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INTRODUCTION
Non-irrigated eastern Colorado is primerily a
grain producing area. The 1931 Colorado year hook
reports that this section produces 91 percent of the

corn, 94 percent of the winter wheat, 89 pzrcent of the

spring whesat and 72 percent of the barley grown within
the stete. In addition to these, eastern Colorado grows
a large tomsge of (Proso) hog millet

£11 of these grains are well adapted to livestock
feeding, especially the fattening of hogs. Corn, wheet,
barley and hog millet are all carbonaceous in nature

and the small amount of protein they contein is not

suificient to balance the fettening ration. If these

[of]

grains sre to be utilized as feed for stock it is
essential that a protein supplement be added to the
grain ration to insure the maximum gsins and minimum
cost of gains. Up to the present time no suitable

home-grown high protein feed has been found in eastern

Colorado to replace tankage, which generally is con-

b
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sidered & standard protein suopplement. Sudan grass
comparaﬁively high in protein if cut before it feaches
maturity and there is & possibility that this roughage
can replace alfalfa meal in s triple mixture composed

of two parts tanksge, one pert cottonseed meal and

one part alfalfa meal. Soybeans, flaxseed and vinto




beans can be grown in this séction of Colorado., Chemical
analyses show taese crops to be high in protein content.
However, these feeds nave important shortcomings that

may limit their use es protein supplements.

During the years that the Colorado Experiment
Station nas conducted experimental féeding tests, its
policy has been to conduct investigational work with
the particular feeds taat seemed tTo hold the immediate
interest of tiue practical feeder and to obtain such
knowledge regarding loczl feeds znd feed combinations
thet would result in financial gain for the practiecal

livestock man.

In 1930 the Colorado Experiment Station outlined

o

=

feeding tests to determine the velue of addin

ng
protein supplement to a grain rstion in the dryland

io

o
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secC of eastern Colorado, and to study the relative
value of commercial protein supplements and home-mixed
protein supplements in this section.

This thesis is a study of the pig fattening
experiments that were conducted by the Colorado Experiment
Station in cooperation with the United States Depart-
ment of Agriculture at Akron, Colorado from 1930 to
1932, inclusive. Its purpose is to show the value of
adding a protein supplement to a zrain ration for
fattening pigs and to show the relative value of

commercial protein supplements when compared to home-




mixed protein supplements and to home-grown high protein
concentrates for supovlementing grein in a hog fettenin

ration under the dry ferming conditions of eastern

Colcorado.

cherge of the 1937 e~zwizsnts, -nd cic the fooding
':‘\
_.' -




ReVIey OF LIT

The Value of &

It hes long been known
comnonly used for feeding swine are not only low in
protein content but Thet these proteins are incomplate
in that they do not contain 211 the zmino acids needed
for growth. Becsuse of this fect,

&pid and economical gains on any grain unless it is

H
j ]

supplemented with some high orotein feed thet will suonnly
the specific substances in %hich the grsins &are def
Experimental work has shorn that
usually contain vroteins that sre more ne:srly complete
in their'amino acid content then zre tThe proteins of
feeds of plent origin. Therefors, tarlizge or meet meszl,
and dairy by-products usually excel as »rotsin sundle-

ments for swine.

Regarding the protein recuirements of growing
pigs, Henry and Morrison (1) state, "Since pizs grow

rapidly, they need an abundant supply of »protein in
thelr rations, to furnish the building materisl for the
rapidly developing musculcr tissues and the internsl
organs as well. Furthermore, the sunply of'proteih
must not only be ample in amount, but also the

proteins must be of the right guality.m

Smith (11) presents an average of 35 exveriments




total of B84 pigs with &n averscge 1nitis

O

b

weight of 118 pounds were used to show the value of adding
a standard protein supnlement To a corn ration. In these
experiments the pigs Ted corn gained an aversge of .93

pounds a dey as compzred to 1.48 pounds per day for pigs

supplement required only 4%6.2 nounds of feed to mske
unit geins.

From this it is seen that the addition of a pro-
tein supplement to a grain ration saved 20 nercent of the
feed required to produce 100 pounds of gain znd enshled
the pigs to reach & weilght of 220 pounéé in 38 deys
shorter time.

The literature contzins many experiments that
prove the value of adding a protein supplement to = grein
ration, but it does not seem necessary to present these
experimsnts here because the value of a protein supplement
In a pig fatltening ration is unive“scllv known and acceptdd.

Cottonseed Meal

Cottonseed meal is not generally considered a
safe feed for pigs as it contains a compound callsad
gossypol which is more voisonous to them bthan to othe
livestock. Hewnry and Morrison (1) stete, "ihen

cottonseed meal makes up as much =s one-third of the




concentrste ration for pigs, they thrive &t
after a few weeks become sick and die.U

Because cottonseed mesl 1s much cheaper in

Bohstedt, Bethke, and mBdgington (7) at the Ohio

Agricultural BExperiment Station fed lots of 5 pigs

each, rations of corn, supplemented with diffsrent

percentages of cottonseed mesl. The concentretes were
fed in a mixture, one lot receiving 80 percent corn and
20 percent cottonseed meal while The other was fed 75
percent corn and 25 percent cottonseed mesl. The

:

following table adespted from their date gives the feed

3

)

consumed per unit gain:

Feed Tor 100 Pounds of Gain

Ration Corn Cottonseed
Meal

Lot 1. Corn 80 vpercent, cotton-

seed meal 20 percent 403.8 100.¢
Lot 2. Corn 75 percent, cotton-
seed meal 25 percent 328.2& 108.,7




The lot in which cottonseed meesl made up 20

7 thruout the

]

percent of the retion remeined thrift

o

feeding period and apparently suffered no 111l effects
from the cottonsced meal. However, in the lot in which
the grain mixture conteined 25 percent cottonseed msel,

g period

-y

the pigs became less thrifty as the feedi
progfessed. One pig died from the poisoning effects on
the 87th day and another on the 73th day. IThe remaining
pigs, altho they did not succumb, had rough unthrifty -

coats and fziled to meke satisfactory gains.

Hale (8) at the Texas Agrictlturzal Expsriment
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Station in two tests found & ration T
more then 9 percent cottonsesd mesl could be fed to brood
sows, boars, suckling, growing and
any bad effects. The following lteble weas adapted from
their data:

Feed for 120 Pounds of Gain

Milo Cottonseed
Ration Crops Tankege YMeel
Lot 1. ¥ilo Chops, 90 parts
Tankage, 10 parts 354 38.A4
Lot 2. Milo Chops, 87 varts
ankage, 4 parts
Cottonseed Mesal, 9 parts 348 16.0 36.0
Lot 3. Milo Chops, 83 parts
- Tankage, 2 perts
Cottonseed Meal, 12 pvarts 348 2.C 48,7

Lot 4. Milo Chops, 85 part
Cottonseced Meal, 15 parts 74 31.0

o0
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receiving 10 perts of tenksge msde an averszge deily gein

of 1.85 pounds; the lot thst was fes fouvr nar

poisoning. In Lot No. &, when 1
with two percent tenkage wes fed no deaths nor extrerme

unthriftiness resulted, however, this lot
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ottonssed meel mixad <ith four
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received nins 2or

perts of tenkage as & supplement.

In two experiments at

Bxperiment Station, Dvorachek, Sendhouse =nd Hunt (9) fed
lots ¢f 10B-pound pigs For 48 days on cottonseed meal as

the sole supplement to corn in & comsarison to tankeoge,

The nrotein supvlements were mived

provortion of 90 parts of corn to 10

and 85 parts of corn to 15 ports of cotionsced mesl.
This mixture was self-fed free-choice with solt ond =

mineral mixture.




The pigs fed tankesge as a supplement to corn
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outgained the pigs fed cottonseed mesl onl
Both lots seemed equally thrifty and mede satisfectory
gains. In the case of these rither large pigs fed =
comparatively sznort psriod no toxic effect from the
cottonseed meal was appearent. he authors of this work,
however, expressed the opinion that if they had fed
these pigs on this rstion for 90 to 100 davs 111 effects
may have resulted.

It seems that cottonseed mezl cen be used

successfully in the hog-fattening ration if it does not

make up more than one-half the protein supplement,

1

Hale (8) at the Texes Agricultural Exoeriment

Station found thet pigs fed a double mixture composed of
one-half cottonseed meal snd one-hsalf tankege by weizht

galned 1.80 pounds & day while similsr Pigs Ted tankage
as the protein supolement gained 1.80 pounds. The
following table was adapted from Hale's data.

Feed for 100 Pounds of Gain

Pouble
Ration Milo Tankage Mixture
Lot 1. Ground Milo, Tankage 341.0 35.4
Lot 2. Ground Milo, Double
Mixture 328.9 47.0

Althe 7.8 pounds more double mixture were re-
quired to produce 100 pounds of gain the use of it saved

12.1 pounds of corn in producing this gain.




One ton of double mixture replsced 1508.38
pounds of tankege and 514.89 pounds of corn.

