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PREFACE 

'i'Jle man who 1a feeding hog 'tor, the market ts rae d, 

even in normal years., w:tth a feed problem.,- the solving ot 

whieh may mean either a prottt or a losa rrom this important 

tarm enterprise. '!'his problem. is the securing ot a ooneentrat.e 

t-hat will produce ga1ns ohi p enough to allo the :reeder a 

t'air margin er prot1 t . 

This p,robl.em wa int ns1f1 d during the drought years ot 

1936-37, hen oorn and other grains ex-e not only high in price 

but also low in quality and d1tf1oult to secure, and hog prices 

were below normal during th1 period .. 

Bleokstrap molasses was selling f'or about one-ha 11: the 

pr1c ot corn per 100 po~ds. A review or literaiure reve&lad 

that when te 1n 11 mounts it could be t1staetor1ly sub-

st1 tutad tor grains 1n 1'atten1ng nine. These trials indicated 

that it was easy to teed. In chemical compoai t1on it presented 

a ta1r p1otur ~ It oont 1ns no fiber,, and doe contain a large 

amount or sugars and is rather high 1n minerals. To determine 

1t'hethe:r a large amount or mo11u,se could be used as a ubsti

tute tor a portion or the corn end o her gl'ains 1n the ration. 

a ser1 $ of experi ents was lanned by tha Animal Husbandry 

Department ot the Ok1ahoma Agricultural and eobanicel Colle-ge. 
I 

The United states has an ebundenc or molasses at h n4 et 

all t1 s.. e 1 ;port at present around 250 million gallons Ot' 

moles e into this country every year trom Cuba. Porto Rico 

and Hawa11 1 nd the state or Lou1s1ana produoes annually bout 

12 million gallons. 
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REV IE OF LI1'ER.AT URE 

Smith (15) in a discus ion of eane molasses, says: 

"Blaekstrap ts strictly a carbonaceous eon
oentrate, sufficiently similar to corn 1n compo-
ition to suggest its use as a partial eubetitute 

for this grain in fattening rations. Due to its 
high water content, however, 100 pounds of mo
lasses contains only about 70 percent as much di
gestible matter as an equal amount of corn. Its 
protein content is much lower and consequently its 
nutritive ratio much wider. The carbohydrate of 
corn is mostly starch and that of molasses is 
mostly sugar. Although sugar is more readily sol
uble than starch, the digestive system of the pig 
1e apparently better adapted to the use of staroh 
than of sugar. tt 

l 

Gantt (8) reports that while molasses is laxative in its 

effect, it makes a good addition to a ration if not used in 

too large quantities. For weanling pigs it should probably 

not be fed in amounts greater than 10 percent of the ration, 

while mature hogs can use as much as 25 percent with safety. 

As it contains no fiber, it fits in well with feeds with high 

fiber content. such as oats and barley, provided that the 

necessary protein supplements and green feeds are used. 

Experiments at the Hawaii station have shown molasses 

to have a nutritive value about equal to barley when fed to 

fattening hogs in amounts up to 20 percent of the ration. 

These results are somewhat better than ordinarily woul:d be 

expected, however, for molasses contains more water, and 0 0:n-

sequently about three-fourths of the tota1 digestible nu

trients of barley. 



According to FJeldsted and Potter {7) cane molasses 

can be used to good advantage in combination with other 

teeds. The tests at the Oregon station show that a lot of 

fifteen pigs receiving four parts mill run and one part 

2 

molasses consumed as much mill run as similar lots receiv

ing mill run alone. The gains were proportionally good 1 

thus making cane molasses equal in effioienoy with mill run 

and at the same time inducing greater eonsumption. 

In another test conducted recently at Oregon, fifteen 

pigs having an average initial weight of l.83 pounds consumed 

daily 10.7 pounds of a mixture of ground barley 72 percent, 

tankage 8 percent, and molasses 20 percent. They made a 

daily gain for sixty days of 2.11 pounds. In this test, mo

lasses proved practically equal to ground barley pound fo~ 

pound. They contend that molasses is clearly a valuable feed 

when it does not cost more than barley, wheat or corn. Mo

lasses is used chiefly. however, by teed manufacturers in 

the preparation ot mixed f'.'eeds. 

Barnett and Goodell (1) conducted an experiment in 1919 

wh-en all f'.'eed prices were high, using rather large hogs, 

.( initial weight averaged 161 pounds), seeking a substitute 

for the high-priced corn. In their test they fed eorn, shorts 

anQ tank.age as the basal ration and added molasses at the rate 

of 25 percent in one lot and 35 percent in another lot. The 

eorn allowances .. :re reduced in the same proportion that the 
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molasses was added. The final results show that the lot fed 

no molasses exceeded both molasses fed lots in economy of gain. 

The most expensive gains were ma.de in the lot receiving 25 

percent molasses. The rate of gain was about the same in all 

lots. 

Molasses can quite often be obtained in the Pacific 

states for considerably lower prices per ton than the cereal 

grains, and for this reason the Washington station conducted 

a test to compare the feeding ...alue of molasses to that o~ 

barley. As a result of this t t, Haekedorn and Sotola (9) 

report that in dry-lot 91.10 pounds of barley were equivalent 

in feeding value to 17.11 pounds mill run plus .73 pounds 

tankage plus 227.79 pounds eane molasses. However, in another 

part of the test, where they fed the same ration of barley, 

mill run and tankage plus molasses in the same amount as 

barle7, and let the pigs have access to pea forage, the mo

lasses fed pigs required 34.67 pounds less concentrates per 

100 pounds gain. In this part .of the test 109.27 pounds 

barley. 10.88 pounds mill run, 4.18 pounds tankage, plus pea 

forage, was equal to 89. 66 pounds of molasses plus pea forage. 

