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TANKAGE AND BUTTERMILK AS PROTEIN
SUPPLEMENTS

By E. F. FErrin and M. A. McCarry?

The United States produces annually approximately 55 million
hogs. Hence furnishing the growing pigs with satisfactory rations
is a matter of great economic importance, as mistakes made in feed-
ing any appreciable percentage of this large number place a heavy tax
upon the pork producers. One of the chief problems of feeding is
furnishing an adequate protein supply. Protein for hogs is usually
obtained largely from purchased feeds, hence it is often lacking in
rations or is furnished at excessive cost. )

Skimmilk or buttermilk and tankage are among the most valuable
high-protein feeds. Semisolid buttermilk and dried buttermilk, two
forms of commercial buttermilk feeds, have appeared on the market
in recent years. These two products can be stored for future use.
This gives them a decided advantage over buttermilk in the natural

state.
) Purpose of the Experiment

Information regarding the relative desirability and economy of these
four protein supplements should be of considerable value to swine
feeders. Accordingly an experiment was planned to learn the relative
merits of these feeds. Four lots of pigs, each consisting of ten head
with an average weight of approximately 73 pounds per pig, were
started on feed August 4, 1922. They were carried on the same rations
until the pigs in each lot averaged 175 pounds in weight.

As this was a comparison of protein carrying substances and the
other factors in correct feeding were to be held uniform, the pigs
were all allowed access to a high-class pasture crop; rape being the
crop used. There was always more green growth than the pigs could
eat. A mineral mixture was fed regularly. The nutritive ratios of
the feed combinations were kept the same for all four lots and equal
quantities of dry matter in each of the three kinds of milk were fed
daily.

The Rations Fed

The pigs were all hand fed. Shelled corn was fed dry, while red
dog flour and the protein supplement were mixed and fed as slop. The
rations were as follows:

Ration I.  Shelled corn, red dog flour, tankage.

Ration II. Shelled corn, red dog flour, dried buttermilk.

Ration III. Shelled corn, red dog flour, semisolid buttermilk.

Ration IV. Shelled corn, red dog flour, creamery buttermilk.

t The feeding was in charge of O. A. Morris, herdsman,
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. Composition of the Feeds
The analysis of the feeds as made by the Division of Agricultural
Biochemistry were:

Dry Basis
Ether  Nitrogen-
Moisture  Protein Ash extract free extract
. Per cent Percent Percent Percent Percent
Corn . e 13.69 10.68 1.30 5.03 81.47
Red dog flour........c...ooiiiii .. 11.62 17.02 2.79 6.09 71.10
Tankage .....oviiiiiiniiiiiii i, I1.01 64.81 22.59 9.80
Dried buttermilk ............ ... ... ... 11.71 30.56 14.05 6.10
Semisolid buttermilk .................... 68.81 36.56 15.00 G.02
Creamery buttermilk ................... 91.62 38.02 9.90 1.17

The Pigs Used
The pigs used for this trial were farrowed and raised in the Uni-
versity herd. The average dates of farrowing varied but five days
among all the four lots, ranging from April 10 to April 15. The
pigs averaged accordingly about 115 days of age and 73 pounds in

Fig. 1. Pigs Typical of Lots Fed in This Experiment

weight when the trial was started. Each of the forty pigs gained satis-
factorily throughout the experiment, the aim being to cause the pigs
to grow well but not to fatten them, hence a market finish was not
obtained at the final average weight of 175 pounds per pig. This
weight was considered the most suitable measure for determining the
effect of the protein supplements upon the growing pigs. Table I
presents a summary of the results obtained.
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TABLE T
TANKAGE AND BUTTERMILK As PROTEIN SUPPLEMENTS AUGUST 4 TO NOVEMBER 5, 1922

Lot T Lot II Lot IIT Lot IV

Shelled corn Shelled corn Shelled corn Shelled corn
red dog flour  red dog flour  red dog flour  red dog flour

tankage dried semisolid creamery
buttermilk buttermilk buttermilk
rape pasture rape pasture rape pasture rape pasture
Dayson feed.................... 93 87 88 86
Average initial weight, lbs........ 73.40 73.40 73.50 73.10
Average final weight, lbs......... 174.20 174.40 174.90 174.30
Average daily gain, lbs.......:... 1.08 1.16 1.15 1.18
Feed for 1oo lbs. gain
Shelled corn (14 per cent
moisture) .........iiae.. 265.77 244.28 240.21 239.75
Red dog flour............... 76.98 70.87 70.44 69.71
Tankage ..oovvvvinennriann. 23.80
Dried buttermilk ........... 35.53
Semisolid buttermilk ........ 113.64
Creamery buttermlik ........ 390.84
Total feed for 100 lbs. gain, lbs.... 366.61 350.68 424.29 700.30
Feed cost of 100 lbs. gain*...... $4.74 $6.31 $7.57 $4.75

* Not including pasture charge.

