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Test Results at a Glance
Group

lA Conventional, high-fish type ration with single grain replacing complex
cereal mix produced large, well-furred but average-colored dark mink. This
group is the standard control against which others are compared.

1B Standard reference diet containing 8% horsemeat produced smaller mink
than the control diet with equal or better fur color and quality but at 30%
increased ration costs.

1C Restricting feed intake by 25% for the latter half of the feeding period
produced males lighter in weight, equal in live length, but with shorter
pelts than controls at feed savings of 11%.

2A Ration costs were substantially lowered by including 24% of wheat flour
middlings in mink rations ; however, weights, pelt lengths, and estimated
pelt prices were reduced.

2B	 Ground barley fed as 24% of the ration shows promise of lowering feed
costs while maintaining satisfactory levels of production.

3A Linear-programmed ration supplying 25% protein and 20% fat produced
small mink but males averaged $6 increased pelt value over controls. Feed
cost was reduced 28%.

3B	 Increasing diet fat level to 25% decreased feed and protein intake but did
not lower growth rate. Feed costs were 34% less than controls.

3C This ration formulated to supply 30% protein and 33% fat produced
large mink with excellent fur color and good quality at ration costs 29%
below controls.

3D Further increasing fat level to 37.5% and holding protein at 30% as with
3C resulted in generally larger mink with good fur color although slightly
reduced quality.

3E Mink fed rations containing higher protein levels (35%) at a protein-fat
ratio of 0.9:1 were smaller than expected at this fat level with color below
the two previous groups but above the controls.

3F When fat level was raised to 43.8% at 35% protein, size increased over
group 3E and good fur color was retained ; however, costs increased in
relation to lower levels of fat.

4A A ration formulated electronically from all dry ingredients showed prom-
ise in lowered feed cost, satisfactory pelt characteristics, and lessened wet-
belly severity. Size was somewhat lacking.

4B A dry ration formulated to contain 30% levels of fat and protein lowered
feed costs and produced smaller but well-colored mink with males having
higher estimated pelt values.

5A Simplified mink ration based only on turbot and wheat flour middlings
produced small mink ; yet reduced ration costs and low wet-belly incidence
resulted in improved pelt value estimates.

5B Simplified ration composed mainly of chicken waste and wheat flour mid-
dlings caused some sacrifice in body size and fur quality but promoted
good color and low wet-belly incidence for good pelt value estimates.



Comparisons of Mink Ration Formulas
1964 Aoredd Rome

JOHN ADAIR, F. M. STOUT, and J. E. OLDFIELD1

Introduction
The experiments reported in this

publication are a continuation of re-
search in the nutrition of ranch mink
that has been carried out at the Oregon
Agricultural Experiment Station for
some fifteen years. Each experimental
group is described in a two-page f or-
mat—covering objective, methods, pro-
cedures, and diet composition on the
left (even-numbered) page and the re-
sults and discussion on the right (odd-
ntimbered) page. Comparative results
of all tests reported are summarized in
graphs and brief statements on pages
2 and 3. The test period ran from July
24, allowing a period of adjustment
after weaning June 30, until the ani-
mals were pelted, early in December.

Methods and organization
Experimental groups were set up ac-

cording to approved principles of sta-
tistical design so that the interpretation
of results would be as meaningful as
possible. Animals were randomly al-
lotted to groups balanced for sex,
weaning weight, and litter size, with
no single experimental group having
more than one kit from the same litter.

The Experimental Fur Farm has
taken satisfaction from the fact that
all of its animals are on some experi-
mental treatment during the test pe-
riod; however, this practice does lead
to some complications. It is necessary
to retain a nucleus of breeder animals

each year for maintenance of the herd,
and it is, of course, impossible to ob-
tain pelt data from these mink. In such
cases, which necessarily involve more
females than males, estimates of pelt
color and- quality are made on the basis
of live-animal grades assessed just
prior to pelting by experienced fur
graders who later evaluate the skins of
the other mink. Similarly, estimated
pelt values for breeder animals are al-
lotted on the basis of their live fur
grades. It is of interest that breeder se-
lection is primarily based on an index
value calculated on the basis of fur
color and quality, size, and weaning
weight for each mink in the herd by
means of an electronic computer.

The composition of the test rations
is shown in chart form on an "as fed"
and "dry" basis. The former repre-
sents the weights of various ingredi-
ents the rancher would use, prior to
adding water for final mixing; the lat-
ter shows the contribution that each in-
gredient makes to the supply of dry
nutrients in, the diet. Nutrient analysis
of the rations is similarly listed, but
presented in table form, and the com-
position of cereal mixes is described
below the tables, where appropriate
supplements are listed by chemical
(e.g., d-1 methionine) or by registered
trade name (e.g., Terramycin). The
supplement listed as 2-4-9-10 (Ray
Ewing Company) is a vitamin premix

1 AUTHORS : John Adair is Superintendent, Experimental Fur Farm ; F. M. Stout is
Assistant Professor and J. E. Oldfield is Professor, Department of Animal Science. Assistance
from W. G. Brown, Department of Agricultural Economics, in computer techniques and Ivan
Scott and H. S. DeCamp, Department of Animal Science, in conduct of the experiments is
gratefully acknowledged.
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containing 2, 4, 9, and 10 milligrams
per pound, respectively, of riboflavin,
calcium d-pantothenate,zniacin,and
choline chloride. Experimental groups
are arranged in five series. Series 1
deals with the control ration and modi-
fications thereof. Included here are
test groups 1A, 1B, and IC; the last
group is devoted to restriction of feed
intake after September 25. Descrip-
tions of these experiments are found
on pages 6 through 11. Later pages
report on series 2, which deals with
cereal grain comparisons ; series 3—a
linear-programmed group of rations
investigating various protein and fat
levels ; series 4 involving rations com-
posed mainly of dry materials and se-
ries 5 designed to simplify mink ra-
tions by formulating to desired specifi-
cations using a minimum number of
ingredients.

