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JEE IFPLCT OF PROTEIN AND LIINERAL

I JILI-DAVOLOZLENT OF SWILRE.

Jhile She early history of the hog is rather obscure,
syet we find that &ll early writers in describiag hogs have
<lrmoest inveriably referfed to them as being extremely large
~ud heavy bonclde. In foet, the thousand pound hog of todey
seens not o be a new creatioh, but only a reverting by
sclection, to the original large type hog of early days.

he early day hog had free access to all kinds of zreen
feed, ilncluding herbs,'roots, seeds, nuts and grasses. IHaving
access-to all out-of-doors, this pioneer hog hed ample oppor-
tunity for securing all forms of inorganic mineral for the
purpose of building bone, As land increaséd in velue and lavs
were passed requiring that livestock be kept iz bounds and
not 2llowed to rosm the country at will, the hog was confined
in most cases to small inclosures, usually without pesture and
with very little opportunity for securing mineral metter in
any forme

About this same time, the various brceds of hogs were
perfected a5 breeds, and show yard competition established.
With the flttlng of hogs for the shoy came the developnent
of ccrt&in pecullar characteristics in all breeds of hogse
The common idea of the breeders was to secure & hog with
as short and broad a head, as broad o back and as ghort in
the body aﬁd legs as it was possible to secure. This;

method of Sclection together with limited green feed and lack of



mineral matter coupled with the fres use of corn vhich was

gbunéant in nmost sections of the United States, caused =z rapid

decrease in the size of the hog and size of the bone which i
supported the hoz. As a matter.of fact, with some breeds of
hogs, as late aé 1900 %o 1906, were weighing only from four to
five hundred poundés at meturity and the pigs were finishing¥
ready ior the market at a weight of one hundred fifty to

two hundred pounds.

the breeGers of this type of hogs soon found thkat he was
playingy 2 losing game. In reducing the size, especially .

the lenglii and heighth of his hog, he had also reduced the

fertility and the litters that were produced, as far as

numbers were concerned, were very unsatisfeciory. The breeler
first realized nis mistaile when he found that the farmer who :
was produciung hogs for the pori Larrel objectied strenuously
to the smell litters and the. lackaof grazing qualities, as .
well as lack ol size, of the type oif hog that had béen proauced .
About 1906, a few brecders, realizing that something must
be done toﬁ}ncr@ase the size and fertility of the modern hog,
began to look HRYNEX for a hog that was better suited to the
average farm conditions. A few breeders who were considered
0ld fashioned and out qf date had étﬁck tenaciousl& to the
original big tYPe,,hegvy boned hog that was proving more

fertile and producing larger pigs with less qualify. It was

- with these few large hogs as a nucleus and the selection of the

larger specimens of the more refined type that the present day

big type of hog was produced. In as much as the "hot blood or
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snall type of hog was produced by selecting from a type of
kogs that vere origih&lly large ané heavy boneé, the process
of selecting back to the original type was more or less Trapid.

However, in developing the big type hog of today under
corn belt couniitions where the principal feed used is highly
carbonaceous and low in mineral and protein, the change has
resulted in a large hog without bone of suifficient size and
quality to succ%ssfully carry the added and increased weight
of the hog. BSows today instead of weighing four to five hundred
pounds at maturity are weighing from six to eight hundred pounds
with some weighing close t0 one-thousand. Pigs instead of
weighing one hundred fifty to two hundred pounds at six to
eight months are now weighing two hundred to two hundred and
fifty pounds at the same age, It is not uncommon to fiand
these young heaVy pigs going down -on their feet, sometimes
breaking down completely before they are able to go over the
Packers scéles and are sold gs"crips'at a tremendoug sacrifice
. in.price,

In order to ¥remedy this condition , two methods are
being employed: First, the selection of heavier boned
individuals for breeding purposes and, Second, bettier feeding
methods.

The grain crops available for hog feeding, including
corn, barley, kafir corn, milo maize, feterita and darso are
all low in mineral mgtter and protein. Alfalfa, rape and other

Pasture crops contain considerable protein and mineral when

available,'but 76% of the pig crop &§ fattened and pug op %h
ihe
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-

natket atiter these.crops have been killed by frost.

Host of the protein supplements are also lacking in mineral,
especially caleium, the principal ingredient in bone, Ililk
in its variow Lorms conteins considerasble mineral meatter,
both calcium and phosphorus, but as milk is.scarpe and hard
to securc commercially on account of its high water contént,
i1t can only be used in a very limited way, as a source of
mineral supplement. Tankage and meat meal, by prcducts of
the pacizing house,contain considerable mineral and are very
vaeluable protein feeds, but the supply is limited and does
not nearly supply the demand for this purpose.

‘hese facts have given rise in the past few.years to
the readlization on ike part of various experiment stations
Of the fact that somethiug should be done in determining
the value of inorganic minerals as bone building feeds. The
lack of work, however, that has been done by the various
Stations is foreibly brought out in a .statement by Protessor
Evvard or the Iowa Experiment Station in reporting a test o
" this kind in 1921. "While there have been numerous investi-
gations carried on with minerals, it is rcally surprising how
little we really know abouts correct practical mineral mixtures
Tor swine, mixtures such as are acceptable for &he feed lot.
As a matter of Ffact, our applied practical information on

mineral elements for swine from the experimeni station point

Of view, is appalling small,"
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The few tests that have been condiicted by the Bxperiment
Stetione have pointed to some slight advantage in favor of
mineral supplement and this has given rise to a great deal
of aavertising literature being circulated among the farmers
2na breeders,which,'to gsay the' least, is misleading and is
no dcubt causing the expenditure,on the part of the farmer,
of tiousands of dollars needlessly. ‘

Some of the following are cuotations taken verbatim

from companies advertising mineral mixtures in Oklaioma: *

"Sows farrowed 927 more pigs." "Sows had 487 laiger pigs;"

)
DO XHAQ, "Phe values of the pise is £3% greater.” "Pige gain
9 0. "phe danily guin was 74, greater." "69; of Feed with

Acme Mineral nade as Lany pounds of

A
o

ain as 100;: of Tfeed
without." 'he wrollowing ;uotatioa irom the same companﬁ.
vhile not a é@irect statement is no doubt intended to dewveive
e farmer: "What would you thiniz if a fellow would coie

Uz 40 you ané orver youw 50y intercst per month.on your
Money. vYou would show him the door imicdiaiely and tel;
bim %o zive hig gold brick to someone else insteac of siving
it {o you. It is simply surprising however, how many

Op._ ortunitiés are lying risht around us for making 500

Ou our money. liot every month but during the life time
of_a hog or from the time between weaning andé marketing.”
M™rom another company selling mineral in the staie is Found
Solle of the Lfollowing statoments?* "Grows bone and muscle,
keeps pasterns upright, produces sirong ¥Xx backs, prevents

*Acme Mineral Company ** United Chemical Organics
Products Company



Page 6. |

brezitii. - éorm, prevents perverted appetite, prolongs
pro¢uctive life in breeding stock." The following illustration
fron anotibv:r company dealins in minerals in Oklahoma shows

a veiry exagserated elfifect thal mineral is supposed to have

in strengthening the back and teet ol hogs:

Correct Feeding as Well as Breeding
Necessary to Produce Right Type

REPLACE BROKEN DOWN FRAMES

| Wl ]
\\\\\

A Weak Frame Resulted in a New Barn in One Case. Why
~ Not a Change of Type and Stronger Bone in the Other?

WHICH DO YOU BREED?

Selection and Feed Will Make the Change.
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Practically every company that{ advertises mineral
selects ana cuotes £rom the various experiments stations
eny portiorn ol their resulis that would be favorable {0 the
mineral feedin- work. The following in one oi the items

ie sisniticant: "Our college tests vrove that our hogs

neeé a mineral feed, scientifically mixed and prepared so
as 10 make the food elements needed by the animal
imnediately available "™

It wvas partly to secure more definite Gata on the
actual value oi miner~ls in Teeding hogs and partly to
set at riecht some of the exaggerated claims n2ée by gompanies
selling mineral feeds in the state that the experiments

covered in this thesis were undertaken. The experiment

Stations that have conducted the most work along the line
of mineral nutritidtn are Kensas, Iowa, Ilissouri, lebraska,
and Ohio. The work conducted by these stations can be.
divided into several groups. rirst: fThe effect of mineral
on the cost of gain both in dry lot and on pasture. Seconé:
the effcet of mineral on the strength, size and density of
the bone, The following table is a summary of work dme at
the Kansas Experiment Station in 1916 and is perhaps one of

the best,

* FPidelity Supply Company. )



Table I

Kansas Experiment Station®. Mineral Feeding in Dry Lot.