Hale(8) concludes that it is safe and satis-
factory to feed cottonseed mezl in this mixture free-
choice in a self-feeder.,

Soybeans

-

The seeds of the soybeans zre high in protein
and the soybean plant can be successfully grown on corn-
belt farms even where alfalfa and other legumes have
failed. Cultivetion of soybeans extend from the
southern states into sections of Colorzdo on the west.
Because of this extensive cultivetion they have come into
use as a protein supplement to grain in rstions for swine.
Considereble investigctions have been conducted recently
by experiment stations to determine the reletive value.
of soybean seeds a&s a protein supplement to corn and
other greins when compared to tankege a2lone and in
combinations, and to study their effect on the cuslity

of vork produced.
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Henry and Morri
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proteins of the cerealgrains quite efficiently." They
give the chemical composition on a digestible nutrient

“

basis as follows:




iotel
Dry Carvo- Digestivld
Metter Protein hydreate Fet Nutrients

Percent Percent Percent Percent Percent

Soybean seed  90.1 32.2 24.7 15,1 94.1
They find, however, that soybeans sre low in calcium,
and that their high fet content sometimes meke them

rather unpalatable to swine receiving them continuously.

T The Minnesota

Q@

Ferrin and Johnson (13)
Agricultural bxperiment Stztion point out that soybean
seeds contain 35 percent protein and 18 percent oil.
It would reguire one-fifth as much soyheans =s corn to
balance the ration end if they =re fed in such large
amounts for four or more wesks, so
result. They conclude that if soybeans are low in
price they are satisfactory for feeding the brez=ding
stock, as brood sows relish them end their hish energy
content makes them well suited for suckling pigs.

In comparing soybeans to tankage as a supplement
to corn Henry and Morrison (1) give the following table

to show the average of eleven trials:

Feed for 100 Pounds of Gain

Corn Tanksage Sovbeans

Lot 1. Corn, Soybeans 336 71

Lot 2. Corn, Tankage
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'round soyheans renlaced 1200 pounds of

pounds of corn.

.8 nounds

was reqguired to produce 100 pounds o

-

of soybeans replsced 1000 pounds of tenkege znd 1187.0
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soybeans were compered to tenkage &s a orotein supplement
to corn. The following adaptec

required per unit gein:

Corn Protein
Lot 1. Corn, Tankage aB7.4 58.6
Lot 2. Corn, Soybeans 385.6 89.2

The tanksge lot outgained the soybean lot by
0.3 pounds per d=y, the gains being 1.88 vounds and

1.28 pounds for these lots, respectively. In the




brd

production of 100 pounds of gein, 21.3 pouncs of soybeans
saved 1.8 pounds of corn. One ton of soyhesns replaced

1104.4 pounds of tenksge and 51.5 pounds of corn, butb

el 7 e EaRaYs) < EF 1 Nt -+ 1
ensbled the pigs to reach & weight of 220

»
jon

the tanksag

@]

pounds 1B deys sooner than did the soybes&ns.
Tomhave (4) concludes thet the mixing of
tankage with ground soyheans is the most ef
method df utilizing sovheans as & swine feed. This
ration produced as large deily geins es did tenkage when

Ted es a supplement to corn.

did similar nigs fed soyteans as a supplement to corn,
and that they vequire 12 percent more of the sovbean
ration to pfoduce unit gains. They conclude, however,
thot considering only the economy of geins pigs utilize
soybeans rether efficiently after they reach a weight

of 100 pounds.

From Vestsl's (8) sumusry of six experiments in

D
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fettening spring pigs on alfalfa pasture it
thet the pigs fed tenkage made s daily gein of 1.87
pounds while pigs fed soybeans gained only 1.37 pounds

a day.




Feed for 100 Pounds of Gain

Corn Tankage Soybeans
Lot 1. Corn, Soybeans 335 38
Lot 2. Corn, Tankage 359 32

In these tests, one ton of soybeans repleced
1201.52 pounds of tankage and 210.53 pounds of corn.
The soybeans had a feed replscement value of 64 percent
that of tankage according to Tue author.

The sbove table zdaptec from Vestel's summery

table shows that it required 6 pounds mor. of the soybeans

4]

to produce 100 pounds of gain than it did of tankage,
but that the soybeans saved 4.0 pounds of corn in
producing this gain.

Soybeans when fed in sufficient amounts to
supplement corn in a hog-fattening ration usually produce ;
soft pork. From the trials of Bull and others at the
Illinois Agricultural Bxperiment Station (5) it is
found that in all cases hogs fed soybeans to supplement
a corn ration produced soft pork. They state that pigs
fed corn and tankage until the pigs weigh 115 pounds and
finish on corn and soybeans produced soft pork, and
that plgs fed corn and soyheans until they weighed 150
pounds and finished on corn and tanksge also produced

soft pork. They advise the feeding of soyheans to

brood sows as 1t seems to have no effect upon the pigs




- 15 =

produced.

Robison (3) condludes, "Soybeans, f=¢ to pigs

D

weaning to the time they are ready for market, in
sufficient amounts to provide protein to belance grains,
are likely to csuse soft pork.m”
Flaxseed

The flax crop of the United States is produced
largely in the spring-wheat aress of ilinnesots, North
and South Dekota and Montana, with smell guantities
being grown in northeastern Colorsdo. A4 bulletin (10)
published by the Minnesota Extension Service lists the
average flax production of the United Statss from 1924
to 1928 inclusive, as 16,838,000 tushels. The high
commercial value of linseed 0il under normel vrice

conditions, limits the utilization of the raw flaxseed

{

&s a feed for livestock.
The reserve building materizl of flaxseed is
stored in the forms of o0il and pentosans and not in the

form of starch e&s is the case with most seeds. Henry

{w

and Morrison (1) refer to the feeding of flaxseed to
calves but make no mention of it being fed to other
livestock. A number of fzeders in the vicinity of
Fort Collins, Colorado utilized raw Flaxseed &5 a

part of the protein supplement in the fzttening ration

for lambs and cattle. A4All of these feeder
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impression that flaxseed wes a good feed, but they all

0q

cautioned thet it must be fed with care to prevent

aQ

throwing the animals off feed and csusing digestive
disorders.

Very little experimental work has been coxnducted
to determine the feasding velue of flaxseed for livestock,

The two experiments quoted below seem To be the extent

e
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of the work relative to ti ding of flazxseed to
fattening pigs.
Robison and Thatcner (12) a2t the Chio Lgriculturall

Experiment Station compared flsxseed to linseed oil

zch.
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meal 1n an experiment with two lots of five pi
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A grain mixture of 92.8 percent barley end 7.2 percent
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ground flaxseed weas compared to a barle

<<i

meal mixture that supplied the same amount of protein.
The pigs fed flax in the grain mixture gained slightly

B

more and required less feed to produce 100 pounds of
gain than did the pigs that were fed the grein mixture
containing linseed o0il mesl.

In a fee 'ih trial conducted at the Minnesota
Agricultural Bxperiment Station (15) ground flaxseed
was compared to tankage as a protein supplement to
barley, corn and oats for fattening pigs. The st tion
reports, "Tankage proved distinctly superior to the

flaxseed, and the results indicated that the latter is

not a practical feed for swine."




Morton (14) at the Wyoming igricultural Experi-
ment Station fed flaxseed to two lots of three lambs

1fe,

m
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ezch. From his work he concluded thet alf

turnips, and flsxseed ssemed to meke a satisfactory

rztion for lambs as indiceatea by this one year's work.
The results from an experiment conducted to

determine the feeding velue and characteristics of

flax as a protein supplement to hog millet in & pilg
fattening retion are reported in this thesis. This

eXperiment was uncdertaken to answer inguiries relative
to the possibility of Teeding flaxseed To pigs.

Joseph (18) &t the Montans Lgricultursl Experiment

Station in one trial, found thet flexssed 2s a supplement

only.




The Colorsado Bxperiment Staztion in cooperation

with the United Stztes Department of Agriculture at

the U. 5. Government Ststion, Akyron, Colorido has

conducted swine fattening experiments since 1828,

During

this time much velusble deta perteining to the value

of certain feeds and feed combinstions
swine havebeen accumulated.
thesis to assemble
these experiments which offer

feeding values of protein supvlement

w0

In all comparisons here present

protein tankage wnen fed with a grein mixzturs

corn and ground hog millet or when fed

millet alone is considered as the standard

ration and all other feed combinstions
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for fettening
purpose of this
te phases of

cgarding The

ed, a 80 percent

of ground

with ground hog

(check)

are compared to 1it.
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OBJECTS OF THE BXPERIMENTS

1. To determine the value of adding a t

supplement to a corn end hog millet r=tion for fettening

nigs.

g

cive efficiency of nhome-

.._,\.

2. To study the rels

1xed and commercial protein supplements in the

fattening ration.
To determine the value of home-grown high

8y

protein feeds for supplementing grain in the hog-

fattening ration.
4. To study the effects of soybeans and

flaxseed on the guality of pork produced.




THE 1930 EXPZRIMENT
Pigs Used

Grade Poland-China pigs were purchased from a
local breeder early in November end were carried on &

maintenance retion until the experiment stsrted on

or

)

December 13. The pigs were wormed and vaccinated

hog cholera before they were started on experimsnt.

They were fed 120 days on the test.

Feeds Used

A1 feeds used were self-fed free-choice in
separate compartment self-feeders. The corn and hog
millet was ground and mixed half end hslf by weight.

The corn used was a No. 5 yellow corn
containing 10.51 percent protein and an average of
12.25 percent moisture during the feeding periocd.

The hog millet was a2 yellow variety weighing
56 pounds per bushel znd was of excellent cuality. It
contained 12.78 percent protein snd 13.85 psrcent
moisture.,

.