In addition to the diet comparisons
reported in this publication, studies of
various fur abnormalities have been
continued with' financial aid from the
Mink Farmers' Research Foundation.
Results of these studies will be re-
ported separately to the Foundation
and will be circulated by them to con-
tributing ranchers.

Interpretation of results

Results are listed in terms of growth
of the animals, fur color and quality,
pelt length, estimated value, and ra-
tion cost. Ration costs are given as a
percentage of the control (1A) ration
cost, both for ease of comparison and
to avoid problems of misinterpretation
due to different feed-supply systems.
Pelt values have been assessed by ex-
perienced commercial fur graders.
Since occurrence of wet belly lowers
pelt value, estimated prices were dis-
counted 20% for "slight" and 30% for
"severe" cases. Incidence of wet belly
in females is not listed since selection

of breeders left very few females in
some test groups.

Although interest has been shown in
drying raw mink pelts fur-side out, the
decision was made to continue leather-
side out, mainly to allow better evalua-
tion of wet-belly damage. Pelts were
fleshed and boarded by a commercial
pelting service, and this year the hind
feet were trimmed off in this process.
This resulted in pelt weights being
somewhat lighter than previously.

Fur farm production

It is axiomatic that, for best results,
good nutrition must be superimposed
on good breeding methods. The fol-
lowing breeding records are appended
as a general criterion of ranch man-
agement. The total number of kits
produced on the Experimental Fur
Farm in 1964, as counted on May 21
was 717, including 520 standard darks,
75 pastels, and 122 sapphires. The
overall "ranch average" production of
all females retained as breeders was
3.20 kits per female (or, by type : 3.40
for normal standard darks, 1.76 for
other darks, including cottons, 4.17 for
pastels, and 3.94 for sapphires). The
"litter average," listing production
only of those females producing litters
was 4.54 kits overall (4.53 for normal
darks, 3.38 for other darks, 5.36 for
pastels, and 5.30 for sapphires).
Breeder female kits retained for use in
1965 numbered 144 and included 112
standard darks, 9 pastels, and 23 sap-
phires, in addition to 5 male dark mink
purchased.

Because of increased evidence of fur
chewing by mink, as reported by ranch-
ers, a small nucleus herd exhibiting
this defect was established in 1964,
through donations. Additional animals
have been included in the 1965 breed-
ing herd in order to study inherent
aspects of this condition.
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Diet Studies

CONTROL RATION

Test Group 1A

Objective: To provide a standard ration against which animal performance on
other experimental rations can be compared. This differs from pre-
vious control rations in that oat groats replaces the complex cereal
mixture.

Methods: Twenty-four standard dark mink kits (15 males and 9 females)
were fed this ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Vitamin E (d-alpha tocopheryl acetate) was added to the oa 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 	 13.5 41.8

Crude fat 	 8.1 25.0

Crude fiber 	 0.3 0.9
Ash 	 2.8 8.7
Nitrogen free extract 	 7.7 23.6



Results:	 GROWTH CURVES
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PRODUCTION DATA

Males Females
Final weight (gm.) 	 2,139 1,174
Weight gain (gin.) 	 1,043 418
Animal length (cm.) 	 43.9 36.2
Fur color* 	 220 178
Fur quality* 	 147 111
Weight of dried skin (gm.) 	 117 57
Length of dried skin (cm.) 	 72.3 56.7
Wet-belly incidence (%) 	 67
Estimated pelt value ($) 	 20.15 13.72
Ration cost per mink (% of control) 	 100

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

2

2

Discussion:

As knowledge of mink nutrition in-
creases, it is important that the con-
trol ration used for comparison in test-
ing be improved. The ration fed test
group 1A is an improvement over ear-
lier control rations and was used in the
two previous years with good results.
This control ration replaces the former
complex cereal mix with a single grain
product. Results suggest that a forti-
fied cereal mix is not necessary when
high levels of fresh fish and meat prod-
ucts (including liver) comprise most
of the ration. Both male and female
weights, although not significantly
greater than in 1963, are the heaviest
of all experimental groups this year.
Male pelt lengths exceed all groups,
whereas animal lengths are not differ-
ent, suggesting that heavier animals

produce a longer pelt than lighter ani-
mals of similar body length. Females
are not considered in comparisons of
pelt length and weight since most were
saved for breeders and few pelted out.
Male pelt weights are heavier for this
group than for the standard control
group (1B). This has been a consist-
ent observation over the last three
years, implicating high levels of oat
groats as causative, an observation not
borne out by other tests using even
higher levels. Fur color was somewhat
poorer for males and better for fe-
males than in other groups. Fur qual-
ity averaged better in this group than
in any other. The wet-belly incidence
of 67% seriously affects estimated pelt
prices, although it shows a decline
from previous years.
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ORIGINAL STANDARD CONTROL

Test Group 1B

Objective: To provide a tested and proven adequate ration (composition has
been unchanged for six years) which serves as a reference point to
yearly improvement in the control ration.