Feed prices—Average Minneapolis quotations during the time of the experiment:

Shelled corn ........cvvnnn. 60 cents per bushel

Red dog flour .............. $29.00 per ton

Tankage ............cc0us. $65.00 per ton

Dried buttermilk ........... $ 7.50 per 100 pounds
Semisolid buttermilk ........ $ 3.50 per 100 pounds
Creamery buttermilk ........ 30 cents per 100 pounds

The feeding of any one of the buttermilk products increased the
daily gains made by the pigs above those of the lot receiving tankage
and accordingly reduced the time necessary to make 100 pounds gain.
Taking the average of the three lots this saving in time amounted to
6 days. It cannot be said that the lot receiving tankage as the protein
supplement failed to make satisfactory gains, but the more rapid in-
crease in the weights of the other three lots is a considerable item in
their favor. The added pork produced, amounted to approximately 7o
pounds for each lot of ten pigs in the 87 days’ feeding period.

A saving of 25 pounds of corn for each 100 pounds increase in
the weight of the pigs resulted from using any form of buttermilk as
the protein supplement, as contrasted with tankage. As the ten pigs
in each lot gained a total of almost 1000 pounds in weight, very nearly
5 bushels less of corn was fed to the lots receiving buttermilk.

Costs of gains in Lots I and IV are practically the same, using the
prices of feeds current at the time of the experiment. Enough differ-
ence is shown between these costs and the figures for Lots II and III
to rank dried buttermilk third and semisolid buttermilk fourth in econ-
omy. The advantage of storing for future use either of the two com-
mercial buttermilk feeds seems to be obtained at a high cost. As a
substitute for tankage or creamery buttermilk, dried buttermilk increased
the cost of producing 100 pounds of pork $1.56, and semisolid butter-
milk $2.82 under the conditions of this experiment. '
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Results in 1923

To determine whether or not the differences resulting in the first
comparison were constant and to check the results, the trial was repeated
and four lots of pigs were fed during the summer and fall of 1923.
Exactly the same rations were given under conditions similar to those
of the preceding year. The feeding was begun on August 21 and
the slowest gaining lot was weighed out on November 18. The pigs
averaged almost the same in initial weight as those fed during the
corresponding season of 1922. The average age was practically the
same for each lot, being approximately 106 days. Six Duroc-Jersey
and four Poland-China pigs constituted each lot. This season, as well
as the summer of 1922, was rather dry. During both years the pigs
always had rape to eat tho at times the crop was dry and somewhat
yellow because of infrequent rains.

AnaLvysis or FEEps UseD IN 1923

Dry basis
. Ether  Nitrogen-
Moisture Protein Ash extract free extract

Per cent Percent Percent Percent Percent

{00} < 13.27 11.51 1.56 4.50 80.59
Red dog flour.................coivenn.n 11.88 17.16 2.38 4.56 74.06
Tankage ........ccotiviiniiiiiiniiann. 9.34 66.11 22.44 7.79
Dried buttermilk ...................... 12.87 35.51 15.55 6.18
Semisolid buttermilk ................... 66.37 37.58 13.64 11.02
Creamery buttermilk ................... 91.05 36.80 9.23 5.33

The results from the 1923 trial are summarized in Table II.

