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LiTRODUCTION

The use of rye as a grain feed for livestoock in
the State of Michigan is of considerable importance. Its
greatest popularity is found in the areas of lighter
soils where it makes a satisfactory growth and produces
a moderate amount of grain on soil that will not produce
a fair ocrop of the more popular grains. In a program
of soil improvement, rye is often used as a cover crop
and as a green maunure crop on worn-out soil, andlafter
a few rye orops have been grown and some organic matter
and other fertilizing materials have been added to the
goil, other crops may be grown more successfully. Rye
will withstand the rigours of the spring wheat belt
and on the lighter soils of that area it will produce a
greater yleld than the spring wheat.

Rye has not been so popular for milling purposes
a8 has wheat in the United States, consequently the bulk
of the orop grown has been used for feed.

The Yearbook of the Depaertment of Agriculture for
1922 gives some interesting figures on the trend of rye
production in the United States, summarized as follows:
"The production of rye, being the result of both acreage
and aocre yield, has fluctuated considerably from year to
year. A gradual increase was apparent, however, from
1874 to 1911 and a rapid increase from 1912 to 1918, In
1922 the production of 95,497,000 bushels was second only



to the record of 108,289,000 buskels in 1918."

The Crop Report for Michigan for July, 1926,
prepared and issued by the U. S. Department of Agri-
culture, Bureau of Agricultural Economics, in coopera-
tion with the Miohigan Department of Agriculture, gives
the condition of the various grain orops and the estim-
ated 1926 yields for each orop for Michigan and for the
United Stateses The rye orop is summarized as follows:
™he indicated average yield is approximately 12,8
bushels per acre, based upon the reported condition of
80 per cent and a revised acreage of 199,000, or a total
production of 2,547,000 bushels. The condition is eight
per cent better than last year, but nine per cent below
the ten year average.

The outlook for the United States is rather poor.
The acreage is about ten per cent less than last year, and
the prospective production of 39,666,000 bushels is
9,000,000 less than 1925 and only about 60 per cent of
the 1924 orop.™

The estimates given for the other grain crops
ghow the relative importance of rye as compared to these
other crops. The Michigan rye crop represeuts 6.4 per
cent of the rye crop of the United States, while the
éstimates of the corun orop indicate that Michigan will
‘have 1.5 per ceut of the nations corn erop, Michigan's
corn crop is estimated as practically the same as the
United States' rye crop, consequently Michigen's rye orop



will represeut 6.4 per cent of her corn crop, while

the rye crop of the United States will be 1l.5 per cent
of hercorn orop in bushels, The rye crop of Michigan
will equal 4.4 per cent of her oat orop, and the rye
orop of the United States is estimated at 3 per cent of
her oat crop in bushels. The rye orop of the State 1is
to be approximately 78.6 per cent of the barley crop

in bushels, and the Nation's rye crop is to be 20,7 per
cent of the barley orope These comparisons show that
rye is relatively more important in Michigan than it is in
the Nation as a whole., In fact the Yearbook of the
Department of Agriculture shows Michigan to be the lead-
ing rye producing 8tate in 1909, second to North Dakota
only in 1919, first again in 1920 but surpassed by both
North Dakota and Minnesota since that time,

The use of rye as a feed for live stock and
especially swine, has been a subjest for considerable
investigational worke The results have been almost as
varied as there are numbers of investigators. In some
cages the pigs have done as well or better than similar
pigs have done on supposedly much better rations, while
in other cases the pigs have not been maintained, in fact
in a few cases they have actually wasted away. Many
farmers and hog raisers maintain that they ecan grow pigs
a8 well or better on rye than any other farm graine Other
feeders will assert just as firmly their experience that

rye simply will not do as a hog feed. Yet no one seems



to be able to explain the difference in such results
nor to offer a ration cowtaining rye that will nroduce
regults in the feed-lot regularlly under average
couditions. The purpose of this work is to determine
if possible the causes for such divergent results and to
try to find a satisfactory combination of feeds in which

rye may be the chief grain constituent.



GEWLRAL DISCUSSION AND REVIEW OF LITERATURE

. Rye is one of the hard grains that must be pre-
pared by either soaking or grinding before it may be eaten
readily by live stocks Rye, wheat or barley are very
- seldom fed as dry whole grain. However, Hays (1) of the
Delaware Experiment Station, conducted an experiment with
pigs weighing from 656.1 to 78.9 pounds on the average,
in which he compared soaking, grinding, and both grinding
and soaking, with the whole dry rye aud with hominy feed.
Tankage was fed all lots as the protein supplement. The
results of 80 days feeding showed the hominy feed lot to
have made the fastest gains, 1.27 pounds, with the lowest
feed per pound gain, 3.91 pounds. The whole rye and
soaked rye lots made the same gains +91 pounds, with 4.96
and 6.71 pounds feed, respectively, per pound gain. The
ground rye lot made 1l.08 pounds galn per day on 4.36 pouuds
of feed, and the soaked ground rye lot made an average of 1l.14
pounds gain on 451 pounds of feed per pound gain. Soaking
the whole rye did not hastci. tiie geins and increased the
feed cost. Grinding the grain iucreased the rate of gain
and lowered the feed cost. Soaking the ground grain
Increased the gaius further but raised slightly the feed
required per pound of gain. The two soaked lots showed
practically the same daily feed cousumption, 4.7 and 4.8
pounds of rye, which was some what higher than the whole
rye lot or the ground rye lot, at 4.1 and 4.4 pounds,

respectively.



In spite of these results, soaking is commonly
congidered to be a desirable practise as compared to
feeding the whole dry graine. However, grinding is
recommended by Heury and Morrison (2) as a much more

desirable method of preparation.
Unfavorable Results with Rye

Beginning in 1923, Perrin and McCarty (3) nave
conducted a number of experiments at the University of
Minnesota dealing with the problem of rye as a hog feed.
"At firat the effort was made to devise satisfactory
methods of utilizing rye when the grain is cheap in price
but during the past yecar the trials have been planned
to locate the causes of the unfavorable results obtained
from rye feeding.™ This stzatement explains the results
being obtained by these investigators. During this time
21 lots of pigs were fed, chiefly without pasture. The
average initial weight per pig has varied in the different
trials from 62 to 104 pounds, although the average
initial weight per lot in each trial was camparable.

The protein supplemeuts used were tankage, buttermilk,
tankage and alfalfa hay, tankage and rape pasture, and
milk casein. The pigs were carried to an average final
weight of 200 younda except when it was found to be
impossible to get them to that weight on some of the heavy

rye rations.



Some of the combinations found most satisfactory
were rye and oreamery buttermilk in equal parts; ground
rye 2/3, ground oats 1/3, plus tankage; and grownd rye %,
either ground corn or ground barley %, plus tankage.

Rye, tankage and minerals was found to be in some
way deficient as a satisfactory ration and various sub-
stances were added in an effort to solve the problem.
Neither vitamin A as contained in butterfat, the vitamins
from cod liver oil, protein from milk casein, iron oxide,
potassium iodide, nor alfalfa hay were found to furnish
anything of significance in improving the ratione. Cooking
the rye resulted in lower rates of gain with increased
feed costs. When some of these same pigs were changed
to rations countaining chiefly corn, the gains immediat ely
Jumped up and in some cases more than trebled, which showed
the trouble to be in the ration rather than in the pigs.
The question of feed intake is thought by Ferrin to be
one for investigation.