A guaranteed 80 percent

IJ-

TOoted
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n digester

4

tankoege was fed. It showed

)

N average molisture content

of 8.30 percent thruout the feo

(J
,34

ing period.
Triple mixture composed of two parts tankege,
one part cottonseed meal and one part alfslfa mesl

contained 44 percent protein and

08}
(o

S5 percent moisture.




The protein supplement fed to Lot No. 8 ws
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guaranteed 50 percent protein meat and bone

.J_

tankage. It contained an sversge of 8.13 percent moisture
thruout the feeding period.

Mineral mixture was & simple mixture of 40
parts steasmed bone meal, 40 parts high czlcium carbonste
limestone and 20 parts of salt. It was self-fed to all

lots.

A No. 4 stock 32117 was self-fad.

Chemical Anslysis of Greins Used

The chemical aneslyses of feeds used in these

-4

experiments were mede by the chemist for the State

¢

Dsiry Commission.

Crude Crude N-free Crude No. of
Moisture Protein Fiber Extract Fct Ash  Sszmples
% % % % Jo i
Corn 19.25 10.51 2.74 @€R.77 3.25 1.48 2
Hog
Mille .85 12.78 8.19 57.96 S.46 - 3.78 2

Rations Fed

s

From this year'!'s experiment the comparative

()

ct

he lots sre presented. The rstions

faly
@

results of four of
fed the lots under considerction are as follows:
Lot 4. Ground corn, ground hog millet, triple

mixture, mineral mixture and salt.




Lot 6. Ground corn, ground hog millet,
mixture and salt.

Lot 7. Ground corn, ground hoz millst
(60 percent protein), minerzl mizture znd selt.
Lot 8. Ground corn, ground hog millet,

and bone mesl tankege (50 percent protein), mine

mixture and sslt.

The Allotment.

-

3

he pilgs were allotted asccording to the

sex, origin, breed, type and condition and were

meat

ral

in dry lots eguipped with asutometic watering tanks,

seperate compartment self-feeders, and & straw s

ko]

for each lot.

ights were taken for three succsssive

at the beginning and end of the experiment =nd

everages of the three used =s the initisl and fi

(0

weights respectively. Individual weights of all
were taken each 30 days during the experiment.

ten-day lot weights were tszken.

days

No










No Protein vs. Teankage

No. 1 snows the vzlue of adding tanks

sl
0Q
O]

Tebile
to a ration of ground corn and ground hog millet when

fed mixed helf snd helf by weight.

Lot Number B 7”
Ground Lorn
Ration Fed Ground

Minerals and salt

Ground Cor

n

Hog Millet

self-fed Ground Tankege (B0O%
Hog Millet orotein)

No. of days on feed 120 120
No. of pigs per 1ot 10 10
Wweight at start 83.8 70.3
Finel weight 143.3 . 299.2
Lotal gain 74.6 228.9
Deily gain 0.62 1.81
Dzily feed fed (pounds)

Ground corn 2.24 4,13

Ground hog millet 2.24 4.13

Tankage 42

Mineral mixture 011 .003

“8alt 033 .004
Feed reguired per 100 pounds

gain

Ground corn 360.2 218.3

Ground hog millet 360.2 218.3

Tankage 22.0

Mineral Mixture 1.74 .15

Salt 5.28 .21
No. of day reguired for 70-

pound pig to reach 220

pounds 242 79

Discussion of Table No. 1

The importance and necessity of

suonlementing

home-grown greins with a high vrotein feed to balance the
ration is pointed out in Table ¥o. 1. The addition of
60 percent protein tankuge to a ration of corn and

hog millet wmixed half and half »roduced

three times




pounds of gain per hesd during the pericd, while the

nigs Ted tenkage in eddition to the greain mixture geained

i

228.9 pounds during the same veriod.

144.58 pounds of mineral mixture and 488.2 pounds of
salt. The use of tankage encbled the pigs to resch s
welght of 220 pounds 163 days sooner tn
that did not receive any protein supplement.

While no deathé occurred among tThe pigs fed
only grain they were decidedly unthrifty in appesrance

and failed to meke satisfactory gains. They were sold

as feeder hogs at the end of the 120-day feeding period.







28

riple Mixture vs. Tenkeage
Table No. 2 shows the value of triple mixture
when fed in a ration of ground corn end ground hog milled
mixed half znd half zs comperec to tenkege fea with the
geme grain ration.
Lot Number 4 7
Ground Corn
Retion Fed Ground Corn . Ground
Minercls and salt Ground Hog Millet
elf-fed Hog Millet Tanksge (80%
Triple Mixture protein
No. of deys on feed 120 120
No. of pigs per lot 10 10
Weight =t start 89.4 70.3
Fingl weight 305.6 299.2
Total gain 236.82 228.92
Dairy gain 1.8 1.81
Daily feed fed (pounds)
Ground corn 4,21 4,13
Ground hog millet 4.21 4.13
« Tanksge 42
Triple mixture .84
Mineral mixture .003 003
Salt .003 .004
Feed required per 100 pounds
gain
Ground corn 214.0 218,83
Ground hog millet 214.0 216.2
Tankage 22.0
Triple mixture 32.8
Mineral mixture 17 .15
Salt .13 .21
No. of days reguired for 70-
pound pigs to reach 220
pounds 76 79
Discussion of Table No. 2

This comparison shows

composed of one-half tankase

meal, and one-

fourth

alfalfs

3

o

(=8

that

one-fourth cottonseed

meal

triple mixture

when used

to supple-




ment 2 ration of corn and hog millet mixed half and
half produced slightly larger geins than 80 percent oro-

Tein tankage. The pigs thet were fed triple mixture

©

as supplement to their grain ration geined 238.2
pounds during the 115-day feeding period &s compsred to
228.9 pounds for the lot fed the seme gresin supplemented
with tankage. While 4.6 pounds less grain wes reguired
to produce 100 pounds of gain where triple mixture
formed the protein supplement, 10.8 vounds more of the
supplement was- reguired.

One ton of triple mixture reglaced 1341.5
pounds of tankege plus 280.5 pounds of the grain mixture
and 6.10 pounds of salt. The use of triple mixture
enabled the pigs to reach a weight of 220 pounds three
days sconer then the tanksge-fed vigs. This difference

.

is small and probably not very significant.







Meat and Bone Meal :
Tanksge (50% protein) vs. Tankzge (50% protein)

Teble No. 2 shows the value of 50 percent

protein meat and bone mesl tankage when fed &s a supple-
ment to corn and hog millet mixed half snd hsll as
compared to 80 percent protein tanksge fed with the seme
grain.
Lot Number 8 7
Ground Corn
Ration Fed Ground Ground Corn
Minerals and salt Hog Millet Ground
self-fed Meat and Bone Hog Millet
Meal Tankege Tankage (60%
(50% Protein) Protein)
No. of days on feed 120 120 i
No. of pnigs per lot 10 10
Weight at start 69.4 70.3
Final weight 315.1 229.2
Total gain 245 .7 228.9
Daily gain 2.05 1.91
Dsily feed fed (pounds)
Ground corn 4.27 4,13
Ground hog millet 4,27 4,12
. Tanksge (60% protein) .42
Meat and bone meal tankage
(50% protein) .58
Mineral mixture .002 008
salt .003 .004
Feed reguired per 100 pounds
gain
Ground corn 208.3 216.3
Ground hog millet 208.3 218.3
Tankage (60% protein) 22.0
‘Meat and bone meal tankage
(50% protein) 27.5
Mineral mixture 00 .15
Salt .14 21
No. of days reguired for 70-
pound pigs to reach 220
nounds 73 79




Discussion of Table No. 3

That 50 percent protein mezt and bone meal
tankege when fed as a protein supplement to corn and hog
millet mixed half and half produced 0.1l4 onounds larger
deily gains than did 80 percent protein tankage fed in
this same compination is pointed out in Table No. 3.

It is noted that 18.00 pounds less grein was used and
5.5 pounds more B0 percent protein meat eand bone mezl
tankage was reguired to produce 100 pounds gain.

One. ton of 50 percent protein mezt znd bone
meal tankage replaced 1600 pounds of 60 percent protein
tankage, 581.8 pounds corn, 581.8 pounds hog millet,

7.27 pouﬁds mineral mixture and 7.27 pounds of salt.

The 50 percent protein meat snd bone mesl tenkage fed in
this ration enabled the pigs to reach a weight of 220 pound
only six days sooner, which is not a very significant
difference.

In this experiment 50 percent protein meat and
bone meal tankage was just as efficient in producing
galns as 60 percent DPOtelﬂ tankage. However, this was
conducted only during 1930, and further experimental
work should be conducted before any definite conclusion

can be drawn.







Discussion of Table Ho. 4
Teble No. 4 shows that the use of either of
these three protein supplements in combination with

nd half recduced the

H_\
o
e

corn and hog millet mixed hzal
amount of grain reguired to produce 100 pounds of gain
by approximately two-fifths in this year's experiment.
The lot, in which 60 percent tenkage formed the
protein supplement, required 216.3 pounds of corn,
216.3 pounds of hog millet, 22 dounds of tanksge an
less than one-qguarter of a pound esch of salt and
mineral mixture to produce 100 pounds of gain. The
lot that received triple mixture as & supplement to
the grain required 214.0 pounds of corn, 214.0 pouncs

of hog mill=t, 32.8 pounds of triple

fte
<
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little less mineral mixture a2nd salt ths

]

1 the tankege

lot. Where 50 percent protein meat and bone meal tank-
age formed the protein supplement, 208.3 pounds of corn,
208.3 pounds of hog millet, 27.5 pounds of tankage, =nd

less than one-gquarter of & pound of each mineral mixture
and salt were reguired for each 100 pounds of gain
produced.

