




Test Results at a Glance
Test Group

lA Standard control ration based on fish, chicken waste, and cereal pro-
duced satisfactory growth and fur characteristics against which other
rations are compared.

1B	 Basal, horsemeat-containing ration—fed unchanged for five years—
serves as an index to yearly changes.

1C Substitution of ground oat groats for fortified cereal in the standard
control formula gave equivalent performance to controls but did not
appreciably alter ration costs per mink.

1D Reducing protein and fat levels in the standard control formula after
September 20 reduced male size somewhat, improved fur color and
male pelt value, but lowered female pelt color rating and values. Ra-
tion cost was not lowered, since feed consumption was increased.

2A Replacement of 15% sole by 15% wheat flour middlings did not sig-
nificantly alter growth or fur characteristics but lowered wet-belly in-
cidence and ration costs below controls.

2B Replacement of 15% sole by 15% wheat bran reduced wet-belly inci-
dence considerably, raised male pelt values, but did not lower feed
costs per mink due to increased consumption.

3A Linear-programmed ration formulated to contain 30% protein and
30% fat proved economical, supported excellent growth, but resulted
in high wet-belly incidence.

3B Ration computed to specifications of 30% protein and 24% fat was
economical and gave lowered wet-belly incidence but poorer growth
and male pelt color than higher fat diet (3A).

3C Programmed ration formula with 30% protein and 20% fat produced
somewhat smaller mink than higher fat levels (3A, 3B) but gave
less wet-belly incidence and better male pelt price.

3D Ration formulated to specifications of 25% protein and 25% fat
showed importance of nutritional interrelationships. Relatively high
fat level depressed feed consumption, forcing slight protein deficiency.

3E Decreased fat level in 25% protein computed ration resulted in im-
proved performance, growthwise. Satisfactory fur color and quality
and resulting economy make these rations attractive.

3F Final diet in linear-programmed group was listed at 25% protein and
16.7% fat, actually contained somewhat less of each. Growth was
better than expected; however, pelt lengths were reduced and wet-
belly incidence was unexpectedly high.

4B Ration composed largely of dry ingredients proved more economical
than conventional control diet ; supported somewhat poorer male
growth but equivalent pelt returns to controls.



1963 Ptopeda Rome

Experiments in Mink Nutrition
JOHN ADAIR, F. M. STOUT, J. E. OLDFIELD1

Introduction
Readers familiar with past publica-

tions of this series will find that this
report follows a similar plan of pres-
entation. The experiments reported
were carried out during 1963, starting
July 25 with animals weaned on July 6
and continuing until pelting in early
December. Total length of the experi-
mental feeding period was 134 days.
Test groups included 28 standard dark
mink each (10 males, 18 females) ex-
cept for the series 3A-3F which con-
sisted of 5 males and 5 females each.
Mutation mink (pastels and sapphires)
were involved in fur abnormality ex-
periments that will be reported else-
where.

Interpretation of data

Experiments are presented sepa-
rately, on facing pages. Test diet com-
position is given in two ways : in terms
of ingredient formula, which is shown
in pie-chart form, and in terms of
nutrient content as shown by proximate
analysis. In each case, contents are
shown for the wet ration before mix-
ing with water to a hamburger-like
consistency and as percentages of the
actual dry matter in the ration. The
differences are sometimes revealing in
terms of the contributions that various
feeds make to ration nutrient content.
Further data on nutrient contents of

individual ingredients used are in-
cluded in a table on the last page of
this publication. Animal performance
is shown graphically in growth curves
covering the feeding period and in
table form including various pelt char-
acteristics. Fur color and quality grades
were assigned by experienced graders.
Since separate graders handled male
and female skins, values are not neces-
sarily comparable between sexes. Av-
erage values for both color and quality
were set at 2 and pelts grading above
and below this mean were given values
of 1 or 3 respectively. Weights and
lengths of dried skins were averaged
only for those animals pelted	 breed-
ers, of course, were not included. The
same consideration applies to wet-belly
data. Incidence of wet belly on all ra-
tions is extremely high due to inherent
wet-belly susceptibility in the Station
herd; therefore, rations should not be
unduly penalized as the cause of wet
belly. Incidence reported is probably
higher than would be encountered in
commercial herds on the same rations.

Average pelt sale prices were from
estimates (corrected for length and
wet-belly severity) assigned by grad-
ers as of January 1964 ; live grades
made earlier were used on animals
held as breeders. Ration costs are
based on feed items only, F.O.B.

I AUTHORS: John Adair is Superintendent, Experimental Fur Farm, F. M. Stout is
Assistant Professor of Animal Nutrition and J. E. Oldfield is Professor of Animal Nutrition,
Department of Animal Science. W. G. Brown, Department of Agricultural Economics, pro-
vided guidance and assistance in linear programming techniques.
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source, and are shown as percentages
of the cost of the control ration fed
group 1A. This ration is considered
reasonably representative of a normal
ranch feed mix in this area.

For convenience in comparing re-
sults from various test diets, a sum-
mary graph is presented on page 2.
The control group (1A) was given a
value of 100%, and other groups are
shown as relative percentages of the
control. This procedure equates the
control males and females in the case
of fur color and quality and means
that values for the two sexes are not
strictly comparable in these fur char-
acteristics.