Methods: Twenty-four standard dark mink kits (15 males and 9 females)
were fed this ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

PROXIMATE ANALYSIS

As fed	 Dry basis

% %
Dry matter 	 31.5 100.0
Crude protein 	 15.0 47.7
Crude fat 	 7.3 23.0
Crude fiber 	 0.6 2.0
Ash 	 3.1 9.7
Nitrogen free extract 	 5.5 17.6

Composition of cereal mix OSU 46A, parts as fed: Wheat germ, 25; alfalfa meal, 12.5;
skim milk powder, 8.3; meat meal, 16.6; soybean oil meal, 16.6; ground oat groats, 16.6;
brewer's yeast, 4.2; 2-4-9-10, 04; 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.) 	 2,042 1,124
Weight gain (gm.) 	 927 348
Animal length (cm.) 	 43.6 36.7
Fur color* 	 186 189
Fur quality* 	 143 122
Weight of dried skin (gm.) 	 106 60
Length of dried skin (cm.) 	 71.4 56.8
Wet-belly incidence (%) 	 64
Estimated pelt value ($) 	 22.45 13.67
Ration cost per mink (% of control) 	 130

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

Discussion:
Test group 1B was fed an unchanged

reference diet which has been used for
many years and serves as an index of
year-to-year changes in performance at
the Experimental Fur Farm generally,
and particularly in the improvements
in the control ration (1A). Males on
this ration this year are larger than
they have been for the past five years
—possibly signifying genetic improve-
ment from selection pressure applied.
At the same time, these male weights
were lower than those on diet lA this

year, which suggests improvement in
the control diet. There is little differ-
ence in fur color and quality ratings
between this group and 1A, with the
exception that color in the males is
better in this group. Wet-belly inci-
dence, also, is about equal to that on
the standard control ration (1A) but
is reduced from last year's incidence
by about 20%. The steadily increasing
cost of horsemeat is reflected in the
overall cost of this ration, which was
30% higher than that of the control
diet (1A).



RESTRICTED CONTROL

Test Group 1C

Objective: To determine the effect of restricting feed intake on animal per-
formance after major body growth has been achieved.

Methods: Twenty-four standard dark mink kits (15 males and 9 females)
were fed this ration ad libitum from July 24 to September 25, after
which the quantity of feed offered was reduced to 75% of that of the
control group (1A) until pelting in early December.

RATION COMPOSITION

DRY BASIS
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20

ripe
8.9

%

Chicken 6.9°/
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Note: Vitamin E (4-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 	 13.5 41.8

Crude fat 	 8.1 25.0

Crude fiber 	 0.3 0.9

Ash 	 2.8 8.7

Nitrogen free extract 7.7 23.6

10



Results:	 GROWTH CURVES
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DATE

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,679 1,144
Weight gain (gm.) 	 546 360
Animal length (cm.) 	 43.9 37.6
Fur color* 	 193 222
Fur quality* 	 160 111
Weight of dried skin (gm.) 	 99 63
Length of dried skin (cm.) 	 68.2 59.3
Wet-belly incidence (%) 	 33
Estimated pelt value ($) 	 22.07 13.28
Ration cost per mink (% of control) 	 89

Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).
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Discussion:
Test group 1C resulted from interest

in reducing the plane of nutrition in
mink after major growth but before
furring was completed. The objective
was to investigate the effects of such
treatment on feed costs and on pelt
size, color, and quality. The ration fed
was identical to 1A, but the amount
was restricted after September 25 to
75% of that given to 1A ( fed to appe-
tite). This treatment produced males
22% lighter than those full fed but
did not appreciably affect female size;
however, the latter may reflect unequal
distribution of the feed cut-back. Ani-
mal length measurements showed males
identical to 1A and females longer, em-
phasizing that skeletal growth which
determines body length was largely

completed before the feed reduction.
On the other hand, male pelt lengths
were shorter for this group than for
1A. This confirms the opinion that
heavier mink produce longer pelts and
for this reason tends to justify full-
f eeding up to pelting (see also dis-
cussion for group 1A). Average fur
color was equal to the controls, as was
fur quality. Wet-belly incidence was
about half that on 1A, which verifies
previous experiments indicating that
fat intake rather than percent fat in
the ration is the important contribu-
tory factor. Higher male pelt prices
reflect the lower incidence of wet belly.
Savings of 11% in feed costs were
made by restricting feed intake during
the latter half of the feeding period.

1 1



WHEAT FLOUR MIDDLINGS

Test Group 2A

Objective: To evaluate the inclusion of 24% wheat flour middlings as a replace-
ment for the cereal mixture and part of the fish content in the diet of
growing mink.

Methods: Twenty-four standard dark mink kits (15 males and 9 females)
were fed this ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Liver
1.4%

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

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 33.5 100.0
Crude protein 	 10.5 31.5
Crude fat 	 8.3 24.7
Crude fiber 	 1.0 2.9
Ash 	 2.1 6.3
Nitrogen free extract 	 11.6 34.6
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Results:	 GROWTH CURVES
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,935 1,102
Weight gain (gm.) 	 810 323
Animal length (cm.) 	 44.0 37.2
Fur color* 	 227 200
Fur quality* 	 140 144
Weight of dried skin (gm.) 	 100 55
Length of dried skin (cm.) 	 70.1 56.5
Wet-belly incidence (%) 	 67
Estimated pelt value ($) 	 19.07 13.17
Ration cost per mink (% of control) 	 83

