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Test Results at' a Glance
Group

lA Conventional, high-fish type ration including oat groats as the "cereal"
produced dark mink of large size that were well-furred but of average
color. This group is the control against which others are compared.

1B Original standard reference diet containing horsemeat and complex cereal
mixture produced mink comparable to the control diet but at 50% higher
ration costs.

1C	 Replacing all the whole fish species with rockfish carcass resulted in shorter
pelts equal in color but lower in quality than controls at lower feed costs.

2A Inclusion of high levels of oat groats in the mink ration produced excep-
tionally large males with improved fur color but quality slightly below con-
trol mink.

2B	 Ground barley fed at 24% of the ration produced large mink of better
fur color, but lower quality than IA with improved ration economy.

2C Mink fed 24% of wheat in the diet were equal in body size and fur color
but slightly lower in fur quality than controls. Ration costs were equiva-
lent.

3A	 Pacific hake, cooked and acidified, substituted for 25% of other fish spe-
cies produced large, well-colored mink lower in quality than controls.

3B A similar hake product, which was cooked only, resulted in animals slightly
smaller in size, lower in color, but of improved fur quality when compared
to 3A.

4 A ration in which all nutrients were supplied from dry materials produced
mink equal in all respects to the control mink with a reduction in "wet
belly" incidence.

5A A greatly simplified ration based on turbot gave outstanding production
until a feed source change in October interfered with consumption, result-
ing in severe weight losses and mortality.

5B Chicken offal serving as the basic nutrient source in this simplified ration
produced large, well-colored mink with matted pelts due to poor feed
consistency.

6A-6F Effects of supplying increasing levels of estrogens to male mink were to
reduce size and fur quality, improve fur color, and raise "wet belly" inci-
dence. Acceleration of day-length shortening produced larger mink, but it
did not stimulate more rapid fur priming.
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Mink Nutrition Research

1965 P/Uhre44 Rona
JOHN ADAIR, F. M. STOUT, and J. E. OLDFIELD'

Introduction

Past experiences in mink nutrition research
at the Oregon Agricultural Experiment Sta-
tion have suggested certain promising lines of
approach in improving efficiency of fur pro-
duction, and these form the basis for the 1965
program reported in the following pages.
Briefly outlined, these experimental ap-
proaches involve (1) the inclusion of cereal
grains (oat groats, barley, and wheat) at
levels of 24% of the diet, as fed; (2) the use
of hake, processed by cooking and treatment
with phosphoric acid, as a substitute for other
fish which are becoming difficult to obtain;
(3) further experimentation with a ration
composed entirely of dry ingredients (but
which are mixed with water before feeding) ;
and (4) further attempts to simplify mink
ration composition while maintaining a high
productive level, by reducing the number of
diet ingredients. A series of "control" rations
has been included to serve as reference stand-
ards against which performance on the vari-
ous experimental rations may be compared.
One of these control rations has been used
for many years at the Experimental Fur
Farm; thus, it provides some insight into
year-to-year differences due to management
changes, environment, or genetic composition
of the mink themselves. Another control ra-
tion is based on improvements, both produc-
tive and economic, of the original ; the third is
being tested as a possible further improve-
ment.

Test procedures
Over the years, techniques have evolved in

mink experimentation which have aided in
making results more meaningful. Mink were
randomly allotted to the various test diets after
balancing for sex, weaning weight, and litter
size with no single experimental group hav-

ing more than one mink from the same litter.
This means that differences due to inherited
characteristics of the animals were minimized
as much as possible and that results reflect
differences due to diet treatment. Animals
were weaned and accustomed to their indi-
vidual cages for a two-week period before
the various test rations were started on July
13, 1965. Weights were taken on all animals
at the start of the test feeding period and at
4-week intervals thereafter. Final weights
were taken at pelting. In common with past
practice, these weights were taken in grams
to allow for a more accurate measure of small
differences than pounds or ounces. Conversion
may be made, if desired, on the basis of 454
grams = 1 pound.

Pelt evaluation
At the conclusion of the experiments, pelts

were taken and measurements made of length
and weight on the dried skins. All pelts
were graded for color and quality by an ex-
perienced commercial grader who also esti-
mated pelt value. This was accomplished by
setting a base value for pelts in the different
color-quality categories and adjusting this
value for changes in pelt length and for oc-
currence of "wet belly." Male pelts were in-
creased $4.00 per inch for lengths over 26
inches and decreased similarly for shorter
lengths. Female pelts were increased or de-
creased $1.50 an inch above or below 21
inches, respectively. Wet belly damage was
assessed according to increasing severity with
assigned ratings of 1, 2, and 3. Estimated pelt
values were reduced 15%, 25%, and 40%,
according to increasing severity. Paradoxi-
cally, since the largest males are more fre-
quently prone to wet belly, those pelts which
received a bonus for length of ten were most