Fur farm production

Although incidental to the results re-
ported herein, production performance

data are interesting as a measure of the
overall operation of the Experimental
Fur Farm. On May 21, 1963, a total
of 604 kits was counted, including 445
normal standard darks, 49 darks on a
special "cotton-fur" study, 53 pastels,
and 57 sapphires. The overall "ranch
average" production of all females kept
from December as breeders was 3.18
kits (3.53 for normal darks, 2.79 for
pastels, and 2.28 for sapphires). Main-
tenance of special breeder groups for
fur abnormality studies lowered repro-
ductive performance somewhat. All
mink weaned were placed on experi-
ment, and the following mink were re-
tained for future use as breeders : 13
male and 95 female darks ; 2 male
and 8 female pastels; and 2 male and
20 female sapphires.



Diet Studies
CONTROL RATION

Test Group 1A

Objective: To provide a standard ration against which animal performance on
all other experimental rations can be compared. This ration differs
from the control of last year in that chicken offal replaces the proc-
essed meat product.

Methods: Twenty-eight standard dark mink kits (10 males and 18 females)
were fed this ration from July 25 to pelting, December 5.

RATION COMPOSITION
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25.7%

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 28.8 100.0
Crude protein 	 13.6 47.1
Crude fat 	 6.3 21.9
Crude fiber 	 0.6 2.1
Ash 	 2.7 9.4
Nitrogen free extract 	 5.6 19.5

Composition of cereal mix OSU 52A as fed: Ground oat groats, 65.0%; alfalfa meal,
10.0%; wheat germ meal, 10.0%; soybean oil meal, 10.0%; brewer's yeast, 4.3%; 2-4-9-10,
0.4%; Terramycin (TM-10), 0.25%; d-1 methionine, 0.05%; and d-alpha tocopheryl ace-
tate, 0.115%.
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Results:	 GROWTH CURVES
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DATE

PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,022 1,078
Weight gain (gm.) 	 841 277
Animal length (cm.) 	 44.0 37.0
Fur color* 	 230 156
Fur quality* 	 200 156
Weight of dried skin (gm.) 	 114 62
Length of dried skin (cm.) 	 72.0 58.3
Wet-belly incidence (%) 	  80 17
Estimated pelt value ($) 	 22.66 15.62
Ration cost per mink (% of control) 	 100

*Fur color and quality, taken from dried skins, are rated from 100 (best) to 400 (poorest).
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Discussion:
Two changes were made in this

control ration as compared to the con-
trol ration (62-1A) fed last year.
Chicken waste was used to replace
Drum-Pak, since the local price was
lower and previous experiments with
it had shown satisfactory results. In
addition, vitamin E was added to pre-
vent rancidity in the diet fat and/or
to protect the animal from possible
rancidity already present. A compari-
son of growth data between the two
years showed males nearly identical
in weight (2,036 g. vs. 2,022 g. for
1962 and 1963, respectively) and in
carcass length (44.4 vs. 44.0 cm., re-
spectively). Females were shorter and
somewhat smaller on the 1963 diet

(weights : 1,153 vs. 1,078 g.; lengths
38.0 vs. 37.0 cm. for 1962 and 1963,
respectively). Male pelt weights were
nearly identical for the two years;
female pelt weights slightly less in
1963. Since fur color and quality are
subjective measurements, data are not
necessarily comparable; however, both
years the females showed better color
and quality than the males. Estimated
pelt prices shown were depressed in
the case of the males by the high wet-
belly incidence. Since our studies sug-
gest that wet belly is influenced by ge-
netic factors, possibly this ration may
be penalized unfairly. Removing the
wet-belly penalty, a more realistic male
pelt price would be 30% higher.
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ORIGINAL STANDARD CONTROL

Test Group 1 B

Objective: To provide a ration of known-adequate ingredients, unchanged in
formulation now for five years, which serves as a reference point to
yearly improvement in the control ration.

Methods: Twenty-eight standard dark mink kits (10 males and 18 females)
were fed this ration from July 25 to pelting, December 5.

RATION COMPOSITION

AS FED	 DRY BASIS

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	  27.5 100.0
Crude protein 	 14.2 51.5
Crude fat 	 5.7 20.8
Crude fiber 	 0.7 2.7
Ash 	 2.8 10.3
Nitrogen free extract 	 4.1 14.7

Composition of cereal mix OSU 46A as fed: Wheat germ, 25.0%; 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, 0.4%; Terramycin (TM-10), 0.25%; and d-1 methio-
nine, 0.05%.
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Results:	 GROWTH CURVES

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,946 1,097
Weight gain (gm.) 	 758 315
Animal length (cm.) 	 44.0 37.1
Fur color* 	 240 178
Fur quality* 	 170 167
Weight of dried skin (gm.) 	 113 59
Length of dried skin (cm.) 	  69.1 57.1
Wet-belly incidence (%) 	 88 9
Estimated pelt value ($) 	 21.71 14.75
Ration cost per mink (% of control) 	 134

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

Discussion:
Ration 1B represents a standard

reference diet that has been fed
unchanged for five years. Performance
has been quite consistent; this year's
males were only 33 grams heavier than
the five-year average. Comparison of
performance on ration 1B with that
on the control (1A) shows no signifi-
cant differences, growthwise, in either
males or females, as measured in
weight gains or carcass lengths. Pelt
color and quality data likewise revealed
no significant differences between this
group and 1A. Estimated sale prices
(as for group 1A) were adversely

affected by the high incidence of wet
belly in the males. Again, a more
realistic evaluation of male pelt prices
would be 30% increased over that
listed, or about $29. In this connection,
the five-year data are revealing, since
on this identical ration wet-belly in-
cidence has increased over five years
from 27% to 88% of the males in-
volved. This emphasizes the impor-
tance of inheritance in determining
susceptibility to wet-belly condition.
The cost of this ration is higher than
that of 1A, reflecting the higher cost of
horsemeat than of the chicken waste.



