be presented at the 
Conference will be pre-printed and 
distributed to all participants at registra- 
tion. 

LANGUAGE 
The official language of the Conference 
will be English. 
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