The favorable results secured in feeding rye in
Montana (4) led Ferrin and McCarty to get a shipment of
Montana rye to feed alongside some Minnesota rye. The
results obtained were very much the same, with the
Mimiesota rye holding a very slight advantage. In these
trials during the winter of 1926-6, alfalfa hay constituted
the only supplement fed with the rye. The pigs made fairly
satisfactory gains with a moderate feed cost. In fact

near the close of the experimeunt the results were considered



to be more satisfactory than had been the case with
the rye and tankage ration.

Fieldsted and Potter (5) compared rye and wheat as
the sole feed for fatteniug swine under Oregon conditionse
The rye fed pigs gained an avarage of 1.06 pounds per day
as compared to l.6 pounds for the wheat fed pigs. The
feed required for one hundred pounds gain was 10t so much
different, however, 440 pounds of rye and 423 pounds of
wheate They concluded that rye as a sole feed for fatten-
ing purposes was not satisfactory since it was 10t so
palatable and did not give returtns equal to other grains.
The rye-fed pigs were lacking very much in finish as com=-
pared to the wheat-fed pigse.

Eastwood (6) found that pigs weighing 44 pounds
could 1not hog down rye in the field successfully. They
made an average gain of only 0.51 pounds, although the feed
required per hundred pounds gain was only 372 poundse
When fed rye and tankage in a dry lot for 112 days after
49 days in the rye field, these same pigs gained exactly
1l pound per day on 4.44 pounds of feede A lot beside them
on corn and tankage gained only 1,09 pounds per day, and
required 3.99 pounds of feced for each pound of gain.

Keunedy, Evvard, Kildee and Robbins (7§ received a
return of only 9.4 cents per bushel for rye hogged down
in the field with pigs weighing 70 pounds and rye yielding

41.25 bushels per aore.
Mumford and Weaver (8), ou the other hand, obtained






an acre return of (16.93 for au average of five years
with rye ylelding slightly less than 14 bushels per acre.
One pound of gain was made for each 1.96 pounds of rye
6onsumed. Uther additional feed was fed at times.
Results at the liichigan Experiment Station
Brown, and later Browil and Edwards (9) of the

liichigan Experiment Station, have also fowidi some con-
flioting results in their rye feeding experimeunts. A
ration has failed eptirely in some trials to give results
winlle tl.e same or & very similar ration may give fairly
good results in aunother triale In November, 1923, a
series of experiments was begun in which the ground graius
of barley, rye and corn were fed with tankage as a protein
supplement. In one spples of three lots the ration wes
mixed aud self-fed aud in auother three lots the grain
and taukage were self-fed, free choice, In auother lot the
three grains were mixed equal parts aud balanced with
taunkage. A simple miuneral mixture was offered in self
feedersos The pigs were thrifty spring pigs, weighing
approximatély 120 pounds. After 60 days on feed, the two
corn lots averaged approximately 220 pounds per plg, one
of the barley lots 183 pounds and the other 211 pounds,
the mixed grain lot 186 pounds, and the rye lots only 136
and 126 pounds per pig. The feed consumption was small in
the rye lots as compared with the other lots which would
indicate that the palatability of the ration might be a
limiting factor.

Four lots of pigs were started on feed by Brown



and Edwards (9) in March 1924, to compare the value of
corn, oats and middlings in mixtures with rye and tankage.
Two parts of rye was mixed with one part of the other
grain and the mixture balanced with tankage. A lot .fed
corn and tankage mixed and self-fed was also used as &
checke The pigs weighed 98 pounds when started on feed.
At the end of 90 days the check lot averaged 233 pounds
while the other lots varied from 158 to 174 pounds in
weights The com mixture showedslightly superior to

the other two, and the oat mixture a trifle better than
the middlings. The check lot made an averasge gain of
1.52 pounds a8 compared to 0,67 pounds for the middlings
lote The feed consumption and the gains during the first
30 d.a.yé were very good in the lot fed the mixture cantain-
ing corn and the one containing oats. The mixture with
middlings did not show so well, however. Even the second
30 days was still fairly good with those lots. During the
last period the feed consumption fell markedly, and a
iose in weight was shown by the corn and the oat mixture
lots. While the middlkigs lot did not show a loss durlng
this period, their gains were still very lowe. The
behaviour of the two lots would indicate that thex might
be something lackiug in the ration, or that something

in the ration finally upset the system so that they did
not relish the fecd. It did 1.0t seem to be a simple case
of palatability, however, since pigs on a fairly low feed
intake usually continue to grow slowly and show a thrifty

appearalce.



~ In June, 1924, a lot of 17 pigs averaging 456 pounds
in weight was started on a self feeder of rye and tankage
on rape pasture. At the end of 60 days these pigs averag-
ed 60 pounds in weight. Only a few days after the beginn-
ing of the experiment the pigs started to scour badly.
Their consumption of tankage was very heavy, in fact it
was found necessary to hand feed the tankasge to keep them
within reasonable limits. At the end of 60 days, the pigs
were divided into two lots and an attempt made to get

them on rations of rye and tankage and rye aund butter-
milk . fed as slop feeds. They refused almost completely
to take either ration for a period of 30 days, and were
turned out to pasture on a mixed ration of corn, oats,
middlings and tankage. They soon began to grow and take
on flesh so that before winter they were all thrifty feeder
pigse.

In fact some of these same pigs were in a drove that
was sorted up in November of the same year and put on another
experiment. Four lots of pigs averaging 125 pounds were
fed on rations of rye, oats and tankage, with minerals in a
simple mixture. Another lot was self-fed free cholce on rye,
tankage, sud minersls. The four lots were all fed a mixture
of oats 1 part and rye 2 parts, balanced with tankage. In
one lot the mixture was self-fed, in another slop-fed,
another mixture was soaked 24 hours before feeding and the
fourth mixture was fermented with yeast for 24 hours. The
average daily gain varied from 1.23 pounds in the self-fed
mixture lot to l.48 pounds in the yeast fermented lot, with



the gelf-fed free choice lot showing an average gain
of 1,36 pounds. An average weight of 225 pounds was
reached in each lot in from 68 to 79 days.

This trial would indicate that the age of the pig
might change his appetite or make his system more tolerant
of the disagreeable features of rye as a feed.

In January, 1925 another series of trials was
launched at the Michigan Experiment Station (9) with s
buunch of pigs averaging 70 pounds in weight. Identically
the same rations were fed as in the previous trial. Io
lot made a satisfactory gain, iIn fact some of them were
carried for a period of 171 déys and had not yet reached
a weight of 200 poundse Contrary to the previous trial
the self-fed mixture lot was highest in average gain and
the self-fed free cholce lot was second low lot. These
pigs 4id 10t seem to relish their feed and-they took on
an appearance of unthriftiness, recognized by a harsh
rough coat of hair and a listless attitude. Such a condition
would again indicate that it was more than a mere case of
unpalatability.

The average results of three earlier feeding trials
are reported by Brown (11) in which rye compares very
favorably with corn and barley. INieither the initial weights
of the pigs nor the leugth of the feeding period 1is given,
All feed was fed in self feeders. The rye and barley were
ground and the corn fed as shelled corn. Arranged in order

of rapidity of gains produced on the pigs, the rations



were as follows:

Average Feed per
da. gain cwt. gain
lbs,. 1lbs.