'AUTHORS : John Adair is Superintendent, Experimental Fur Farm ; F. M. Stout is
Assistant Professor ; and J. E. Oldfield is Professor, Department of Animal Science, Oregon
State University. The assistance of Ivan Scott and Clifford Thomson, Department of Animal
Science, in conducting the experiments is gratefully acknowledged.
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heavily penalized for wet belly. All animals
were subjected to these evaluations except the
few that were kept as breeders. In their cases,
fur color and quality, wet belly ratings, and
sale price estimates were made on the live
animals. Ration costs reported represent cost
of ingredients only (at source). Since, in
practice, ration costs vary in different loca-
tions, due to transportation charges and other
factors, only comparative costs as a percent
of the control cost are given. Readers are
encouraged to figure costs for their own par-
ticular situation based on the ration formulas
shown.

Publication format
Arrangement of data in this publication is

similar to previous reports in this series. Two
pages are devoted to each experimental group,
with the objective and methods given on the
left-hand page and results and discussion on
the opposite right-hand page. Ration com-
position is given on both "as fed" and "dry
basis." The former is more directly applicable
by the mink rancher because it represents
the amounts of ingredients that he actually
will mix ; the latter is a more accurate repre-
sentation of the nutritional contribution that
each ingredient makes to the total diet. Cer-
tain chemical data are included as "Proximate
Analysis" tables for each diet, while similar
data are given for the individual feed ingredi-
ents in an appendix table on page 31.

Experimental groups are arranged in five
series. Those of the various modifications of
the control ration are numbered 1A, 1B, and
1C. Group lA was used as the standard with
which performance on all the other rations
was compared. The second series, 2A, 2B,
and 2C, was devoted to study of the three
cereal grain additions. Groups 3A and 3B
were on processed hake diets, while the single
group 4 was fed the dry ingredient formula.
The final series comprising groups 5A and
5B was devoted to ration simplification studies

in which the majority of nutrients are sup-
plied by one ingredient.

In addition to these groups of mink, others
were involved in experiments concerned with
light control and results are described briefly
on pages 28 to 30. Still other groups were
used on various fur abnormality studies sup-
ported by the Mink Farmers Research Foun-
dation. These studies are reported separately
by the Foundation.

Fur Farm production
Interest is always shown in the level of

production attained at the Experimental Fur
Farm. This is a useful general index of the
management of the farm operation, although
it must be recognized that nutritional treat-
ments imposed on the kits may sometimes
affect their later production as breeders.

The total number of mink kits counted on
May 20, 1965, was 734, including 484 normal
standard darks and 49 darks from a special
"fur-chewer" group, 82 pastels, and 119 sap-
phires. In addition, 43 mink were born to
"cotton" females kept on the fur abnormality
study program. "Ranch average" production,
figured on the basis of all females (except
cottons) retained on the ranch as breeders,
was 3.55 overall, including 3.41 for normal
standard darks, 4.45 for the fur-chewer
group, 4.32 for pastels, and 3.40 for sap-
phires. When production is figured on the
basis of those females producing kits (ex-
cluding those with no kits at time of count-
ing), "litter averages" were as follows : 4.96
overall, including 4.84 for normal standard
darks, 5.44 for fur-chewers, 4.82 for pastels,
and 5.41 for sapphires. Breeder female kits
kept over for use in 1966 totalled 96 and in-
cluded 67 standard darks, 8 pastels, and 21
sapphires. Ten standard dark male kits were
purchased as part of a planned program de-
signed to improve fur characteristics by in-
troducing outside bloodlines and to lower wet
belly incidence.
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Rockfish Liver
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Diet Studies

CONTROL RATION

Test Group 'IA

Objective: To provide a standard ration against which animal performance on
other experimental rations can be compared. This ration is identical
in composition to the one used last year.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

DRY BASISAS FED

Sole
20

ripe
8.9

%

Rockfish
22.2 %

Sole
12.1%

Tripe
10

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the oat groats (cooked, g ound) at a level of
.01% of the ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

cA %

Dry matter 	 31.7 100.0

Crude protein 	 13.2 41.8

Crude fat 	 7.3 22.9

Crude fiber 	 0.1 0.4

Ash 	 2.7 8.5

Nitrogen free extract 	 8.4 26.4
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Results:
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,000 1,099
Weight gain (gm.) 	 1,144 424
Animal length (cm.) 	 43.6 36.4
Fur color* 	 242 207
Fur quality* 	 175 136
Weight of dried skin (gin.) 	 113 59
Length of dried skin (cm.) 	 72.1 57.7
Wet belly incidence (%) 	 75
Estimated pelt value ($) 	 25.03 17.03
Ration cost per mink (% of control) 	 100

*Fur color and quality, taken from dried skins, are ated from 100 (best) to 400 (poorest).