Ration : Daily Gain : Feed per : GCost of 100#:
: :_100# gain : Gain :
Corn : H H ‘ .
Shorts : 1374+ ¢ 3944 ¢ $6.37 :
_Tankage : s : :
Corn
Shorts s : : .
Tenkege : 136 # 2 43646 F 3737 :
Bone Ash : : : :
Table II.

Kansas Exper iment station*, Mineral Feeding om Pasture.

Ration Daily Gain

Feed per -
100f Gain

Cost of 100#:
Gain

Corn
Shorts
Tankage
Pasture

1,54 3534

$5,61

Corn
Shorts
Tankage
Bon®e Ash.
Pasture

1,487 3625

(3
*
[
[
[
L]
.
L]
L3
L]
L3
.
L3
(]
L
L)
[
L]
L3
(]
.
o
.
[
.
[ d

©% 00 00 20 o0 o0 o0 o0 00 o o0 ]ee oo

00 00 00 00 00 S0 g0 oo o0 oo oo loe e

$6.03

00 00 00 o0 o0 00lge a0 o0 oo o0 oo

Cost of Feed in Table No. I and II:

corn

$1.60 per 100#

Shorts $1.45,
Pankage $2.5b
Bone Ash $4.75

* Unpublished report of experiment begun July 28, 1916.
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“here were fourteen different lots with six hogs to
the 1ot useé in the Ilnnsas test, part ol these Leing on
pasture amd part in dry lot. Contrary to gesults fround by
some of the other steations, Lansas Experiment indicates that
it was necessary to mix the bone ash, the mineral used in
this test, with the other feed in order to get the hog to
eat it. 'There was no attempt made to determine the size
of the bone or bLreaking strength in any of the Xansas tests.
Accurate records were,however, kept on rate of gain; feed
per 100i gain; and cost of 1004 gain., It will be observed
that while there was practically no differente, that on dry
lot tLe hogs receiving mineral made 2/100 of a pound less
daily gain then hogs receiving no mineral. It will be
observed that in each of these tests, the hogs were receiv-
ing a balanced ration as far as protein is.concerned in
addition to the mineral. When the amount of concentrates
required to produce 100f gain were considered, it was found
that on an average 4l.6f more concentrates were recuired
to produce 1004 of gain than where no minersl was used.

For this reason and due to the extra cost of the mineral,

the cost of producing 1007 of gain was $1,00 per 1004 higher
than where no mineral was fed. It should be observed, however,
that 2.5% of the ration was mineral, whereas in most experi-
ments as low as 1% is deemed sufficient,

Summarizing the results.of mineral feeding on pasture

'of various kinds, it is found that the daily gain where no

\

mineral was used was 6/100 of a pound greater than where
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mineral was supplied._ While there was very little difference
in the amount of feed, required to produce 100 pounds of gain
yet there was a loss of 9 pounds of concentrates by the addi-
tion of mineral, and the cost of producing 100 pounds of gain
was increased 42¢ per hundred., fThe Kansas tests would indicate
that bone a&sh was not desirable either from the standpoint of
rate of gain or economy of gain. There was no attempt msde.in

this Experiment to determine the specific gravity or breaking strength

of the bones. In fact, the only results obtained from this
Experiment were in regard to the rate of gain, cost of gain and
feed per 1005 of gain.

At the Nebraska Experiment Station an experiment was
conducted running from August 2nd to October 25th, 1917 in
which five lots of pigs containing four pigs to the lot wefe
fed on various rations some conﬁéining mineral and others low
in mineral, The following table is a part of this Experiment,
including Lot 1, which was fed on & straight x® corn ration;
Lot 2, fed on g ration containing 75% corn and 25% shorts;

Lot 4, containing 90% corn and 10% tankage} and Lot 5, containing
90% corn and 10% ground bone. In this Experiment the pigs were
fed the above named ratioms on alfalfa pasture.
Table III.
Growing Pigs on Corn and Supplémentary Foods on
Alfalfa Pasture®
Lot I : Lot 2 ;: Lot 4 ;: Lot &;

sCorn75%:Cornd0%;:Corn 90%
Corn :Shorts :Tankage:Ground

Ration:

: _ : 26% : 10% :bone 10
Number in lot T 4 : 4 : & 4
Weeks on experiment s d2 ¢ 2 3 2 12
Average last weight, 1bs. : 144,  142,b : 148,b ; 144,5:
Average first weight, 1bs, i 61,5 ;: 61l.2 : 63.8 ;: 634 :
Average daily gain, lbs, K T 498: L97: 1.0l: .97
Daily grain consumed per pig,1bS.:8ed : 343 : 95.87: 3.1 :
grain far 100 wonnde ooin. 1DS.’ : B%6 ¢ S22 : 336




Page 11,
It will be observed from & study of this table that the feed
consumed daily was decreased where 10% of bone meal was added,
to u straight corn ration. It will also be observed that even
on alfalfa pasture the addition of a protein sSupplement increasgd
slightly the daily consumption of feed, While the results of
this }experiment were very much the same in all classes, there
appears to be no advantage, but a slight disadvantage in the
4feeding of bone meal where hogs are fed on alfalfa pasture. It
should be observed here however that 10% bone meal was uged, |
which is decidedly more than could possible be used by the hog.
The following table gives the results of an exper imént
conducted at the Nebraska Experiment Station, where hogs were
fed from October 25th to January 3rd, 1908--09 in dry lot.
Only a portion of t._his experiment is given in the following

table. In this experiment, Lot 1, received a straight comm

ration; Lot 2, corn 75%, shorts 25%; Lot 4 received s ration

of corn 90%, rankage 10%; and Lot b received a ration of corn
90%, ground bone 10%. It will be observed that this is an
exact duplicate of the ‘previous experiment with the exception

that the first experiment was eonducted on alfalfa pasture end

the second in dry lot,
Table IV. a D Lot
Growing Pigs on Corn and §uppiementar Foods in.a Dr .
£ Lo?i:%?ta s LOT & : ]TGEE
sCorn 75%:Corn920%: Coxrn90%
Corn -Shorts .sTankage:Ground

Ration

: : 25% : 10% :bonsé 10%

Number in 10% s 4 : 4 s 4 2 4
Weeks on experiment : 10 10 : 10 : 10
Average last weight, Lbs. : 219 : 219 : 232 o8l
Average Tirst weight, 1bs. : 144 142,56 : 148.b :144,56
Averapge daily gain, lbs, s 1,06: 1,09 ; I.TQ: 1,09
Dally grain consumed per pigﬁhs: 5s8 : 5.8 : bB.8 : 5.8

: 533 : 487 1533

Grain for 100 pounds galn, Ths. : b
* From Nebraska Bu'.l'.las tin 10'1.
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Comparing Lot 1 on corn only with Lot 5 receiving corn

and bone meal, it will be observed that where bone meal was added

«03 of a pound daily was added to the rate of gain. This,
however, would not be‘sufficienf to prove that the ground bone
was responsible for this gain and is not sufficient to be of
zny considerable importance. Iy will be observed, however,
that ten pounds of feed was saved by the use of boue meal.
However, due to the higher price of the bone meal, the cost of
100# of gain was oomsiderably higher. Where tankage was added
to the ration, the daily gain Wwas considerably greater and. the
amount of feed reguired to produce 100f of gain Was 467 less
than where bone meal was used. From this experiment,vwe would
conclude that bone meal added to the cost of gains and was of
no particular value even when fed in dry lot,.

The following experiment is g summery of the tests at the
Nebrasks Experiment Station in 1908 and 09, to determine the
effect of mineral and protein when fed as a supplement %o corn
0fi the breaking strength and development of bone in hogs. In
securing the figures used in the following table, the figures
in Lot 1 represent the average of those hogs fed on corn only,
Lot 2, the average of the various lots fed on cornamd tankage.
Lot 3, the average of those 10ts where bone meal was used in

4
the ration.
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Table V.
Nebrasim Experiment Station*. Iineral Feeding in Dry Lot.

Summary for test of 1908-1909

: tAverage tAVeTr. AV .WL3AVer, :Aver. :avVer, :Percent-
caverage :breaking:Average :Circum-:of :Volume: Spec. :wall cage min-
Av. :breaking:strength:length :ference:bones:of :gravity:thick-:eral
live:strength: of bones:;of bones:of bones in :bone :of s ness cmatter
wt. :0f bones:per 100f#:in mm., :in mm. ;grams:in c.c:bones :of bone:in
:in lbs. :live wt.: :in mm :green
of hog : :bones

L1
e oo

150 567 ©68

=
(o7]
[ ]
(<]
-3
N

1,22

(S}
[ ]
S

595 : 426 53,96

oo Joo o0 g0 o0 90 | g0

5
=
8

o joo o0 09 e oo

LOT II. Corn, and tenkzge

77 641

17.1

£18 824 387 4.2 :40.06

a0 90 00 ¢0 an (00 00 o0 se o0

498 :1.34

*

o joe o0 o
oo Jos a0 o

L3
] .