TABLE II
TANKAGE AND BUTTERMILK As PROTEIN SUPPLEMENTS AUGUST 21 TO NOVEMBER 18, 1923

LotV Lot VI Lot VII Lot VIII

Shelled corn Shelled corn Shelled corn Shelled corn
red dog flour red dog flour red dog flour  red dog flour

tankage dried semisolid creamery
buttermilk buttermilk buttermilk
rape pasture rape pasture rape pasture rape pasture
Days on feed.................... 8¢ 82 83 8s
Average initial weight, Ihs......... 72.80 73.00 72.50 73.20
Average final weight, lbs........... 176.20 177.00 178.10 178.90
Average daily gain, Ibs........... r.16 1.26 1.27 1.24
Feed for roo lbs. gain
Shelled corn (14 per cent
moisture) ... 280.01 249.82 240.38 256.46
Red dog flour............... 71.47 66.13 63.63 66.63
Tankage ................... 22,02
Dried buttermilk ............ 33.07
Semisolid buttermilk ........ 102.70
Creamery buttermilk ........ 372.37
Total feed for 100 lbs. gain, lbs.... 373.50 349.02 406.71 695.46
Feed cost of 100 lbs. gain*........ $6.14 $7.41 $8.33 $6.34

* Not including pasture charge,
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Feed prices—Average Minneapolis quotations during the time of the experiment:

Shelled corn ......covnunnn, 86 cents per bushel
Red dog flour............... $33.00 per ton

Tamkage ..oovevuvinnnronens $60.00 per ton

Dried buttermilk ........... $ 7.50 per 100 pounds
Semisolid buttermilk ,....... $ 3.50 per 100 pounds
Creamery buttermilk ........ 35 cents per 100 pounds

A greater rate of gain again resulted from feeding buttermilk feeds
as compared with tankage. This increased gain amounted to 1 pound
daily per lot for each lot of ten’ pigs and was obtained without any con-
siderable increase in the feed consumed. The average daily ration per
pig fed in Lot V was 4.3 pounds per day while each pig in Lot VI ate
4.4 pounds. The time necessary to reach an average weight of approxi-
mately 175 pounds per head was less in 1923 than in 1922 but there
was very little difference in the relative rates of gain of the lots on
similar rations. The gains made on each of the four rations approxi-
mated the normal average to be expected from pigs of these weights.

To make a fair comparison of the quantities of each protein sup-
plement used to produce 100 pounds of pork, it is necessary to list the
dry matter rather than the total amounts fed. The amounts of dry
matter in the several supplemental feeds for each 100 pounds of gain
made are as follows:

Tankage, Ibs........ ... ... .. i 19.96
Dried buttermilk, Ibs.............. J 28.81
Semisolid buttermilk, Ibs...................... 34.54
Creamery buttermilk, lbs.... ... e 33.33

A smaller amount of tankage than of any kind of buttermilk was
needed because of the greater percentage of protein in tankage. There
are no significant differences in the amount of dry matter in the three
kinds of buttermilk used to make 100 pounds of pork.

The saving of corn in the lots receiving a buttermilk feed indicates
a lower value for each unit of protein in the tankage. That is, while
tankage contains a higher percentage of protein than buttermilk it
probably is not so high in quality as the protein of buttermilk. Milk
protein more nearly fills all the demands of the body for this nutrient
than- similar compounds contained in other feeds. The actual saving
of corn based on each 100 pounds of pork produced in the lots receiv-
ing a buttermilk feed as compared to the lot receiving tankage, was 30
pounds. On the basis of ten pigs to a lot this amounts to §145 bushels
of corn for the feeding period.

The costs of gains made by the lots receiving tankage and creamery
buttermilk are, as in 1922, nearly the same. Any small shift in the
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relative prices of these two feeds might throw the advantage in favor
of the creamery buttermilk. Dried buttermilk again ranks third in
-economy and semisolid buttermilk, fourth.

The 1922 and 1923 Data Averaged

As the results check closely in all particulars for the two trials, an
accurate picture can be presented by averaging the figures obtained
during 1922 and 1923. This information is contained in Table III.

Identical daily gains were made by pigs fed each kind of buttermilk
‘when the data of the two trials are averaged. This result indicates
that. for feeding pigs under conditions such as those of this experiment
the processes of producing either dried buttermilk or semisolid butter-
milk do not damage the feeding value of the product. In fact, slightly
less corn was required for a 100-pound gain in the lots receiving the
commercial milk feeds. This difference in corn consumption is so
small that it scarcely can be considered significant. For dry-lot feeding
the results might have been very different.