Discussion:

Test group 1A is the control against
which animal performance on other
diet treatments is compared. The ra-
tion fed group 1A is fairly representa-
tive of the type of ration fed commer-
cially in the Pacific Northwest and con-
tains the frequently used basal prod-
ucts : fish, chicken offal, tripe, and liver,
The cereal portion consists solely of
oat groats, and this ration formula is
identical with ration 64-1A used as a
control last year. In preparing the diet
ingredients, the oat groats were coarser
than desired and had to be re-ground ;
possibly this process, together with the
sifting which followed, accounts for
the lower crude fiber content than
found previously. Growth of mink in

this group was very good through Sep-
tember, but growth curves indicate es-
sentially no further growth after Oc-
tober 5, which coincides with a drop in
feed consumption. This accounts for
final weights slightly below last year's,
although pelt lengths and weights were
equivalent to 1964. Fur color and quality
ratings were slightly poorer than 1964,
but estimated pelt returns were better,
reflecting generally improved market
conditions. Wet belly incidence was
high in this group; three-quarters of
the males were involved. But this is
typical of this dark mink herd which
is genetically susceptible to this condi-
tion. Wet belly percentage was low in
pastels and sapphires, even though they
received the same ration as the darks.
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ORIGINAL STANDARD CONTROL

Test Group 1B

Objective: To provide a standard reference ration (unchanged in composition
for 7 years) which serves as a measure of yearly improvement in the
control ration and for assessing change in genetic composition of the
experimental mink herd.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Sole	 Sole

Tripe
10 %

Horsemeat

20 %

Rockfish

25 %

11.8 %	 Rockfish

Tripe
8.7%

NIEL&

21.7 %

TurbotHorsemeat

8 % 9.2 % 20.9%

OSU 46 Turbot OSU 46A

9 % 25 % 25.3 %

PROXIMATE ANALYSIS

As fed Dry basis

Dry matter 	 31.1 100.0
Crude protein 	 15.3 49.3
Crude fat 	 6.4 20.5
Crude fiber 	 0.5 1.5
Ash 	 3.3 10.5
Nitrogen free extract 	  5.6 18.2

Composition of cereal mix OSU 46A, parts as fed: wheat germ, 23; alfalfa meal, 12.5;
skim milk powder, 8.3; meat meal, 16.6; soybean oil meal, 16.6; cooked, ground oat groats,
16.6; brewer's yeast, 4.2; 2 4 9 10, 0.4; Terramycin (TM-10), 0.25; and d-1 methionine, 0.05.
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Results: GROWTH CURVES
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,000 1,049
Weight gain (gm.) 	 1,138 403
Animal length (cm.) 	 43.3 36.3
Fur color* 	 233 208
Fur quality* 	 192 146
Weight of dried skin (gm.) 	 107 61
Length of dried skin (cm.) 	 70.5 57.5
Wet belly incidence (VG) 	 67
Estimated pelt value ($) 	 25.51 16.02
Ration cost per mink (% of control) 	 153

Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).

Discussion:

This second group in the control ser-
ies was fed a standard control diet
which has been used without formula
change for seven years. A major pur-
pose of this group is to serve as a ref-
erence in detecting year-to-year changes
in the experimental environment and
in the animals themselves. Variation in
proximate composition of this ration
from year to year ( for example, fat
level in 1964 was 23%, dry basis, and
this year it was 20.5%) probably re-
flects variation in composition of the in-
gredients used. Previously, a consistent
growth depression due to the presence
of complex cereal mixtures as com-
pared to simplified ones has been ob-
served. Weight gains in this group fed
the diet containing a complex cereal

were indeed lower than those of the
control, 1A (simPlified cereal), al-
though the difference was less than ex-
pected. This is undoubtedly explained
by the after-October growth failure of
the males in the former group. Both
color and quality ratings were some-
what lower than in 1964, ion the same
diet, but they were about equal to the
1965 control group. Wet belly inci-
dence was almost identical to that ob-
served in 1964 in males on the same
ration. The most striking statistic from
this group is the high ration cost—
about one and one-half times that of
group 1A. This high cost reflects the
inclusion of horsemeat in this ration,
but it is primarily the result of a higher
rate of feed consumption by the 1B
animals.
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MODIFIED CONTROL

Test Group 1C

Objective: To evaluate the replacement value of rockfish carcass when supplied
at 70% of the ration as fed, as a substitute for the three fish species
(fed whole) contained in the control ration (1A).

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the oat groats (cooked, ground) at a level of
.01% of the ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

% %

Dry matter 	 36.8 100.0

Crude protein 	 12.5 33.9

Crude fat 	 9.5 25.8

Crude fiber 	 0.3 0.9

Ash 	 2.8 7.7

Nitrogen free extract 	 11.7 31.7
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Results:
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,935 1,135
Weight gain (gm.) 	 1,037 446
Animal length (cm.) 	 43.4 37.0
Fur color* 	 267 193
Fur quality* 	 192 157
Weight of dried skin (gm.) 	 107 60
Length of dried skin (cm.) 	 69.3 57.5
Wet belly incidence (%) 	 75
Estimated pelt value ($) 	 22.01 16.18
Ration cost per mink (% of control) 	 94

Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).