Snell (17) conducted feeding trials with hogs at tha 

Louisiana station, replacing corn in the ration at the rate 

of 5,, 10, 15, 20, 25, 50, 75, and 100 percent. In none of 

these trials did molasses show any appreciable feeding value •. 

Renee the Louisiana station does not recommend its feeding 

to hogs. 



ll.enke (10), in a paper reviewing the work done with 

the :reeding of molasses in Kawai1, includes the following 

composition tables: 

Composition£! ..Q!!!! Molasses 

High Low 
Percent Percent 

Total solids 83 •. 80 75.06 

Sucrose 40.04 32.71 

Glucose 21.05 6.04 

Dextrose 11.05 3.00 

Levulose 10.50 2.87 

Ash {Sulphate) 14.49 8.36 

Gums 12.63 4 .• 89 

Total Nitrogen .996 .274 

Iron and Alumina .443 .075 

Lime 2 .• 34 .291 

Kagnesia l.~84 .2.70 

Potash 5 •. 218 2.43 

Soda .428 .121 

D1geet1ble xutrients !!:! .™ Jlolassea 

Percent 

Dry tter 

Crude Protein 

Carbohydrates 

Fat 

~otal Nutrients 

74.3 

1.0 

68 . 5 

.o 

.Average 
Percent 

79.70 

36.88 

13.99 

6.76 

6.76 

10.15 

8.79 

.563 

.214 

l.129 

.727 

4.76 

.228 

4 



Average Compos 1 tlon .2,! (;ane Molasses 

Pereent 

Moisture 

Carbohydrates 

Protein 

Et her Extract ( Ja t} 

Ash 

25.7 

65.0 

.o 
6 .. 1 

Mineral Constituents. of cane Molasses 

PEu:·oent 

Potassium O.xide 

Sodia Oxide 

Calcium Qxide 

Iron. Oxi.de 

.Aluminum Oxide 

Sil.iaa 

Phosphoric Acid 

60.83 

.'18 

7.09 

.32 

.24 

3.91 

.2.64 

Morrison (12) reports that cane molasses contains o.n 

the average a.bout 25 .• 9 percent wate:r and supplies only 56.6 

pounds of total digestible nutrients per 100 pounds, which 

is only about '10 percent as much as 1$ furnished by eorn 

grain. Cane molasses weighs about 11. 7 po1111ds per gallon, 

and therefore approximately .171 gallons make a ton. 

The manufacture of one ton of cane sugar results, under 

average conditions. in the production of 450 pounds of black

strap molasses. 
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Burns (3) reports that after a four-day preliminary 

feeding period, three lots of eight hogs were fed as follows: 

Lot I - 40 pounds corn chops, 40 pounds molasses. 

Lot II - 60 pounds corn chops, 20 pounds molasses. 

Lot III - 80 pounds corn chops. 

The first lot, receiving one-half molasses, made a gain 

of .9 pound daily and required 487 pounds corn and 466 pounds 

molasses per 100 pounds gain. 

The second lot, receiving one-fourth molasses, made gains 

of 1.45 pounds daily and required 449 pounds eorn and 145 pounds of 

molasses per 100 pounds gain. 

The third lot, receivlng all corn, gained 1.66 pounds daily 

on 522 pounds of corn per 100 pounds gain. 

Wisconsin workers (2) experimenting with molasses as a 

substitute for corn for all classes of livestock, conclude th.at 

regular feeding of molasses, regardless of how it is fed, is 

not practical. 

In the pig trials , molasses was fed in three different 

ways: (1) Kixed with the entire mixture, balanced according 

to the Korrison reeding standard, which miiture was fed out 

of self-feeders; (2) Kixed with the supplemental mixture, 

the corn being -fed separately, but both feeds in self-feedet·s; 

(3) Kixed with the eorn only, where both teeds, including the 

supplemental mixture, were self-fed separately. The obJeet 

was to give molasses a chance to demonstrate its palatability 

and economy when fed in different ways; to obtain if possible, 
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intorination on the ability of the pigs to balance their own 

rations when grain and supplement are fed separately, as 

compared with the "free choice" method where the possibl7 

greater palatability o:f one or the other parts of the ration 

.might throw the ration out o:f balance in respect to protein. 

The rat ions in every case were balanced with the uw1sconsin 

mixture" made up of two parts tank.age. one part linseed meal, 

and one pc:1rt ground alfalfa hay, by weight. 

The results indiaated that where molasses replaced ten 

parts corn in the mixture, and where the ration of lot two 

is compared with the eheck ration, the pigs on the lot two 

molasses ration ate somewhat more feed and gained somewhat 

more rapidly, but in both experiments required more feed per 

100 pounds gain, thus making their gains more expensive. 

hen the molasses in the ration of lot four was fed with 

the protein supplement, there resulted a somewhat higher pro

tein consumption in both experiments and less economical 

gains. Bo significant advantage was n-0ted from permitting 

pigs to balance their own rations. 

In summary> the Wisconsin trials sho that the molasses 

rations were palatable in every instance, but that there was 

no. significant gain in weight or in milk production. Mo

lasses was worth slightly more than corn in some cases, but 

in most cases was worth considerably leee. Molasses was not 

worth its purcbas~ price. 