Sole
12.0%

Tripe
8.8 %

Rockfish

22.1 %
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Turbot

21.3%

Raw Oot Groats

25.7 %

REVISED CONTROL

Test Group 1C

Objective: To replicate the 1962 test where it was observed that oat groats
could serve as the only cereal ingredient replacing the fortified
cereal mixture of the control ration.

Methods: Twenty-eight standard dark mink kits (10 males and 18 females)
were fed this ration from July 25 to pelting, December 5.

RATION COMPOSITION

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 28.2 100.0
Crude protein 	 12.7 45.1
Crude fat 	 6.4 22.8
Crude fiber 	 0.5 1.6
Ash 	 2.4 8.6
Nitrogen free extract 	 6.7 21.9

In this experimental ration, cereal mix OSU 52A was replaced by oat groats (dehulled
oat kernels).
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,091 1,126
Weight gain (gm.) 	 909 336
Animal length (cm.) 	 44.9 37.0
Fur color* 	 200 156
Fur quality* 	 230 183
Weight of dried skin (gm.) 	 126 63
Length of dried skin (cm.) 	 72.3 58.4
Wet-belly incidence (%) 	 100 22
Estimated pelt value ($) 	 22.17 14.93
Ration cost per mink (% of control) 	 99

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

Discussion:
This ration is a replication of last

year's (62-1C) with the exception that
chicken waste rather than Drum-Pak
was included. The results represent,
then, two years' investigation of sub-
stitution of oat groats for a fortified
cereal (OSU-52A), and they confirm
previous suggestions that such substi-
tution does not adversely affect per-
formance. Animals on ration 1C were
generally heavier than those on lA as
had been noted before. These differ-
ences were not statistically significant,
although the increased gains of the
females on 1C approached significance.
Pelt production was very similar on

this ration and 1A, and no significant
differences occurred, although color ap-
peared slightly better for males while
quality appeared slightly poorer for
both sexes on ration 1C. One interest-
ing and consistent observation has been
the heavier leather of pelts from males
fed this ration. In comparing results
between years, it will be found that
performance was very similar on ra-
tions 62-1C and 63-1C. It may be con-
cluded that oat groats may be substi-
tuted for fortified cereal in this ration;
however, it will be noticed that ration
costs are not substantially altered by
this substitution.
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REVISED CONTROL

Test Group ID

Objective: To determine the effect of reducing ration protein and fat levels on
body weight and length and pelt size and quality after major body
growth has been attained.

Methods: Twenty-eight standard dark mink kits (10 males and 18 females)
were fed the control ration (1A) from July 25 until September 24.
Hereafter until pelting, December 5, the ration shown below was
fed.

RATION COMPOSITION

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 30.2 100.0
Crude protein 	 11.4 37.7
Crude fat 	 4.4 14.5
Crude fiber 	 1.5 5.1
Ash 	 2.3 7.5
Nitrogen free extract 	 10.6 35.2

Composition of cereal mix OSU 52A as fed: Ground oat groats, 65.0%; alfalfa meal,
10.0%; wheat germ meal, 10.0%; soybean oil meal, 10.0%; brewer's yeast, 4.3%; 2-4-9-10,
0.4%; Terramycin (TM-10), 0.25%; d-1 methionine, 0.05%; and d-alpha tocopheryl acetate,
0.115%.
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Results:	 GROWTH CURVES

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,865 1,005
Weight gain (gm.) 	 695 231
Animal length (cm.) 	 44.2 37.2
Fur color* 	 170 206
Fur quality* 	 200 161
Weight of dried skin (gm.) 	 105 57
Length of dried skin (cm.) 	 70.1 56.4
Wet-belly incidence (%) 	 70 14
Estimated pelt value ($) 	 25.17 13.99
Ration cost per mink (% of control) 	 109

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

Discussion:
This experiment was an investiga-

tion of effects of lowering ration
protein and fat contents after the
period of major growth was past. The
ration change was made gradually over
the week ending September 19 and
included reduction of protein from
47.1% to 37.7% and reduction of fat
from 21.9% to 14.5%. These reduc-
tions were accomplished by replacing
25 parts of turbot in the ration, as fed,
with 5 parts each of wheat bran and
wheat flour middlings. The latter ma-
terials were chosen for reasons of
economy, in addition to their nutrient
content. Compared to those on diet 1A,
both males and females on this diet
were smaller : males by 157 grams and

females by 73 grams. Pelt length was
reduced for both sexes although ani-
mal lengths were equivalent to the con-
trols. Other pelt characteristics varied,
and may show the influence of sex
upon nutritional requirements. Color
was much better for males on this diet,
although significantly poorer for fe-
males, than the controls. Improved
color made estimated prices for males
$2.50 higher than controls. Interest-
ingly, the diet costs for mink on this
ration were somewhat greater than for
diet 1A, despite the introduction of the
less expensive ingredients. This hap-
pened because food consumption was
considerably higher for group 1D than
for group 1A.
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Wheat Flour Middlings

31.9 %

Rockfish
16.6 %

OSU 52A

19.1 %
Turbot

16.0%

WHEAT FLOUR MIDDLINGS

Test Group 2A
Objective: To evaluate inclusion of 15% of wheat flour middlings, an econom-

ically priced grain by-product, in the mink ration as a partial re-
placement for the fish portion.