LOT III. Corn, alfalfa-meal and bone-meél
: B2 s 694 : B13 :1.35 : 4.9 :43.35

L4
(4

es oo oo oo [ee

187 888 479 16,7

e 9 a® o0 99 |00

.
°

—*"ZZI%h annual Teport of the Station.

90 00 00 ©F0 00 (008 00 @9 07 QC (00 99 09 00 00 | oo

o o0

It will be observed that the heaviest hogs at the end of the experiment
were those fed a ration containing tankage as a protein supplément.
There is a slight‘increase in. the circumference of the bone where hogs
have been fed.on mineral and tankage over -those fed corn slone. There
is é decided increaée in the percentage of mineral of the bones where
hogs.have been fed mineral matter andtankage in addition to eorn. 1I%
will also be observed that the breaking strength of the hones has been
greatly increawed by the uSe of bone meal and tankage, There is a
slightly greater breaking strength to the bones of hogs receiving a
large percent of bone meal over those receiving tankage, but not
sufficient to bé of any material or.practical advantage. The wall
thickness of the bones was much greater where mineral matter or tankage

was added to the ration, than where corn " only . was fed., There is a




Page 14,

direct ratio between the percent of ash, specific gravity, wall
thicl:ness and breaking strength of the bones. The use of mineral
did not materially increase the length oi the hog, although Lot °
3 did show a 3light increase over the other lots. There are no
figures given to show the rate of gain or cost of gain in the
experiments given in this report. '

The following results giving the rate and cost of gain gnd
development of the body were obtained at the Iowa Experiment
Station. or convenience these have been summarized and divided
into three tables. Table No. 6 gives the resulis of twelve
different lots of hogs all fed on pasture, Various pasture
crops were used in this experiment and protéin supnlement added
in 24dition so that each 1ot received a balanced ration with
mineral =added to six lots, six receiving no mineral. Various

forms of mineral mixtures were used in this experiment.

Table VI.

Iowa Experiment Station* Mineral on Pasture
Feed : Daily Gain . Daily Feed ; Feed for

. :___Eaten . 100# Gain
'Corn ; ; § |
Oats H . .
Tankage : - 96 : 4.16 . 434
Pagsture : : .
Corn : " :
Tankage . 94 . 4,163 : 443.5
Mineral . . .
Pasture . . .

*¥ Gircular D 77, Iowa Exper iment Station.
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It will 'be noted that on an average 194 pounds more feed
were recuired to produce 1007 of gain where mineral was used then
where mineral was not uged. It will also be observed that the
rate of gain was slightly greater where no mineral was used,

This test wodld indicate thet mineral was of no particular sdvan-
tage in increasing gains or decreasing the amount of feed reguired
to produce 1007 of gain. On the other hand it seems t0 indicate

that the reverse is true.

Pable Ho. 7 gives a summary of twelve lots of hogs at the same
station. Ten lots of thewe were fed various mineral mixtures and
two received no mineral. In all twelve lots suffiq;ent protein
was supplied to balance the corn ration. . The protein mixture
used consisted of corn 0il meal 40 parts, linseed oil mesl, 40 parts
and tankage 20 parts. It will be observed that with the exception

of tankage, all of the protein supplement used was extremely low

in mineral,

~ Table VII.

Iowa Experiment Station *. Mineral on Rape.

. . Daily Feed Feed Tor
Feed . Daily Gain Eaten * 100# Gain
Corn . . :
Protein . 1.12 - . 4,62 : 416
Supplement . . ; :
Com . : . X
Protein . 1.32 . 5,08 . 386
Supplement : . .
Mineral . . .

* Ciroular D 77. Iowa Experiment Station.
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A saving of 29 pounds of feed in the production of 100# of
) gain was secured by the use of minersl in this experiment.
It will be observed however that only two check lots receiving
no miner=2l were used and a considerable difference in the
Teed recuired to produce 100 pounds of gain was secured in
these two lots. In the better check lot 443 pounds less feed
was required to produce 100f of gain than in the average of the
mineral fedé lots, It appears that on an uverage in this ex-
periment the mineral fed pigs consumed slightly more grain
daily and made slightl& more rapid gains. This was probably

due to the fact that the protein supplied was decidedly lacking

in mineral. Each of the experiments where & high mineral protein'

has been used did not seem to show this advantage in favor of
mineral, This particular experiment would indicate that one
pound of mineral would effect & saving of 157 of feed in the
.Proﬁuction offpork, but as only two check lots were used, and
as Professor Evvard, who conducted this experiment, states,
mthese results are not comclusive enough to draw positive

N . o Al
conclusions in regard to the value of mineral.

The following table gives the increase in measurements of

swine also taken from the Iowa Experiment Station:
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Increase in .easurements of Swine Iowa umxperiment Station

% increase
per zilt

saverage initial
. easure:ait

average final : average absolute
measurement e megsurement

e €@
e ee

clengthiueignt :yir.:Length:geignth :0ir,.:Lemgth:ideignth scir.sLemgth:qdeighth :Cire:
Feed ¢ of : of :0f : of + of s 0of ¢ of : of s0f ¢ of : of :0f ¢
¢30dy ssmoulder;ininm:gody :ohoulder:sShin:3ody :snouider:shin:Body :Shoulder:Shing
- 3 s t30ne: : s Bone: ¢ s3one: : - :Bone:

Gorn : : : : : : : T :
vats :28.41 :15.56 34.07:46.12::23.62 $5.86:15,71 :8.06 :1,82:55.,30 :51.80 244,71
Llankage: H : : H : : H : : :
rasture: : : : H : : : : : :
Corn : : : t : H : : H : :
vats : : : : : : : : : s
Lankame ;2847 :$15.62 :4.,06 46.06 :23.61 +95,91 14.89 :8.07 £1e84:51.,88 ¢51,66 145,32
Pasture: s : : : : ¢ : S : : .
wineral 2 : : : : : : : : :

Same experiment as ‘fable VI.

+ ¢ircular p 77.
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The ubove experiment is the summary of the experiment reported in

Table VI, the first column being 2 summary of the measurements

- of hogs receiving a ration of corn, osts and tankage on pasture;

the second colwm being a summary of thoée receiving the same
ratioun with mineral added, It will be observed that under these
cond itions mineral did not increase the length or heighth of
the hog and had very little effect on the circumference of the
bone. .

Professor . B. Forbés, formerly of the Ohio Experiment
Station has conducted numerous experiments on the vahue of
various mineral supplements for swine, #he follouﬁng being
a few of the results secured: The average rate of géin for -
mineral fed hogs was .687 pounds daily whereas the check lot
receiving no mineral made an average daily gein of .604 (Table
1, Experiment 3, Bulletin 347). In the same experiment it was found
that consideréble more ash was founﬁ in the bone per cubic.centi-
meter of volume where mineral was fed than where no mineral was
used.(Table 5, Experiment 3, Bulletin 347). It was also found that
the breaking gtrength of bones was greatly ihoreased where mineral
was used (Table 4, Experiment 3, Bulle tin 347). In the Ohio
Experiment the cost or rate of gain was not given as the work
was almost entirely to determine the effect of m;neral on the
breaking strength and development of bone, Calcium carbonate gave
the highest breaking s trength of any of the minerals supplied and
rock phosphate gave the lowest breaking strength. A4s a matter of
fact, rock phosphate did not seem to increase the breaking strength
of bone over those fed corn a lone. The following quotation is

from page 61, bulletin 347, the Ohio Experiment Station: "When
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we consider however the fact that lot 5 which received only the
bacsal mmtion without mineral supplement, made as large a gain
in weight as lot 2 and 3, vhich received the bone flours, it is
apparent that these mineral supplements had no appreciable effect
on the rate of gain from a given emount of feed.” quoting
again from Page 65, we have the following statement: "The general
development of the snimals was not shown to be influenced by the
mineral feeds, but the skeleton was effected in important ways,
especially in the ash per unit of volume, the breaking strength
and composition of ash". The following quotation is taken frbm
Volume 1, No. 2, of the monthly bulletin of the Ohio Agricultural
Exper iment Station: "It is of interest, from a praétical point
of view, that the growth &nd condition of the skeleton, and of those
tissues, which compose the flesh, are to & considerable extent
independent; thus, to give a growing animgl a great abundance
of bone food does not cause any important additioh to his gain
in live weight, nor does a moderate shortage of bone foods restrict
the gain in 1live weight, t0 an important extent. From the point
o £ view of the{feeder of hogs for market, therefore, this matier is
~one of little importance, especially if he sells his hogs to &
shipper and lets him take the rigk of their breaking down in
transit. It becomes important %0 the feeder only in case the ration
is extremely deficient in bone food, and this is not an ordinary
contingency."