DEC
7

Discussion:

Economic pressures from the human
food market as well as those from the
pet food industry are making certain
types of whole fish difficult to obtain
for mink feed, yet supplies of fish car-
cass—a by-product of the filet process
—are available. Since fish carcass may
become the primary fish source avail-
able in the future on Pacific Northwest
farms, it was included as the entire
fish component of this diet group. The
proximate composition of this experi-
mental ration as determined analytically
from the mixed diet indicated lower
protein and ash but higher fat contents
than values calculated from analyses of
individual ingredients used (see Ap-
pendix). Reasons for these discrepan-

cies cannot be specified at present. This
diet produced males slightly smaller in
weight and females slightly larger than
the controls ; however, male pelt lengths
averaged a full inch shorter than those
in group IA, accounting for lower es-
timated male pelt prices. Fur color rat-
ings averaged about equal to the con-
trols, but fur quality was slightly lower.
Incidence of wet belly was identical
with the control group. Ration costs
per mink were less for this group than
for group 1A, demonstrating the econ-
omy of using fish carcass rather than
whole fish in this type of diet. Com-
parative prices (at source) in this
study were 3.40 per pound for rock-
fish carcass versus 4.20 per pound for
whole fish of the other three species.



Sole
2.1%

Rockfish
15

Turbot
14.5

Liver
1.7%

Lard
6.7 0/

OAT GROATS

Test Group 2A

Objective: To determine the value of finely ground, cooked oat groats for mink
growth and furring when supplied at levels amounting to approxi-
mately one-half of the ration dry matter content.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed the ration from July 13 to pelting in early December.

RATION COMPOSITION

AS FED
	 DRY BASIS

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the oat groats (cooked, ground) at a level of
.01% of the ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

% %

Dry matter 	 35.8 100.0

Crude protein 	 12.3 34.4

Crude fat 	 9.8 27.5

Crude fiber 	  0.3 0.7

Ash 	 3.1 8.6

Nitrogen free extract 	 10.3 28.8
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,332 1,076
Weight gain (gm.) 	 1,350 409
Animal length (cm.) 	 44.5 36.4
Fur color* 	 200 171
Fur quality* 	 208 150
Weight of dried skin (gm.) 	 133 59
Length of dried skin (cm.) 	 76.8 57.1
Wet belly incidence (%) 	 83
Estimated pelt value ($) 	 34.34 16.86
Ration cost per mink (% of control) 	 102

Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).

Discussion:

The Experimental Fur Farm has
conducted considerable research into
the usefulness of oat groats as a mink
ration component, with generally sat-
isfactory results. This experiment was
an attempt to use a relatively high
level (24%, as fed) of oat groats, and
again the results were highly satisfac-
tory. Actually, oat groats supplied
about half of the dry matter in this ra-
tion. Growth has been consistently good
on rations containing oat groats ; on
this particular diet it was outstanding.
The males were the largest, on the av-

erage, of any group of mink ever pro-
duced at the Fur Farm, and their pelts
were long, averaging 30.2 inches. The
increased size was not displayed by the
females, however. Fur color of both
sexes was rated higher than the con-
trols, but quality was somewhat poorer.
Ration cost per mink was about equal
to the control since, although ingredi-
ent costs were higher, diet consump-
tion was lower. Estimated pelt values
for males were the highest of all
groups, reflecting the pelt length and
high fur color ratings.

r
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BARLEY

Test Group 2B

Objective: To determine the value of finely ground, whole barley in a mink
growing-furring ration, when supplied as a major constituent (24%
of the ration as fed).

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the barley (raw, ground) at a level of .01%
of the ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 35.1 100.0

Crude protein 	 10.2 29.1

Crude fat 	 7.6 21.7
Crude fiber 	 1.4 4.0
Ash 	 2.1 5.8
Nitrogen free extract 	 13.8 39.4
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Results:	 GROWTH CURVES
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Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).

Final weight (gm.) 	
Weight gain (gm.) 	
Animal length (cm.)
Fur color* 	
Fur quality* 	
Weight of dried skin
Length of dried skin
Wet belly incidence (
Estimated pelt value
Ration cost per mink

	

2,164
	

1,097

	

1,168
	

401

	

44.6
	

36.5

	

218
	

171

	

200
	

150

	

115
	

56

	

74.1
	

57.3
83

	

29.63
	

17.75
95

Discussion:

The second in the cereal grain sub-
stitution series, group 2B, featured
use of ground barley as 24% of the
diet, as fed. The barley was uncooked
but was finely ground, since previous
experiments have shown that coarsely
ground barley is not digested well by
mink. Although barley is a fibrous
grain, and adds considerable fiber to
the ration, mink do surprisingly well
on it, and their droppings are quite
firm—noticeably more so than those
on oat groats or wheat. This ration is a
duplicate of 64-2B fed previously, ex-
cept that the barley was more finely

ground this year. Final weights of
males in this group were very good and
were intermediate between the control
( IA) and the oat-groats (2A) groups.
Female weights were identical with
the controls. As with the previous
group fed oat groats, fur color was bet-
ter for both sexes than the controls,
but fur quality was slightly poorer.
Estimated pelt values were better than
the controls, mainly due to improved
color and length. The ration cost pic-
ture was favorable in this group, since
barley is a low-cost ingredient, and feed
consumption per mink was slightly less
than that on the control diet.
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WHEAT

Test Group 2C

Objective: To evaluate finely ground, raw wheat as a major ingredient (24% of
the ration, as fed) in the mink growing-furring ration.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the wheat (raw, ground) at a level of .01%
of the ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

Dry matter 	 37.4 100.0

Crude protein 	 9.9 26.6

Crude fat 	 7.3 19.6

Crude fiber 	 0.5 1.2

Ash 	 1.8 4.8

Nitrogen free extract 	 17.9 47.8
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PRODUCTION DATA

Males Females

Final weight (gin.) 	   2,029 1,059
Weight gain (gm.) 	 1,102 387
Animal length (cm.) 	 43.6 36.2
Fur color* 	 225 214
Fur quality* 	 192 150
Weight of dried skin (gm.) 	 107 55
Length of dried skin (cm.) 	 71.4 55.1
Wet belly incidence (%) 	 67
Estimated pelt value ($) 	 26.13 14.82
Ration cost per mink (% of control) 	 98

* Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).

Discussion:
For many years wheat was too high

priced to be competitive with other
cereal grains, but it is now finding its
way into feed channels. Wheat used
in this test had a protein content of
9.1%, which is somewhat low. The
ration protein level was still above the
minimum (25%) previously found to
be required for satisfactory growth and
fur production. Growth curves indicate
a different growth pattern than in group
1A. These mink grew at a slower rate
than the controls, but continued to
grow for a longer time. Final weights
averaged about the same as the con-
trols, but lower (especially noticeable in
males) than the other two grain-fed
groups (2A, 2B). Male pelt length

was equal to the controls, while female
pelts averaged an inch shorter. Fur
color ratings were similar and average
quality was somewhat poorer than the
controls. However, color was generally
poorer than that produced on the other
two grains. Mink fed wheat showed a
decreased efficiency of feed conversion;
they consumed four pounds more feed
per mink than those fed a similar level
of oat groats but gained considerably
less in body weight. The difference in
dietary fat level may explain this, but
another point is that these animals con-
tinually showed a looseness in their
droppings, almost to the point of scour-
ing. It is possible that cooking the
wheat may eliminate this effect. Ration
cost was similar to group 1A.
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PROCESSED HAKE—ACID TREATED

Test Group 3A

Objective: To evaluate Pacific hake, an abundantly available trash fish, which
has been heat processed to inactivate its cotton-fur inducing proper-
ties, as a constituent of mink growing-furring rations. Phosphoric
acid was added as a spoilage deterrent.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the oat groats (cooked, ground) at a level of
.01% of the ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

Dry matter 	 32.7 100.0
Crude protein 	 13.4 41.2
Crude fat 	 7.7 23.5
Crude fiber 	 0.2 0.6
Ash 	 2.8 8.4
Nitrogen free extract 	 8.6 26.3
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Results:	 GROWTH CURVES
2500

2000

- 3A
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29 13	 10	 7	 5

DATE

PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,174 1,092
Weight gain (gm.) 	 1,165 415
Animal length (cm.) 	 44.6 36.8
Fur color* 	 217 179
Fur quality* 	 183 179
Weight of dried skin (gm.) 	 117 57
Length of dried skin (cm.) 	 73.8 57.7
Wet belly incidence (%) 	 92
Estimated pelt value ($) 	 27.62 17.11
Ration cost per mink (% of control) 	 119

*Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).
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Discussion:

Pacific hake (Merluccius productus)
occurs in abundance off the Pacific
coast, but it is relatively little used for
feed or food purposes. Fisheries re-
search has suggested that it may be
possible to harvest this species econom-
ically. When fed raw, in quantities of
over 20% of the diet, hake interferes
with iron metabolism and causes cot-
ton fur in mink, so some form of proc-
essing involving heat is necessary for
its successful use. Test groups 3A and
3B were devoted to investigating proc-
essed hake fed as 25% of the diet. For
group 3A, the hake was heated to
190° F for 5 minutes and then acidified
with phosphoric acid to a pH of 4.5.