Methods: Twenty-eight standard dark mink kits (10 males and 18 females)
were fed this ration from July 25 to pelting, December 6.

RATION COMPOSITION

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 31.0 100.0
Crude protein 	 10.6 34.2
Crude fat 	 4.5 14.6
Crude fiber 	 1.0 3.2
Ash 	  2.0 6.5
Nitrogen free extract 	 12.9 41.5

Composition of cereal mix OSU 52A as fed: Ground oat groats, 65.0%; alfalfa meal,
10.0%; wheat germ meal, 10.0%; soybean oil meal, 10.0%; brewer's yeast, 4.3%; 2-4-9-10,
0.4%; Terramycin (TM-10), 0.25%; d-1 methionine, 0.05%; and d-alpha tocopheryl acetate,
0.115%.
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Results:	 GROWTH CURVES
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,900 1,074
Weight gain (gm.) 	 735 288
Animal length (cm.) 	 43.6 36.9
Fur color* 	 240 178
Fur quality* 	 180 161
Weight of dried skin (gm.) 	 99 60
Length of dried skin (cm.) 	 68.6 56.0
Wet-belly incidence (%) 	 56 0
Estimated pelt value ($) 	 23.70 14.81
Ration cost per mink (% of control) 	 89

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

Discussion:
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Test group 2A continues investiga-
tions begun in 1961 on replacement of

r a fish component of the diet with a
cereal grain or grain by-product. These
experiments had the twofold objectives
of replacing a scarce fish ingredient
and increasing ration economy. Ration
2A had 15% wheat flour middlings
substituted for the 15% sole in ration
1A. Because of its greater dry matter
content, the middlings supplied about
three times the nutrients as the sole
it replaced, and on a dry matter basis
these 15% middlings contributed some
32% of total ration nutrients. Animal
growth was not significantly altered
from the controls, although final
weights were reduced by 122 grams for

males. There was no significant differ-
ence in animal length, but pelt lengths
were slightly less for both sexes.
Neither color nor quality of the pelts
from mink on ration 2A showed sig-
nificant differences from the controls.
As expected, the substitution of cereal
for fish resulted in a less expensive
feed and ration costs were 11% below
those of the controls. Wet-belly inci-
dence was reduced, probably because
of the lower ration fat content, and
because of this the estimated pelt
values were $1.00 higher for males.
Feed consumption was increased some-
what by lowering fat content. Con-
sumption for 1A was 23.8 pounds of
dry matter and for 2A, 28.9 pounds.
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OSU 52A
19.1 %

Turbot

16.0%

Liver
1.8% Rockfish

16.6%

WHEAT BRAN

Test Group 2B

Objective: To evaluate the inclusion of 15% of wheat bran, an economically
priced grain by-product, in the mink ration as a partial replacement
for the fish portion.

Methods: Twenty-eight standard dark mink kits (10 males and 18 females)
were fed this ration from July 25 to pelting, December 6.

RATION COMPOSITION

PROXIMATE ANALYSIS

AS FED DRY BASIS

Dry matter 	 29.2 100.0
Crude protein 	 10.1 34.7
Crude fat 	 4.1 13.9
Crude fiber 	 1.5 5.3

Ash 	 2.2 7.4
Nitrogen free extract 	 11.3 38.7

Composition of cereal mix OSU 52A as fed: Ground oat groats, 65.0%; alfalfa meal,
10.0%; wheat germ meal, 10.0%; soybean oil meal, 10.0%; brewer's yeast, 4.3%; 2-4-9-10,
0.4%; Terramycin (TM-10), 0.25%; d-1 methionine, 0.05%; and d-alpha tocopheryl acetate,
0.115%.
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Results:	 GROWTH CURVES
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,894 1,047
Weight gain (gm.) 	 695 239
Animal length (cm.) 	 44.4 36.7
Fur color* 	 210 167
Fur quality* 	 180 167
Weight of dried skin (gm.) 	 112 57
Length of dried skin (cm.) 	 70.3 57.8
Wet-belly incidence (%) 	 33 10
Estimated pelt value ($) 	 26.80 15.09
Ration cost per mink (% of control) 	 105

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

Discussion:

Test group 2B is a duplication of
2A with the exception that wheat bran

r rather than wheat flour middlings was
used to replace three-fourths of the
sole in the diet. Differences both in
physical nature and nutrient content of
wheat bran and wheat flour middlings
caused some differences in animal re-
sponses. It was noticed, for example,
that droppings of animals on this diet
were consistently firmer than those on
other diets, whereas high levels of
wheat flour middlings resulted in very
loose droppings. Also, wet-belly inci-
dence on this diet was reduced to 33%
of the males, as compared to 56% on
ration 2A and 80% on the control
ration. In all wet-belly comparisons, it

must be remembered that the OSU
herd of mink are particularly suscep-
tible. This lowered wet-belly incidence
resulted in estimated pelt values for
males $4.00 higher than in group 1A.
Growth performance on diet 2B was
similar to that on 2A. Pelt color and
quality ratings were both slightly better
for the males and slightly poorer for
the females than were the control mink.
Although ration 2B cost less per pound
than 1A, ration costs per mink were
higher, due to increased consumption
(34.2 pounds of dry matter for 2B as
compared to 23.8 pounds for 1A).
Such increased feed consumption ap-
pears to be characteristic on diets low
in fat.