Corn-tankage 1.56 477
Corn-rye -barley-tankage 1.50 487
Barley-tankage 1.31 515
Rye=-tankage 1l.24 493
Rye~barley-tankage 1l.19 486
Barley-middlings-tankage 1.17 482
Rye-middlings~-tankage 1.16 457

The feed consumed per hundred pounds gain does not
follow the rate of gain, in fact the greater the gain the
more feed required in many of the lots. The author cone
cludes that "considering the rate of gain and time re-
quired to ge{; the pigs ready for market the rat ionseese
congisting of corn, rye, barley and tankage and the ration
of corn and tanlkage proved most satigfactorye +.o The
above experiments would show that a much better return would
be received from rye and barley when fed in combination with
same middlings in addition to the tankage.™

Other Favorable Results

Perrin and Winchester (12) report an experiment in
which 60 pound pigs were fed on various grains both free
choice style and in mixtures. On a parcentage basis of
efficiency in production of gains, the rat ions ranked as
follows: ground rye-ground wheat equal parts, 491.5 lbs.,
100%; grownd corn-tanksge free choice, 507.5 1lbs., 96.85%;
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ground rye-tankage free cholce, 510,18 1bs., 96.34%;
ground rye-ground corn equal parts, tamkage self fed,
518,08 1lbg., 94.87%; ground rye-shorts equal parts, 653.14
1lbs., 88.86%.

A prelimiunary report of hog feeding trials in
Moutana (4) gives some comparisons of barley and rye as
feeds for hogse Iour trisls were co. ducted, chiefly'under
dry=-lot couditions with alfglfa hay in racks. Quite con-
slstent results were obtained both when fed slone and in
combinations. The barley seemed to be the more palatable
feed and the hogs gained a little more rapidly. Considering
the cost of gainsg, there seemed to be but little difference
in the rations irrespective of the proportiouns of rye or
barley conteined. The rye fed pigs ate somewhat more
alfalfa.than the barley fed pigs. The rye produced a
larger percentage of lean meat end the hogs fed largely on
this graiu were preferred by local butchers.

Gibson (13) fed three lots of pige during the wiunter
with mixed rations countaining shorts and taukage aud
combined with either barley, oats or rye. The average
initial weight was approximately 180 pounds and the feeding
period 62 days. The barley lot gained 1l.59 pow.ds per day
on 31544 pounds of feed per huudred pound gain. The other
two lots gained at the same rate but somewhat slower than
the barley lot, 1l.25 pounds, and at a greater feed require-
ment, 360.4 and 364 pounds. Still the rate of gain was

good aud the feed requirement low.
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B Matthews (14) fed another buwich of 54 pound pigs
comparing oat chop with mixtures of oat and rye chop,
and oat and barley chope. The average daily gaing were l.21,
1,33 and 135 pounds, respectively. The feed per hundred
powds gain was 520, 561 and 535 pounds, respectively.
The rate of gain was fairly good and the feed requirement
was not especially high considering the type of ration.
Snyder (15) summarizes two series of seven lots
each and ten pigs per lot, one series with alfalfa hay
in racks and the other without: ™Ground rye moistened
ranked slightly lower than ground wheat moistened and
higher than shelled corn in rapidity of gain and slightly
lower than corn in the amount of grain to produce 100 pounds
of gain. This would make the feeding value of ground rye
and shelled corn about equal per bushel for fattening
hogse Grinding the rye increased its feeding value 15 per
ocent and also increased the rate of gaine. Whole rye was
unsatisfactory. It produced slow gain and required too
much grain for the gains produced. One bushel of corn
produced the same gain as 1l.16 bushels of whole rye."™
Hays (4), &s meutioned before, obtained only fair
gains, 1,08 and l.l14 pounds, on growmd rye fed dry and
goaked, However, the feed required was relatively low,
436 and 451 pounds, resvectively, per hundred pounds gain.
Faville (16) secured very good results in feeding
rye to fatteuning pigs farrowed during the previous summer

and carried through the winter on a maintenauce ration.
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Starting at a weight of 88 pounds, sn average gain of 1,63
pounds was made on rye and water as compared to l.46 pounds
on barley and water for a period of ten weeks. The feeds
were soaked duriig the last four weeks of that time and
greater feed consumption was noted but less gain per pound
of feed than was made earlier in the period. He attributes
the less gain late in the feeding period to the fact that
the hogs were near a market finishe

Hultz (17) drawe the following conclusions from
the first years work in feeding rye to fattening pigs:
"l. Ground rye ranked highest and above shelled corn for
ﬁroduoing rapid gains on fattening pigs.
"2. Less grain was required for 100 pounds gain when rye
was fed than when the grain consisted of hulled barley,
bald barley, or shelled corne
"3. Pigs receiving bald barley or rye as & grain feed
consumed a relatively negligible quantity of mineral
mixture. )
"4. Pigs fed corn and bald barley dressed a higher percent-
age of carcass to live weight than pigs fed rye or hull
barley.
®6. Pigs receiving bald barley, rye or shelled corn finished
with the fat in good hard condition. Hull barley produced
s flabby, oily, fate.
5. In general, it appears that Wyoming small grains can
be very profitable substituted for corn in a fattening
ration, end that either bald barley or rye is superior to
hull barley for this purpose.®

Freeman (18) reports quite a few farmers in the
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State of Michigan win get good results in feeding rye to
growing fatteuing pigs during the summer. 1In fact one or
two ton litters have been produced with a caisiderable
percentage of rye in the ration. In most cases the farmers
who get good results from rye are feeding it with milk
in the form of a slop, and many of them allow the rye to
soak in the milk from one feed to the next. The milk 1s
no doudbt sour before it is fed when it is allowed to stand.
Some Laboratory Experiments

Osborne and Mendel (19) made a comparative study
of barley, oats, rye and wheat as sources of protein in
rations for rats. The finely ground entire grain was
fed with au adequate salt mixture and sufficient butter fat
to supply the fat soluble vitamin. It was considered that
the grains supplied ample water soluble vitamines B and C.
"Barley proteins as a whole were sufficient for nutrition
and growthe The total protein of oats and wheat was glso
adequate for nutrition and.growth. Rye gave rise to growth
but rats failed to attain large size and showed exception-
ally high mortelity on prolonged feeding, This mortality
can scarcely be attributed to the rye proteins. Gliadin
is comparatively deficient in lysine, containing einough
of that amino acid for repair, but insufficient to produce
growth."

MoCollum et al (20) conducted a series of exper-
iments with rats dealing with the supplementary value of

proteins derived from two seeds. Rations were prepared
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each ocoutaining 9 per cent proteiin derived from two seeds,
one furnishing two-thirds aud the other one-third of the
total protein, supplemented with dextrin, certsln salts

and fat-soluble vitamine A. The growth curves on these
rations were compared with those on diets containing 9

per cent of cereal grain proteins which have been shown

to bring about growth at approxi:ately half the normal

rate. ™lhe mosgt interesting point brought out by the

growth curves in these experiments is the failure of the
proteins of two seeds to supplement each other to any
greater degree than they do in most caseS,e¢.eee.0ne gtrik-
ine exception u0ted was the case of slx per cent rye protein
and three per cent flaxseed protein. This mixture has
superior biological value to an equal amount of protein from
any single variety of seed yet examined. Indeed this
proportion appears nearly or equal to milk protein for growth.
Charts show much better growth secured with a ration contain-
ing eight per cent protein from milk powder than with nine
per cent protein from wheat, rye, maize, flaxseed, barley,
oats or kaffir, and that in a mixture of rye amd flaxseed,
gix per cent and three per cent, protein was secured

which has superior biological value to an equivalent amownt
of protein from any siungle variety of seed yet examined.®
With the protein from rye alone two females produced three
litters., The mothers were aged at eight months. Ouly in
cage of wheat was another litter born, and 10 others were

weaned from single grains.