Robison (13) experienced difficulty in getting pigs fed 

shelled corn and supplement twice daily to take the desired 
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amount o~ a supplemental mixture containing 16 percent of 

CB.Ile molasses. The molasses averaged 2.5 percent of the total 

ration. The pigs receiving molasses made a muah poorer rel

ative showing than others on a similar ration containing no 

molaeses. 

working 1th somewhat smaller pigs (50 pounds initial 

weight), Templeton and Green (18} fed two lots of twenty 

50 pound pigs ninety-eight days. Results show that the pigs 

on the check ration of corn and tank.age made an average daily 

gain of l .. 49 pounds, as compared with 1.44 for those receiving 

a supplem.ent of molasses hand fed twice daily at the rate of 

0 .• 5 percent of the live weight of the animals. 

ferr1n ( 6), in speaking about the :feeding value of mo

lasses, states; 

"Molasses ranges from 20 to 25 percent moisture 
and contains an average of 62 percent carbohydrates. 
The digestibility of the carbohydrates is high, ae 
they coneiet chiefly of sugars. There is an average 
of 2.8 percent of protein in cane molasses but the 
digestibility of the protein is less than 50 percent 
alld hence molasses really only contains about 1 per
cent digestible protein. The mineral content is 
high as compared. with grains, averaging about 10 
percent. Cane molasses is more p~latable than beet 
molasses and has been used to a considerable extent 
to increase consumption of coarse roughages fed to 
cattle and sheep." 

working at the Minnesota station, Ferrin (5) conducted 

a teeding trial during the fall of 1936 to teat the substi

tution o:f cane molasses for grains in rat ions for fattening 

hogs. Pigs weighing 107 pounds per head at the start of the 

feeding period were fed in dry lot for an 81 day period. A 

combination of ground corn and molasses waa com.pared withe 



50 pereent eround eorn, 50 percent ground oats., am molasses 

and also with ground oats and molasses. !anltage and a simple 

mineral mixture were fed to all lots. 

A mixture of molasses and. water was poured over the 

ground grain after it was placed in troughs. The pigs tea 
ground oats consumed more molasses than the pigs fed grou,nd. 

corn. Molasses made up 13.5 perc.en.t of the total ration for 

·the corn fed pigs and 23 .• t percent ot all feeds for the lot 

fed ground oats. There was little difference in the average 

daily gains of the pigs fet oats and molasse.s eom»ared with 

those fed corn and molasses. The oats-mola,sses eo.mbination 

produeed 100 pounds of gain in weight at a teed e0st of 

$S.Y8., while the cost for the corn-molasses lot wae fl0.62. 

Grou.nd eorn was valued at JL.00 per bushel am ground oats 

at J0.44 per bushel. 

Another trial was condueted by Ferrin (6) but using 

lighter weight pigs. fhese pigs had an initial weight of 

66 pou.nds and we.re ted for a period of 88 days. !he sarae 

rat ions we.re used as in the trial Just revie•e·d~ with the 

e:x:eept ion that a. protein supplement of two ,parts tank.age, 

one part linseed meal, and one part alfalfa meal replaced the 

tankage.. In all lots as mu.ch molasses was :fed, after the pigs 

became aoeaetomed- to the feed, as the1 would eat without scour

ing. .For the entire feeding period •. lot one ate molasses to 

the extent of 20 pereent of the total !'ation, lot two con

sumed. 23 percent molasses, and lot three ate 24 percent mo• 

lasses.. i'he pigs in lot one showed. a higher degree of finish 
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at th~ elo~.e of tha experiment th.an those in the .other lotFilt 

but there was no great d.1 f':f'erence 1n t be degree of market fj~n

i sh among the three lots. There was a greater tendency for 

the corn-molasees lot e to seour than the other oats-molasses 

lots. 

Carroll { 4). of the Illinois station recently conduoted 

an e.:x.per·iment in which thr.ee lots of twenty pigs ea.eh were 

fed in open fallow lot e from a beginning weight of 70 pounds 

to a finishing weight of about 200. The oh~ek lot received a 

mixed ration of corn, tankage, soybean oil meal, alfalfa meal, 

and salt. In the eeeo11d lot enough molasses was substituted 

for eorn to make it amount to 20 pereent of the ration. Enough 

molasses was substituted for the corn in the third lot to 

make it 30 pei•eent of the ration. 

Lot I - Gained l.79 pounds daily and required 392 pounds 

to :produce lOO pounds of gain. 

Lot II • Gained l .. 44 :pounds daily on the 20 percent 

molasses ration and required 476 pounds to produce 100 pounds 

gain. 

Lot III - Gained 1.38 pounds daily on the 30 percent 

molasses 1•atio.n and required 507 pounds to pro.d.uce 100 pounds 

gain .. 

The piga on the molasses rations were unth;rifty as evi ... 

denced by their elower gains •. lack of con.<lition, rough eoats 

of bai.r and loss of appetite~ They roquired from twenty to 

twenty-seven days longer to attain finished weights. 
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Carroll suggests that the reason pigs do not do well on 

molasses is that the large quantities of sugar in the .teed 

eause irritation in the stomach and result in excessive acid 

fermentation. Sherma'n (14) also suggests that the exeessive 

sugars eould cause the excess amount of aeid suggested above. 

Hunter (11) reports a trial using blaekstrap •olasses as 

a eubst itute for all or part of the corn in the ration .tor 

brood sows. ~he lots fed corn meal and molasses and. those 

fed hominy feed and molasses did about as well as those on 

all corn. A l.ot not receiving any eorn but a larger amount of 

molaiases and with the right proportion of the other eoneen

trate.s to the same nutritive ratio and the same amount of 

digestible nutrients,, gained at a mueh slower rate. and showed 

a tendency to seour. 