17

2500

2000

is 1500

S

woo

500



LINEAR PROGRAMMING

Test Group 3A

Objective: To determine protein and fat requirements of growing-furring mink
using electronically computed, least-cost rations. Ration specifica-
tions for this group (one of a series of six) were 30% 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 25 to pelting, December 4.

RATION COMPOSITION

Note : 2% of beet pulp was added to hold feed on wire.

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 44.1 100.0
Crude protein 	 12.6 28.5
Crude fat 	 12.6 28.5
Crude fiber 	 1.2 2.7
Ash 	 2.3 5.3
Nitrogen free extract 	 15.4 35.0

Composition of Premix 3A 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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PRODUCTION DATA

Males Females

Final weight (gm.) 	 2,103 1,048
Weight gain (gm.) 	 950 254
Animal length (cm.) 	 44.5 36.6
Fur color* 	 225 160
Fur quality* 	 200 180
Weight of dried skin (gm.) 	 110 57
Length of dried skin (cm.) 	 72.6 56.0
Wet-belly incidence (%) 	 100 67
Estimated pelt value ($) 	 23.25 14.18
Ration cost per mink (% of control) 	 75

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

Discussion:

Test groups 3A-3F comprise a series
of animal lots devoted to a linear pro-
gramming experiment. These tests
compare various combinations of pro-
tein and fat in least-cost rations formu-
lated by an electronic computer. Previ-
ous experiments of this type have
shown 20% dietary protein to be insuf-
ficient while 25% or higher is ap-
parently adequate for growing-furring
mink. Increased dietary fat level caused
increased growth but at higher levels
tended to reduce fur color ratings,
causing brownish pelts in dark animals.
Ration 3A contained 30% protein and
30% fat. Males in this lot were the
heaviest of any test group and female
growth compared well with other

groups. Male pelts were correspond-
ingly longer than any other group;
female pelts about 1 inch less than
controls (1A). Neither fur color nor
quality for either sex differed signifi-
cantly from the controls. The color
ratings are particularly interesting,
since the fat level in diet 3A was con-
siderably higher than in 1A. Perhaps
in relation to this high fat level, wet-
belly incidence was very high, includ-
ing all males fed. This proved to be a
satisfactory and economical ration to
feed, costing only three-fourths of the
control ration, and it illustrates the
possibility of producing large mink on
a primarily dry feed mix.
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LINEAR PROGRAMMING

Test Group 3B

Objective: To determine protein and fat requirements of growing-furring mink
using electronically computed, least-cost rations. Ration specifica-
tions for this group (one of a series of six) were 30% crude protein
(dry basis) and 1 :1.25 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed this
ration from July 25 to pelting, December 4.

RATION COMPOSITION

Note: 2% of beet pulp was added to hold feed on wire.

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 42.0 100.0
Crude protein 	 12.1 28.8
Crude fat 	 10.2 24.3
Crude fiber 	 1.2 2.8
Ash 	 2.3 5.4
Nitrogen free extract 	 16.2 38.7

Composition of Premix 3B as fed: Wheat flour middlings, 71.7%; herring meal, 21.0%;
meat and bone meal, 6.8%; blood meal (spray dried), 0.4%; and ground limestone, 0.12%.
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Results:	 GROWTH CURVES
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DATE

PRODUCTION DATA

Males Females

Final weight (gin.) 	 1,744 1,066
Weight gain (gm.) 	 540 236
Animal length (cm.) 	 43.8 38.1
Fur color* 	 280 140
Fur quality* 	 200 200
Weight of dried skin (gm.) 	 98 60
Length of dried skin (cm.) 	 68.4 57.0
Wet-belly incidence (%) 	 80 0
Estimated pelt value ($) 	 22.66 15.50
Ration cost per mink (% of control) 	 67

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

2

2

Discussion:

Test group 3B, the second in the
linear-programmed series, was fed a
ration containing 30% protein, as in
3A, but a lesser amount of fat-24%.
This makes a protein : fat ratio of
1.25 :1. Proximate analysis data reveal
that the specifications were closely
achieved. Previous observations on
effects of dietary fat on growth ap-
parently were confirmed in this experi-
ment. Males on 3B gained considerably
less than on 3A, and this may be at-
tributed to the lowered fat level in this
diet since the protein contents re-
mained constant. Females reached
equivalent weights on the two diets,
suggesting that nutritional demands are

less critical to meet the lower female
growth potential. Both animal lengths
and pelt lengths were less for males,
greater for females in 3B as compared
with 3A. Quality of fur was equal for
groups 3B and 3A, but color was some-
what poorer for males in this group.
This is contrary to previous experi-
ences where poorer color was usually
related to higher levels of dietary fat.
The lowered fat content of this ration
did result, however, in the expected
reduction of wet-belly incidence from
that on 3A. This diet was typical of the
low-cost mixes that can be formulated
by linear programming.
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LINEAR PROGRAMMING

Test Group 3C

Objective: To determine protein and fat requirements of growing-furring mink
using electronically computed, least-cost rations. Ration specifica-
tions for this group (one of a series of six) were 30% crude protein
(dry basis) and 1 :1.5 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and :5 females) were fed this
ration from July 25 to pelting, December 4.

RATION COMPOSITION

Liver
0.9%—*

Note: 2% of beet pulp was added to hold feed on wire.