The latter step was to allow storage
without freezing, although in this trial
the product was stored in the frozen
state. Growth of males on this diet
was consistently ahead of the control
(see growth curve). Males were larger,
females equivalent to controls, and both
live animal and pelt lengths were
greater in males. Fur color was im-
proved over controls, but quality was
poorer. Estimated male pelt values are
high in spite of deductions for wet
belly, because of the desirable pelt
length and color characteristics. Ration
costs appear higher than for the con-
trol, but they can only be estimated
until full-scale processing is possible.
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PROCESSED HAKE

Test Group 3B

Objective: To evaluate Pacific hake, an abundantly available trash fish, which
has been heat processed to inactivate its cotton-fur inducing proper-
ties, as a constituent of mink growing-furring rations.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Liver
2.3%

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the oat groats (cooked, ground) at a level of
.01% of the ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 32.4 100.0
Crude protein 	 13.4 41.4
Crude fat 	 8.0 24.8
Crude fiber 	 0.2 0.6
Ash 	 2.5 7.7
Nitrogen free extract 	 8.3 25.5
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Results:	 GROWTH CURVES
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DATE

PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,005 1,146
Weight gain (gm.) 	 1,086 483
Animal length (cm.) 	 43.5 36.8
Fur color* 	 225 200
Fur quality* 	 217 129
Weight of dried skin (gm.) 	 115 59
Length of dried skin (cm.) 	 73.1 57.7
Wet belly incidence (%) 	 83
Estimated pelt value ($) 	 28.28 17.11
Ration cost per mink (% of control) 	 109

- Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).

Discussion:

Test group 3B represents a second
investigation of processed hake fed as
25% of the diet, replacing all of the
sole and 5% of the rockfish. The hake
was cooked similarly to that used in
group 3A, but it was not subsequently
acidified. Analysis of this cooked hake
suggested that it was somewhat lower
in moisture and protein but higher in
fat than the raw fish; however, these
points will be investigated further.
Growth in 3B animals was poorer for
males but better for females than in
3A. Fur color ratings were slightly
poorer in group 3B than in group 3A,

but were equivalent to the control
group. Quality appeared poorer in
males but was superior in females of
this group. Female pelt quality was
judged best in 3B of any of the test
groups fed in 1965. Estimated pelt
values were good and ration costs were
somewhat lower than for 3A due to
lower processing costs (no acidifica-
tion) and to lower feed consumption.
Consideration of these data together
(groups 3A and 3B) suggests poten-
tial value for hake, when processed, as
a major constituent of the mink diet,
provided product prices are favorable.
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—2% Soybean Oil 2.2%—

2% Molasses 1.6 %-
- 2 % Brewers Yeast 2.0%—

2 % Beet Pulp	 2.0%-
3 % Dicalcium	 3.1 %—

Phosphate

ONE-HUNDRED PERCENT DRY

Test Group 4

Objective: To develop a mink ration for growth and fur production based en-
tirely on dry ingredients which can effectively replace conventional
"wet-type" rations.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the dry mixture at a level of .004% of the
ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 61.1 100.0
Crude protein 	 21.2 34.8
Crude fat 	 13.2 21.4
Crude fiber 	 1.5 2.4
Ash 	 4.0 6.6
Nitrogen free extract 	 21.2 34.8
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Results:	 GROWTH CURVES
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DATE

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,999 994
Weight gain (gm.) 	 1,075 330
Animal length (cm.) 	 43.7 35.8
Fur color* 	 200 257
Fur quality* 	 175 150
Weight of dried skin (gm.) 	 107
Length of dried skin (cm.) 	 71.2
Wet belly incidence (%) 	 45
Estimated pelt value ($) 	 30.31
Ration cost per mink (% of control) 	 104

*Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).

Discussion:

Test group 4 was fed a diet consist-
ing wholly of dry ingredients, in a
continuation of studies to develop a sat-
isfactory dry growing-furring diet for
mink. This was fed in the conventional
manner after being moistened with
water to approximately hamburger
consistency. Analysis of the ration soon
after the test started showed the fat
level to be higher than intended, and to
correct this 2% molasses was used to
replace 2% of the lard as of August
25. Final weights of males were equal to
those fed the control ration (1A), but
female weights were slightly less. The
pattern of male growth (growth
curves) was not as rapid but was more
deliberate and reached the same end
point as control males. Furthermore,

male animal lengths as well as pelt
lengths and weights were equal to con-
trol males. Average fur color scores
for males were better than the controls,
and quality was identical with that of
group lA males. All females in this test
group were saved as breeders for fur-
ther experimentation; thus, color and
quality scores for females were esti-
mated from live grades. Wet belly
incidence was reduced, and this fact
contributed to the $5 increase in esti-
mated male pelt value. Cost of this dry
ration was similar to that of the control
group even though a similar ration last
year cost only 75% as much. Increased
costs are due to an increase in cost of
lard (12¢ to 170 pound) and in exces-
sive feed wastage.
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SIMPLIFIED—TURBOT

Test Group 5A

Objective: To continue to test the concept of mink ration simplification, supply-
ing the animal's basic nutrient requirements from one fish source
(turbot), using purified ingredients to achieve nutrient balance.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

DRY BASIS

-" This portion is comprised of four micro-ingredients, including dicalcium phosphate, .8%; monosodium
phosphate, .5%; d-alpha tocopheryl acetate, .01%; and Terramycin (TM-10), .06% of the ration as fed.