In these three cases the differences in Feed
required per 100 pounds gein are only slight. However,

the plgs that were not fed a protein supplement

required about two-fifths more grain to produce 100
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pounds of gain.

They consumed 360.3 pounds of corn,

360.3 pounds of hog millet, 1.74 pounds of minersl

mixture and 5.36 pounds of Salt'fbr each 100 pounds

of gain.







Discussion of Table No. 5
Table No. 5 points cut the fact that the lot of
oigs that received no protein supplement as part of
their ration gained only one-third zs much in the 120-
day feeding period &s did either of the iots to which &
protein supplement was added

The lot in which 60 percent protein tankage

formed the protein supplement, gained 51.4 pounds during

(o]}

the first 30 days or en average daily gain of 1.72
pounds. They gained a totel of 87.7 pounds or £2.26
pounds daily gain, during the second 30-asy period,
and 2.03 pounds per day during the third period, and

56.5 pounds or 1.88 pounds per day during the fourth

period of the 1

)

O-dey feeding triesl. Where triple

mixture supplied the protein the pigs geined 47.2 dounds

during the first 30-day period, 82.9 poundis the second,

58.6 pounds the Tthird and 85.8 pounds the fourth 30-
day period, or an averaée deily gain of l 85 pounds,
2.08 pounds, 2.27 pounds and 2.19 pounds respectively
for' the four periods. The lot fed 50 percent protein
meat and bone mesl tankcge gained 48.4 pounds the first
period, 62.5 pounds the second, 68.0 pounds the third
and 65.8 pounds the fourth 30 days, which equals a
daily gain of 1.85 pounds, 2.08 pounds, 2.27 pounds and

2.15 pounds respectively for these periods.




When the lot receiving no protein supplement is
examined it is found that the pigs geined 25.3 pounds
the first 30 days, 21.1 pounds the second, 10.0 pounds
the third, and 18.1 pounds the fourth 20-day period.

The daily geins for these respective periods ere as
follows: 0.84 pounds the first period, 0.70 poﬁnds the
second, 0.33 pounds the third and 0.80 pounds the fourth
30-day period.

in of
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Judging from experimental work a dsily g
1.50 pounds may be considered as a fair average for pigs
fed a balanced ration for a 20 to 120-day feeding period.

When these four lots are compared to this standera it
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is noted that &ll lots that receive
ment with thelr grain ration are well sbove this average.
On the other hand the straight grain fed pigs mede one-

half of the standard gein of 1.50 pounds only during the

first 30-day period.







Discussion of Table No. 8

three times as long for the pnigs fed a straight grein
ration to resch e welght of 220 nounds zs it did either
of the lots that received some protein supplement to-
gether with the grein ration.

It took the straight grain fed pigs 242 days
to reach a weight of 220 pounds zs compsrec to 79 days
for the 60 percent protein tanksge-fed »igs, 78 days

for the pigs fed triple mixture and 73 days for the pigs

iy
N

Q

fed B0 percent protein meat and bone mezl tankage.

If a pig with an initizl —reight of 70 pounds

]

gained 1.50 pounds a day it would recuire 100 days to

ounds. When the four lots

AN
AV}

reach the weight of 0

e}

under consideration are compered to this stendsrd, it is
noted that the lots which were fed a2 vrotein supplement
reached 220 pounds in a shorter period than 100 days.

"

However, Lthe lot to which no vrotein supplement wes

supplied required over twice as long to reach 220 pounds.

e

Table No. 6 shows clearly thet it took prectically




THE 1931 EXPERIMENT

The results of four lots from the 1931 experimert
are included in this thesis. Three of these are merely
repetitions of the previous yezr's work using 80
percent protein tankage, triple mixture and a lot fed
a ration of only corn and hog millet. The other lot
of pigs were fed a mixture of one-hslf tankage and one-
half cottonseed meal as the protein supplement to corn
and hog millet mixed half and half by weight.

Pigs Used

The pigs for this experiment were high grade
Poland-China pigs purchased from a local breeder at a
weight of 47 pounds. They were trezsed for worms and

vaccinated for hog cholera before being placed on the

e

experiment.

Feeds Used

All feeds used were self-fed free-choice in
separate compartment self-feeders, the corn and hog

N

millet being ground and mixed half and half by weight
before it was put iﬁ the self-feeder.

The corn was a locally grown No. 1 yellow corn
wlith a weight of 55.5 pounds per bushel and sn average
moisture content of 13.84 percent.

The hog millet was a yellow variety welghing

59.0 pounds per bushel and having 10.28 percent moisture




- 42 -

thruout the feeding period. It was finely ground before
being mixed with the corn.

The tankage was gusranteed 60 percent protein
and was obtained from Armour and Company.

The triple mixture composed of two parts tankasge,
one part cottonseed meal and one pert alfalfa meal
contained 44 percent protein.

The double mixture made up of one-half tsnkage
and one-half cottonseed meal by weight contained 51
percent protein.

Mineral mixture was composed of 40 parts
steamed bone meal, 40 parts high calcium carbonate lime-
stone and Eofparts salt.

| All lots had access, also, to a No. 4 stock

salt.

Chemiczl Composition of Feeds Used.

The chemical analyses were conducted by the

chemist for the State Dairy Commission.

Crude Crude N-free Crude No. of
Water Protein Fiber Extract Fat  Ash  Samples
Corn 13.64 9.87 Z2.25 88.93 5.84 1.50 2

Hog
Millet 10.28 9.17 10.52 81.80 5.81 4,

1
(@]
[AV]

Alfalfsa
Meal 10.22 13.95 45.30 19.0%9 1.43 10.08 2




Rztions Fed

Lot 4. Ground corn, ground hog millet, triple
misture, (one-half tankage, one-fourth cottonseed mesl,
one-fourth alfalfa meal) minerzl mixture, and salt.

Lot 8. Ground corn, ground hog millet, minersl
mixture and salt.

Lot 7. Ground corn, ground hog mill=t,tenkage (8
percent), mineral mixture, and salt.

Lot 2. Ground corn, ground hog millet, double
mixture (one-hslf tankage, one-hzlf cottonseed meal),
mineral mixture and salt.

The Allotment

The pigs were allottea according to weight, sex,
origin, breed, type and condition and were placed in
dry-lots equipped with sutomatic watering tanks, separate
compartment self-feeders and & temporary straw shed for
each lot.

Weights were taken for three successive days at
the start and at the finish of the experiment and
average of the three used as the initisl and finsl
welghts respectively. Individual weights of all pigs
were taken each 30 days‘during the experiment. Ten-day

lot-weights were hot taken.

0]




DISCUSSION OF RESULTS

No Protein vs. Tankage (80 Percent Protein)
Table No. 7 shows the value of adding 60 percent
protein tankzge to & ration of corn end hog millet mixed

4

helf end helf by weight.

Lot Number 6] 7
Ground Corn
Ration Fed Ground Corn Greund
Minerals and salt Ground Hog Millet
self-fed Hogz Millet Tankage
No. of days on feed 115 115
No. of pigs per lot 7 7
Wleight at start® 538.8 47.0
Final weight 82.58 244 .83
Total gain 33.8 197.8
Daily gain .29 1.72
Average daily feed (pounds)
Ground corn 1.87 3.05
Ground hog millet 1.57 3.05
Tankage .51
Mineral mixture .08 .007
Salt .028 . 003
Feed reguired per 100 pounds
gain
Ground corn 583.7 177.5
Ground hog millet 558.7 177.5
Tankage 22.6
Mineral mixture 8,44 .43
Salt 8.89 .18

No. of days recguired for 45-

pound pigs to resch 22

pounds 602 102
Difference in initial weicht due to deathlcss of
small pigs in lot No. 8. :

g
P

Discussion of Tsble No. 7

Because pigs with smaller initial weights were

used in this experiment the necessity of adding a protein

supplement to a greain rotion was even more emphatically




pointed out than in the previous test. The additiocn of
80 percent protein tanksge to a grain mixture of
one-half corn and one-hslf hog millet.produced
approximately six time greater géins during the 115-ds
feeding period. The pigs Ffed the grain mixture gaine
$%.8 pounds during the period, ss comvared to 197.5
pounds gain for the pigs fed tankage in addition to the
grain mixturec.