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

Increased use of cereal grains and
byproducts in place of more expensive
items is attractive, if satisfactory pro-
duction can be obtained, and this treat-
ment group investigated replacement
of all the cereal mix (9%) and most
of the sole content (15%) of the con-
trol ration with wheat flour middlings.
This substitution lowered the protein
content of the ration 10%, lowered the
fat content (although this was re-
placed by adding lard), and increased
the crude fiber level to 3%. Final
weights of all animals were lower than
controls : males reduced by 200 grams
and females by 70 grams on the aver-
age. Carcass lengths, however, were

equal to controls for males, and slightly
longer for females. Pelt lengths on the
males were shorter by about 1 inch,
again indicating that pelt length con-
forms more to body weight than to
body length. Fur color and quality rat-
ings were equivalent to 1A for males
and somewhat poorer for females,
while wet-belly incidence was similar
in the two groups. Estimated pelt
prices were reduced about $1.00 for
males, and it would appear that this
reduction was mainly due to shorter
pelt length. As expected, ration costs
were lower than the control, by about
17%, and this reduction tends to offset
lower estimated pelt return.
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GROUND BARLEY

Test Group 2B

Objective: To evaluate inclusion of 24% barley (ground, uncooked) in the
mink ration as a complete replacement for the cereal mixture and
part of the fish content.

Methods: Twenty-four standard dark kits (15 males and 9 females) were fed
this ration from July 24 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 	 37.8 100.0
Crude protein 	 11.2 29.7
Crude fat 	 9.4 24.7
Crude fiber 	 1.7 4.5
Ash 	 3.4 9.1
Nitrogen free extract 	 12.1 32.0
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Results: GROWTH CURVES
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,015 1,151
Weight gain (gm.) 	 897 381
Animal length (cm.) 	 44.1 36.8
Fur color* 	 213 211
Fur quality* 	 167 111
Weight of dried skin (gm.) 	 109 61
Length of dried skin (cm.) 	 70.2 58.9
Wet-belly incidence (%) 	 60
Estimated pelt value ($) 	 20.29 13.94
Ration cost per mink (% of control) 	 85

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

5

Discussion:
This companion treatment to group

2A featured use of whole, ground bar-
ley as 24% of the ration, replacing
9% oat groats and 15% sole from the
control. In this substitution, as in 2A,
the grain supplies the largest single
dry-matter constituent (40%). Use of
barley lowered the overall protein level
by 12%, lowered the fat level (which
was replaced by adding lard), and in-
creased crude fiber to 4.5% of the
diet. Indications are that barley should
be ground extremely fine in order to
maximize its utilization by the mink.
Mink growth was very good, consider-
ing the high fiber diet. Males averaged
44- pounds and females 21 pounds,

which are quite acceptable weights,
and, although not quite up to the con-
trols, they exceeded those on wheat
flour middlings. Male carcass lengths
were similar, but pelt lengths shorter
than 1A. Color in males was equal to
controls and those on wheat flour mid-
dlings; however, color in females was
poorer. The reverse was true for fur
quality : females were equal to and
males lower than those on diets 1A and
2A. Pelt prices were estimated to be
equal to controls, but ration costs were
15% lower. Although feed cost per
pound was the same as for the control
group, higher grain levels resulted in
increased dry-matter content and thus
reduced feed consumption.

15



LINEAR PROGRAMMING

Test Group 3A

Objective: To determine protein and fat requirements for optimum growth and
fur production of mink using least-cost, electronically computed ra-
tions. Ration specifications for this group were 25% crude protein
(dry basis) and 1.25:1 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed this
ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Two percent of beet pulp added as a hinder.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 44.8 100.0
Crude protein 	 10.6 23.7
Crude fat 	 8.8 19.7
Crude fiber 	 1.4 3.1
Ash 	 3.4 7.5
Nitrogen free extract 	 20.6 46.0

Composition of premix 3A, parts as fed : Ground barley, 1.9 ; dicalcium phosphate, 1.4;
herring meal, 18.7; ground milo, 17.4; ground oat groats, 6.8; and wheat flour middlings, 53.8.

16
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,870 962
Weight gain (gm.) 	 720 184
Animal length (cm.) 	 43.8 36.2
Fur color* 	 160 240
Fur quality* 	  200 140
Weight of dried skin (gm.) 	 94 51
Length of dried skin (cm.) 	 69.2 53.4
Wet-belly incidence (%) 	 20
Estimated pelt value ($) 	 26.24 11.60
Ration cost per mink (% of control) 	 72

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

Discussion:

This series of six groups is part of a
larger program, covering several years,
designed to evaluate protein and fat
requirements of the mink for growth
and fur development. Previous work
has shown the lower level of crude pro-
tein that will produce satisfactory re-
sults to be about 25% (dry basis) but
that this level is extremely dependent
upon fat content. High fat concentra-
tions in the diet tend to lower feed in-
take, and at marginal protein levels
this may result in protein deficiency.
Also, increasing fat levels at a given
protein level usually has the effect of
producing larger mink. This year's
study was specifically designed to in-
vestigate protein levels at which in-

creasing fat depresses feed intake,
thus producing protein deficiency.
Treatment 3A dealt specifically with
25% protein and 20% fat. Both males
and females fed ration 3A weighed
less and had shorter pelts than the con-
trols, although it is interesting that
they were almost identical in weight
to mink on a ration of similar compo-
sition (1963 3E) last year. Fur color
scores were higher for males, poorer
for females, than the controls, while
fur quality was somewhat depressed
in both sexes. Lowered wet-belly in-
cidence plus better color resulted in
male pelt price estimates $6 over con-
trols; however, female pelt estimates
were depressed by $2. This ration was
28% cheaper to feed than 1A.
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LINEAR PROGRAMMING