Weaver {20). ae the result o:f a trial,, :feeding twenty ... 

three pregnant sows a ration of six parts molasses, six parts 

wheat .shorts and one part tank.age, eoneludee molasses is a 

very unsatis.factory coneentrate tor sows.. The sows produeed 

undereize pigs and the am.<:nmt of milk produced was inadequate. 



Table I 

Summary ot Trials Reviewed 

,. Lot Ref.. 1'n1 tie.l. No~· lliys Rate • · · Percent 
Stat_!:~n , }To. no. , we~,sht Feel • Gain Ba.aal Batton Molas,ses 

l!'eed Per 
lOO;i_Gain -

~exas • , , I 4 .116 91 • 9 , Corn OhOR! . , 50 953 lbs. 

'l'ex:as II , ,4 1 115 , 9,1 , 1.46 ,oo.rn Oh,O,P! • 25 - 594 

~a.homa I - ,78 , , 89 l •. ~g Corn, _f.LllO~~JJ 20 482 

Oklallo_ma _ _II '12 89 l~33 Shorts 40 491 

Haws.11 l ___ -ll .. --7.0.•5 70 l.15 Darley, ,Pi-c>to1n 10 302 

!!awaii II ,ll 70.2 70 .92 Dorloy 1 prottin 20 - 565 

_ias. I l _ 161 •. ,5 51 .98 Co.rn, ,sqort@a tankaf:Ie 25 691 -
IJ l 160.8 _ , 51 1,oa Corn; shorts, _ tankage ~5 665 -Mis ... --- -ifatne aa 

ah. I 10 . 66 _ 74 1.12 Barlez: , mil.l run, tankege ~le:,: 596 
same as 

Wash. , II, lO 66 ,74 l.l~ Barley , mtll run, tenk§e Barley 250 

Okle.ht>mn · I 
l . .. If 

,90 rt 8;4 .114 qorn, tank(lJS,G 25 556 

Okl6hOJn§ Il 9l 84 • 52 Corn, .tpnko.ge 50 886 

Oklahoma III - .. 
92 84 1.1~ .Oata 1 tanka1e 25 460 

Oklahoma IV ~1 84 l.l4 Oats.a tonkye 50 514. 

Illinois I 5 70 73 l.44 Corn 1 :2rote1n su;eI?lement 20 476 ... 
lll1no1s II - 5 '10 73 - 1 •. 38 p_orn 1 J?l'.'Otein B,l!,P,lale.aient 30 507 t , 



EXPERIMENTAL 

Three Experiments were Used in This Stud7 

1937 - 1938 

The obJects of these experiments were as tollows: 

13 

1. To 4.etermine the value of molasses when used to re

place part or all of the corn in a ration of corn and shorts. 

2. To determine the value of molasses when used to re

place part of the corn or part of the oats in a ration of corn 

and tankage or oats and tankage, for fattening swine. 

Kethod of Procedure 

Forty head of purebred pigs with an average weight of 77 

pounds were divided as evenly as possible into five lots of 

eight pigs each in the first trial. These pigs were of the 

Poland China, Duroc Jersey, Chester White, Berkshire and Hamp

shire breeds. 

In the second trial forty-eight head of fall pigs, of the 

same type of breeding as those used in the first trial, were 

divided into six lots of eight pigs each. These pigs had an 

a erage initial weight of 91 poUIJds and were quite uniform in 

size. 

Forty-eight pigs similar to the above breeding were 

selected trom the college herd for the third trial. These 

pigs consisted mostly of gilts. The initial weights of these 

pigs were quite uniform and ranged from 83 to 150 pounds. They 

were divided into two classes in each lot with initial weight 
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determining the olass into which they would fall. All 

pigs with an initial weight of 100 pounds and above were 

placed in one class and all those under 100 pounds in another 

class. Thus four heavier and four lighter pigs were placed in 

each lot at the beginning of the trial. This was done to fol~ 

low up the observation made iJ:La previous trial that pigs with 

a higher initial weight made better gains on molasses rations 

than lighter we ight pigs. However, the difference in initial 

weights of these pigs was really too small to cause any sig

nificant difference in final results. 

These pigs were all housed in the same set of feeding 

sheds and lots. The feeding lots were of uniform size and had 

concrete floors. The sheds were aleo of equal size and they 

opened to the south. The sheds likewise hud concrete floors. 

Consequently the pigs were entirely on concrete floors during 

the experiments. The feeders, water containers and other 

equipment were as nearly alike ae possible, 

The pigs were fed three times daily and had access to 

fresh water and minerals at all times. The mineral mixture 

was made up of equal parts of ground limestone, steamed bone 

meal and salt. The rations were all hand full-fed in a 

moist state, the molasses being mixed with the balance of the 

ration immediately before feeding. 

The yellow corn used in these trials was coarsely ground 

and the oats were ground finely. Regular digester tankage, 

containing 60 percent orude protein, was used in those rations 



containing tankage. The cane molasses used contained 53.89 

percent invert sugar and 8.85 percent ash. 

All the pigs were weighed at regular 10 day intervals. 

They were oiled when necessary to control lice. Since these 

trials were all conducted during the warmer months, it was 

15 

not necessary to warm the molasses. The pigs in the first 

trial were fed 89 days, those 1n the second 84 days,, and those 

in the third 91 days. 

i;xperimental Results 

Experiment I 

January 15, 193'1 to April 14, 1937 

The obJect of this trial was to determine the relative 

value of cane molasses when used to replace part or all of 

the corn in a ration of corn and shorts for fattening swine. 

Ra.tions Used 

Lot I - Equal parts (by weight) of yellow corn and wheat 

shorts. plus the mineral mixture. 