The no-protein-fed ?igs produced an average
daily gain of .29 pounds. At this rate of gain it
would have required 603 days for these 2igs to reach

20 pounds, which is considered & desirable market weigh

AV

The addition of 28.8 pounds of tankage in this
ration saved 712.4 pounds of grzin in the production

of 100 pounds of gain when compered to the no-protein

Jot

I_...t

ration. One ton of 80 percent protein tankage rep ed
24,067.6 pounds of corn, 22,087.8 pounds of hog millet,
60.9 pounds of mineral mixture and 58. 2 pounds of salt.
In the no-protein lot three of the pigs died
during the first 20 days, a fourth the 41st azy, and &
fifth after it hsd been on this rati iocn 89 days. These
all seemed to be clear cases of melnutrition as post
mortem examinations showed no indicstions of disease.
The remaining pigs became more unthrifty as the feeding
period progressed. They consumed large guantities of

e

mineral mixture and salt and rooted more than any of the

U




other lots in an effort to satisfy their depraved
appetites. These pigs not only lacked in finish but

also in normsl growth at the end of the 115-day feeding

6}

or

fped

period. They were all sold as either feeder pig

disposed of &s culls.




and 80 percent nrotein tenksge when fed in

corn and hog millet mixed half end hslf.

triple mixture

Lot Number 4 7
Ground Corn Ground Corn
Ration Fed Ground Ground
Minersls and sezlt Hog Millet Eog Millet
self-fed Triple Mixture Taenkage

No. cf days on feed 115 115
No. of pigs per lot 7 ) 7
Yieight at stert 45.8 47 .0
Final weight 215.7 244,58
Total gein 188.9 187.6
Daily gsin 1.47 1.72
Lverage daily feed (pounds)

Ground corn 2.76 3.05

Grouna hog millet 2.76 5.05

Tenkage .51

Trlple mixture e

Minersal mizture 004 . 007

Salt L0003 203
Feed wequired per 100 pounds

gain

Ground corn 187.7 177.5

Ground hog millet 187.7 177.5

Tankage 29.6

Triple mixture 52.5

Minersl mixture .25 JAZ

Salt - .18 .18
No. of days reguired for 45-

pound pigs to reach 220

pounds 119 108

Discussion of Table No.

The pigs fed trinle mixture compo

tankage, one part cottonseed mezal =2nd one

l.._l

meal as & protein supplement to =
hog millet mixed half and half gained

85

3
D

ercent ag much during

Darv

W

s=2d of two narts

alfelfs

retion of corn and

approximately




pigs fed tankege. The tankage-fed pigs gainsd 197.8

unds as compared to 168.9 nounds for the pigs fed
triple mixture. It reguired 22.9 pounds mcrs protein

supolement and 20.4 pounds mere grain to produce 120

(n

pouﬁds of geain in The tricvle-mixture-fed lot.

One ton of trinle mixture renlaced 1127.8 pounds
of tenkage and 8.7 pounds of minerzl mixture but
required 151.68 pounds more corn z=nd 151,868 pounds mors hog
millet to luce unit geins

In this experiment triple mixture was not egusl
to tankage in nrocducing gains, in that Lot Ho. 4 made

only 85 percent &s large geins as did Lot No. 7. In
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the previocus test tripl madie enuel g
to tankage-fed pigs. This difference mey be caused by
gbnormelity in either the tanksge 1ot or in the

triole-mixture lot.
Triple mixturs containing one-fourth elfelfs mesl

by weight is a slightly more bulky protein supndlement

than is tankage. Howaver, considering the smount o
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this feed consumed the addi
retion is small, and it is not likely thot this wouls
czuze so great a difference in the geins of these two lots

In view of these results and the results of the =nrevious

4

ear's experiment 1t will be necesscary to do mors ~oris

€ 4

before definite conclusions should be drawn.

0]




Double Wixture

Teble No. @ shows tThe comparative velue of

P

1
9]

8

4

double mixzture snd tankage fed as supplements to the

.

grain ration of corn and hog millet mixed helf and hslf,

Lot Number

Ground Corn

Ration Fed Ground Ground Corn
Minerszls and salt self-fed Hog Millet Ground
: Double Mixture Hog #illet
(50-50) Tenkege
No. of days on fezd 118 115
No. of pigs per lot 7 7
Weight a2t start 45.8 47 .0
Finel weight 223.5 244.8
Totzl gain 177.7 187.6
Daily gsin 1.55 1.72
Lverage daily feed (pounds)
Ground corn 2.47 Z2.05
Ground hog millet 2.47 3.05
Tankage .51
Double mixture (50-50) .75
Mineral mixture .0C1 .007
Salt .003 .003
Feed required per 100 pounds gain
Ground corn - 159.8 177.5
Ground hog millet 159.8 177.5
Tanksge 22.8
Double mixture (50-50) 48.8
Minerel mixture .06 .43
Salt 18 .18

No. of days reqguired for
HS-pound pigs to reach
20 pounds 113 10

oo

Discussion of Teble No. 9
In studying Table No. 9 it is found thet the lot
fed double mixturé as a protein supplement gained 177.7
pounds in the 115-day period as compered te 197.8 pounds
for the lot fed tanksge. Altho the use of double

mixture in Lot No. 9 reduced the grain regquired for




each 100 pounds of gsin 35.8 pounds, yet 18.0 more

pounds of double mixture were necessary to produce unit

geins.

One ton of double mixture replaced 1212.1 pound

of tenkeze, 738.8 pounds of corn, 736.8 pounds of nog

o

nmillet and 15.2 pounds of minersl miture.

n
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The double mixture csused some among
the pigs, esveclally tTne smaller ones, when they were

first put on feed, howevar, they mecce setisfactory

»

exihibited no other detrimentsl effects fronm

3
Oy

geins

21l con
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the cottonseed
the pigs incressed in weight the scouring decreased,
so thet after the 30-day period no digestive disorders

were noticed.
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Discussion of Teble Fo. 10
Table No. 10 shows thet t
hog millet ration regulred precticelily three times as

‘or each 100 vpouncs of gain produced as
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either of the lots that were supplied with some form of
2 protein supplement.

From this table it is noted the no-protein lot

salt to produce 100 pounds of gezin. The tankesgse fed
vlgs required 177.5 pounds of corn, 177.5 pounds of

hog miliet, 29.6 pounds of tankage, 0.43 pounds of
mineral mixture and 0.18 pounds of salt to make the»same
unit gains. The lot in which triple mixture supvlied the

vrotein, 187.7 pounds ef corn, 187.7 vounds of hog miliet,

52.5 pounds of triple mixture, 0.25 pounds of minersl

v

mixture and 0.12 pounds of salt were regulred for each

0

100 pounds of gain. The pigs fed double mixture
required 159.6 pounds of corn, 152.6 pounds of hog millet,

mineral

Fhy

S O

O

48.6 pounds of double mixture, 0.08 pourn
mixfure and 0.18 pounds of salt to produce 100 poundcs
of gain.

It is noted that there were only relatively smell
differences in the feed required to produce 100 pounds

of gain when the lots supplied with a protein sunplement




Y

are compared. However, prae¢tically three times &s much
grain was necessary to produce unit gains in the no-

protein-fed lot.
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by 20-cay periods.

gained 49.2 pounds or an average of 1,54 pounds par 4&y,

lerger geins the last three seriods thaen they made duringe
(=) e [y o

the first. No scouring was noted after the first 30
days.

The no-protein lot made practicslly three times
as large gainé the first 30 days &s they made during
any of the successive periods. It seems possible that

these pigs had nutrients stored in their bodies to help

s

carry them & short period and thet as this raserve
diminished the rete of gain decreased. nert No. 11,
showing the decreasing rate of gain zs the feeding veriod

progressed, upholds this explanation.




The second 30 deys the tankage-fed pigs gained

l,_J

o total of 45.2 pounds or an avsrage delly gain per pig
of 1.51 pounds, as compered to a total gein of 39.7
pounds or an average daily gein per pig of 1.3% DOLNGS

for the triple mixture lot, 46.2% pounds of gain or 1.54

pounds daily gain for the double mixzture lot, and a

(Y]
o
«

totel gain of 7.8 pounds or .25 pounds per head Der
for the no-protein lot.

It was vpolnted out ssrlier that no scouring

wes noted in the double mixture lot after the first 20
deys. This lot outgained all other lots during The second

hat cottonseed mezl in the »rotein

s

i

period, indicating
mizture had no ill effects upon the pigs this »eriod.
It is noted that the no-protein lot mede less thay
helf as large gains as they made the Tirst period.
The third 30-dsy period, the pigs fed tenkage
‘made a total gain of £55.5 pounds or an average daily gain
per pig of 1.85 pounds. This is the largest gain made
by any lot in this experiment during a 30-day period.
The friple mixture lot =alned 43.5 pounds or an asverage
daily gain of 1.45 pounds, the double mixture lot gained

46.0 pounds or Ll.53 pounds as an average for each »ig

during the 30 days or an average of .17 »ounds per day.

This is a smaller gain than these »i

G

s made even during

the second 30-dey period.
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tenkcge gained 47.7 pounds, or sn aversge of 1.B8 nounds

of 43.0 pounds, or an averege deily gain of 1.43 pouncs.
The pigs fed double mirture mede & totel gzin of

pouncs or 1.52 pounds a day. Thne no-protein-fed nigs

pounds, which is considerazhle lower thezn their gainsg duri:
the third 30-dey period.

In compering these geins to the zdopted stendsrd
of 1.B0 pounis of gain per
that the tenkage-fed pigs gained more than the averege

during 211 periods. The fect that the pigs

o

mixture did not come ur to the standsrd gain 1is
reversal of last year's results as was pointed out
(page 28), and more work need he done to varify any

conclusions that mey, be drawn.







Discussion of Teble No. 12
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Teble No. 12 »nresents a comparics

I =

of days reguired for these verious lots to rszch
of 220 pounis. The column lebeled "hver=zge Balenced

Ration" illustretes that it would recguire 117 dsys
a 45 pound pig te reech a weight of 220 pounds 1
ed at the rate of 1.5 pounds a day.