"Po the breeder of hogs, however, the facts regarding the
mineral nutrients are worthy of consideration, sinece by planning
his feeding and management so as to result in the production of

dense, strong bones in his hogs, he insures against loss thmough
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The above picture is & reprint from & cut shown
in Ohio Experiment Station Ilonthly Bulletin, Volume IV,
Hoe 4, April 1919. Vany of the companies selling minersl
for swine feeding state that the addition of mineral to
a ration will cause hogs to have straight pesterns and
stend upright on their feete. The above picture shows
a lot of hogs that had been fed 163 days on & mineral
ration. The hog to the left shows decidedly weak feet
and pasterns in Spite of the long mineral feeding. IMineral
feeding greatly incresses the strength of bone but apperently

Goes not affect the strength of pasterns,
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accident, and against the shortening of the periocd of usefulmess

for breeding purposes through lack of density of the skeleton,.,"

THE EFFECT OF PROTEIN AND IIINERAL SUPPIENMENT ON
DEVELOPLENT OF THE LITTER.
There has been very little work done to determine the effect
of mineral on the development of the litter of unboi-n pigs. BSeversal
of the stations have done some very credible work showing the value of
protein when fed to pregnant sows in the devélo;:ing of the litter.
In order to get more definite informat.on on this subject the

following experiment was planned and carried out at this Station

_beginning November 1lst, 1921 and continuing until May 1st, 1922,

The sows used in this experiment were all mature sows.'that were being
kept in the college herd for breeding purposes. In orderto avoid
any variation due to breeding or blood lines, the sows used were
all mated to the same boar. While the sows were slightly different
in breeding, they were all line bred Orion Cherry king sows. The
boar used was of Great Orion Semnsation, Pathfinder and Orion Cherry
King breeding, This boar at a year and a half stood 42 ihches
high and is XX strictly & modern type hog. All of these sows
were fed in dry lot but were not kept on cement or other hard
floors. However, the soil on which they were kept is very free
from limestone and o6ther sources of mineral, With the exception
of 1ot 2, there were only two sows to the lot. Lot 2 contained
four sows. For this reason, the results secured should be con-

L]

sidered as only indicative and not as conglusive.
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Lot 1 received 2 ration of straight kafir corn from November
lat until the pigs were weaned, Lot 2 received a ration consisting
of 50 parts lafir corn, 20 parts ground oats, 25 parts wheat shorts
and 5 parts tankage, this being the ration which we were using for
our brood sows for winter feeding. Lot 3 received equal parts by,
veight of wheat shorts and kafir corn: Lot 4 received equal parts
of wheat shorts and kafir corn wi:th 1¢5 of mineral matter added.

The mineral matter used in this 'exloeriment consisted of equzl parts
calcium carbonate ané precipitated bone meal. The kafir cormn in
each lot was ground and all rations were féé moist. The precipitated
bone meal used in this expe:iment was donated by the Organics
Products Company of Chicago and the calcium carbonate was donated

by the Jenson Sallsbury Company, of Kansas City. HNo weightswere
kept of the sows dwing the experiment and no attempt made to
determine the rate or cost of gain of either the sows or litters.

The object of this experiment was to determine the effect
of mineral or protein or both mineral and proteir} on the size,
strength and vigor of the pigs farrowed., A sample of milk from
each lot of sows was taken when the average age oi the pigs in each
lot was four teen days and thirty days old respectively. This milk
was tested for ash content. At birth each litter was weighed, and
the height at withers and length of body frop:x neck to point of buttock
‘taken., .. The size of the bone was also measured. The same measure-
’ melnts were again taken when the. pigs were thirty days old. One pig
in cach litter was killed and the bone analyzed when fafroxved -and
one pig in each litter killed and the bone e;nalyzed viien twenty
days 0ld. - The reason t’ué pig was killed at twenty days was because

the pigs began at about that age to0 €2t feed with the mother and

it wag desix 4 o4 s
i Sired to securc the results produced by the motners i 1k
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only.
Tuc Lollowing vable gives the birth weight and meésurements
oL tle _ims Lro.. the varigsus lots: .
Table IX;
Effect of liineral and Proteln on Litter of Pigs.

Lot I. Kafir corn only. |
l

Sows:aver.:Aver.:Aver:% of :$ of:% Of‘p of:Heighth :Length:Ash :
in :pigs :.t.of:size: strong med .weak:;dead: at - : of :In
Lot :far- :Pigs :0f :pigs :pigs:pigs:pigs:Shoulder:Pigs :Bone:
:rowed: :bone: $ : : : inches : : :
: : : mm : : : : : : : :
2 : 5 :1,94 : 41 E ¢80 :20 : 0 : 6  :7.5 148,14
: : Lot IT. Kafir coi-n Shorts, Oats, Tankage :
4 : 9 12,94 : 47:'815 es 54522 T 28,37 :43,.2:
; ; i 't IiI Lafxr corn and sh.rts ; ; ;
2 :11  :2,12 : 44 : b4, 5 27, 4*18.1' 0: 6.3L :7.75 :47.13
; ; i L] Iﬁ Kaflr corn. shorté, minerai. ; ;
2 i 8  i2.25 : 5O . 81.2.18.8: 0 s 0 .  6.98 .7.95 .45.55
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It will be observed th’at the smallest average number of pigs
farrowed was in Lot 1 receiving a straight kafir corn ration
but as there were but two sows and one of these sows farrowed
only two pigs it would not be safe to conclude that the ration
was responsible for the small number farrowed., This might
have been adue to the individuality of the sow. It will be
observed, however, that the lightest pigs by far were those
where the sows received kafir corn only even though the litters
were small, ‘The largest pigs by ooﬁsiderable were in Lot 2
which were receiving our standard ration of kafir corn, shortis
and tankage. The mineral added i;o Lot 4 seemed to increase

to a slight extent the size of the pigs over those in Lot 3
receiving kafir corn and shorts, but as the litters were much
large in Lot 3 that would probably accowmnt for the slight
disadvantage in size of pigs. The circumference of bone in
milli meters was greatest in Lot 4 where the sows had received
mineral in addition %o é kafir corn and shorts ration. This
was followed very closely by Lot 2 receiving the s’canﬁard ration
of kafir corn, shorts, oats and tankage, The bone of pigs in
Lot 1 shows decidedly smaller than the other lots. Lots 2 and
4 had larger percent of strong pigs than d4id any’ of the other
lots. Lot 4, where mineral was supplied, seemed to have a slight
advantage but this was probably due to the fact that there were
several dead pigs in one litter in Lot, 2. This could not be

attributed however to the effect of the ration but rather to

natural conditions. The heighth and length of the pigs appears
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0 be in direct proportion to the size. It is hard to agcouﬁt
for tue variation in the percent of ash of bones as the ,
highest percent of ash was found in Lot 1 where no mineral
was added and where the ration was very low in both mineral
and protein. The second hié;hest ash percent was ‘found in

Lot 3 wherc kafir.corn and shorts., both low in mineral,

were used., The percent of ash in the standard ration and in
the ration where mineral was added wére Dotk lower than in ﬂie‘
other two rations. The results were directly oppos'ite from
what was expected would be found. It may be that the soW
gives, more readily, mineral from her body where mineral is

not being properly supplied than where it is.
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Increase in pigs first 30 days suckling period

Table X.
Feed tAver. sAver,:Aver, jAver. tAver. tAver. :Avér.:Aver;p of:% of
A swt.atsheighth: :length:length:size :size:min-:min-
:when :30 ¢+ when :heighth when:30 :bone :bLoneseral:ersl
:Parrow- days:far- ¢ 30 s farrow- days :when : 30 :when:at
: ed :rowed :;days : ed s far- :days;far-:20
: : : : : .8 crowed: mm.:;rowed:
: : : : : s mm. : :days
Lot 1: : |
kafir- : 1.94 12 6 10.25 - 7.5 13.25 41 69 48.14 50.55
corn .
Lot 2: :
Rafir c: 2,94 17 7 11,285 8,37 16,285 47 91 45.1 47.01:
Shorts : . ‘
Oats :
Tankage:
Lot 33 : ,
Kafire.: 2,12 13,56 6.31 10.95 7.75 14, 44 85 4%7.13 52,59
Shorts ,
Lot 4: : '
Xafir c: 2,25 14 6,93 10,75 7.93 15,16 50 79 50,02 47.59 |
Shorts : ‘ . ,
Mineral:

Pable X Continuede.

sIncrease 1n TINCrecse 1n:lncrecse :incresse in slncre<se in
cwelght 30 dayscheight in  :in length:Bone, 30 days:ash of bone

: ;30 days :30 deys ¢ tin 30 dgyse.
Lot 1 :  10.06 L 4.25 i1 575 28 2,41
Lot 2 :  14.06 P 4,25 i 7.90 44 : 2,00
Lot 3 : 11,58 . 4.60 : 6.25 41 P 5.46
Lot & : 11,76 . 3.2 i 728 39 P .43

R

e o

R




In studying table X it will be observed that the rate of gain
w::e;s oreatver in each lot where protein was supplied in the sows?
ration than in Lot 1 where protein was lacking. This is due
no coubt to the increased flow of milk., Lot 2 had a decided
advantase in rate of main although lots & and 4 were very sat-
isfactory. There was practically no difference observed in
the increase in either heighth or length aside from the natural
increase wiich would go with the inerease in weight. The
increase in size of bone of Lot 1 was considerably less than
that of thne other lots. Lot £ receiving the 8tandard ration
made the greatest increase in gain,“lenéth of body, heighth

of body and development of bone. Lot 4, recéiving mineral
showed a slight advantage over lot 3 receiving the same ration
minus the mineral, in rate of gain and increase in length but
Lot 3 had a slightly greater increase in heighth and size of
bone, The only conclusion that could be drawn from the above
table is that there is no perceptible difference in the
development oi the bone and size of the pig due to the ration
fed, ohly in so far as that ration effects the amount of mblk
secré’ced by the sow. The milk secreted, no doubt, carries all
of the necess;ary'mineral and protein to give proper development

if secured in large enough cuantities,

The following table shows the composition of the milk
from the sows of various lots at an average of fourteen and

thirty days in the period of lectition,
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It vould anmwnear that the g}l‘dtein in the ratio-n might have a slight
effect ou the nercent of ash of milk as lots 2, 3 and 4 containing
blenty ol wnrotein in ‘the rations containedé 2 much higher percent
of ach in the milik than Lot 1 thich was fed on straight kaefir
corm. Lot £ seems to show =2 considerabl}; lerger percent of ash
than eititer Lot & or 4 vhich would show that minerel at least

had no effect on inereasing the ash percent of milk. It should

be expl=mined tiat in Lot 1 the sample of milk was taken fram

one govw onlss.

e 9

as 1t wvas impossible to secure 2 gample of milk
froil the other sow in this Lot. \hile the percent of ash was
lo{v on the fourteenth day and lowexr still on the thirtieth day
this miasht be due o0 ‘f;he individual sow and not %o the ration
fed. IMFXEONWHEXELNEXXIXEE The bones from pigs in Lot 1 being
as high in nineral as frou the other lots XBWEE indicate that
even though the milk was lower in ash, it contained sufficient
to' Supply the needs of the pig.

From the above experiment, we XUHEA conclude that the
development of the unborn pig can be effected materially both
28 t0 size and vigor by a properly balanced ration. Best
results were secured where a protein high in mineral, such
as tankage was used. Where proteins, low in mineral, suzh as
wheat shorts, linseed ohil meal and the like are used the addition
of mineral may slightly increase the size and strength of the
rigs. Sows fed on straight c?.rzgonaceous feeds such as corn
and kafir corn do not produce satisfactory pigs. The effect
of ration on the development of pigs after farrowing seems toO
depend more upon the amount of milk produced than upon the ration

fed. It seems that the sow is able to fTurnish from her own

body, mineral necessary for developing the pigs properly wh
inere
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sufficient amouunt of protein is fed to produce & good flow of
millze THowever, it would probably be found, after several years
of tirtlis xind of feeding that unless mineral was supplied in some
form, such s pasture crops or mineral conteining proteins that

the sow vould eventually bedome weak in the bone and probably

brealk down.

THE EFFECT OF PROTEIK alD IINERAL OK THE f
' DEVELOPIENT OF SVINE. |
The object of this experiment was to determine the efiect
of protein and mineral matter on the growth and develoément of
swine when fed in connection with a carbonaceous rgtion. For
the purpose of this, experiment twenty five fall shoats were
selected and put on feed when approximately four month of age.
}ive shoats were used in each lot, all of approximately the sane
age and weight. Lot 1 was fed a ration consisting of kafir corn
only. Lot 2 received a ration consis ting of kafir corn and 1%
mineral, Lot 3 was given a ration consisting of equal parts
kafir corn and. wheat shorts. Lot 4 received nine parts of kafir
corn and 1 part of tankage. Lot 5 received equal parts of kafir
corn and wheat shorts, with 15 mineral added. The mineral used
in this experiment counsisted or equal parts calcium carbonate
and precipitated bone meal, Each lot of pigs was fed all they
would clean up twice daily. ©The kafir corn was ground, a2ll feeds
mixed and fed moikt., |
At the beginning of tﬁe experiment each pig was weighed in-

dividually, ear maYked and measurements taken, In taking the
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measurenments, the size of the bone was taken on the smallest
Par‘u of the hind leg, The depth and width of chest were takan
just back of the front legs. A pair of calipers were used for
securinm these measurements. The length of the hog was tiaken
with & tape measure from the place where the head joins the
neck to the point of the buttock. This measurement wastaken
with the pig lying on its side., <The length of bone was taken
from between the toes to the back part of the hock on the hinad
leg. 411 of thece measurements were reasonably accurate with
berhaps the exception of the length measurements which could
not be absolutely accurate. It was intended to weigh the
‘hogs every thirty days during the experiment, but conditions
mmade it impossible to get the weights on the exact thirty
day periods, but are approximately so. &t the endof the
experiment, two average pigs from each 1ot were killed and the
tibia frow the right leg taken, cleaned of ail meat and
broken by the Department of kngineering, The machine used
for breaking these bones was the Tinius Olsen Testing lMachiwme.
Breaking strength was read directly from the beam above,
These samples of bone were then sawed in twat the smallest
Place in the bone and cross sections taken for chemical analysis.
The average wall thickness in millimeters was measured f£rop
the cross sectiong taken from the smallest part of the bone,
This experiment has been divided into three sections
for consideration: Pirst, the effect of the ration on the
increase in size of bone and length and depth of body, Second,
the effect oum the breaking strength, specific gravity, wall
thickness and density of bone. Third, the effect on rate

of gain and cost of gain in hogs.
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Table 12 shows the effect of ration on the developmer;t of the
len=th of b;)dg’ and increase in weight. Comparing Lot 1,
which received a straight kafir corn ration with Lot 2,
receiving iafir corn and mineral it is found that there was a

elightly greater gain in weight where no minerzl was supplied

than where mineral was supplied. However this difference is sc

small that it could easily be attributed to the difference in
individuality of the pigs. Comparing Lot 3, which received a
raticn consisting of kafir corn and shorts, high in pi‘ote_in
but low in mineral vwith Lot 5, receiving the same ration with
the addition of mine:al, about the same fifference in favor
of the no mineral Lot is observed as in Lots Iand 2. Lot 3
made 8.6% greater gain without mineral than did Lot 5 with
mineral added to the same ration.

| Graph No. 1 shows that the rate of gain was influenced
almost entirely by the protein in the ration rather than by
the mineral contained. 1In faet, in both cases, the mineral
seemed t0 have a slight disadvantage., Lot 4 gave decidedly'
the highest rate of gain of wny of the lots. The length of
body seems to vary directly as the rate of gain., The higher

the rate of gain the greater the increase in the length of body
and the less the rate of gain the less the increase in the length
of body. Graph No. 2 ‘showing the increase in length of body

corresponds very closely to Graph No. 1 showing the increase in

rate of gain,

Table No. 13 shows the effect of the ration on the

development of the depth and width of Chegt
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Here gzwa2in it will be observed that the greatest percent of

increase was in Lot 4, receivipg the tankage as & protein

"supplement, followed rather closely by Lot 5 receiving

shorts aﬁﬁ kafir corn with mineral added. There seems to be
a very slight advauntage in Lot 5 over Lot 3 in the percent
of chest development both as to heighth and width dus to the
addition of mineral, This is not very marked, however, as
will be observedby Graphs No. 3 and 4. OGraphs No. 3 2nd 4
show that the three lots receiving protein supplement have
about the same rate of chest development amd that the two
lots receiving no protein both fall much below the other
three. From this Xo¥2 table we would conclude that mineral

had no effect ou the depth or width of the chest.

Table No. 14 shows the ¢ffect of the ration on the length

and size of bone.