Lot II - 25 parts yellow corn, 55 parts wheat shorts, 

and 20 parts cane molasses, plus the mineral mu.tu.re •. 

Lot III - .f.O parts molasses and GO parts shorts. plus 

the mineral mixture. 

Summary of Results 

The pigs on the rations containing molasses scoured 

badly at first but this did not seem to handicap them after 
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the first few days. The pigs consumed the molasses readily 

f r om the start, indicating the molasses was palatable. 

The most rapid gains were made by lot two, as is shown 

in T ble II. Onl.1 about halt of the corn wae replaced by 

molasses_in this lot. The cost per 100 pounds gain was '16 

cent s higher in this lot, however. than in the other mol asses 

lot, due to the rather high price of corn. 

The smallest amount of feed for 100 pounds gain, 463 

pounds per 100 pounds gain. was required in the check lot or 

lot one. The cost, which was $9. 28 per 100 pounds gain, was 

higher than either of the t wo molasses lot e. The other two 

lots cost $8.67 and t7 . 91 per 100 pounds gain, respectivel7. 

There was no significant difference , as far as gains 

were concerned, between lot two, in which only part of the 

corn was replaced by molasses, and lot three, in which all the 

corn was replaced by molasses. There was also no significant 

difference in the efficiency of gains in these two lots. 

In this trial molasses cost about 54 percent as much as 

corn and was actually worth about 84 percent a s much as corn, 

based upon the gains made. 

Experiment II 

J anuary 24 , 1938 to April 18 , 1928 

The obJect of this experiment was to determine the value 

of cane molasses when used to replace a part of the corn or a 

part of the oats in a ration of corn and t ankage or of oats and 

tankage, for fattening swine. 



Table II 

B sults of the First Trial 

(J'a r, 15 1937 to April 141 1937) 

l • j J;l l J IX:t , 
Corn 251 

com 5.0/J, Sho,rts 50# · Shol"U 6. 
Shorts 50// lasses 20fj M,lasscus, 40/f 

Mineral neral 1nera 
11x:tur1 x1mm Mian 

fjgs Per Lot< l) 8 

V7 

Ave.rage Da 1-1.y G in . 

An:rage Feed 
Conawned Pffilz pe Pa 
Salt or illeral 
~onsumed _ dur3rPJ3 !J?er1J.nent .. it 
h•d Reqlt1r&d for 10 1 1u; 

Co 83a, 

t Sor 231 

-
Total Fee 
Regu1r&d for,lOQI Gaint 

8 

,202 

ll2 

862 

98 

-~. • t'J I ' - . : . 

76 I 

117 

M. 

-

(l.)As pigs 1n the various lots ohe4 225 J()unds 
they were 1 ed and remo~ :ld fro tha trial 

l!J:1e,e, ot Feed,s 

C.o'l"l1 ., .. •. ~ • ... 2., 05 r cwt 
Shor a .. • .. • • • l,.95 " " 

lasses •. • • • .. 1 .. 10 " 



Rations Used 

Lot I - Received a ration made up of 89 pounds of 

ground shelled corn and 11.0 pounds of tankage, plus the 

mineral self-fed. 
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Lot II - Received a ration made up of 63 pounds of ground 

shelled corn, 25 pounds of cane molasses, and 12 pounds of 

tankage, plus mineral self-fed. 

Lot III - Received a ration made up of 38 pounds of 

ground shelled corn, 50 pounds of cane molasses, and 12 pounds 

of digester tank.age, plus mineral self-fed. 

Lot IV - Received a ration eone1still8 of 96.7 pounds of 

ground oats and 3.3 pouo:ls of tankage. plus mineral self-fed. 

Lot V - Received a ration made up of 68 pounds of ground 

oats, 25 pounds of molasses, 7.0 pounds of tankage, plus min

eral sel f-:ted_. 

Lot VI - Received a ration consisting of 41 pounds ground 

oats, oo pounds molasses and 9.0 pounds tankage, plus mineral 

self-fed. 

Summary of Results 

Bone of the pigs scoured badly at any time during the 

trial. In the first trial considerable scouring was noted. 

The most rapid and most economical gains were made in 

lot four. The pigs in this lot received a ration of oats 

and tankage and no molaesee. 

All of the lots receiving oats made more rapid and more 

economical gains than those receiving corn. 



Table III 

tol .. ffumber - ,;:-""' -riJt I:- tt-;,- AA IJ -·· ~e,--11!2 =n - 1 • -XiP t .,"#:.a;; 

Rations: 

'f_iJiS Ptr Lot 
Average Initial 
Weyht 
A vor-o.ge Pinal 
W'eisht 
Avei!age fotal 
Gain 
\rerage lSaI!i ' 

Gain 
AvorasG Daily Feed 
Consumed Per Pi£ 
!'ae,d Required ·rer 
100 lba .. Gain: 

91 • 

)._~5 

74 

.aa -
e,3,3 

corn 
Oe.te 
olasses 

438 

90 91 

155 . 155 

es -
.74 

I I 
,,52 

.if.!2 .. ---- -~4-62 

382 442 

113 28'1 

91 02 91 . - ' 

191 193 18'1 

100 .101 96 

1.1s --···-··- _ l.19 1.14 

4167 5.51 5.87 

383 332 280 
02 170 

71 13'1 ..... -- · 1i .. _ 36 6.4 'l'ankeae . 55 _ . ~ ~- __ 
l'O'ial )ee4 Per . ' ' ' p ' ·' , 

109_ lbs. Ge.in f. D. N. Per __ _ 
493 

100 lbs. Gain 
Coat Per . 

39,5t,9 

100. lb_•~--~_t._n_ IR• 't~ 

556 866 3~6 • 

421 .• ~. i 6~5,4 283.Jl .. 