As fed Dry basis

% %

Dry matter 	 33.0 100.0

Crude protein 	 10.9 33.0

Crude fat 	 7.7 23.3

Crude fiber 	 0.1 0.3

Ash 	 3.5 10.7

Nitrogen free extract 	 10.8 32.7
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Results:	 GROWTH CURVES
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,607 789
Weight gain (gm.) 	 683 92
Animal length (cm.) 	 43.4 36.3
Fur color* 	 217 222
Fur quality* 	 200 144
Weight of dried skin (gm.) 	 116 55
Length of dried skin (cm.) 	 72.5 55.0
Wet belly incidence (%) 	 100
Estimated pelt value ($) 	 24.63 14.56
Ration cost per mink (% of control) 	 113

' Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).

Discussion:

Groups 5A and 5B tested the concept
of diet simplification. To eliminate un-
necessary duplication of nutrients, the
number of diet ingredients was reduced
to a minimum. All protein, fat, trace
minerals, and vitamins were supplied
from a single fish source, turbot, and
supplemented with purified ingredients
to the desired nutrient balance. Be-
cause the turbot used contained about
11% less fat than usual, 2.5% lard was
added after August 25. Although
growth was erratic due to the initial
low fat level, on October 5 males aver-
aged 2,130 grams and females 1,184—
heavier than December weights of con-
trol animals. At this point it was felt
that the basic concept being tested was
verified, The unexplained events which

followed were disastrous to the group.
Supplies of whole turbot were ex-
hausted, necessitating substitution of
ground turbot. This feed change coin-
cided with a refusal of these animals to
eat. It was suspected that the ground
fish contained thiaminase, but this was
not substantiated by thiamine injec-
tions. Antibiotic injections were also
without effect. Subsequent weight
losses were severe, about 50% of for-
mer body weight, Six males and five f e-
males died between October 26 and No-
vember 16 with symptoms including
fatty liver degeneration and internal
bleeding. Rectal swabs showed Salmon-
ella, possibly an opportunist, in indi-
vidual mink. Survivors were low in
weight, although pelt lengths verified
that body size was once large.
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SIMPLIFIED—CHICKEN OFFAL

Test Group 5B

Objective: To continue to test the concept of mink ration simplification, supply-
ing the animal's basic nutrient requirements from one source
(chicken offal), using purified ingredients to achieve nutrient balance.

Methods: Twenty-six standard dark mink kits (12 males and 14 females) were
fed this ration from July 13 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

a This portion is comprised of three micro-ingredients including monosodium phosphate, .9%; d-alpha
tocopheryl acetate, .01%; and Terramycin (TM-10), .07% of the ration as fed.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 46.2 100.0
Crude protein 	 17.4 37.7
Crude fat 	 11.4 24.6
Crude fiber 	 0.1 0.3
Ash 	 4.3 9.3
Nitrogen free extract 	 13.0 28.1
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Results:	 GROWTH CURVES
2500

ti

1000

2000

0 1500

w
500

1 0
JUNE JULY AUG

29 13	 10
SEFIT OCT7	 5

DATE

DEC

PRODUCTION DATA     

Males Females

Final weight (gm.) 	 2,174 1,131
Weight gain (gm.) 	 1,278 472
Animal length (cm.) 	 44.3 36.5
Fur color* 	 208	 . 157
Fur quality* 	 233 186
Weight of dried skin (gm.) 	 121 63
Length of dried skin (cm.) 	 74.0 59.2
Wet belly incidence (%) 	 83
Estimated pelt value ($) 	 28.23 17.54
Ration cost per mink (% of control) 	 108

Fur color and quality, taken from dried skins, are rated from 100 (best) to 400

Discussion:

(poorest).

As a further test of the reasoning
that mink rations are unnecessarily
complex, group 5B was fed a simpli-
fied diet in which the major ingredient
was chicken offal. The remainder of the
diet, as in 5A, consisted of purified
ingredients—no cereal, as such, was
used. This created some mixing prob-
lems, because the Cerelose sugar had
practically no water-holding capacity,
and the ration had a tendency to drip.
Gum guar was added at 0.4% to aid in
holding the mixture together, but there
was considerable wastage from feed
dropping through the wire. Mink per-
formance on this simplified diet was
very good, with final weights of both
males and females above those of the
controls. Fur color ratings were like-

wise good and averaged better than any
group this year. An interesting obser-
vation is that there has been a trend
toward better fur color in mink fed
simplified diets and that in some cases
complexity actually seems to detract
from fur color. On the other hand, fur
quality ratings were poor, but this pri-
marily resulted from matting caused by
the feed-dripping problem. Estimated
pelt values were higher than controls
due largely to increased lengths and im-
proved color ratings. This ration (and
also that fed 5A) is a purely experi-
mental one designed to investigate a
concept, and is not necessarily prac-
tical. Practical diets based on this in-
formation can easily be developed if
the idea of simplification proves sound.
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HORMONE AND LIGHT CONTROL TREATMENT

Test Groups 6A-6F

Objective: 1) Hormones. Since previous experiments indicated estrogen injec-
tions into male mink stimulated body growth, such treatment was
investigated with the objective of producing larger male mink.