In another trial, MeCollum, Simmonds and Parsans (21)
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fed a lot of rets on & uine per ceut protein ration de-
rived from rye six per ceut and milk powder three per ceut.
Growth was slow but the animals reached nearly the adult
size after some delay. These rats aged decidedly esarly,
they looked 0ld at fourteen months. The second generation
were all more undersized than the first. Of three females,
two were sterile, the other had 28 in three litters. In
a ration with maize substituted for rye, growth was slow
but the animals reached nearly the full size. All three
females were sterile. The hair was short and silky,
suggestive of a moleskin,
Osborne and llendel (22) fed other groups of white

rats finely ground seed of barley, oats, wheat or rye

each mixed with three per cent solution of salt mixture,
five per cent butter fat, and corn starch sufficient to
make the total protein of the ration five, eight,or ten
per cente They councluded that the total proteins in the
kernels of the grains studied can furnish all the nitrogen
units esseuntial for growth if the intake of food and its

concentration of protein are adequate, and the proteins of
the four grains are not widely different in their efficiency
in promoting growthe ™Many ultimate failures of growth
and well being and numerous deaths were eucountered in the
later periods of many of the experiments, but sufficient
successful prolonged growth in the case of all the cereals
studied has been observed to make it unlikely, not to say
dmprobable, that the protein factor is responsible for this
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untoward outcome of many of the oereal experiments.™
Further Chemical Phases

Studies of the chemioal nature of the sub ject seem
to cause almost as much difference in results and equally
a8 much difference in their interpretation as do the more
gimple feeding experiments,

Ostwald (23) made & study of the proteins of wheat
and rye in their relation to the colliodal chemistry of
bread making., He found that “gliadin behaved in & manner
similar to that of other proteins. The particles are
charged positive in acid, negative in slkali and near
neutral in pure water. Under the influence of acid or
alkali gliadin swells, suffers dehydration and the neutral
particles become ionized because salts are formed. The
properties of gliadin from rye differ very little from
those of wheat gliadin."™

Groh and PFriedl (24), on the other hand, fownd
congiderable difference between wheat gliadin and the proteins
from rye meale The several fractions of gliadin obtained
from wheat gluten and rye meal were examined by physico-
ochemical (colliodal chemistry) methods. They found wheat
gluten to ocontain only one individual protein soluble in
aloaholic gliadine The protein extracted from rye meal
is a mixture of several portins whose separation is very
difficult. A preparation identical with wheat gliadin
could not be obtaineds The methods used were visoosity.

determination according to Scarpa, estimation of surface
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tension, specific rotation, gold number according to
Zsigmondy, and refraction,"™

The following conclusions concerning the supple-
mentary value of protein and of amino acids were made by
MoCollum, Simmonds and Parsons (25) in discussing the
results of a series of experiments dealing with the feeding
of legume seeds: "It is & most remarkable faot that the
legume seeds when combined with each other do not form
protein mixtures which are superior to the proteins of the
individual seeds themselves. This 18 apparently to be
explained on the assumption that a certain amino acid,
which is present in such small amounts as to be the limiting
factor in determining the biological value ¢f the proteins
of these seeds, 18 the same in each of the legume seeds
used in these experiments, Otherwise,it seems that a
supplementary effeoct should have been observed in some of
these combinationse. It is by no means demonstrated that
all the indispensable amino acids bhave been indeutified,
but if one may judge from the recorded data relating to
yields of various amino acids it seems suggestive that the
low content of ocystine yielded by legume proteins may be the
explanation for their failure to eunhance each others values
when combined."

In an earlier article, Hart and Bentley (26) take a
gomewhat different view of the situation., "It is needless
to say that the hopes expressed in certain quarters of

formulating rations on their amino acid content, secured by
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. Qirect hydrolysis will not even begiu realization until
at least safer methods for the quantitative estimation of
,these substances are avallable. .... The very fact that
there is no approximate agreement between the results
secured by Grindley on cottonseed meal and those of Lollan
on the same material indicates iunherent difficulties
in the quantitative estimation of amino acids by direct
hydrolysis of the feeding stuff, |

arginine lysine
Grindley 19.55 4.7%
Hollan 12.75 1.9

Meeeessse the amide nitrogen of feeding stuffs is
largely aomposed of free amino acids and peptide linkings.
In most cases the uitrogen in these structures constitutes
fifty to seventy per cent of the water soluble nitrogen.
The acid amide nitrogen is relatively small, seldom exceed-
ing twenty per cent of the water soluble nitrogen and more
often below ten per ceute Corn stover is an interesting
exception, showing approximately forty per cent of the
water soluble nitrogen in acid amide forme. The ammonia
nitrogen rarely exceeds five per cent of the total water
soluble nitrogen and i some cases was wholly absent.”

The following table shows the distribution of
nitrogen in the various proteins as determined by Turuer

and Spears (27):
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Rye  Wheat laize 0Oat Barley ©sSwift's
grain braun kerunel grain grain digester

R S S S
Ammonia N, 15,  9.67 4.63 13.31 16.19 10,03
Melanin N. 1.54 13.75 7. 2.97  2.87 6.88
Cystive N. 2.2 5496 4.06 4.48 4.38 2446
Arginine N. 10.49 12.53 16.19 11.42 8.65  12.34
Histidine N. 10,48 3.84 4.45 9.58 6.7 2.18
Lysine N. 1.24 4.04 8.5 O 0 2.5

Amino Nitrogen

of filtrate E7.96 49495 49,69 43.49 44.16 54,73
Mono-amino acid
Non-amino acid

of filtrate 2l.63 O 0 11.29 18.37 9,01
proline, oxy-
proliune, tryptophaue
etc.
Total 10052 99,74 94455 96454 101.32 100,13

A study of this table iundicates that rye is 1ot

particularly low in any of the nitrogen forms except in
those in which the other graiuns that glive very good results
as feeds for livestock are also approximately as low.
Probably, cystine has given the most noticeable results in
nutrition experiments of any of the known nitrogen carry-
ing compowds. Osborne and Meudel (28) concluded that
"guch information as we have indicates lysine and tryptophane
are relatively abwidant,”™ in the ration under investigation.
"The addition or withdrewal of cystine faclilitates or
represses growth at will.™ The cystine content of rye is

approximately half of that of any of the other grains aud
8lightly less than that of tankage. However, the addition
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of these other grains to a ration of rye and taiikage does
not improve the ration as much as might be expected, and the
addition of wheat middliugs, which should show iuch the
game aualysis as wheat brai, has giveu poorer results
than_ﬁhe addition of the other graius although it is
congiderable higher in cystiue than the graiuns. Such results
would teund to eliminate the theory of a lack of amino acids
in the ration., The iudiffereut results from rations con-
taining various protein supplements which are recogmiized
a8 efficient supplements to any of the other grains would
further tend to eliminate such a couclusion.
Digestibility

Digestion trials were counducted with sheep fed the
braus of wheat and rye in conjuuction with meadow hay and
dried Brewers yeasts by HonCamp and Nolte (29). The flour
extraction was made in three different degrees. These
trials showed that the crude protein of the wheat bran was
slightly more digestible than that of the rye bran with a
smaller extrattion of flour. The ether exiract, or fat,
of the wheat bran was more digestible than that of the rye
bran in all cases. The nitrogeu free extract of the rye
bran was less digestible with a heavy extraction of flour
but more digestible with & lighter extraction. The
organiag matter and crude fiber of the rye bran was more
digestible in all cases.