$6.57 110.1~ : 1~·46 

Prtoe ot leeds i 
Oorn •••••••••••••••• $1.07 per ,n,t. 

tt Oats •••••••• ,. ......... 84 " 
Molasses .......... ~ •• l .. 00 11 tt 

Tank~e ..... • ••.• ~.... 1, 90 " " 

460 !514 

307.4 346.3 

i4.40 • .$5.2'1 

~ 

'° 
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~he pigs in lot four, or those on oats and tankage. 

required only 396 pounds per 100 pounds gain, the smallest 

amount of feed per 100 pounds of gain. Undoubtedly the high 

water content in the rations fed to lots two, three, five and 

six contributed to the high feed requirements per 100 pounds 

gain in these lots. These lots were the ones that received 

molasses in their rations. 

In lot two the molasses made up 25 percent of the ration. 

In this lot 100 pounds of molasses and an additional 15 pounds 

of tankage were required to replace 49 pounds of corn in pro

ducing 100 pounds of gain. 

In lot three molasses made up 50 percent of the ration. 

Rere 100 pounds ot molasses and an additional 24 pounds of 

tankage were required to produce 100 pounds gain. In other 

words, the substituting o'f molasses saved p~act1cally no corn 

and required 24 pounds of tankage in addition. 

In lot five molasses made up 25 percent of the ration. 

In this lot lOO pounds molasses and an additional 25 pounds 

of tankage were required to replace 55 pounds of oate in pro

ducing 100 pounds of gain. 

In lot six molasses ma.de up 50 percent of the ration. 

In this lot 100 pounds of molasses and an additional 30 

pounds of tankage were required to replace 61 pounds of oats 

in producing 100 pounds gain. 

In lot three 625.4 pounds of total digestible nutrient 

were required to produce 100 pounds gain, in which lot half 
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ot the ration was made up of molasses. The other half of the 

ration was made up of 38 percent corn and 12 percent molasses. 

In lot four, 283.9 pounds of total digestible nutriente 

wer required to produ.oe 100 pounds of gain. 

The amount of total digestible nutrients required to pro

duce 100 pounds gain increased in both the corn and oats lots 

a th molasses was increased. A much greater increase was 

noted in the corn lots. 

The smallest amount of total digestible nutrients r equired 

in the corn lots per 100 pound gain was greater than the 

large t amount required in the oats lots. 

In this trial the higb water content of the molasses does 

not seem to ccount for the increase in total digestible nu

trients required per 100 pounds gain as the proportion of mo

lasses in the ration increases. 

Experiment III 

July 15, 1938 to October 14, 1938 

The <>bJect of this trial was like the one Just discussed, 

with one exception. Alfalfa hay was added to all the rations. 

Rations Used 

Lot I - Received a ration made up of 90 pounds ground 

oats, t, pounds tankage, and 5 pounds of ground alfalfa hS¥, 

plus mineral self'-f'ed. 

Lot II - Received a ration made up of' 65.25 pounds ground 

oats, 21.75 pounds of cane molasses. 8 pounds of tankage, and 

5 pounds of ground alfalfa hay, plus mineral self-fed. 
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Lot III - Reoeived a ration mad.e up of 42.5 pounds of 

ground oats, 42 • .6 pounds of cane molasses, 10 pounds of tankage,. 

and 5 pounds alfalfa hay, plus mineral self-fed. 

Lot IV - Received a ration consisting of 83 pounds of 

ground shelled corn, 12 pounds of tankage, and 5 pounds of 

ground alfalfa hay, plus mineral self-fe4. 

Lot V - Received a ration of 61.5 pounds ground shelled 

corn, 20.5 pounds of eane molasses, 13 pounds of tankage, and 

5 pounds of ground alfalfa hay plus mineral self-fed. 

Lot VI - Received a ration consisting of 40.5 pounds of 

ground shelled corn, 40.6 pounds of cane molasses, 14 pounds 

of tankage, and 5 pounds of ground alfalfa hay plus mineral 

self-fed. 

The varying amounts of tanltage were fed in order to give 

all the rations approximately the same nutritive ration, namely, 

one to five. It ill be noted that in every case the tankage 

required to balanee the ration 1nereased as the amount of mo

lasses increased, indicating its low protein content. 

Summary of Results 

The variation in the average daily gains per pig wae 

analyzed according to Snedecor (16). The analysis showed a 

small variation within lot and a highly significant difference 

between lots. This indicates that there was a significant 

difference in daily gains between lots, and since the rations 

used was the only factor that varied from lot to lot, these 

differences must be the results of differences in rations. 



Lot lumber I 
Oats 90 

Bat ions: -----
T'iga Per Lot 
Average Initial 
We~ht 
Average Final 
Wei'2:ht -Ave rage Total 
Gain 
Iverege Daily 
Gain 

101 

177 

76 

.84 
Average Daily Feed 
Oonsumed_Per Pig 4.55 
Feed Begulred Per 
100 lbs. Gain: 

Oats 
Corn 
Molasses 
feD.kage 
Alfalfa 
Minera l 

489.0 

Total .Feed Per 
100 lbs. Gain: 
r.15. N. Per 

27.2 
27.2 
l,2.3 

555. '1 

100 l bs._(}ain: 344,4 
Cost Per 
100 lbs._ Gs.in 
Va11ie of Mola.sees 
Per 100 lbs. 