0
#
o

SLoy g 4 ,Vm\m\m.\%\}\.\ . | - 2 Loy

Founayy v, o, Al Loy
SsLromyg » ,, .4 T + oy
oY vspy 4, L, Z Loy
; . N Yoy Y1t gy L 407 Koo ¢/ =, 1 3/09g P33y shog
W es T os o4 og ot o

00

et O/

JO HLO/M Ao NOILHY /o LI3F7 447

\ >4

7

/;’o G FwO

%«/;JM 2SS HD

L Y s wmespn,
S897 7y s




q\\h\%*\)\ -5 L &o @\ho.\ e A Loy
FOMWNEY & . AZ L®7
W.bb\‘\\n‘.\ . 777 L QY
*k-\hh\\\\* ', yr g 07 ,
NV sy T Lo7 sho@ o/ =,/ 9028 pIy shoO
6 o8 oL 09 o ek o€ ot o/ )
)
A
o/ —D N
,J -\-I\-\! Q\” .H -\m@ ”
U <7 90/ ”a//r
D zlm‘ *9\:‘/0
2 27 S NN
“ O vwa
d OJW ”
0N @
3 M«W\\ DY
I? P4 &S
¥ AN
F
w mw |
S
N 2 a
> u.,r |
o L
O .
“$ . ¥ NY
“ )
\
D
\ \\ﬂ“m-\
M 1S THI SO HLISTO NO NO/LHE SO L>F447
0
o

40 47

€ 4wl ¥/




Pape 5.

o o R ~

oLttt o Detion on Development of Swinee

Toble XIVe

}Lot II0e v irm 22U LI0IaATEru e taverede mvczn.ge averagehverage .Ave"'af*e
:Cire 0fels sPotzl il in= Initial:Final :Totel :: gein in
shone ii: tincrecse cres.se.length .length tgein in: lenf“th of
13 148478 : :Cf bone:0f btone:of leg :0f leg :length :leg.

: sLlle ¢in mme $in mme :in in, 2in ine cof leg o

0L NoeT P en L 112 ;17 17.9%; 6.75 @ 8e3 : 155 1 22.9

robineoont 104 © 115§ 11 ; 105507 1 8.5 :LS i 2l

lineral : : : ‘ : . : :

0.3 s H . B . ° . .
Fotivosom: 100§ 110 : 10 ; 10§ :7 i 8.5 1.5 f 2l
Shorts : : : : ~ : .

0.4 - : : 3 P s * T
°§i§1201:n: 106 . 133 . 27 : 2Be4ls 6.9 : 9 s 2.1 : 30445
ankege S : : : : : : .

Lot Iloe5 . K ¢ : . .

%gg:lggomz 100 ; 1358 ; 32 ; 585 ¢ 7 : 8.88 2 1.88 3 26.856

dneral : : : : : ‘ .




As far as the lengti: of the bone is 6oncerned, there was but'very
little difference in the increase in any of the lots, however
Lot 4 receiving xzafir corn and tankage had 8 somewhat larger
Percent increase in lensth of bone than the other lots.
Comparing Lots 3 ané 5§ it vould appear that the addition

of mineral to the ration in Lot 5 had increased slightly the
lengtn of bone in this lot, Graph No. 5 shows however thzat

the leugth of the bone does not vary to any considerable extent
in any of the lots. Concerning the circumference of the bone
However we find a decided advantége in favor of Lots 4 and

5. Lot 5 which received mineral matter in addition to a
protein balanced ration low in mineral made 32% increase in

the circumference of the bone. Lot 4 receiving kafir corn

and tankage made 27 inerease in size of bme, Comparing

these with the other lots, we find-that Lot & receiving the same
ration as Lot 5 minus the mineral made an increase of only

10% in size of bone. It is interesting t6 hote thet when
mineral is fed alone without protein supplement thet it did

not materially effect the size of the bone as the ingrease

in Lot 2 was only 11%. A study of Graph Ho. 6 shows a decided

advantage as far as increase in size of bone is concerned for

the tankage =and for the ghortsymineral fed lots.

Table No, 15 gives a summary of the total and sverage
increases in the development of bone, length, heighth, width

and length of leg.




o4

THYINN 4 9 Lo G + e A £ 07
FoNuNEL+ .. AT 207
SLYOS G + . Ut 497

.\Qh\.ﬂx—\\\# . ‘e 7 L o7

| vy HitHy T LOT

08 24 ,, QN . eg ,W Sw

,—.,\..,00\ @/ =,p 0/808  PIy shoy

(4 (X4 : e/ o

SO D ur 2/ Eay 2° ys Ewag &Ny

HFT7 SO HLIINTT

A d

= LOssIfIp J) B we 2UO S)BOQ

©
Eoy S0 y6 w97 goriuyg

LY
v/

DYDY

NO NO/ILHY F0 LDO754F

DRSO SRR S R



DOUNDRLIL IODNIY /bl/g

&y v S 2o

o4

THHTN Yy + LVOHE

vE

.U\QQ;,Q\(QL 4 .
ﬂ.hm\ﬁs\b.\ .,
PHYINIL 4 e

o4

‘Y o a4 +°7
-’ ,.. Al Lo 7
'y fr Lo
NN,,L.Q,.N

vE

(21

NWoy wivey I 40y sKoress,s e/038 pay shogy
o7 os L ek , .

e/

%

A4

1144

TE/

ge/

snog SO F2/8 NO NOILHY SO £LITS4T

- © ;
aoum:p //aws -4’44 a/oas'

J

V

ww /
27/

Gr a7

FO @DUIIDpuIn>4ry 027U

5;/



Page 37,

BREECT UF KAy fus

Iy DEVELOPmswYy OF SWink

LO@ NO. :Totel

tAver.

:/5

:Increase: Length

sfotel  §% In-
« [ncreage Aver,
¢ increase

+Total
sgver,
e Incresse

*CregsSe
cchest
swidth

¢crease

cAver.
tchest .

tin-

1% In- sTotal

e
(v
%
[~ 3
@
s
(4]
o
@
o

% In- :Totel:% In-:iotal:% o
1Crease: Aver.:crecass: aver; ine-
tleg :in- :bone :in- :CrEE
tlenzth:crease:sizeicrease:in

: : : : : : : H : tin mmg¢ :
L. : 9e3 : 3849 : 1.79 1287 : 1,62 :15,4 :1.656 :22.9 :17 :17.9 :42.4 :48.
Katir ¢ . : : : : : : : s : : :
I, : : A
Katir ¢ . 8, ; 33, : 1.3 t16s6 : 181l :18.3 :1e5 :2le4 11l  :10.57:34.7 :43.¢
uinerel . : : : : : : : : : : :
i D R ;L i 1 or o
Latir ¢ . 12,58; 50 ¢ 3,00 27,7 : 3,12 :30. :1.6 :21le4 :10 :10. :90 :1065.
shorts . : : : : : : : - s : : :
iv. : : : : : : : s : : : :
safir ¢ . 14,66: 5546 : 3,52 :41,5 : 4.58  :44,566 :2.1 :30.45 :27 :25.4 :137.6:139.
rengage . : : : : : : : : : : :
V. : : : : : : : : : . : :
w2Tir ¢ . 12,37: 49,5 : 3.00 :37.5 : 3,76 :37. £1.88 :26.85 :32 :328. :86.4 497
LT3 : : : : : : : : : : :
claeral : : : : : : : : : : :

L .18 tuole sives a

swnar

<

J

01 vne resulte slready aiscussed in

Tables 12, 13, and 1l4.
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THE AFsuCl OF JATLUW un L vl ur SWinE.

Page 39. Table XVI.
EFFECT OF RATION ON BONE OF SWINE.