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 40.8 100.0
Crude protein 	 12.2 29.8
Crude fat 	 7.5 18.5
Crude fiber 	 1.3 3.1
Ash 	 2.5 6.1
Nitrogen free extract 	 17.3 42.5

Composition of Premix 3C as fed: Wheat flour middlings, 72.4%; herring meal, 21.1%;
meat and bone meal, 6.3%; steamed bone meal, 0.16%; and ground limestone, 0.13%.
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Results:
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DATE

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,724 1,004
Weight gain (grn.) 	 538 186
Animal length (cm.) 	 43.0 36.5
Fur color* 	 240 160
Fur quality* 	 140 160
Weight of dried skin (gm.) 	 98 62
Length of dried skin (cm.) 	 66.3 56.0
Wet-belly incidence (%) 	 50 0
Estimated pelt value ($) 	 24.88 15.40
Ration cost per mink (% of control) 	 72

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

Discussion:

The ration for test group 3B was
specified to contain 30% protein and
20% fat, and it is similar in these re-
spects to last year's diet 62-3A. Re-
sults are not comparable for the two
years however and differences are
not immediately explainable (males
weighed 2,028 and 1,724 grams; fe-
males 1,244 and 1,004 grams for 1963
and 1964, respectively). The lowered
fat level in this diet was accomplished
by reducing the lard to three-fourths
of that in ration 3B and by doubling
the molasses level to a total of 7.7%.
The reduction of fat caused two results
that had been anticipated : lowered

growth in the males and reduced inci-
dence of wet belly. However, a definite
trend was not established for relation-
ship of fur color score to diet fat level
in these first three linear-programmed
groups (3A, 3B, 3C). Because of the
lowered incidence of wet belly (to 50%
of 3A) estimated sale prices for male
pelts in this group were increased. Fur
quality ratings were considerably better
for both sexes fed this ration than
for rations 3A and 3B which had
higher fat contents. Again, ration cost
was reduced to about three-fourths that
of the controls.

23



LINEAR PROGRAMMING

Test Group 3D

Objective: To determine protein and fat requirements of growing-furring mink
using electronically computed, least-cost rations. Ration specifica-
tions for this group (one of a series of six) 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 25 to pelting, December 4.

RATION COMPOSITION

Note: 2% of bee pulp was added to hold feed on wire.

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %

Dry matter 	 41.1 100.0
Crude protein 	 10.1 24.6
Crude fat 	  9.8 23.9
Crude fiber 	 1.2 3.0
Ash 	 2.0 4.9
Nitrogen free extract 	  18.0 43.6

Composition of Premix 3D as fed : Wheat flour middlings, 54.1%; ground yellow corn,
23.0%; herring meal, 16.8%; wheat bran, 3.6%; steamed bone meal, 2.3%; and ground lime-
stone, 0.26%.
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Results:	 GROWTH CURVES

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,732 1,012
Weight gain (gm.) 	 524 198
Animal length (cm.) 	 44.1 37.4
Fur color* 	  200 120
Fur quality* 	 180. 200
Weight of dried skin (gm.) 	 109 60
Length of dried skin (cm.) 	 68.1 56.4
Wet-belly incidence (%) 	 60 0
Estimated pelt value ($) 	 25.28 16.00
Ration cost per mink (% of control) 	 71

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

Discussion:

Performance of this group of mink
provides evidence that not only abso-
lute amounts of nutrients in diets but
also relationships between them are
important in determining overall ade-
quacy. The ration for test group 3D
contained approximately 25% protein,
which is close to the minimum require-
ment, and 25% fat, which is a rela-
tively high level. It appears that the
elevated fat level lowered total food
consumption to the point where protein
supply became inadequate. As a result,
growth of the males was depressed, ex-
pected growth responses to increased
fat levels were not attained, and an in-
verse relationship to fat level and weight
gain existed. This is an important con-

sideration when formulating mink ra-
tions high in fat and close to minimum
protein levels. On the other hand,
female weights showed no such depres-
sion and were relatively constant for
all groups regardless of protein or fat
levels. This observation, as previously
suggested, indicates that nutrient re-
quirements for males do not neces-
sarily apply to female mink. Compar-
ing the results of this group with those
of 3A, it would appear that minimum
protein requirements average between
26.9 and 28.4 grams per animal daily.
These figures are means for males and
females (males would require more
and females less).
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Note: 2% of beet pulp was added to hold feed on wire.

Liver
0.9%-.

LINEAR PROGRAMMING

Test Group 3E

Objective: To determine protein and fat requirements of growing-furring mink
using electronically computed, least-cost rations. Ration specifica-
tions for this group (one of a series of six) were 25% crude protein
(dry basis) and 1 :1.25 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed this
ration from July 25 to pelting, December 4.

RATION COMPOSITION

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 38.9 100.0
Crude protein 	 9.4 24.0
Crude fat 	 6.7 17.3
Crude fiber 	 1.1 2.9
Ash 	 2.0 5.1
Nitrogen free extract 	 19.7 50.7

Composition of Premix 3E as fed : Wheat flour middlings, 42.1%; ground yellow corn,
35.4%; herring meal, 15.6%; wheat bran, 4.6%; steamed bone meal, 2.1%; and ground lime-
stone, 0.24%.
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Results:	 GROWTH CURVES

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,876 1,020
Weight gain (gm.) 	 696 210
Animal length (cm.) 	 44.5 36.8
Fur color* 	 220 180
Fur quality* 	 220 160
Weight of dried skin (gm.) 	 104 57
Length of dried skin (cm.) 	 68.9 55.8
Wet-belly incidence (%) 	 40 0
Estimated pelt value ($) 	 23.82 15.15
Ration cost per mink (% of control) 	 79