Considering the different lots of »igs
119 deys for the pigs fed triple mixuture, 113 day

the nigs fed double mixture, and 503 days for the

fed = protein supplement To rezch 220 nounds were

relatively small, but the no-protein-Ted pigs rec
> ) I =] o
practically five times as long to reach this desired

welght.




THE 1932 EXPERTMENT

From the 1922 experiment the results of seven
lots were presented. The lots comparing tankasge, triple

~

mixture composed of one-hglf tankage, one-fourth cotton-
seed meal, and one-fourth slfalfa meal, and double mixture

made up of one-half tanksge and one-nslfl cottonseed mea

‘are repetitions of the previous year's work.

Results are also presented of one year's work
comparing a double mixture of two-thirds tankage and
one-third cottonseed meal, & flax mixture of tTwo-thirds
tankage and one-third flaxseed, ground soybeans and ground

flaxseed used as supplements with hog millet.

U

Pigs Used

The pigs used in this experiment were Lig~gréde
and purebred Poland-Chine pigs. They were purchased,
from a local breeder on Octobér 10th and were held on a
maintenance ration of barley until October 28th when they
were stearted on the experiment at a weight of 71 pounds
They were treated for worms and vaccinated for hog

cholera before they were allotted for the experiment.

Feeds Used
All feeds were fed free-choice in separate

compartment self-feeders.

—v

The hog millet was a yellow variety, locally

1z

grown, with a weight of 54.0 pounds per bushel and a

<

m01sture content of 10.46 percent. It was finely ground




thru & hammer mill before it wes pleced in the self-
feeder.

A guaranteed 680 percent protein tankage wes

protein and 7.88 -percent moisture. T
mixed protein supplement.

Double mixture composed of one-half tanksge and
one-half cottonseed mezl by weight was zlso a home-mixed
oprotein. It conteined 51.54 percent protein and 7.84
percent moisture.

Trlole mixture composed of one-hslf Tenksge,
one-fourth cottonseed msal zna one-fourth gllelfs mesl
contained 42.86 percent protein snd 8.29 percent moisture.

The flax was grown in north-esstern Color:zdo and
it was good plump seed. A chemical anzlysis (pzze 52)
showed  22.84 percent proltein and an average oi 8.81 per-
cent moisture during the feeding period. The flax was
ground very fine with 2 hammer mill.

At the beginning of the experiment 10 parts of

ct
w

ground flax seed was mixed with 90 par of grain by

]
j&Y)
w0

weight. This ratio wes gradually increased until it wes
thought that no detrimental effects would result from
feeding ground flaxseed in a separate compsrtment of

the gelf-feeder.




o

Flaex mixture was composed of two narts tankszze

.
[

and one pert ground flaxseed by weight for an averzge

real care was exercised

€3]

of the experiment. Here zgain

at the beginning of the test snd the mixture wss fed

in the following proportions:

60%

Protein Ground

Lankage Flexseed
At start 75 percent 25 percent
At 8th asy 70 percent 30 percent
At 43rd day 65 percent = 35 percent
At 51st day 860 percent 40 percent
At 88th day 50 percent 50 percent

The soybeans were grown in esstern Colorado
and were of a yeliow variety. Chemical analysis showed
them to contain 30.40 percent protein and zn averege of
8.91 percent moisture during the experiment, They were
ground and self-fed free-choice &t all times.

Mineral mixture was composed of 40 parts steamed
bone meal, 40 parts high calcium csrbonate limestone
and 20-parts salt. A1l lots hed sccess to this mixture

at all times.

£

A No. 4 stock salt was self-Ted.




Chemical Enslysis of Feeds Used

Crude Crude N-free Crude No. of
Wiater Protein Fiber Zxtract Fat  ish Samples
_% % % % %
Hog
Millet 10.62 10.39 10.48 850.0% 4,36 4.086 2
Soybeans 8.60 28.79 8.78 33%.08 15.27 5.50 2
Flaxseed 6.72 22.84 14.09 24.89 27.01 4.70 2
Alfalfa
Mesal 9.41 12.256 26.12 33.93 1.37 6.93

Tankage 8.65 56.90 1.8l 2£.47 8.84 21.55 2

Cottonseed
Meal 7.07 44,30 7.89 25B.8% 8.46 £.81 2

Rations Fed

Lot 5. Ground hog millet, double mixture (two-
thirds tanksge, one-third cottonseed meal), mineral
mixture and salt.

Lot 8. Ground hog millet, double mixture (one-

~

half tankage, one-half cottonseed meal), mineral mixture

DA

alt.

[#23

an

Lot 7. Ground hog millet, triple mixture (one-
half tenkage, one-fourth cottonseed meal, one-fourth
alfalfa meal), mineral mixture and salt.

Lot 8. Ground hog millet, tankage (80 percent
protein), mineral mixture and salt.

Lot 9. Ground hog millst, flax mixture (two-

thirds tankage, one-third flaxseed), mineral mixture and

salt,




et, soybeans, minerzl

[

ot 10. Ground hog mil

£

mixture and salt.
Lot 11. Ground hog millet, ground flaxseed,
minersl mixture snd salt.

The Allotment

The pigs were allotted eccording to their weight,
sex, origin, type, breed and condition, and were placed

sned for eech lot.

The pigs were weighed three successive days at
the start and at the end of the experiment and sverazges of
the three were used as the initial and finsl weights

respectively. Individual weights cf sll pigs were taken

welghts were taken.










Triple

Teble Wo.

Mixture vs.

Tanksge

shows the value of trivle mixture

&s compareo to tanksge when fed s & protein supplement
to s hog millet rastion
Lot Numher 7 8
Hog Millet

Ration Fed Triple Hog Millet
Minerals and salt self-fed Mixture Tankage
No. of pigs per lot 7 7
No. of days on feed 20 30
Weight at start 71.3 735.8
Final weight 224.9 218.3
Total gain 153.6 142.8
Daily geain 1.71 1.58
Average daily feed (pounds)

Ground hog millet 8.30 5.94

Tanksge B3

Triple mixture .81

Mineral mixture .01 0L

Salt .01 Ne
Feed reguired per 100 pounds of

gain _

Ground hog millet 369.3 3747

Tankage 32.5

Triple mixture 47.5

Mineral mixture .51 .70

Salt . 75 .26
No. of days required for 70-

pound pigs to reach 220

pounds 38 95

Discussion of Table No. 13
From Teble No. 13 it is seen that pizs fad

triple mixture, composed of two parts tenkage, one nard

q

cottonseed meal and one part
fed tankage by .13

feed required per unit gain t

pounds of triple mixture instea

g [
d of tankare




n

5.4 pounds of hog millet in the production of 100 pounds

of gain. This probably indicstes thet triple mixturs is

i

not s efficient z2s tenkage pound for pound, yet 1
produce & greater rate O
of tankage, 227.4 pounds of hog mill=t, 8.0 pounds of

mineral mixture and 8.8 pounds of salt in the producticn

of unit geins.







Teble Ho. 14 shows the comparetive valuss of
double mixture (850-50) &5 compsred to tanksge when fed

in a ration with hog millet.

Lot Number B 8
Hog Millet
Retion Fed Double
Minerals and selt self-fed Mixture Hog Millst
(50-50) Tenksge
No. of pigs per lot 7 7
No. of déys on feed 90 20
Weizht st start 72.8 75.8
Final weight 225.5 218.3
Total gain 152.7 lig.s
Dgily gain 1.70 1.58
Average daily feed (pounis) :
Ground hog millet 5.73 5.24
Tankage B3
Double mixture (50-50) .92
Mineral mixture .01 01
Salt 01 .02
Feecd reoulred wner 100 pounds of
" gain
Ground hog millet 337.8 B4 T
Tankace ' 9.5
Double mixture (50-50) 54,0
Minersl mizture .70 70
.96

Salt _ .84

88 25

Discussion of Table No. 14
e

The »nigs fed 2 double mizture comjosed of one-

one-half cottonseed mesl made an

:a2in of 1.70 pouncs as compared to 1.58
vounts for thue tankage-fed pigs. These pig
&7.1 pounds less hog millet, but 14.5 pounds more
]

protein supplement to make 100 nounds of geain than did

the pigs fed tanksge.




[6)]
N

This comparison indicates thel poun

tenksge is more cfiicient supplemsnt,
rate of gain, is considersbly :zrzater w
instead of tankage is used.

pounds of tankege, 1374.1 pounds of hog mill

o

ci

Double mixture caused no

in this experiment zs it did the previocus ye
that the pigs used in the 1932 test wzre lar

®

accounts for this differenc

t and
ng th
r. 7T
& 2T

09







Double Mizture (85-35) vs. Tankage
Teble No. 15 shows the comparative values of
double mixture (85-35) end tankege when fed in a ration

&S a supy plement to hog millet.