Test Group 3B

Objective: To determine protein and fat requirements for optimum growth and
fur production of mink using least-cost, electronically computed ra-
tions. Ration specifications for this group were 25% crude protein
(dry basis) and 1 :1 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed this
ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Liver
0.9%

Note: Two percent of beet pulp added as a binder.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 43.6 100.0

Crude protein 	 10.0 22.9

Crude fat 	 10.9 25.0

Crude fiber 	 1.3 2.9

Ash 	 3.5 8.0

Nitrogen free extract 	 17.9 41.2

Composition of premix 3B, parts as fed : Dicalcium phosphate, 1.4 ; herring meal, 20.2 ;
ground limestone, 0.08 ; ground milo, 0.2 ; ground oat groats, 6.9 ; and wheat flour middlings,

71.2.
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PRODUCTION DATA

Males Females

Final weight (gm.) 	
Weight gain (gm.) 	
Animal length (cm.) 	
Fur color* 	
Fur quality* 	
Weight of dried skin (gm.) 	
Length of dried skin (cm.) 	
Wet-belly incidence (%) 	

1,886
750
43.6
200
160
94

68.0
40

1,043
425
37.4
250
150
58

59.3

Estimated pelt value ($) 	
Ration cost per mink (% of control) 	

23.74
66

12.25

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

Discussion:

This second linear-programmed treat-
ment involved a ration containing 25%
crude protein and 25% crude fat.
These specifications are similar to the
previous year's ration 1963 3D, when
decreased feed intake created a pro-
tein-deficiency situation, As expected,
the high fat level depressed overall
feed intake by 16% and protein con-
sumption similarly; however, growth
rate was apparently not adversely af-
fected. It is interesting that male
weights and pelt lengths on this treat-
ment were almost identical to those on
ration 3A, which contained equal pro-

tein but lower fat. Females in this
group were actually longer and heavier
than those on 3A. Nowhere in the cur-
rent series did increasing fat levels de-
press body weights, suggesting either
that the high fat levels selected were
not extreme enough, or else that there
was an improvement in quality of the
protein fed in 1964 over 1963. Fur
color ratings for males were poorer
than those for 3A; however, quality
was better. Female fur ratings were
equal to 3A but appreciably lower than
1A. As ration costs were 34% less
than 1A, this was the most economical
ration fed this year.
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LINEAR PROGRAMMING

Test Group 3C

Objective: To determine protein and fat requirements for optimum growth and
fur production of mink using least-cost, electronically computed ra-
tions. Ration specifications for this group were 30% crude protein
(dry basis) and 0.9:1 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed this
ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Two percent of beet pulp added as a binder.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 37.2 100.0
Crude protein 	 10.4 27.9
Crude fat 	 11.6 31.1
Crude fiber 	 1.2 3.1
Ash 	 3.3 9.0
Nitrogen free extract 	 10.7 28.9

Composition of premix 3C, parts as fed : Blood meal (flame-dried), 4.1; dicalcium phos-
phate, 0.23; herring meal, 23.7; meat and bone meal, 4.9; tomato pomace, 2.9; and wheat
flour middlings, 64.2.
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Results:	 GROWTH CURVES
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PRODUCTION DATA

Males Females
Final weight (gm.) 	
Weight gain (gm.) 	
Animal length (cm.) 	
Fur color* 	
Fur quality* 	
Weight of dried skin (gm.) 	
Length of dried skin (cm.) 	
Wet-belly incidence (%) 	

1,980
810
44.0
160
160
101
69.3

60

1,044
270
37.0
140
120

55
56.3

Estimated pelt value ($) 	
Ration cost per mink (% of control) 	

23.52
71

15.40

Fur color and quality, taken from dried skins, are rated from 100

Discussion:

s ) to 400 (poores

Accumulated evidence indicates that
animals, and the mink is apparently no
exception, eat to satisfy their energy
requirements. In this series of six
groups, feed consumption (corrected
for wastage) decreased generally in
proportion to level of fat in the ration
and ranges from 118 grams dry mat-
ter per mink per day for 20% fat to
80 grams for 42% fat. However,
when consumption is stated in terms of
gross, energy intake (kilocalories per
day), values become more uniform and
all groups fall within 7% of the aver-
age except 3A which was 12% over.
According to the experimental design,
each time fat content was increased at
a given protein level, protein consump-

tion was lowered, although apparently
not sufficiently to influence production.
This particular ration was calculated to
contain 30% protein at a protein :fat
ratio of 0.9:1 and is the first ration
formulated at this station in which fat
level exceeds protein. Both male and
female weights were increased over
groups fed 25% protein; however, this
difference is likely a result of the cor-
respondingly higher fat content of this
ration. Fur color for this group was
especially good and, in fact, was the
best of all experimental groups this
year. Fur quality, while slightly below
that recorded for the control group 1A,
was the best of any of the linear-pro-
grammed series.
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LINEAR PROGRAMMING

Test Group 3D

Objective: To determine protein and fat requirements for optimum growth and
fur production of mink using least-cost, electronically computed ra-
tions. Ration specifications for this group were 30% crude protein
(dry basis) and 0.8 :1 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed this
ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Liver
0.9%

Note: Two percent of beet pulp added as a binder.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 46.0 100.0
Crude protein 	  13.0 28.2
Crude fat 	 16.2 35.3
Crude fiber 	 1.5 3.2
Ash 	 4.8 10.4
Nitrogen free extract 	 10.5 22.9