A digestion experiment of coarse rye meal aud coarse

wheat meal was conducted by HounCamp, Neumaun and Mullner (30)
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with both sheep and swine. The protein of rye was slightly
less digestible in the case of the sheep than was the
protein of wheat but was practically the same in the case
of swine, Tie fat was more digestible in wheat meal in
both trials. The crude fiber of the wheat was slightly more
digestibles In all other nutrients there was very little
difference but slightly in favor of the rye meal.

It was estimated that the meals of rye and wheat
vary in digestibility according to the degree of grinding,
the coarser meals being invariably the more digestible,

Conclusions

A survey of the experiments cited shows a wide
variation in the rates of gain made by the pigs in the
different trials conducteds In some cases the pigs have
done almost as well as iIn the check lots fed a recognized
standard rations In other cases very diesppointing results
have been secured. A study of the feed consumption indicates
that in most cases fairly good gains were made for the
feed consumed, regardless of the rapidity of gains. The
pigs sometimes made very good gains for a time on feed and
then more or less suddenly dropped off iu the feed causumption
and in the rate of gain, In fact, it appears that the
pigs either do well on rye ration or else they practically
refuse to do at all.

A more detailed study of several of the experiments
conducted at the Michigan Agricultural Experiment Station
shows that in the same lot some pigsmay eat well, gain well
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and present a very thrifty sppearan.ce while other pigs
make & complete failute of the fatteni.g aud growiiug process.
The ability of such pigs to thrive and make satisfactory
gaing when removed from the lots and put on most any

type of standard ration indicates that it was a fault of
the ration rather than of the pige Although mo data is
available comparing pigs fed on rye with pigs fed on a
similar energy or total nutrient intake of other feeds,
these pigs that fall to thrive ou & lighter ration than is
necessary for satisfactory gain do not present the thrifty
appearance of growing pigs that are often being carried on
a limited ration of other feeds., The question of mere
palatability of the ration would thus seem to be somewhat
upset, although it may still be quite a factor, especially
in the rations fed in self feeders.

No cousistent results have becn obtained that would
indicate the need for a study of the proteins.

The excellent coudition of the bones of the pigs
fed at Yhe Michigan Station, the lack of any particular
ocraving for minerals wh_en fed ou rye, and the complete
failure of some pigs to thrive when on pasture, or when
offered other mineral and vitamin carrying feeds under
favorable conditions, helps to eliminate miuerals as a
vital comsideration.

Neither do such substances as butterfat, cod liver
0il, milk casein, iron compounds, or potassium iodide seem

to have lent any beuneficial effects to otierwise appareutly
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complete rations.

The following investigational work was therefore
planuiied with the idea that there may be some factor present,
or absent, in those oésea in which favorable results are
obtained, and that same factor may be omitted,or preseunt,
in those cases in which entirely unfavorable results are
obtained., If that factor, or at least its sources, can
be determined by some means, then successful rations may

be iutelligeutly planned,
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EXPERIMENTAL FEEDING TRIALS
Experiment I.
July 1l0--November 7, 1925 120 days

Objects of the Experiment

The object of this series of feeding trials was
to determine, if possible, the factor, or factors, that
are contained in rye which are different from those in the
other grain feeds and which often seem to have a detri-
mental influence on the animals fed largely on rye. As
noted in the review of literature, the pigs do not seem
thrifty when they are consuming a light ration consisting
largely of rye. On a s8imilar light feed of other grains
the pigs have a thrifty appearance as a rule even though
they are making 1light gains,

The feed required per pound of gain, when rye fed
pigs are making somewhat less than normal gains for pigs
of such weight, would indicate that the ration was being
well digested,

The absolute failure of some lots of pigs and of
individual pigs in a lot to make even a fair gain on a
ration that has given good results with other pigs would
indicate there might be some factor that is not so detri-
mental to some pigs and yet others may not be able to
tolerate it at alls The tendency of a few pigs to gain
well for a short time and then suddenly go to pleces would

also tend to substantiate this theory.



The experiment was planned with the idea of come
paring some of the more satisfactory rations previously
fed with some of those which have given good results in
one case and not so good results in others. Also some
other rations were included which it was thought might
have some effect on the results,

Palatability no doubt deserves some consideration
in the study of rations containing an appreciable persent-

age of rye.



Plan of Experiment

1. Tankage was compared with buttermilk as a
source of protein and as an appetizing agent.

2, ILinseed 0ilmeal was added to the rye and
tankage ration to test its supplemental protein value
and also any possible appetizing or conditioning values,

3., Locust bean meal was added as an appetizing agent,

4, Codliver oil was added to test any possible
vitamin deficiencies and also for its lubricating value.

5. PFresh-cut green alfalfa was compared with alfalfa
hay a8 a carrier of minerals and vitamines.

6e A fresh mixture of buttermilk and rye was compared
with a similar mixture soaked twelve hours, as a palatability
factor.

Since the results studied indicate that older
and heavier pigs have less difficulty with rye rations than
do younger pigs, it was planned to start a bunch of healthy,
growthy pigs on feed soon after weaning in the spring and
carry them on a full feed until they reach a marketable
weight., Weights were taken regularily and a careful check
kept on the condition and progress of each pig throughout
the experiment.
Previous Treatment of Pigs

Three litters of late pigs had been weaned about
two weeks before they were started on experiment. They had
been treated for round worms with an organic 1odine compound

by Dr. Chandler, of the Bacteriology Department of the
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Michigan State College. -Previous to weaning a self feeder
ocontaining a mixture of oracked corn, ground oats, middlings
and tankage had been accessible since the pigas would take
the feed. All of the pigs seemed to be healthy and tprifty
when the trials begune

Allotment of Pigs

The pigs were divided into seven lots as near equal
as possible according to breed, weight, sex, type and
thriftiness., There were 8ix Duroc Jersey pigs, seven
Hampshires and eight Berkshires available for use from
the three litters, so that there was one of each breed for
" each lot exscept one, which was composed of two Berkshires
" and one Hampshire.

Method of Weighing

Weights were taken at eight to nine o'clock in the
morning on weigh days. The pigs were weighed for three
mornings in succession at the beginning of the experiment
and the average of the three weights taken as the initial
weight. The first experimental feed was given at the even-
ing feed of the second day.

Lot weights were taken every ten days and individual
weights every 30 days. .

A quantity of feed was mixed for each lot, or lots
receiving the same grain ration, and each feed was weighed
from the box and recorded on a sheet for that purpose.

All records were kept in a loose leaf note book

prepared for the purpose.
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Lots, Water, Etce

Each lot of pigs was kept in a pen in the College
central hog house with an ad jacent outside yard for exer-
cise and sunshine. Both the inside pen and the yard were
floored with cmorete. Good ventilation made the quarters
very comfortable during the warm weather,

All the fresh water desired was allowed at noon in
the conorete feeding trough. Slat racks were provided for
the alfalfa hay or green forage. Self feeders were used
for mineral mixture and salt,

Rations Fed and Method of Feeding

Lot 7 received fresh green alfalfa similar to good
tender pasture once daily. All other lots were allowed
good quality, bright green alfalfa hay in racks which were
kept filled at all times. The rack was fastened to the
partition fence and two lots ate from it.