4.60 

Corn ••••••••• f .56 per bu. 
Oats.. . .. .. .. .24 " 11 

104 

184 

80 

.87 

4.96 

375.6 

118.0 
46.4 
28.4 
13.4_ 

570.8 

37'-i.O 

6.22 

104 

197 

93 

1.01 

6.ll 

257.1 

257.2 
60.6 
30.2 
_lg.a 

617.8 

~91.8 

6.02 

100 

226 

126 

1.38 

5.13 

307.5 

44.6 
18.5 

7.3 

377.8 

291.8 

4,14 

.41 .41 
Prioes-of lreeds Used: 

Mi n er al • • ••••••• $1.25 per owt. 
Molasses .. .... . . . 1.00 n " 

100 102 

212 195 

112 196 

1.2z 1.02 

6~_l.l o.ao 

265.7 230.3 
87.? 231.3 
54.4 79.8 
20.9 28,5 
12.4 21.3 

431.l 591.4 

307.9 393.2 

4.78 6.63 -
.29 -.07 

Tankage ••••• $2.00 cwt. 
Alfalfa ••••• .50 " "' C>l 



.since the pigs were not fed individually, no study could be 

made of' the variation in feed required per 100 pounds gain. 
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The pigs reoe1v1ng oorn and molasses scoured at various 

times during the experiment. The oats and molasses rations, 

however, did not scour the pigs. 

It was observed that the pigs relished a mixture of' oats 

and molasses more than a mixture of' corn and molasses. 

The pigs in lots four and five were ready for market at 

the end of' the experiment, while those in the other lots 

needed considerably more finish. Lot four was the all corn 

plus supplement ration. Lot five had 25 percent of its corn 

substituted by molasses. 

The average daily gains of the pigs ted oats and mo

lasses increased with an increase of molasses, whereas the 

average daily gains of the pigs fed corn and molasses de

creased with an increase of molasse. 

In both cases the feed required per 100 pounds of gain 

increased with an increase of molasses. This is no doubt 

due to the high water content of the molasses (23.4 percent). 

The total digestible nutrients required per 100 pounds of 

gain would present a more desirable picture. 

The most rapid and most economical gains were made 1n 

lot four, or in the all corn lot. The pigs in this lot made 

an average daily g-ain of 1.38 pounds per pig and produced 

100 pounds of gain on 307.6 pounds of corn plus 44.5 pounds 

of tankage and 18.5 pounds of alfalfa hay. The cost was 
I 

$4.14 per 100 pounds gain. 
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In lot two 118 pounds of molasses and an additional 

18.2 pounds of tankage and 1.2 pounds of alfalfa hay were re

quired to replace 113.4 pounds of oats in producing 100 pounds 

of gain, and the cost was f5.22 per 100 pounds gain. 

In lot three 257. 2 pounds of molasses plus 33 •. 3 pounds of 

tankage and 3 pounds of alfalfa replaced 231.9 pounds of oats 

in producing 100 pounds of gain. The cost per 100 pounds gain 

was $6.02. 

The pigs in lot five requ.ired 87.7 pounds of molasses plus 

9.9 pounds of tankage and 2 .• 4 pounds of alfalfa hay to replace 

51.8 pounds of corn in producing 100 pounds of gain. The gains 

in this lot cost t4.78 per 100 pounds. 

The pigs in lot six required 231 .. 5 pounds of molasses plus 

35.3 pounds of tank.age and 10 pounds of alfalfa hay to replace 

77. 2 pounds of corn in producin& 100 pounds of gain. Cost fo-r 

100 pounds of gain in this lot was $6.63. 

Considering gains only and figuring the feeds concerned 

at the prices in Table V, molasses proved to be worth t0.41 

per hundred in lots two and three,. $O.a9 per hundred in lot five, 

and lees than nothing in lot six. 

On the basis of total digestible nutrients required per 

100 pounds of gain. lot four excelled all other lots. 291.84 

pounds of total. digestible nutrients being required per 100 

. pounds gain. 

The largest amount of total digestible nutrients was re

quired by the pigs in lot six, which required 393.19 pounds 

of total digestible nutrients per 100 pounds of gain. This 

was the half corn half molasses plus supplement lot. 



Table IV 

Obemi cal. Analysis ot Feeds 

:P~f.lro.e~ta.Ge 0:f: H20 Protein Ash Fat Fiber· N. F. E •. 
• 

Ground Shelled Corn 12.79 10. u 1 . 41 3. 89 l.98 69,82 

Ground Onts 10.75 13.88 3.36 3 . 30 10.42 58.29 

Molasses Sugar Ash solids 

Average or .All Sam:pl~a: 46.32 8.47 69t86 
• ' I 

9? 
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In both. the oats and corn lots the total digestible nu

trients required per 100 pounds gain increased as the amount 

of molasses was increased. 
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DISCUSSION 

Considerable scouring wae noted in all the lots in the 

first trial. The wheat shorts apparently did not make too 

satisfactory a combination with molasses. All of the pigs 

which were on rations containing oats did not scour at any 

time during the trials. When oorn and molasses were combined 

in a ration, scouring took place. It appears that the fiber 

content brought about this difference. The fibers possibly 

help spread the sugars throughout the stomach and thus slow 

down fermentations and the production of gases. Thie is in 

agreement with the suggestions of Carroll (4) and Smith (la). 

llolasses was shown to be palatable and relished by swine. 

All of the pigs in lots receiving molasses rations consumed 

more feed daily than those pigs on rations not containing mo

lasses. Furthermore, as the pigs gained in weight, the daily 

consumption increased, which would indicate that they do not 

tire of the molasses. These results agree with other workers, 

including FJelsted ( 7) • Bohatedt ( 2). and Ferrin (5). Robi

son (1~). on the other hand, had difficulties in getting the 

pigs to oonell.Dle any appreciable amount of molasses. 