Composition of premix 3D, parts as fed: Blood meal (flame-dried), 9.1 ; dicalcium phos-
phate, 1.2 ; herring meal, 25.6; meat and bone meal, 1.7; tomato pomace, 5.4; and wheat flour
middlings, 57.0.
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,000 1,116
Weight gain (gm.) 	 832 312
Animal length (cm.) 	 43.8 37.2
Fur color* 	 160 160
Fur quality* 	 200 140
Weight of dried skin (gm.) 	 107 57
Length of dried skin (cm.) 	 70.4 59.3
Wet-belly incidence (%) 	 80
Estimated pelt value ($) 	 22.16 15.00
Ration cost per mink (% of control) 	 71

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

Discussion:

Fur color in dark mink influences
price received probably more than any
other pelt characteristic. An opinion
quite often expressed is that high lev-
els of fat in the ration are associated
with a tendency toward brown under-
fur. Previous limited results here
(1962) verified this trend. This year,
with extreme levels of dietary fat
which range up to 42%, no depression
of fur color has been noted with in-
creasing content of fat. In fact, in
groups fed the four highest levels
(31% to 42%), color was actually su-
perior to that found in the control ra-
tion (1A) with much less fat (25%).

With respect to variation in protein,
there was no difference in fur color of
males, whereas females fed the lowest
protein (25%) were definitely infe-
rior. This ration containing 30% pro-
tein at a protein-fat ratio of 0.8 :1 may
be directly compared for effect of in-
creased fat content with group 3C.
Male size (both body weight and
length) was similar ; however, females
fed the higher fat level were larger.
There were no differences in fur color,
but quality scores were slightly below
those of 3C. Estimated pelt prices were
lower than for 3C because wet-belly
incidence was higher. Ration costs
were identical.
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LINEAR PROGRAMMING

Test Group 3E

Objective: To determine protein and fat requirements for optimum growth an
fur production of mink using least-cost, electronically computed ra
tions. Ration specifications for this group were 35% crude protei
(dry basis) and 0.9:1 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed thi
ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED DRY BASIS 

Liver
0.9%

Note: Two percent of beet pulp added as a binder.

PROXIMATE ANALYSIS

As fed Dry basis

% Vo
Dry matter 	 47.8 100.0
Crude protein 	 15.4 32.4
Crude fat 	 18.0 37.6
Crude fiber 	 1.6 3.3
Ash 	 5.7 11.9
Nitrogen free extract 	 7.1 14.8

Composition of premix 3E, parts as fed : Blood meal (flame-dried), 21.8; dicalcitim phos-
phate, 1.0 ; herring meal, 30.6 ; tomato pomace, 5.4 ; wheat bran, 16.1 ; and wheat flour mid-
dlings, 25.1.
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,936 968
Weight gain (gm.) 	 844 186
Animal length (cm.) 	 43.6 36.4
Fur color* 	 180 180
Fur quality* 	 180 120
Weight of dried skin (gm.) 	 99 57
Length of dried skin (cm.) 	 67.6 62.0
Wet-belly incidence (%) 	 80
Estimated pelt value ($) 	 20.44 13.32
Ration cost per mink (% of control) 	 77

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

Discussion:

Fur quality for all animals of this
linear-programmed series showed lit-
tle variation in relation to change in
protein level and male fur quality was
practically identical. Experiments run
earlier have indicated that pelt quality
as influenced nutritionally declines only
after body weight declines. Reducing
protein levels to 20% drastically and
uniformly decreased pelt quality. On
the other hand, increasing protein lev-
els from 25% to 50% did not result in
improved fur quality. Similarly, in
this experiment, level of ration fat had
little influence on fur quality scores.

Pelt qualities in these computer-for-
mulated groups, though, did run below
values for controls, IA, but this has
not been a consistent observation with
previous linear-programmed rations
when compared with controls. Protein
and fat levels for this specific test
group were 35% and 38.9%, respec-
tively, with analytical values somewhat
below these. Both male and female
weights were lower than expected for
a fat level this high, although male
carcass lengths were similar to other
groups of this series. Male pelt prices
were reduced and were a direct reflec-
tion of high wet-belly incidence.

25



LINEAR PROGRAMMING

Test Group 3F

Objective: To determine protein and fat requirements for optimum growth and
fur production of mink using least-cost, electronically computed ra-
tions. Ration specifications for this group were 35% crude protein
(dry basis) and 0.8 :1 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed this
ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED

Note: Two percent of beet pulp added as a binder.

PROXIMATE ANALYSIS

As fed Dry basis

% %

Dry matter 	 48.2 100.0
Crude protein 	 15.0 31.2
Crude fat 	 20.4 42.3
Crude fiber 	 1.6 3.3
Ash 	 6.1 12.7
Nitrogen free extract 	 5.1 10.5

Composition of premix 3F, parts as fed: Blood meal (flame-dried), 27.8; dicalcium phos-
phate, 1.1 ; herring meal, 34.0; tomato pomace, 4.3; and wheat bran, 32.8.
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,030 1,060
Weight gain (gm.) 	 880 275
Animal length (cm.) 	 43.8 36.4
Fur color* 	 175 150
Fur quality* 	 175 175
Weight of dried skin (gm.) 	 108 59
Length of dried skin (cm.) 	 69.4 57.8
Wet-belly incidence (%) 	 100
Estimated pelt value ($) 	 17.78 14.50
Ration cost per mink (% of control) 	 82

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

I	 Discussion:

This last ration of the linear-pro-
grammed series has been formulated
to the specifications of 35% protein
and a 0.8:1 protein-fat ratio. The ratio
actually achieved was 0.74:1 as the
protein level was only 31.2% and fat
42.3%. Production on this extremely
fat ration was generally good; how-
ever, there were two losses in this
group. To check possibility of fatty
degeneration, livers were saved for fat
determinations. Males weighed the
heaviest of any of the programmed
groups and females were second heav-
iest. Fur color was good for both males
and females and superior to the con-
trols (1A). Fur quality scores, espe-
cially for females, were below others

in this series. All males were affected
with wet belly and the severity was
fairly extreme, resulting in low esti-
mated pelt values. Wet-belly incidence
throughout these six computed groups
shows an almost perfect correlation
with ration fat percentage. The range,
to illustrate, at 20% fat was 20% in-
cidence and at 42% fat was 100%. Ra-
tion costs for groups 3E and 3F are
below the control lA but increased
above others in the linear-programmed
series. Generally, addition of fat has
the effect of reducing costs by decreas-
ing feed consumption; however, it
would appear from these data that
when ration fat is raised above a cer-
tain level, costs increase.
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ONE-HUNDRED PERCENT DRY

Test Group 4A

Objective: To develop a ration suitable for mink growth and furring formulated
electronically to the best-estimated requirements entirely from dry
ingredients.

Methods: Twenty-four standard dark mink kits (15 males and 9 females)
were fed this ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Two percent of beet pulp added as a binder.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 70.7 100.0
Crude protein 	 23.7 33.5
Crude fat 	 15.5 22.0
Crude fiber 	 2.5 3.5
Ash 	 5.6 7.9
Nitrogen free extract 	 23.4 33.1

Composition of premix 4A, parts as fed : Blood meal (spray-dried), 18.6; dicalcium phos-
phate, 3.6 ; distiller's dried solubles, 16.1 ; herring meal, 22.0 ; wheat bran, 16.1 ; wheat flour.
middlings, 19.8 ; and vitamin-mineral mixture, 3.8.
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DATE

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,831 1,036
Weight gain (gm.) 	 778 256
Animal length (cm.) 	 43.6 35.9
Fur color* 	 187 213
Fur quality* 	 127 150
Weight of dried skin (gm.) 	 99 53
Length of dried skin (cm.) 	 69.1 55.8
Wet-belly incidence (%) 	 53
Estimated pelt value ($) 	 23.08 13.25
Ration cost per mink (% of control) 	 75

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

Discussion:

The diet fed test group 4A was com-
pounded entirely of dry ingredients
and was formulated by linear pro-
gramming. The fallowing specifica-
tions were given the computer : pro-
tein-35%, f at-25 %, crude fiber-
3%, and ash-10% or less. The final
ration mix met these specifications
fairly closely. It should be noted that
this ration is not one of the computed
series, 3A-3F, which investigated pro-
tein :fat levels. The premixed dry in-
gredients were soaked in water to sat-
uration and were then blended with
lard. A vitamin-mineral mix, from a
purified diet formula developed at
Cornell University, was added to en-
sure adequacy of these items. The re-

sults showed poorer growth : males
were 308 grams lighter and females
138 grams lighter than controls. Ani-
mal carcass length was about equal to
controls, but pelt length averaged more
than 1 inch shorter. Pelt color and
quality scores were generally better
for males, poorer for females, than
controls. Wet-belly incidence was
slightly lowered, but severity was con-
siderably lessened. This latter item
contributed to a $3 higher average es-
timated pelt price for males. The ra-
tion cost was reduced 25% below con-
trols, but it does not include the cost of
the vitamin-mineral mix which was
made up in the laboratory from rea-
gent grade chemicals.
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HIGH DRY

Test Group 4B

Objective: To replicate a linear-programmed ration (1964 3A :30% protein,
30% fat) which produced large, well-furred mink at considerably
reduced ration costs.

Methods: Twenty-four standard dark mink kits (15 males and 9 females)
were fed this ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED
	

DRY BASIS

Note: Two percent of beet pulp added as a binder.

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 43.9 100.0
Crude protein 	 12.5 28.5
Crude fat 	 12.1 27.6
Crude fiber 	 1.5 3.5
Ash 	 2.6 5.9
Nitrogen free extract 	 15.2 34.5

Composition of premix 4B, parts as fed : Wheat flour middlings, 65.7 ; herring meal, 21.7;
meat and bone meal, 7.5; wheat bran, 2.4; blood meal (spray-dried), 2.1; and tomato pomace,
0.6.
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Results:	 GROWTH CURVES
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,872 1,087
Weight gain (gm.) 	 750 311
Animal length (cm.) 	 43.1 36.2
Fur color* 	 167 178
Fur quality* 	 153 178
Weight of dried skin (gm.) 	 95 57
Length of dried skin (cm.) 	 68.5 56.4
Wet-belly incidence (%) 	 53
Estimated pelt value ($) 	 22.51 12.50
Ration cost per mink (% of control) 	 69

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

DEC
S

Discussion:

Past linear-programmed rations have
been tested initially with small groups
of mink, so that when one shows prom-
ise it is desirable to retest with more
animals. Test group 4B is an example
of such re-testing of a diet formula
originally listed as 1963 3A. Growth
performance was not as good as pre-
viously. Males were 267 grams lighter
and females 107 grams lighter than
controls this year. (In 1963, males on
this diet were the largest of all experi-
mental groups.) Carcass length was
slightly lowered in males, equivalent to
controls in females, and, as might be
expected, pelt length was lower in
males. Fur color was considerably bet-

ter in males and equivalent to controls
in females, while quality was good in
males but fell off markedly in the fe-
males. Both incidence and severity of
wet-belly were slightly less in this
group than in 1A. Feed cost was sig-
nificantly reduced to 31% less than
the controls. Actually, the cost of ra-
tion was increased (4.30/lb. in 1A vs.
5.80/1b. in 4B); however, feed con-
sumption was lowered by half, due to
the higher dry matter and fat levels so
that overall feed cost per mink was
reduced. This reduction was made even
more attractive by increased pelt val-
ues of $2.20 per male, although female
pelt values were down $1.22, on the
average.
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AS FED DRY BASIS

LIMITED SOURCE—TURBOT

Test Group 5A

Objective: To determine the feasibility, in the interest of satisfactory and eco-
nomical production, of a greatly simplified mink ration primarily
composed of two ingredients—frozen fish and a cereal byproduct in
a balanced combination.