A simple mineral mixture of ground limestone, acid
phosphate and salt was allowed each lot. Very little was
consumed, however, and later salt was supplied as desired.

The grain rations were fed twice daily according
to the appetite and were composed as follows, all coqtain-
ing the same nutritive ratio as near as possible and |
balanced according to Morrison Standard.

Lot 1. Ground rye and tankage fed as a slop with
water,

Lot 8 Ground rye, tankage and oilmeal, fed in a

similar manner to Lot 1.



Lot 3. Growd rye, taulkage and locust beau meal
fed in siailer mainier to Lots 1 and 2.

Lot 4. TFed the same mixture as Lot 1 with cod
liver 01l added aud fed in a similar mawuier.

Lot 6. Grouud rye an.d buttermilk, mixed and fed
as a slop.

Lot 6. Ground rye and buttermilk, mixed, soaked
12 hours, and fed as a slop.

Lot 7. Fed the same grain ration as Lot 1 and fed
i a similar nmauuers

Treatment for Parasites

All pigs were given oil of chenopodium and castor
01l for worms on the 35th day of the experiment and again
on the 72nd daye.

Experimeutal Data
The following tables will be fowid in the appendix:
Table I Weights of pigs by periods.,
Table II Total gaiii per lot of thrifty pigs by periods.
Table III Feed cousumption by periods.
Table IV Feed deducted for pigs removed.
Table V reed cousumed by thrifty pigs by periods.
| Gains of Pigs
Since the main object of the experiment was to

find aration that would produce satisfactory growth and
gain rather than to compare the value of the rations for
producing economical gaius, & study of the gains made by
each pig will be cousidered first.



Table 1
Gains of pigs by periods

Lot 1 Tankage check lot
B.S. 9 D.S. 156
1bs. 1lbs.
lst. 36 days 6 29
nd, 31 " 13 31
drd, 30 " -2 (10 da) 35
4th, 24 " removed 26
Total 120 days (17) 131
Av, daily gain (.224) 1.092
Lot 2 Linseed oilmeal
' B.8.29 D.S. b
1bs, lbs.
lst, 35 days 156 29
€nd, 31 " 25 29
- 3rd, 30 " 5 36
4th, 24 * 2 (10 da) 2"
removed
Total 120 days (47) 121

Av, daily gain (.443) 1.008

HeBe 3
lbs.

31

38

39

35

143

l.192

HeBe 43
1lbs.

22

32

32

26

112

«933

Total
1lbs,

66

82

2

291

921

Total
1lbs,.
66
86
73
56

280

« 809



Table 1 continued

Gains of pigs by periods

Lot 3 Loocust Bean Meal

BeSe 49 D.B. 15
lbs.

1bs.
lst. 35 days 22
8nd, 31 * 20
3rd, 30 " 26
4th, 24 * 156
Total 120 days 82
Av, daily gain 683
Lot 4 Cod liver oil

1st.35 days
2nd,31 "™
3rds30 *
4th.,24¢ “

Total 120 days

Av, daily gain

B.S. 19 B.B.419

lbs.
9
6
-2 (10 da)

removed

(13)

(.171)

24
34
41
35

134

1.117

1lbs,

19
22
28

HeB. 33
lbs,
22
26
417
33

128

1.067

HeBe 13
1lbs.
32

42

61

27

1562

1.267

Total

1lbs,
68
80
113
83

344

« 956

Total

lbs.
60
70
77
52

259

.82
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Table 1 continued
Gains of pigs by periods

Lot b Fresh Buttermilk
BeSe 39 DeB. b
lbs, 1lbs.
1st. 35 dsys 4 (34 aa) 32
an. 31 b died 45
3rd, 30 " worms 33
4th, 24 " : 33
Total 120 days (4) 143
Av, daily gain (.1180) 1,192
Lot 6 Soaked Buttermilk
B.s. 59 DoBozs
lbs, lbs.
lat. 35 days - 28 30
2nd, 31 " 31 40
3rd, 30 " 37 32
4%h, 24 " 23 19
Total 120 days 119 121

Av, daily gain 0992 1.008

HeBo23
lbs.
29

31

41

35

136

1.133

HeSe 3
1lbs.
30

317

46

31

144

1.2

Total
1lbse

65

76

74

68

283

1.033

Total

1bs.
88
108
115
73

384

1.067



Table 1 continued

Gains of pigs by periods

Lot 7 Fresh Alfalfa
B.B. 29 D.S. &5
lbs, lbs.
lst, 35 days 22 33
2nd. 31 " 36 38
3rd. 30 v 20 40
4th, 24 " =3 (10 da) 17
removed
Total 120 days (75) 128
Av. daily gain (.708) 1,067

Some Pigs Pail to Gain
It will be noticed that no pig in any lot made as

HeS. 13
1lbs,

23
27
35
22

107

«892

Total
lbs,

78
101
95
36

310

«896

fast a gain as would be expected when fed on a good ration.

The majority of pigs, however, made a consistent gain

throughout the feeding period.

One pig in Lot 5 died on

the 34th day and an autopsy showed a bad infestation of

round worms in the intestines.

treated for worms and a large number were expelled.

The remaining pigs were

All

pigs received a similar treatment again on the 72nd day,

but no worms were found,

One pig in Lot 2 showed a very good gain the first






66 days and then failed to make a further appreciable gain.
One pig in Lot 7 made a fair gain the first two periods
but began to drop off during the next period and later lost
rapidly in weight. One pig in Lot 1 and one in Lot 4 never
4id make even a fair gain at any time.

At the time a failure to gain is noticeable, it was
also noted that those pigs were not consuming their share
of the ration offered the lot. They would eat very sparing-
ly of the slop-fed grain ration and exhibit a dissatisfied,
hungry and somewhat irritable attitude. After once going
off feed, none of them ever improved in appetite or showed
& noticeable gain in weight as long as they remained in
the lots,

After being removed from the lots on the 76th day,
the two pigs from Lots 1 and 4 were fed on rye and butter=-
milk for 44 days in an attempt to get them to take more
feed. They ate a very little, however, and made only very
small gains,

The pig from Lot 4 was killed at this time, and a
thorough autopsy conducted by Drs. Hallman and Sholl, of
the Department of Pathology. No indications whatever could
be found of any physiological or pathological disturbance
which might be responsible for the failure to thrive.

The pigs that had been removed from lots 1, 2 and 7
were put on a number of miscellaneous feeds in self feeders
on the 120th daj of the experiment. The following feeds

were available: shelled corn, ground oats, ground barley,
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ground rye, middlings, wheat bran, linseed oilmeal,
locust bean meal, tankage, charcoal, mineral mixture
and alfalfa hay, Buttermilk was also fed according to
the appetite.

A ravenous appetite was manifested for shelled
corne A moderate amount of buttermilk was taken., A
small amount of each of the other grains was eaten and a
moderate amount of linseed oilmeal was desired but only
& very little tankage. Some alfalfa hay was eaten.