The molasses used in these trials contained less sugars 

and more water, as shown in Table IV, than :M:orrison's compo

sition tables indicate for average samples. 

From the standpoint of rate of gain and economy of gain, 

cane molasses makes a good substitute for eorn when in combin

ation with shorts ae indicated by the results in Table II. 
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There were no significant differences in gain between the pigs 

on shorts and eorn and those on molasses and horts. The gain 

of 1.33 pounds daily made by tho pigs on the all molasses and 

shorts ration is a commendable one and 1e considerably higher· 

than those obtained in the JUseissi.ppi trials (1). 

In all three trials the daily gain decreased as the pro

portion of molasses in the ration was inoreased. The same 

was true of economy of gain. As the molaesee in the ration was 

increased the total amount of feed required to produce 100 

pounds of gain increased. Undoubtedly the high water content 

of molasses accounts for some of this reduced economy. 

The work of Templeton (18) and Gantt (8) indicates that 

heavier weight pigs made better gains on molasses rations than 

lighter weight pigs. However,. no significant differences 1n 

gains, ma.de by heavier and lighter weight pigs, were experienced 

1n these trials. There really was not enough difference in 

the initial weights of the pigs used in these trial .., to divide 

them into heavy and light classifications. 

Alfalfa was added in the last trial :primarily to in

erease the fiber content of the ration. but also to provide 

Vitamin A. The addition of the hay inereaeed both the rate 

o~ gain and the economy of gain in the lots receiving corn 

and .molasses. However, no such increases were noted in the 

oats and molasses lots. It appears that the oats supplies 

about the optimum amount of fiber and any further addition 

does not improve the ration. '.!:hese results correspond with 

Hackedorn and sotola (9), wherein they added pea pasture to 



the ration and thereby nearly doubled the rate and economy 

of gain. It is possible tb.e pea pasture furnished other 

desirable nutrients other than fiber and Vitamin A. 
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~he teeding of molasses, at the rate of 25 percent or 

more in the ration, causes a very undesirable condition in 

the feed lots. fhe molasses lots were characterized by wet, 

dirty, sticky floors; rough, unthrifty appearing pigs, and an 

over abundance of flies. Much more labor was necessary to 

keep the .feeding lots clean when molasses was fed in large 

quantities. 

llolasees is easily fed in the summer or during the warm 

months. The author has not fed molasses in the winter, but 

some of the work reviewed indicated that some extra labor and 

equipment would be necessary since the molasses becomes very 

stiff and must be heated before it can be fed handily. 

The poorest rate of gain made in these trials was .52 

pound daily as indicated by Table III. This group of pigs 

receiTed a rat ion of 50 pounds molasses, as pounds corn and 

12 pounds tankage. These gains are lower than any found in 

reTiew1ng the literature on the subJeet. In order to pro

duce 100 pounds gain, 866 pounds of this ration were re

quired. The best gains were made on a combination of 25 

pounds corn, 50 pounds shorts and 20 pounds molasses. They 

gained at the rate of 1.39 pounds daily as indicated by 

Table II, and required 482 pounds of feed per 100 pounds 

gain. 
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In nearly all cases the pigs fed on molasses rations 

required additional feeding to get them ready for market 

after the close of the experiments. This was also the case 

in nearly all of the trials reviewed. The author is of the 

opinion that the pigs on th.a oats and molasses rations, al

though gaining more per day, were doing more growing and 

less fattening than those on corn and molasses. This was 

evidenced by the fact that they required an additional feed

ing period .• 

The author does not recommend the feeding of molasses 

in greater .quantities than 25 percent and only then when other 

concentrates are high and molasses extremely cheap in price. 

It appears tba t the Wisconsin workers were quite oorrect 

when they stated the feeding of molasses supplies farm ani

mals with a luxury bot Justified by the price one ordinarily 

has to pay for molasses. 



SU10f.ARY 

1. Molasses and oate make a better combination than 

a ration of corn and molasses. 
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2. It was observed that the pigs relished a mixture of 

oats and molasses more than a mixture of corn and molasses, 

indicating it is more palatable. 

3. Pigs receiving a ration of corn and molasses scour 

more easily than pigs receiving oats and molasses. 

4. From the standpoint of finishing hogs for the market, 

molasses does not equal corn. All the lots in the trial 

studied reoei ving molasses, excepting the one which received 

three-fourths corn and one-fourth molasses, required additional 

feeding after the trial to get them in condition to sell. 

5. fhe consumption of molasses increased progressively 

with the increase in weight of the pigs, indicating the hogs 

did not tire of the ration. 

6. fhe tee4 required per 100 pounds of gain increases 

as the amount of molasses in the ration increases. Part of 

this increase 1s no doubt due to the high water content of 

the molasses rations. 

7. Corn, shorts and molasses make a desirable combination. 

The best and most economical gains were produced by this com

bination. 

8. Molasses was not satisfactory as a substitute for 

either oats or corn from a standpoint of rate or economy of 

gain. 



9. A 25 percent substitution of molasses tor either 

oats or corn is more satisfactory than a 50 percent substi

tution. 
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10. The addition of alfalfa hay at the rate of 5 percent 

of the total ration to the corn-molasses ration helped ma

terially in both the rate and economy of gain. This is no 

doubt due to the added fiber content supplied by the hay. 

Addition of hay to the oats ration did not bring about cor

responding results. It seems that the oats alone supplies 

sufficient fiber and that the added fiber in the hay is more 

detrimental than beneficial. 

11. Jlolasses ted in excess of 25 percent of the ration 

produced an undesirable environment in the feed lot. 
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