Methods: Twenty-four standard dark mink kits (15 males and 9 females)
were fed this ration from July 24 to pelting in early December.

RATION COMPOSITION

PROXIMATE ANALYSIS

As fed Dry basis

% %
Dry matter 	 29.1 100.0
Crude protein 	 9.6 33.2
Crude fat 	 5.6 19.4
Crude fiber 	 1.0 3.3
Ash 	 3.9 13.3
Nitrogen free extract 	 9.0 30.8

Composition of premix 5A, parts as fed : Wheat flour middlings, 90.6; dicalcium phos-
phate, 7.5 ; sodium phosphate, 1.9 ; and d-alpha tocopheryl acetate, 0.059.
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,695 1,030
Weight gain (gm.) 	 653 252
Animal length (cm.) 	 42.8 36.1
Fur color* 	 207 167
Fur quality* 	 140 133
Weight of dried skin (gm.) 	   91 52
Length of dried skin (cm.) 	 65.6 53.8
Wet-belly incidence (%) 	 20
Estimated pelt value ($) 	 22.43 13.83
Ration cost per mink (% of control) 	 76

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

Discussion:
This treatment group along with the

following one (5B) was designed to
test the feasibility of meeting the major
requirements of mink from a minimum
number of ingredients. The ration was
balanced for protein, fat, fiber, cal-
cium„ and phosphorus but not for vita-
mins or trace minerals, on the assump-
tion that these latter would be ade-
quately supplied by the major ingredi-
ents. At the start of the experiment,
the diet fat level was considerably
lower than specified (12.5% rather
than 21.6%) due to a shipment of tur-
bot which contained only 20.9% fat, as
compared to the usual 38.7%. Later
shipments of turbot were more normal
and the fat specification was more

nearly met. Results were probably in-
fluenced by the initial period on low
dietary fat. Animals were small—males
being almost 1 pound and females
pound less than controls. Carcass
length was slightly less for males but
pelt length was significantly shorter.
Male pelts were 24- inches shorter than
controls. Fur color and quality approx-
imately equaled treatment 1A for both
sexes, and it is interesting that under-
fur "browning," sometimes attributed
to high-turbot feeding, was absent.
Wet-belly incidence was reduced to
20%, and estimated pelt values were
consequently raised. Ration costs were
lowered nearly one-quarter, but did not
include the chemically pure phosphorus
supplement.
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LIMITED SOURCE—CHICKEN OFFAL

Test Group 5B

Objective: To determine the feasibility, in the interest of satisfactory and eco-
nomical production, of a greatly simplified ration primarily com-
posed of two ingredients—chicken offal and a cereal byproduct in
a balanced combination.

Methods: Twenty-four standard dark mink kits (15 males and 9 females)
were fed this ration from July 24 to pelting in early December.

RATION COMPOSITION

AS FED	 DRY BASIS

PROXIMATE ANALYSIS

As fed Dry basis

% %

Dry matter 	 35.1 100.0
Crude protein 	 12.2 34.6
Crude fat 	 6.8 19.4
Crude fiber 	 0.8 2.4
Ash 	 3.9 11.1
Nitrogen free extract 	 11.4 32.5

Composition of premix 5B, parts as fed: Blood meal (flame-dried), 14.6; wheat flour
middlings, 78.6; dicalcium phosphate, 1.7; sodium phosphate, 5.1; and d-alpha tocopheryl ace-
tate, 0.054.
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,769 1,132
Weight gain (gm.) 	 671 361
Animal length (cm.) 	 43.6 37.0
Fur color* 	 180 144
Fur quality* 	 -187 433
Weight of dried skin (gm.) 	 94 59
Length of dried skin (cm.) 	 68.1 57.7
Wet-belly incidence (%) 	 40
Estimated pelt value ($) 	 22.92 14.61
Ration cost per mink (% of control) 	 85

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

Discussion:
This treatment was the second at-

tempt at ration simplification. It dif-
fered from treatment 5A in that the
fresh ingredient was chicken waste
rather than turbot. The other major
ingredient, wheat flour middlings, was
the same for both treatments. The de-
sired ration specifications were for
35% protein and 22% fat ; however, it
was impossible to achieve the protein
desired, using chicken waste, without
exceeding the fat level. Inclusion of
blood meal at a level of 4% allowed
the desired relationship to be made.
Male animals on this treatment were
significantly smaller than the controls,

although larger than those on the other
simplified (turbot) diet, on the basis
of both final weights and pelt lengths.
Again, animal lengths were similar to
the controls. Females were equal to or
better than 1A animals in all size cri-
teria. Fur color scores were improved
over the controls in both sexes, but
fur quality was somewhat lower. Pelt
price estimates averaged higher than
controls for both males and females,
reflecting better color and lowered wet-
belly incidence. The cost of the ration,
excluding the phosphorus source which
was provided in reagent grade from
the laboratory, was 15% lower than
the control diet.
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