Lot Number 5 8
Hog Millet
Ration Fed Double Hog Millet
Minerals and salt self-fed Mixture Tankage
(65-35) |
No. of pigs »nzsr lot 7 7
No. of days on feed 20 20
Yeight at start ‘ 73.0 - 73.8
Final weight . 218.7 218.2
Total gain 145.7 142.8
Daily gsin 1.388 1.58
Avercge deily feed (pounds)
Ground hog millet 5.84 5.84
Tankege G8
Double mixture (65-35) - .84
Mineral mixture L0131 .01
Selt . .01 .02
Feed requ1r°d per 100 pounds of
gc‘ln
Ground hog millet 350.7 374.7
Tankage 32.5
Double mixture (85-35) 51.7
Minersl mixture .55 .70
Salt .88 .96
No. of days reguired for 70-pound
pigs to reach 220 pounds 93 85

Discussion of Tsablée No. 15

Pigs fed double mixture compossd of two parts

®
o¥

tankage and one part cottonse:s meal, made onl slightly
g 3 y y

q

larger gains than did pigs fed ta nkege as a supplement
to hog millet. Vhile they reguired 12.2 pounds more doublg
mixture to produce 100 pounds of. gain, they consumed

14.0 pounds less ho og millet. This egein indicates a




[629]
)
®
m
o+
O]
&y
[O]
bty
1y
b
@]
e
[
o3
«Q

=
O
=
C‘-
Qo
5
s <=
o
0]
()
fw]
(@]
o

[
&K’J
)
O
]
o
(o]
o
D,J
<
d—
\»
\¥
[}
u
Q

& somewhat lower razte of gain when tenksge is used &s
the protein supplement.

One ton of the double mixture replaced 1523.1
pounds of'tankage; ©41.5 pounGs of hog millet and 3.87
pounds of salt. The difference between the amounts of
minerel mixture consumed by these two lots was

insignificant.







Flex Mizxture vs. Tankage

Teble No. 168 shows the comparative values of

|~

flex mixture and tankage when fed in & retion s a

suppléement to hog millet.

Lot Number S 8
Ration Fed _ Hog Millet Hog Millet
Minerals and salt self-fed Flex Mixture Tanksge
No. of pigs per lot 7 7
No. of days on feed 20 90
Weight at stert 71.5 73.8
Fingl weight 232.1 216.3
Total gain 160.8 142.6
Daily gain 1.78 1.58
Daily feed fed (pounds)

Ground hog millet 8.7 5.24

Tankage .83

Flaex mixture 79

Mineral mixture 01 .01

Salt .01 .02
Feed required per 100 pounds

gain .

Ground hog millet 378.8 374.7

Tenkage _ 39.5

Flax mixture 44,9

Mineral mixture .87 .70

Salt 76 .96
No. of days recuired for 70- :

pound pig to reach 220

_pounds 84 1)

Discussion of Table No. 18
The lot of pigs fed flax mixture composed of
two parts tankage and one part flaxseed made the largest

gains of any lot of pigs in the 1932 experiment. They

19

gained 160.6 pounds ver head in the 90-day period as
compared to 142.8 pounds per head for the pigs fed tank-

age. However, they required 5.4 pounds more protein




- 75 -

supplement and £.1 pounds more hog millcst to produce 100
pounds of gain. In this comparison flex mixture produced
more rapid gains than tenkeége, but was not zs efficient
in that more feed weas reguired tTo produce unit zzins.
Each ton of flax mixzture repleced 1758.5
pounds of tankage and 3.2 pounds of selt, but reguire
I

95.5 pounds more hog millat in the producticn of unit

geins.,

No i1l effects due to flaxseed 3in the mixture

Y]
w

were apparent &t any time, and the pigs were just
well finished at the end of the test zs were pigs fed
tenkage. ©Slaughter tests showed that flax mixture

produced pork of the same quality as did tankece.
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Soybeans vs. Tankeage
Table No. 17 shows the comperative velues of

soybeans and tankage wnen fed in a rstion as 2 protein
supplement to hog millet.
Lot Number 10 8
Ration Fed Hog Millet Hog Millet
Minerels and szlt self-fed Soybeans Tankage
No. of pigs per lot 7 7
No. of days on feed 90 20
Weight at start 71.8 7&.8
Final weight 194 .4 216.38
Total gain 122.9 142.6
Daily gain 1.37 1.58
Daily feed fed (pounds)

Ground hog millet 5.2b 5.24

Tankage .83

Soybeans 1.47

Minerel mizxture .02 .01

Salt .03 .02
Feed required per 100 pounds

gain
Cround hog mlllet 384 .7 3747
Tankage 39.5

Soybeans 107.8

Mineral mixture 1.51 .70

Selt 2.21 .96
No. of days required for a 70-

pound pig to reach 220 ,

pounds 109 95

Discussion of Table No. 17

The pigs fed gr

-

millet gained only about 87 pe
fed pigs

LS
l\u\).»o

9 pounds as compared to
lot.

protein supplement was

During the 90-day T

Ten pounds more hog millet and

ound soybeans in sddit

recent ss

attening

42,8 pounds for the tan:

eguired to produce lOO pounds of

much as the

period,

63.1

ion to hog

J_f\
canke

e

UQ

they gained
cage

pounds more
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gain then was required by the tanksge-fed pigs. This

indicetes that soybeans are not as efficient a drotein

o

)
~oe

supplement 2s tanks

&1

One ton of soyheans replaced 734.2 pounds of
tankage, but required 185.2 pounds more hog millet, 15.1
pounds more mineral mixture, end 23.2 pounds more salt,

to produce unit gains.

Only small guantities of soybeans were consumed

lowever,

T

during the first two weeks of the experiment.

.

aefter the pigs became accustomed to them, they ate the

0]

soybeans very readily.

Q

Even tho the pigs had access to szlt, an
minerals at all times, they rooted a great deal in the
dry lot during the test, which probsbly indicates tThat
their ration was lacking in some nutrient.

The sides of pork were graded by the packing-

te

house meat grader, and all were classed as undesirably
soft. Four of the sides wers graded medium soft, four

were graded soft, and the beslance were graded oily.







Flaxseed vs. Tanksge
Table No. 18 shows the value of ground flaxseed
as compared to tankege when fed as & orotein supplement

to hog millet.

Lot Number 11 8
Ration Fed Hog Millet  Hog Millet
- Minerels and salt self-fed Flaxseed Tankage
No. of pigs per lot 7 7
No. of days on feed . ] 20 90
Weight at start: 74.9 73.8
Final weight ‘ 159. A 218.3
Total gein 84.5 142.8
Daily gain © .24 l 58
Daily feed fed (pounds)

Ground hog millet 4,08 5.94

Tenkage B3

Flaxseed . : .80
- Mineral mixture .02 .01

Salt . .02 .02
Feed requ;red per 100 pounds

gall’l

Ground hog mlllet 135,11 374.7

Tankage 32.5

Flaxseed 85,0

Mineral mixture 2.47 .70

Salt 1.78 .96

No. of days reguired for & 70-
pound pig to reach 220
pounds _ 160 a5

Discussion of Table No. 18
Unsatisfactory gains weré made when ground
flaxseed was used as the protein supplement to hob
millet. Pigs fed flaxseed gained only .94 pounds per head
per day thruout the 90-day feeding period. These pigs

required 60.4 pounds more hog millet and 45.5 vounds

more protein supplement for each 100 pounds of gain




produced than tenkage-fed pigs. One ton of ground
flaxseed replaced 9239.4 pounds of tankege, but reguired

L

l:i

niner

k-
W

1421.2 pounds more hog millet, 4.16 pounds more
mixture, and 1.93 pounds more salt to produce unit

gains. This shows rather conclusively thet ground

e

flaxseed is not nearly as effic

ent & protein supplement

with hog millet as tankege considering both rate of

gain and

.

¥)
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eed per 100 pounds g:

)

n.
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Ten parts of ground flaxseed was at first
mixed with 90 parts of ground hog millet.
of ground flaxseed was graduelly increased until 1t was
thoucht that no ill effects would results from self-
feeding it. Then, it was placed in a separate
compartment of the self-feeder. - GTO“id flexseed fed in
this manner did &ot czuse scours or eny cther 111 ef
Howeﬁer, this ration seemingly lacksd the palatebility
of the other rations fed in this test, beczuse the pigs
consumed smaller guantities of grsin and more minerels
and salt than pigs in other lots.. Altho minerils -and
salt were supplied at all times the pigs rooted the dry
lot a great deal, probably indicating a deficlency in
the ration. -

The sides of these pigs were also, graded
after the carcasses had chilled 72 hours. Heports of

the packing-house mest grader show that all the sides of




bacon from these pigs were oily, and the fat was
decidedly yellow in color. Indications are that the
yvellow color as well as the olly pork can be atuributed
to flaxseed in the ration.

It must be kept in mind, however, that this
data 1s based on only one year of work and that this

test should be duplicated to varify these results.







Discussion of Table No. 18
From this table it is seen thet the tenkeace,
trionle mixture and flex-mixture lots reguired practically
equal smounts of grein to produce 100 »ounds of gzin,
but thet both of the double-mixture lots regulred less

grain to produce unit gaeins. It will &lso bs seen

That flax mixture ranks sscond, triple mixiure third,
and there are only smell differences between the two

double mixtures.

(=1

Lot No. 8, consumed 374.7 pounds of hog millet

and 39.5 pounds of tankege to produce 100 pounds of gein,

)

47 .5 pounds

Ol

as compared to 362.3 pounds of hog millet an
of triple mixture for Lot Wo. 7, 557.6 poundts of hog
millet and 54.0 pounds of double mixture for Lot No. 8,
3380.7 pounds of hog millet and 51.7 pounds of double
mixture for Lot No. 5, and 378.8 pounds of hog millet
and 44.9 pounds of flax mixture for Lot No. 9. The
differences in the minerals and salt required by these
lots are exceedingly smell.