The gains immediately showed the effects of the
feed being eaten. There was not so great an increase in
gain during the first 20 days as there was during the
second twenty days, however, the pigs showed more l1life
and vigor, and their coats took on a sleek, shiny appearance.
The pigs from Lots 1 and 2 weighed 63 and 73 pounds when
turned loose to the feeders and 40 days later they weighed
119 and 138 pounds, or an average gain of 1,4 and 1.6
pounds per daye The pig from Lot 7 had not been in an
unthrifty condition as long as the other two, but he was
slower to get under way again. Starting at a weight of
117 pounds, he weighed 160 at the end of 40 days, an
average gain of 1,07 pounds,

These three pigs were put back on & ration of one
part rye and two parts buttermilk after 40 days on the self
feedeors, Alfalfa hay was also allowed in a rack and minersl
mixture and salt in a feeder. Practically no mineral was

eaten but some salt was relished. Some alfalfa was also eaten.



The grain feed was consumed very readily for a period of
61 days and they were fed all they cared for.

The gains continued even better than they had been
during the last part of the time on the self feeders. On
Pebruary 16, the weights were 237, 259 and 272 pounds, or
an average gain of 1.9, 2.0 and 1.8 pounds per day.

The barrow from Lot 7 was slaughtered and the
carcass showed to be in prime condition and very firm,

The two gilts were continued on rye and an attempt
made to breed theme In fact they were hred February b.
One received rye and alfalfa until March 12, and the other
received rye and buttermilk. The ration was cut down con-
siderably in order to reduce their fattened condition. On
March 12 both gilts were put on rye and water and the feed
oontinued until Mgy 12, On that date they weighed 387 and
340 pounds, showing slightly over a pound gain per day.

One gilt was then put on a ration of rye and butter-
milk and the other continued on rye and water. On July 12
they weighed 400 and 330 pounds. The one on rye and milk
still continued her gain of better than a pound a day, but
the other gilt did not eat her feed well and later lost
quite a 1little that she had gained previously so that she
showed a loss of 10 pounds in 61 days.

Neither gilt proved to be pregnant although they had
been bred several times. Their heat periods did not ococur

a8 regularily as is commonly found in swine,






All the Pigs Gain Well on Oom

All the other pigs were changed from the rye ratioms
on November 7 and put on slop rations of corn, tankage and
linseed 0ilmeal, with alfalfa hay supplied. They were
sorted into three lots according to size, with the large
and small pigs separate. The rate of gain during the next
30 days was practically the same in all the lots, the
average rate being 1.6 pounds per daye The lightest gain
was made by one of the heaviest pigs and the heaviest gain
by one of the lighter pigs, 1.3 and 2.2 pounds, respectively.

Conclusions

l. There seems to be little difference among these
rye rations in effectiveness for producing satisfactory
gains on growing fattening pigs, with the possible exceptions
of the buttermilk lots. Even then Lot 5 shows only slightly
faster gain than Lot 1, and Lot 6 slightly less. The one
Ppig in Lot 6 did not do so well as the other two but it did
finish the trial with a consistently steady rate of gain.

2, No ration has produced a satisfactory rate of gain
at any time during the experiment,

3¢ No pig has produced an entirely satiasfactory
- gain throughout the period of rye feeding although all of
them made good gains on the corn ration.

4., The fact that most of the pigs in the experiment

produced & fairly good and a fairly uniform gain, and that
those that failed to gain on the rye rations did gain well



40

on the self feeders, indicates that the trouble was not in
having pigs who were poor feeders but that the rye rations
affected them in some adverse way.

6. The ability of the poor doing pigs to sontinue
to gain on the rye ration after a short period on other
feed again suggests the point of age as a factor.

6. A very heavy feed of alfalfa was taken by the
pigs in all lots, so much 80 in fact that practically all
the pigs looked extremely paunchy throughout the feeding
period. A more restricted alfalfa ration might furnish the
necessary beneficial factors in the ration and still leave
more capacity for increased grain consumption.

Gains of Thrifty Pigs

The average daily gain per pig is shown in the

following table$

Table &
Average daily gain of thrifty pigs by periods
lst. 2nd. 3rd. 4th. Total
35 da. 31 dae 30 da. 24 da. 120 Ada,
1lbs. 1lbs. lbs. 1bs. lbs,

Lot 1- 2 pigs «857 1,113 1,833 1.479 1.142t,.083
Lot 8- 2 pigs 728 984 1,133 1.104 «971%t,018
Lot 3- 3 pigs « 648 86 1.28506 1,153 «956%,076

Lot 4- 2 pigs 728 1,038 1.317 1,083 1.,025% 116
Lot b=~ 2 pigs «871 1,826 1.233 1.417 1.162%,014

Lot 6~ 3 pigs .838 1.161 1.278 1,014 1,0661+.Q37

Lot 7- 2 pigs o8 1,048 1l.25 «813 « 9791, 042
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The probable error has been figured for the entire
period only.

This table illustrates more clearly the data shown
in Table 1. Lots 1 and 5 are the only ones which show a
~oconsistent increase in rate of gain throughout the period.
Each of the others shows a decrease during the last period.
Lots 2, 3, and 7 show the smallest rates of gain. Lot 4
shows the largest probable error, which indicates that in
another trial the results might be somewhat different in
either direction. Lot 5 shows the smallest probable error,
indicating that its rate of gain is falrly representative
for that set of conditions. The gain in Lot 1 is almost
as great as in Lot 5 and more than one tenth of a pound
greater than any other lote The pigs in the milk lots
showed more finish and looked more thrifty than those in
the other lots,

Comparison of Rations

The rations fed in the different lots are compared
on the basis of the thrifty pigs which continued on feed
throughout the experiment. The following method was used
in deducting feed for the pigs removed. The figures by
Dietrich, which are given by Henry and Morrison in "Feeds
and Peeding"™, page 606, were used éa a basis for the cal-
culations of maintenance requirements. One tenth pound
digestible protein per hundred pounds live weight was used
a8 the maintenance requirement. The total nutrient require-

ment was determined from the nutritive ratio of the ration
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consumed, Subtraction of the mmintenance requirement for the
initial weight of the lot for the period,from the total
nutrients consumed during the period, leaves the nutrients
remaining for the gain that was made. The percentage of
the nutrients required for maintenance and gain of the pig
removed gives the percentage of the ration consumed by that
pige If the pig lost in weight, it was considered that only
enough feed was consumed to maintain the low weight, and of
course no gain was credited,

The feed analyses were obtained from Table III of
the appendix to "Feeds and Feeding™ by Henry and Morrison,
Eighteenth Edition, except for locust bean meal whioch was
analysed by the Experiment Station Chemistry Department of
Michigan State College. The digestibility of the locust
bean meal was considered to be the same &8s for shelled comm
as given in Table II in "Feeds and Feeding".

An example of calculation is as follows:

Lot 1
Pirst 35 day period
Pinal Wt. 180 1bs. Initial Wt. 114 1lbs. Gain 66 1lbs.

36 da. feed Digestible Total
for lot Crude Protein Digestible
Nutrients

lbs. 1bs. 1lbs.,
Ground Rye 178.4 17,662 144,504
Tankage 19,6 11,015 13.994
Alfalfa 45, 4,77 23,280

Nutritive Ratio 1:4.43 33.447 181,718



35 da. feed
for lot

lbs,.

Nutrients for daily
maintenance per owt.

for 35 da.
per owt,

Nutr. maint.

for 35 da., maint.
of 114 1lbs.

Nutr.