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

Discussion:

This group provides an interesting
comparison with the previous one
(3D). Both were fed rations formu-
lated to contain 25% protein, however
3E had a lower fat level. This lowered
fat apparently did not restrict feed
intake as did the diet for 3D, and
consequently the low level of protein
was adequate. Average daily protein
consumption was 31.7 grams per ani-
mal—well above the marginally defi-
cient intake of 26.9 grams on ration
3D. Males of this group were lighter
than control (1A) males, equal in body

length, but shorter in pelt length by
almost an inch. Fur color and quality
were equivalent to the controls for both
sexes. It is interesting to compare color
ratings for the 60 mink on linear-
programmed rations. Collectively, there
was no significant difference which
could be attributed to either protein
level or to protein : fat. ratio. There was
a trend toward better fur color on the
higher fat rations this year, which is
inconsistent with results obtained in
1962 trials.
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LINEAR PROGRAMMING

Test Group 3F

Objective: To determine protein and fat requirements of growing-furring mink
using electronically computed, least-cost rations. Ration specifica-
tions for this group (last of a series of six) were 25% crude protein
(dry basis) and 1 :1.5 protein-fat ratio.

Methods: Ten standard dark mink kits (5 males and 5 females) were fed this
ration from July 25 to pelting, December 5.

RATION COMPOSITION

Note : 2% of beet pulp was added to hold feed on wire.

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 38.3 100.0
Crude protein 	 8.9 232

Crude fat 	 5.8 15.0
Crude fiber 	 12 3.1
Ash 	 1.9 5.2
Nitrogen free extract 	 20.5 53.5

Composition of Premix 3F as fed : Ground yellow corn, 42.7%; wheat flour middlings,
35.2%; herring meal, 14.9%; wheat bran, 5.0%; steamed bone meal, 2.0%; and ground lime-
stone, 0.23%.

28



ce'

- 3F

W= WEAN WT

v. ON TEST

Results:	 GROWTH CURVES
2500

2000

1 1500

00

500

JULY	 AUG	 SEPT	 OCT
	

OEC
6	 25	 22	 PS	 17

DATE

PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,868 1,010
Weight gain (gm.) 	 666 240
Animal length (cm.) 	 43.3 36.8
Fur color* 	 200 180
Fur quality* 	 160 180
Weight of dried skin (gm.) 	  99 55
Length of dried skin (cm.) 	  67.0 53.9
Wet-belly incidence (%) 	 75 25
Estimated pelt value ($) 	 24.48 13.70
Ration cost per mink (% of control) 	 75

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

Discussion:

Test group 3F was the final one in
the series on linear-programmed ra-
tions. The diet for this group specified
25% protein and 16.7% fat but fell
short of these levels by 2% and 1.7%,
respectively. Such discrepancies arise
because formulation is based on pub-
lished average nutrient values for feed-
stuffs; variation of individual feeds
from these frequently occurs. Two in-
gredients not commonly used as major
nutrient sources in mink diets, ground
yellow corn and wheat flour middlings,
figured prominently in this ration.
Male growth on this ration was better
than might be expected in view of the

low energy level supplied; however,
pelt length was substantially reduced
for both sexes. In fur characteristics,
males were better and females poorer
than the control (1A) mink. Wet-belly
incidence was higher than anticipated
in relation to the low dietary fat and
does not fit the general progression of
lower incidence with lower fat levels.
It must be remembered, however, that
these test groups are small and con-
siderably influenced by animal varia-
tions. This may be considered as a
marginal-type ration with respect to
both protein and fat supplies.
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HIGH DRY

Test Group 4B

Objective: To evaluate a ration based primarily on dry rather than convention
ally fed, wet ingredients. This ration is similar to 62-4A (fed last
year), but with increased fat and simplified composition.

Methods: Twenty-eight standard dark mink kits (10 males and 18 females)
were fed this ration from July 25 to pelting, December 6.

RATION COMPOSITION

Liver
0.9%

PROXIMATE ANALYSIS

AS FED DRY BASIS

% %
Dry matter 	 48.5 100.0
Crude protein 	 18.6 38.3
Crude fat 	 10.3 21.3
Crude fiber 	 1.3 2.6
Ash 	 2.5 5.1
Nitrogen free extract 	 15.8 32.7

Composition of Premix 4B as fed : Wheat flour middlings, 30.5%; blood meal (spray
dried), 24.7%; herring meal, 23.1%; and wheat bran, 21.7%.
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Results:
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PRODUCTION DATA

Males Females

Final weight (gm.) 	 1,861 993
Weight gain (gm.) 	 664 202
Animal length (cm.) 	 43.8 36.5
Fur color* 	 220 183
Fur quality* 	 180 167
Weight of dried skin (gm.) 	 109 57
Length of dried skin (cm.) 	 70.4 55.5
Wet-belly incidence (%) 	 67 9
Estimated pelt value ($) 	 22.80 14.58
Ration cost per mink (% of control) 	 74

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

[IC

Discussion:
For several years this Station has

conducted experiments with diets com-
posed largely of dry ingredients. Test
group 4B represents a continuation of
such studies, and results may be com-
pared to last year's results in group
62-4A. Improvements were attempted
in diet 4B in the form of increased
fat content and elimination of meat
meal and tomato pomace. These changes
resulted in a ration 9% lower in pro-
tein (however still adequate, according
to past trials) and about equal in fat
to the control (1A). Growth perform-
ance on this diet was generally poorer
than on diet 1A; males gained 177 g.
less and females 75 g. less, respectively,

than controls. Neither fur color nor
quality differed significantly from
group 1A, and estimated pelt prices
consequently were similar to the con-
trols. Wet-belly comparisons are inter-
esting. The ration fat level for group
4B was similar to that for 1A, but
body size for this group was smaller.
Wet-belly incidence was reduced by a
third, agreeing with the observation
that this problem is most frequent in
large mink. The ration cost was about
one-fourth cheaper than the control
and illustrates the point shown re-
peatedly in past experiments that ra-
tions based on dry rather than wet
ingredients are more economical.