Hog :Aver.:Aver. sBreaking: sreaking : Aver, tAVer.sAver. :Aver. tAver, :j of
No. :Live :dreaking:Strength:strength ;cir.of:wt.of:vol.of:specificswall cash tm

¢ Wb, :Strength:;of pones:per m.m. :bones :bones:bones :gravity :thick- :bones.

s :0f oone ;per 100#:0f cir- :in'mm.: in : in  :0f tonas:ness of:

s tin 1bs, :live Wt.scumference tQrans:CeCe ¢ tbones

3 : : : : : : H tin mem,:

LOY NO. 1. nalir corn onl
78 :150 : 1566 : 1.04 : 2.2 : 60, ¢ 1l1le.8; 100 :1.118 :2,1I0 :bZ.71
6 :1zb : 148 ¢ 1l.18 ¢ del4 : 54 : 92,0 ¢ tlel79 c 4D 0060
aver,137,5: 1b8 : 1.11 : 2,07 : 09,5 :101l.6 ¢ 8Y 1,140 16000 1 96.62
L0Y 2, Kafilr corm and mineral
83 :180 : 220 t LeBl 5 B.88 & 67 t117eD 3 100 3 Lod7D :8.86  :60.98
8l : 91 . 188 ¢ 2406  : 2499 & 63 : 92,0 : W6 : L.8ll :2,90 :60.91
LVOT ,13DsD: 204 : 1.64 ¢ Deld ¢+ bo :104,7 + 88 : 1.193 :8.808 :60.64
~ L0V 3, Lazlr corn end ShOtLS
90 210 : 194 t W9006 : 2,89 12 b7 tlSle6 : 121 ¢ 1.088 4,606 : D538
87 <175 : lo8 t <90 s def : O ¢ o0 t Le t&e 190420
Aver 190 ¢ 18O s 90 ¢ zo81 t 0448 :la7e8 ¢ 113.0:l. 18e :04,
L0t 4, gallr corm =nJd tankage.
9% :185 : 285 : 1.81  : 3.46 : 65 :11247 : 94 :1.199 :4.1  ::53.28
B 270 ; 349 t 1s29 ¢ Dedd T D7e4 21660 ¢ 186 :1.817 :8e61 261,01
avers a2l ,o: &87 s LoD s 4.5z s Ghe2 :139.8D0: 110 :1.208 :3.8D 07 elY
10t b, xafir, shorts and mineral

99 175 ¢ &91 : 16D : 4,19 T 67e 11Z1,7 : 11D :1.838 :3003  :D2.&l
97 235  : 308 : 1,80  : 4,317 + 69 :140,0 : 117 :1.274 :3.0L  :57.16
TVET 005 : 29G.D : L.47 : 4.28 e B8 :14D5.35: 116 :1.8D0 1308  :DD.08

R TR G s
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2ble sixteen Gives in detail the live weight, total breaking
strewus ti. of boxne, ﬁreaking strength of "bones per 100: iive ﬁ
weight, breaizing strength of bone per m.m. qf circumference
of bone, average circumference of bone in m.m., average weight
of bone in grams, average volume of bone in cubic centimeters,
average specific gravity of the bone, the average wall thickness
and the percent of ash. In arriving at these results, two
avera; e hogs frowm each lot were slaughtered and the tibiataken
from thc Tright leg. 4ll meat and cartilage was carefuliy : |
removed fromthe bone and while the bone was yet green the
breaking strength taken., The breaking strength was taken by
the Depvartment of ingineering of the college. After the bmes
had been broiken they were sawed in two at the smallest diameter
and a sample 1/4 of an inch taken from each side of the bone
next to the sawed portion. These samples were cleaned, the
marrow removed and the wall thickness determined by means of
an instrument which would measwre in millimeters, Each bone
was measured on the thinnest place on each of three sides |
and the average thickness taken as the average wall thickness.
Another sample @'f each hone’ ons-half inch thick XWIXIXXXYYX
was analyzed by the Department of Station Chemistry and the
percent of ash determined, by ashing the bone in an clectric
oven. Before bregking, each bone was weighed and the bone
immersed in a receptacle graduated in such a way that the
replacement of water could be read in cubic centimeters. The
specific gravity was dGetermined by dividing the weight of the

bones by the volume of water replaced in grams, Ior detailed

study Table 17 which is a sumary of the results tabhlated in
table 16 wWill he nemd
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Compa=rin~ the gpecific gravity of the different lots it will be
noted %t iiere minersl was added to the ‘straight kafir corn
ration in Lot L that the specific gravity Waé higher than in
Lot 1 where no mineral was added. Comparing Lot 3 receiving &
ration of !zafir corn and shorts with Lot 5 wheré the same ration
was used witih the addition of mineral matter a decided differemce
is noted iu the specific gravity in favor of Lot 5, the mineral
fed lot. Iilot as much difference is noted in the percent of .
ash, however in e=ch case where mineral was added, the percent
of ash vas increased over the ration where no mineral was used.
The most significant and striking contrast is found in -the
breaxine strength oi the various bones, he bones of hogs

in Lot %, receiving mine.ml recuired 56 pounds more pressure.for

breaking than those in Lot 1 receiving no mineral. The hogs

in Lot 3, receiving a balanced ration as far as protein is concerned

had a lower breaking strength than those in. Lot 2, having a very

low protein rationjsnd broke at 116% pounds less pressure than tiose
in Lot 5 receiviﬁg the same ration with J.‘}f‘":; mineral added. In

most work that has been codueted at other stations, the breaking
strength per 100# live weight of hog has been given.* 4 comparisgon
of the colwmns showing the total breaking strength, breaking strengh
per 100# of live weight, and breaking strength per millimeter of
circumference will show that this is not a desirable and is

2 misleading way of giving the results. Lot No. 3 has a much

lower breaking strength per 100# live weight than Lot Ho. 1,

not due to any difference in the bones. as the bones in Lot

3 were much stronger than those in Lot 1; the difference here

~ being due to the fact that 1ot 3 made a very rapid gain whereas

* Nebraska Bulletin No. 107
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Lot 1 was ver; light in weight Gue to poor geins. The breaking
stren~th per millimeter of circumference of bone is = much mcre
satisioctory neansg of arriving at conclusions as to strength of bone

It is very interesting to note the thickness -of the wall of khe
differont bones. For instance, in Lot 1. receiving no mineral. the
boite valls wrere very thine. In Lot 3, receiving a protein .
ration lovw in mineral, the bone walls were very little thicker
than those in Lot 1, receiving low protein ration. Vhere mineral
vas ac¢ded to eitirer of these rations, the wall thickness was
materially increased. 4 study of Lot 4, is very significant.
This lot received a balanced ration, using tankage as the
protein sup:lement with no addition of mineral, aside from that
contained in the tankage. The bones in this lot had the greatest
specific gravity, next to the highest percent of ash, lacked only
8% pounds of having as great a breaking strength as where
mineral had been added to the kafir corn-shorts ration and
had the highest breaking strength per cubic centimeter of
circumference of bone, This 1ot also had the ghickest bone
wall of any of the lots. The breaking strength i)er 1005
live weight was somewhat lower due to the fact that this lot
were so much heavier in weight making more rapid gains throughout
the exper iment.

Anhother thing worthy of note is the fact that the breaking
strength, specific gravity, wall thickness a,nd'breaking strength
per m.m. of ciwcumference were all much greater in Lot 5, Treceiving

kafir corn, shorts and mineral than they were in Lot 2 or 3,

one of which was receiving kafir corn and mineral and the other

kafir corn and shorts. In Oother words, it would appear that
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AalirCorn  Katfirtorn HAatirCern  KafirCan AofirCom

«% [lineral — Shorts Shorts Tankage
" /ineral

AN

Cross Seétion of Bones of Each Lot.

vall thickness 2.30 mm.
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(Bronking strength 1807

Lot IV (Uall thicimecs 3.86 mn.
(Broakins ctrength 280F

Lot Vv (wall thicknoss S.52 mme
(Broaking stronsth 296.5f
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mineral anutrition cannot Tunction to its fullest extent -unless

accompuniea oy protein rich feeds.

PR BAASCT ¢ RAVICH OF ©HE COST ALD RATE OF
GAIN II SWIKL.

Table No. 18 gives the rate of gain, feed consumed per

100 gain, cost of 100%# gein, profit or less per hog and the

total feed consumed.

Pable XVIII
EFFECT OF RATION ON COST AND RATE OF GAIN OF SWINE.