TABLE III
TANKAGE AND BUTTERMILK As PROTEIN SUPPLEMENTS

Lots Lots Lots - Lots
ITand V II and VI IIT and VII IV and VIII

Shelled corn Shelled corn Shelled corn Shelled corn
red dog flour  red dog flour red dog flour  red dog flour

tankage dried semisolid creamery
buttermilk buttermilk buttermilk
rape pasture rape pasture rape pasture rape pasture
Days on feed.......covvvuvvin... 91 24.3 85.5 85.5
Average initial weight, Ibs........ 73.10 73.20 73.00 73.20
Average final weight, lbs.......... 175.20 175.70 176.50 176.60
Average daily gain............... 1.12 , 1.21 1.21 1.21
Feed for 100 lbs. gain .
Shelled corn .........0iun.n 272.8¢ 247.03 240.30 248.11
Red dog flour................ 74.23 68.50 67.04 68.17
Tankage . ......vveriiennnnnse 22,94
Dried buttermilk ............ 34.30
Semisolid buttermilk ........ 108.17
Creamery buttermilk ......... 381.61
“Total feed for 100 lbs. gain, lbs.... 370.06 349.85 413.51 697.89
Feed cost of 100 lbs, gain*........ $5.53 $6.98 $8.08 $5.73

* Not including pasture charge.

Feed prices used in calculating the cost of 100 pounds gain.

Shelled corn ...vvvnvnn 75 cents per bushel
Red dog flour............... $32.00 per ton
Tamkage ..oovvvvnnvinennnnns $60.00 per ton
Dried buttermilk .........., $ 7.50 per 100 pounds
Semisolid buttermilk ........ $ 3.50 per 100 pounds

Creamery buttermilk ........ 35 cents per 100 pounds”



TANKAGE AND BUTTERMILK AS PROTEIN SUPPLEMENTS o

It is probable that when good pasture is available for pigs the
very bulky nature of the creamery buttermilk is a disadvantage. The
pig has a small stomach and the consumption of 9124 pounds of water
in order to get 874 pounds of dry matter, as is necessary when ordinary
buttermilk is fed, no doubt is a considerable disadvantage. By adding
only a small amount of water the dried and semisolid buttermilk could
be fed in more concentrated form.

The ten pigs in any one of the three buttermilk lots made total
gains in 85 days of 7614 pounds more than the tankage-fed pigs. These
gains were produced with slightly less feed when the differences in the
moisture contents of the protein supplements are considered. It can
be said that tankage was inferior to any one of the buttermilk feeds
in two points, (1) daily rate of gain and (2) consumption of feed to
produce 100 pounds of gain.

But where the cost of gains are computed, tankage possibly has a
slight advantage over any of the other supplements. The difference
between tankage and creamery buttermilk is too small to be given
much weight.. Both tankage and creamery buttermilk produced gains
at a much cheaper cost than dried buttermilk and this feed in turn was
more economical than semisolid buttermilk. On the basis of the cost
of creamery buttermilk, for each 100 pounds of pork made, a feeder
could have paid $3.91 per hundredweight for dried buttermilk and $1.24
per hundredweight for semisolid buttermilk to have made an equal
expenditure for each of the three kinds of milk feeds.

The advantage of storing commercial buttermilk feeds for future
use seems to be obtained at a decided increase in cost over creamery
buttermilk. There are, of course, many situations preventing the feed-
ing of creamery buttermilk and in these cases the commercial feeds
may be found satisfactory altho probably it will be desirable to use
smaller amounts than were fed in these trials. Tankage can be kept
for a long time if properly stored and as indicated here, will produce
gains nearly on a par in cost with creamery buttermilk if good pasture
is a part of the ration. As more pork is made on creamery buttermilk
than on tankage in the same length of time, economy of production is
greater when the protein supplement is ordinary buttermilk than when
tankage is used to balance the ration.

Conclusions
1. The feeding of dried, semisolid, or creamery buttermilk as a
protein supplement in rations for growing pigs increased slightly the
daily gains and the total amount of pork produced as contrasted with
tankage.
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2. The saving in the time necessary to increase the weight of a
growing pig by 100 pounds was 6 days when either kind of buttermilk
was fed instead of tankage.

3. Not considering the cost, the use of any one of the four protein
supplemental feeds resulted in satisfactory rations. :

4. Creamery buttermilk or tankage produced the most economical
gains, with dried buttermilk third, and semisolid buttermilk fourth.

5. For feeding growing pigs on good pasture, the commercial but-
termilk feeds, with relative prices current during these trials are not
as cheap sources of protein as either tankage or creamery buttermilk.
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