2) Light Control. Length of "daylight" was controlled to determine
whether the furring cycle might be hastened and pelts primed ear-
lier.

Methods: Six groups of 10 standard dark males each were subjected to hor-
mone and light-control treatments as outlined in the following plan :

EXPERIMENTAL PLAN

Hormone treatment

None
	 Low level	 High level

Controlled light 	
Natural light 	

6A	 6B	 6C
6D	 6E	 6F

All six groups were fed the same
control ration given group 1A (see
page 6). The three groups under nat-
ural light conditions, (6D, 6E, 6F)
were held in regular pens in outdoor
sheds. The other three groups were
reared inside under artificial light.
The length of light exposure was re-
duced, beginning July 20, so that the
artificial day length on October 1
coincided with actual day length on
December 1. Reduction of the artificial
day continued to October 19, after
which day length was kept constant
to pelting. (It will be noted that the
objective here was to shorten the nor-
mal mink growing-furring cycle by
about two months.) Forced-draft yen-

tilation operated continually in the
controlled-light room.

The estrogenic hormone adminis-
tered was estradiol cyclopentyl propi-
onate (ECP). It was given at a low
level, 200 micrograms per mink, in
three weekly intramuscular injections
starting July 29 to one group under
controlled light (6B) and one under
natural light (6E). High level treat-
ments, 400 micrograms ECP per mink,
were injected similarly in controlled
light group 6C and natural light group
6F. Two groups, one each on natural
and artificial light, received no hor-
mone treatment (6A, 6D). See page
30 for a discussion of the results of
these trials.
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Results:	 GROWTH CURVES
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PRODUCTION DATA

Controlled light Natural light

6A 6B 6C 6D 6E 6F

Final weight (gm.) 	 2,076 1,976 1,823 1,948 1,894 1,754

Weight gain (gm.) 	 1,207 1,136 967 1,089 999 875

Animal length (cm.) 	 44.9 42.9 42.7 43.3 42.6 42.2

Fur color* 	 289 270 250 250 230 190

Fur quality* 	 178 190 210 180 190 250

Weight of dried skin (gm.) 	 119 116 107 110 107 92

Length of dried skin (cm.) 	 72.9 72.2 70.2 71.1 71.3 69.6

Wet belly incidence (%) 	 44 60 70 70 70 90

Estimated pelt value ($) 	 29.69 26.23 23.30 25.12 24.83 22.68

" Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).
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Discussion:
The growth curves illustrate the in-

teresting effect of the hormone treat-
ments. Initially, at the first weighing
after treatment commenced (August
10) there was a positive growth re-
sponse to ECP : the higher the level of
hormone, the larger the mink, a result
consistent under natural or artificial
lighting conditions. Whether this
weight response represented true
growth or water retention was not
known, but by the second weighing on
September 10, the effect was reversed
and animals receiving the higher lev-
els of hormone grew progressively
poorer. This relationship continued
through the remainder of the trial pe-
riod. Reversal of hormonal growth ef-
fect may be related to the high inci-
dence of wet belly, and perhaps to sub-
clinical urinary tract infection, in the
hormone-treated groups. Interestingly,
increasing levels of hormone resulted
in improved color ratings ; however,
fur quality results were opposite :
higher hormone levels resulted in
lower quality scores. Estimated pelt
values were inversely related to level

of hormone treatment, reflecting the
hormone effects in reducing size and
increasing wet belly incidence.

Effects of rearing mink under semi-
controlled environmental conditions
with control of light exposure were
very interesting. The three groups of
mink so raised were uniformly larger,
as indicated by body and pelt weights
and lengths, at the trials end than
those raised under a more natural en-
vironment. Fur color, though, graded
poorer for the light-control groups,
possibly because the system for col-
lecting wastes failed as the trial pro-
gressed and ammonia fumes were quite
concentrated. Fur quality was gener-
ally better under controlled lighting,
but individual animals showed varying
degrees of unprimeness when pelted in
December. Wet belly incidence was
uniformly reduced for all groups in
light-control sheds, and estimated pelt
values were higher for these mink. The
objective of promoting early priming
of mink raised under light control
was not realized, but the interesting
results noted are worthy of further in-
vestigation.
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