Lot No. :AvarsAiver::Aver.:Avers.:Aver.:Aver,:Feed:Cost:Profit:

:Ini-:finul: totalidaily:daily: totaliper 10f : or i

"’clal' wt. :gain :gain ;feed :feed lOOﬁ" 100#:1loss

twte : s scon- :con- :gain-gain'per :

: : : : :sumed:sumed: : spig. ¢

I : : : : : X ; s s :

| Kafir ¢ :86.6: 129 :142.,4 : 47 :3.77 539 8 801 4. 8 86: .0569:
f T T
Kafir ¢ :79.9:114,6:34,7 :.38¥% :3,20 288.4 842, .10 17~-.405

Mineral : : : : : : : : :

III. S 89 1183 . 94 :1.04 14.8 432 1450.5:5.53:3.26 .

Kafir corn : : : : : : : : :

shoxrts : : H : H s H : :

Iv. : . : : : : : : s s

Kafir ¢ :99.,4:237 :137.6: 1,39:6.,06 :5645 396..5 T2: 4.,51:

| Tankage : : : : oA - : 3 :
v. S

Kafir c . : : . : . s . .
] Shorts :88,6:175 :8644 : ¢96 :4691 :442 :511e5:6.41:2.24 ¢
. Mineral ; : . : : : : : : :

Price of feedé.

kafir corn, 1.16,Tankage 4. OO,Iﬁlneral 6.00
‘J , : ah Aawmdta T DR
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Lot o wlicl weceived glraight iefir corn with 1) mineral

&eded, modée toe leact total gain and the lowest deily gain

of wnr or tlie lots in the experiment. This lot 2lso consumed
lese {oed per dsy and less total feed than any lot in the exper-
n 2Gdition to cousuming less feed tuis lot recuired
ore FeeG .er 130 gaiu andé cost more per 100 gain than

Ty other lot ia the exper iment. there was very little

that the addition of minersl to a straight kafir corn ration
when fed in a dry lot dié not increase but rather had a
tendency 4o decrease the rate of gein aud incresse the feed
consumed per 1007 gain and cost. As a matter of faet, Lot

& was the only lot to lose any moley during the experiment,
the pios in 4$his lot losing 40¢ per head during the feeding

trial, yheress %he pigs in Lot 1 made a profit of approximately

6¢ ver head during the trial. iiot enough ¢iffereuce was

Observed in these two lots to make any -positive or conclusive

Statement as to the effect of mineral oun cost of zain., The
Pi8s in Lots 1 and £ @id not make satisfactory gains, had
Tough gtaring coats, and both appeared to be craving something
in addition %to the rations they were receiving, The addition
of mineral aig not seem to satisfy the craving for sometiing
in addition, which no Gou:t was protein feed, Comparing Lot

2z

© 8nd 5 it will be observed that the daily gain was greater

where no minersl wasg used in Lot %, althoush the total feed

Consumed in Lot 5 was slightly mbre, It required 52# more fawed



Lot

II. Kofir corn a nd mineral.
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Lot IV. XKafir corin =nd tankage.

This 1ot mede the largest daily gain, made 1004 gain

on the least feed and made the most profit.



to wroduce 11U, 2in vhere mineral was added to the shorts-kafir
Ccoril ToEl.ol: Ll vhiere biiis ration was fed without mineral.

Piie cost oL t2in wne iunereased in proportion to the amount of
feed 1e ulired (o .roduce 100 of cain. irom this, it would
apoear Uio:t tne cadition of mineral to a protein balanced ration
evern tiowrl lor ia minersel had a tendency to decrease rather
than iuncrecse the efficiency of the ratiom. Study of Lot 4

is veio in‘teiestix@ as it shows that where a kafir comrn ration
vags btalsucel with taniace, without the addition of further
mineral tl-t the total gain is increased, the average daily
gain ic decidedlw oreater, the total feed consumed greater

and the fecd por 100, sein much less than in any of the other
rations. .hile the shorts and kafir corn lot produced 100#
sain slightly cheaver than the kafir corn-tankage lot, yet

on accoun’ of ithe inereased gein in the tankage lot, the

Profit wver head was 1l.25 greater in favor of the tankage lot.
While this should not be tasen as conglusive, yet it would
Stronsly indicate that mineral matter when fed in connection
with a ration without orotein or a ration high in protein, but
low in mi neral would have no advantage in inecreasing gains OT 86~

CTreasing cost of gains.

CONGLUSIONS
EFFECT OF RATION ON LITTER O¥ PIGS AT DATE QF
FARRO.
I. The addition of protein to & brood sow's ration low in

protein produces stronger pigs.

T s

e et e L I oy X LY




Pare &Y.
II. LG Ll Ll [ e i 171‘0‘Geil‘l “530 .23 brooﬁ so‘vfs r&tion Produces

larzer ivs,.

IIT. ..¢ wecition of protein o 2 brood sow's ration produces

lonser wie ¢nlier pigs.

Iv. 4.c wddigion ol protein %o the broog sow's ration produces
heavievy i,

Vo The wddiiion of mineral to a ration high in protein but

T A K8 et o e

low i iineral seews to iucrease to 2 very glight degree the

Size, leith mng gtrenath of pigs farrowed.

<

VI. he oaddition of mineral to a protein ration low in mineral

inereased the size of bone of the pigs farrowed.

ERFECT O ®AMION ON LITTIR OF PIGS WHIIE

SUCKLING THE SOW: B

I. Iack of protein and %sh in the ration given to Lot 1 ‘
Seemed to have the effeot of reducing the percent of ash in ;
the milk. However, as the sample of milk in the lot was taken
from but one sow this might easily have been caused from the
varistion in the individual.

II. Vhere protein either low Oor high in mineral was supplied

to the ration, there appeared t0 be no difference in the
bercentage of ash in the milk.

III. Analysis of the bones of pigs where the sows had been i
fed on various rabions, did not indicate that the ration .
would effect the powecent of ash in the bone. Evidently enogh i
ash is found in all milk to supply prover bone development. -,g

The addition of mineral %o the ration 4id not give any addi-

tional gain either in lengtnh, heishth, or size of rigs,
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e rate oi gain of pigs seemed to be Getermined entirely by
the amount of protein furnished in the ration. : f
IV. ©Die increase in size of bone of pigs was no greater where
the sows were fed mineral in the raticn than where no mineral

was fed.

Ve thile no attenpt was made to determine the effect of lack
ot mineral fed during the lactition period on the breaking
strength or percent of ash in the bones of sows, it is more than
likely that the mineral suvplied to the pigs in the milk was largely
derived from the body of the sow, rather than directly from her
food. |

THE EFFECT OF RATION ON THE DEVELOBLENT

OF HOGS:

I. Circumference of bone is increased by the addition of
mineral to & mineral low raticn.
IT, The circumference of bone was inoreased by the addition
of mineral high protein %o & low mineral protein ration.
III., The increase in size of bone by the addition of tankage
to & kafir corn ration was almost as great as where mineral
was added to a kafir corn and shorts ration.
IV. The rate of gain in every case vas slightly decreased by
the addition of mineral to the ration,
V. The increase in depth and width of chest, length of leg and
length of body ﬁere in direct proportion to the rate of Jaln.
Vi. The rate of gain depends upon the proper balance of &

carbonaceous ration with protein and not upon the addition of

mineral,




THZ EFFECT OF RATIOK 0N 7HE

COST OF EBRODUCTION.
I. Minergl increased the amount of feed reguired to produce
100;: gain.
II. Iiineral increased the cost of producing 100f# gain.
ITI. Illineral decreasel the rste of gain,
IV. Illineral decreased the total profits.
V. Protein sdded to the carbonaceous ration increasedzthe
rate of gain.
VI. Protein added to a carbounaceous ration decreased the
amount of concentrates necessary to produce 100+ of gain.
VII. Protein added to the carbonaceous ration decreased the
cost of productioii.
VIII. Protein added to a carbonaceous ration increased
the proiits.
IX. Tankage proved more efficient as a protein supplement

t0 carbonaceous grains than vheat shorts,

THE sFFECT OF RATION O BONE OF SWINK:
I. The addition of mineral increased the specific gravity
of bone,
II. fThe addition of mineral to a carbonaceous ration 10W
in protein and the addition of mineral to a properly balanced
Tation low in mineral inoreased the bresking strength of the

bones.

III. The addition of mineral to a ration low in protein and %o
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a protein balanced raiion low in mineral increased the wall thick-

ness of +the bones.

IV. The a2ddition of mineral to the ration increased the percent
of ash in boune,

Ve he addition of wheat shofts to a2 ration of kafir corn
increased the breaking strength of the bone but very little

over a straight kafir corn ration, showing that protein rich
feeds that are low in mineral do not produce strong bone.

VI. the addition of shorts %o a kafir corn rhtion did not
increase the thickness of the bone vall over that receiving
straight kafir corne.

VII. Tankage gave almost .as high a specific gravity, practically
the same breaking strength and larger percent of ash and a
slightly thicker bone wall than where mineral was added %o a
kafir corn-shorts ration,

vIII. ‘The thickness of bone wall, specific gravity, vercent

of ash, and breaking strength of the bones in Lotvs, receiving
kafir corn, shorts and mineral were much greater than in either
Lot 2, receiving kafir corn andmineral or Lot 3, receiving

kafir corn and shorts. Phis would indicate that mineral alone
is not sufficient for bone building but that mineral must be

fed in connection with protein in order to give best results.

It would appear from the above conclusions that where tankage
containing a large percent of mineral is available for hog feeding
there would be no advantage whatever from the addition of mineral
matter but where a protein supplement low in mineral is used, the

addition.of a small percent of mineral will give a stronger bone

N




Tage bBl.
with & very much higher breaking strength vhich is of cmsidersble
importance to the hog feeder as well as breeder of pwe bred

swine,
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