When Lot No. 10 is compzared to the tanwage-fad
lot it is noted that the soybean-fed lot required only
10.0 pounds more hog millet for eczch 100 pounas of gain
produced, but that 63.1 pounds more protein supplement,

.81 pounds more mineral mixture, and 1.35 pounds more salt

were required per unit sain.




85

Considerably more grain was regul
100 pouncs of gain produced by the nigs fe
seed than by any otier lot. These pigs re

pounds more hog millet, 45.5 pounds more P

ment, 1.77 pounds more mineral mixture,

more salt to produce 100 pounds of gain

pigs.

indicate

ment in this experiment, and

-
car

=

mixture and the double mixtures

order. The differences in the home-mixed

large =

supplements, however, are not

in the realm of experimentsl error.

T
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ing diiferences shown by this table

of the two home-grown protein supplements,

flaxseed lihen they were used to suppleme

millet both the grain and the protei
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unit in were higher than

mixed protein supplement was used to balan
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Discussion of Table HNo., 20.

The lot fed tankage and the lot fed = double
mixture of two parts tenkege and one part cottonseed
meal made practicaily egual gainsg in the 90-dsy period.
The lots fed triple mixture and = double mivture of
one-half tankzge and one-half cottonseed mesel outgained

the tanksge, while the flax mixture lot made larger

(D
0‘12

totel gains than any other lot in this experiment. Both
The soybean and thne fiaxseed lot are well below the others
flaxseed_being the lowest.

During the first 30 days of the experiment,

Lots No. 6, No. 7 and No. 8 varied only 1.7 pounds in

total gain, or only .07 pounds in avers

0q
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However, Lot No. 5 gained 3.7 pounds less than Lot No. 8,
or .lzvpounds ver head ver day. Lo? No. 8, outgained the
tankage lot 7.8 pounds, or .25 pounds per head ner dav.
The soybean and flaxseed lots made praétic&llv equel
gains durlno th periocd. The tonka lot outgeined the
soybean lot 14, l pounds, or a difference of .Z8 pounds
per head per day.
-The first two weeks of the experiment the pigs
fed ground soybeans consumed only small amounts of them,
but after this period they began‘eating them more readily.

This fact probably explains why the pigs Ted soybeans

did not outgain the flax-fed pigs very noticeably during

the first 30-day period.




The second 30-day period it is seen that Lot

No. 6 znd Lot No. 7 were fairly close in total gein but

that they both outgeined the tenksge lot, while Lot No.

5 gained only 1.8 pounis less then the tankage-~-fed lot.

During this period the soybean lot gained only 1.6

or .73 pounds per head per Gay.
During this

cans than they ste during the

L)

larger guentities of soyl

early part of the experiment. This meay account, at leas

in part, for theilr large gains during this period.
Tt seems the flexseed rztion was not &s pelata

to the pigs as it wes the first 30 days, because they d
not consume as much grsin snd they tegan rooting the
dry lot. During this period the flaxseed propcertion of
the ration was incre.sed until it made up 35 vercsnt of
the retion.

The last 30 days of the experiment Lots ¥No. &,

No. 7 &end No. 9 made about egual guains, outgaining

the tanki.ge lot gbout seven pounds. - Lot No. B msde the

eriod Lot No. 10 were eating much

largest gains of any lot during this period, outgaining

the tankage lot 8.7 pounds, or & dlfference in average

<

daily gain of .24 pounds The tankaie lot gained 13.

[82]

pounds, or .3%Y pounds per head per day more than the




soybean lot, and 21.2% pounds, or .71 pounds per hesd per
day more than the flaxseed lot.

In Lot No. 11 ground flzxseed was self-fed free-
choice during this pericd. The pigs consumed smalle
amounts of grein than they did in either of the other

periods and they did & grezt deal of rooting in the pen.

ot

6]
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The plgs Ted ground soyveans did considerszble rooting
the dry 1ot probably indiceting that their ration was &lso,
leficient in some respect.

This comvarison shows that in tThis year's
experiment trinle mizture =nd double mizture of one part
ankage and one part cottonseed mesl are zbout egual in

their ability to produce gesin, but that they zre more
efficient than tankege, while o double mixture of two
one part cottonseed me 1 is just as
efficient as tankage. TFlax mixture produced a greater
rate of gain than tankagé or the other home-mixed protein

supplements.

Both of the home-grown protein supplements

produced a low rate of gain as compared to tankasge. They

were considerabley below the stenderd rate of gain of

1.5 pounds per day.







Discussion of Teble No. 21

From Table No. 21 it is seen thet &1l the lots

pounds in less than 100 deys with the exceptions of the
lot fed soybeans, and the lot fed ground flaxseed as the
protein sunplement. Lot No. 8 reached a weight of
220 pounds in 95 desys, &s compared Lo 88.days for both
Lot No. 7 and Lot ¥o. 6, 93 days for Lot No. 5, 84 deys
for Lot No. 9, 109 days for Lot No. 10 and 160 days for
Lot No. 11

In this experiment The home-mixed protein supple-
ments enabled the pigs to reach & weight of 220 pounds in
a shorter time than tankege. Howesver, the vigs
soybeans required 14 days longer, and the pigs fed ground
flaxseed required 65 days longer to reach this desired
weight.

This comparison shows that the home-mixed pro-
tein supplements produce more rapid gains than tankage,
but that tanksge produces a much grezter rate of gain

than either of the home-grown protein supplements.




under eastern Colorsdo conditions, &V«
discussing the tests conducted One of
was made for & period of three ysars,

year series, aﬂd some are only

Ration fed
Minerals and salt self-fed

No. of days on Teed
No. of pigs psr lot
Weight at sta-t
Final weight

Total gain

Deily gain

Average daily feed (pounds)
Grain
Tankege
Triple mixture

74
Mlneral mixture 0 0086
Salt .00 .005
Feed required per 100 pounas
gain
Grain 4 390.9
ankage 4

Triple mixture
Mineral mixture
Salt

b

No of days required for a
60-pound pig to reach
220 pounds
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No. of days 5 107.8
No. of pigs : 7
Weight a2t ste 5C.3 58.3
Final weight 2cl.5 224.4
Totel gain 17z.2 16z.2
Daily =zain 1.38 1.8%2
hverzge deily Teed (pounts)
Grain 8.0%¢ 5.34
57
.34
Minersl mizture 0352 . 008
Salt 012 007
Fead rear pounds
cain
Grain 2 4
T a !_11‘ L 6
Doub 51.3
Miner .B7 .28
Sslt 57 51
No. of days reguired for
a 80-pound pilig to reach
220-pounds 25 29
In the two year stmmery (Teble No. 23

aopnlements

to
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In considering fesd

of Two year results 12
Ration fed
Minerals and selt self-fad
nog &

No. of deys on Teoed 7 117.5
No. of pigs per lot 3 7
Weight at stert 0 535.2
Final weiznt 1737 128.8
Totzl gein £16.0 gz2.2
Daily ecain 1.84 .54
Average daily feed

Ground corn 3.59 1.91

Ground hog millet 2.52 1.¢1

Tankage L7

Mineral mixture L20B .02

Salt . 004 L0350
Feed reguired per 100 nounds

gzin

Ground corn 198 4

Ground hog millet 193 4

Tankog 25

3 A= oy g - T e
days renulred for

80-pound pig to reach
220 nounds
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tening period they fziled to show any Tsntency
hecoming finished, and sowms of them hed not besn

ehle to maintein normal

=ty

they @

Double mix

one p&rt cottonseed mesl,

the pigs fed

hog millat To »nroduce 100

4

3.1 nounds more

the tankoge-fad




]
[<0]
0

|

L flar mizture coml

rt ground fl:

~ith hog millzet w=s not &z !
$ P ~ et o T an A o
mors grein end more supnlement were rTeculired Dy Taess D1ES

l
3

v
&3}
-
1)
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Riometrical snelvsis shors this difference

nigs reguired 10.0 nounds more hog millet, 83,1 nounds

more gdoyhesns, .8l pounds more mlneral miznture, axn

pounids more sslt for esch 100 pounds of gain produced
than ta: s. The e lot »roduced &n
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CONCLUSTIONS
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1. The zddi

corn and hog millet mixed half and half produced

times grester gains than grein szlone and resulted

saving of approximetely 55 percent of the grein

This saving wes even greater when 45-pound inst

65-nound pilgs were used.

o The results of one year'ls wori indice

ion of tanksge to & grzin retion of

n
gin
v I’ifz\/—

3. Triple mixture, composed of two parts tankege,

one pert cottonseed meal and one

(\;

quite as efficient as t=

did produce an esguel rate of gszin.

cage pound for pound,but it

4., Double mixture composed of cne-half tankage znd

-

one-half coutox ed mezl is. not guite as efiic
tankage when fed as a supplement to hog millet

bo taken when this mixture is fed to pigs weilg

than 50 pounds becouse of its tendency to cause

disturbances with very small pigs..
5., Results of one year's work show thsat
no particular advantage in using a mizture of

ge and one part cottonseed mesl rat

the

o7
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re was
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8. It does not seom degir-tle to use

the only protein sunnlement

the gein »roduced was unsztis

procuced was olly znd the f:o1
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