31



C

-F4

C
'•;;')-6

O▪

C

O

C

O
C.)

Ci

C
1'd '"
7:1 o E

N

O
6

,'(>O
.4 0
(1, .:=••

U

7'n

q=1
U

0, 0 5,5 0 0 0 0	 0 0, 0 Cr 0
ra'))	 Lz	 F,	 VS 1,2 . '‘ ‘'L ;	 VC 0 V	 VS

	

"ra	 <2i .8 .8	 .8 .8 023 68
74 7, -rt , 7d 7d '3 CC CC	 7, ‘o	 C a, 7,1
46 6 64	 446	 46•66..6,'.

	

CC C CC	 0,1 01 7A 01 NN N N NN ,O

D	 C.)	 Um	 C..) C.) C..) C.). C.) D	 C.) C.)	 U
0,) OQ TA	 7r; Ur) OQ	 UrC g g g g CD	 g g g g4 P4 00 g4 g4 g4 g P4	 g4

CC COO CD CD CD CD CD ZZZ Z	 ZZZZZCD ZZZZZ

C

a
a tc. tr. 0	 0 0 ,-	 00 0 0 0 CD	 00, 00 ,r. 00 0 0.1 0 0 0 01 0

e \ O	 op , ,0	 Cr, C., •-■	 , 0 ,-, , N	 N CD 0M ,, 0 l, 0 .cc , N	 CD —
c, 0 000 0 N N •-' ,, 4 N 4 --	 6 6 ,,, 6 6 6 6 O ,-4 0-2 6

•—■

3
C

,-,	 C C—	 001 0	 0 0, 0 = o	 0 0 cz rq 00 00 CD CD CD CO S°	 C '--
e ,- 	 0 0 0 .., cr, .,	 0 01 N C	 , C^ 0 0 , rn r, cq o o C.

CD CD 0 ,, ,,	 T1 , 	
. . . .6 , 4; c	 „--: 6 6 6 6 6 6 6 6 6 O	 , ,..1.,

00 0 ,. 00 0 0 0 , 0 =
t'r,	 0	 ,-• , 00	 L. 	 .0

C 0 4; -; =_,-;	 CC C0 .N ,1- 0	
• . r. , 0O

rc o CD 0D CD 0 0 CD CD CD CC
0 0 00 CD ,, ,1 CD C, 0 CA

06 d	 Lei u-;	 6; 4 C c rf, ,

0 000 C.	 =

	

070	 N
cr;	 ,	 CC

0 0 0 O=
*	 * *	 * * *	 •-•	 N
00 00 0 CD 0 0 01 CZi	 •77:

CC

bk

00 0 00 , 0 0 0 0 0 0 E0 0 6 .-: 4 sn .., ,C 0 MOO	 0
.6,* 4 C •- 6i 6 C 4 ,c; ,c' ,,-;	 ,n 1

,-■	 ,c, 1
C

0 00 0 0 * 0 0 00 0 0
tr.

cl o	 4;	 6.	 . 
N

7)-

e•	 t0 CD CD CD CD 0 0 0 CD CD	 ._
N-, M '..0 -71-	 ,-■ co co .--r, -8(...i ,-	 4,Oc>,-;44..-;t:	 c, -.,	 44

,-0
3

.'''

cp

0 CD CD vz 0 0 0 7, C 0 ^ 0
.	 CO 0 ,/- C roc	 ,--■ ,..1 .,-. 	 6 ,-(• 4 i--- ,° 66 NO 6i 6 O Cc; 6 Co, O 6•, „„ -,4> 4	 c‘l	 ,.	 ,-

. 6 o ,0 C 0 0 ,,C C c . o	 o o o o o ,,, o o o o o
0	 tic CO 0	 , m N	 0 r,e, 0 C OC	 r.-1 0 0 , C 01 0 01 ,,, N ,

	

ez fr 0 ,S C.: T.:	 .-; N ,	 cd 1--: 4 -,i	 ,,,,r	 s; od .; 6 06 4 c; 4: cO C. r,:.	 o Mc.,,1-	 CD'''. .'t	 0 , c.	 00	 , ,,..	 ,	 ,_,	 ,,,_ ,_, ,..., 	 , N.+ CA 01

	

ac	 C 6

	

3	 7-t' a
N Ot,

.■- c-,--.. o c 0 C 	 t--.	 00 , 	 4	 , , ,00,00,N000 0 z	 , ,,
, 0 N N N	 N ,, 01	 0 0 0. 0 0	 0 0 0 C. cr.. , ooc,„ . Cr, 0,	 .0. . •-	 Efa,

	

,',.	 .z.;.--,,
— =>,- - (-,

	

•-'	 2 1-,
0 V
.c, V,
-.2.. CC

^	 E. 7D


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32