Nutr.

Nutr. for 1 1b. gain

Be S. 9 for 35 1lbs,

maintenance
For 6 1lbs. gain

Total

Percentage of lot total
consumed by B.S. 9

Therefore

B.S. 9 ate 11,67 of feed
consumed by the lot

Total feed consumed by lot

With B.S. 9 out,total feed

in the following tables

Digestible
Crude Protein

1bs.

«10

3¢5

3.99

remaining for 66 lbs.gain 2+457

4463

1.2256

2,678

3.903

11.67

Gr. Rye

20,8

178.4
157.6

- Tank.

%)

Total

Digestible
Nutrients

lbs.

« 543

19,006

21.666
160,058
2,425

6,652

14,55

21.202

11.67

2¢3

Alfalfa

5.3
19.6 45

17.3

39,7

The average daily ration consumed per pig is shown



Table 3

Average daily ration per pig

lst.
35 da.
lbs.

Lot 1- 2 pigs
Ground Rye 2,261
Tankage « 247
Alfalfa «567
Total 3.065

Lot 2~ 2 pigs
Ground Rye 1.717
Tankage «093
Linseed Oilmeal «261
Alfalfs 491
Total 2,562

Lot 3- 3 pigs
Ground Rye 1.443
Tankage 192

Locust Bean 16

Alfalfa «381

Total 2,176

2nd. drd.
31 da. 30 dae.
lbs. lbs.
3,031 4.103
« 267 27
+ 837 o4
3.835 4,773
2,442 3,743
«106 o127
« 279 « 255
046 +4568
3.287 4,583
2164 3.293
« 235 274
24 366
o441 « 344
3.070 4.277

4th.
24 da.

lbs.

4,983
«171
312

5.40Q6

4.181
0125
o252
362
4,920

4,464
« 347
«496
« 285

6.592

&4

Total
120 da.

lbs,.

3.45
243
«467

4.160

2,904
o111
«262
0449

3,726

2,693
¥ 414
299
« 368

3.61b



Table 8 continued
Average daily ration per plg
1st. 2nd. 3rd.
35 da. 31 da. 30 da.
1lbs. 1lbs. 1bs,
Lot 4- 2 pigs

Ground Rye 2,01 3.243 4,078
Tankage . 221 « 287 268
Alfalfa 474 « 589 392

Total 2,706 4.119 4.738

Cod Liver 011 ad®*1® 20,59 20.55

Lot 5- 2 pigs

Ground Rye 1,951 2,298 4,183
Buttermilk 4,871 4,443 5,583
Alfalfa 5.81 6.16 533

Total 7.403 7,257 10,299

Lot 6- 3 pigs

Ground Rye 1.586 2,392 3.589
Buttermilk 3,933 4.656 4.733
Alfalfa 429 527 « 367

Total 5948 7,676 8,689

Lot 7= 2 pigs
Ground Rye 1,896 2,656  4.51
Tankage «209 «£32 «295
Alfalfa, fresh 1.81 2.229 3.328
Total 3,915 5,111 8,133

4th.
24 da.

l1bs.

4,717
« 283
«281

5.281

21,87

4,896
5.876
« 229
11.000

4.486
5.444
236
10,166

5.665
34
3,102
9.107

45

Total
120 da.

1lbs,

3.387
«262
044b

4,094

19.26

3.187
6.14

0482
8. 809

2,875

4,622
o4

7.897

3.498

0262
2,556
6,316



Some variation is noticed in the amounts of feed
eaten no doubt due partly to variation in weight among
the lots after the unthrifty pigs were removed,. Con=-
trary to what might be expected, neither lots 2 nor 3
showed greater feed consumption, indicating that neither
linseed oilmeal nor locust bean meal were effective as
appetizing agents in rye rations.

The addition of cod liver o0il to the ration did not
inorease the feed consumption.

The fresh alfalfa lot showed no greater feed con-
sumptibn than the ckeck lot.

The soaked buttermilk lot showed a lighter feed
consumption than the fresh buttermilk lot, although the
average weight per pig was slightly less,

Peed Required for Gain

Table 4 shows the feed required for each hundred

pounds of gain in the different 1lots: |
Table 4
Peed per hundred pounds gain

lst. 2nd. érd. 4th. Total

35 Aa. 31 da. 30 da. 24 da. 120 Aa.
Lot 1- 2 pigs 1lbs. 1bs. 1bs.‘ 1lbs. 1lbs.
Ground Rye 268,7 272,3 332,17 332.,8 302.2
Tankage 28,8 £24.1 2l.9 11.5 21,3

Alfalfs 66,8 48.3 32.4 2l.1 40.9
Total 357,17 344,17 387.0 366.4 3264.4



Table 4 continued

Feed per hundred pounds gain

1st,
35 da.
1bs.
Lot 2- 2 pigs
Ground Rye 235417
Tankage 12,7

Linseed Oilmesal 3569
Alfalfa 67.4
 Potal 351.7

Lot 3- 3 pigs

Ground Rye 222,8
Tankage 29,7
Loocust Bean 24,17
Alfalfa 68,8

Total 33640

Lot 4- 2 pigs

Ground Rye £75.9
Tankage 30.4
Alfalfa 65.1

Total 371.4

Cod Liver 0il 2079.8

gnd.,
31 da.

1lbs.

248.2
10.8
28,4
46,17

334.1

250.4
27,4
27,9
bl.2

36669

314,.2
27.8
b7

399.0

1994.7

3rd.
30 dae

1bs.

33043
11.2
22,6
40,4

404.4

262.3
21l.9
29,1
27.4

340.,7

309.8
20.4
30

360.2

1660.8

4th,
24 da.

1bs.

378, 7
11.3
22,8
32,8

445,6

387.1
30.1
43
24,17

484,9

435.4
26,2
26

487.6

2019.2

":.7

Total
120 da.

1lbs.

299,1
11.5
&7,
46.3

383.9

281.8
26,7
31.3
38,5

3¥8.3

330, 4
25,6
43.4

399.4

1878,



Table 4 continued

Feed per hundred pounds gain

3

Lot 6~ 2 pigs
Ground Rye
Buttermilk
Alfalfa

Total

Lot 6- 3 pigs
Ground Rye
Buttermilk
Alfalfa

Total

Lot 7- 2 pigs
Ground Rye
Tankage
Alfalfa, fresh

Total

lst.
5 da.

lbs.

23,9

6569,
66,7

849,6

189.2
469,3

bl.1
709.6

237,

26.1
226, 2
489.3

2nd.,

31 da.

1bs.

187.5
362.5

42,1
b692,1

206,

400, 9
45.4
662.,3

£52,8

22,2
212,6
487, 6

3rd.
30 da.

1lbs.

339.2
452, 7
43.2
835.1

280.9
370.4

28,7
680.0

360, 8
2346
266.,3
650.7

4th.
24 da.

lbs.

345.,6
414.17

16.2
77645

442,56

537,

3.3
1002, 8

697.2
41.8
381, 8
1120.8

Total
120 da.

lbs,

274,282
442,1

41.5
767.8

269.5
433.3

37.5
740.3

367.2

26,8
261l.1
645.1

- These results show a slightly different relation

between the lots than was shown in feed eaten or rate of

gain, A gradual increase in amount of feed required is

seen as the feeding period lengthens and the pigs get

heavier and older.

Lots 4 and 7 show the higheat feed
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requirements and the greatest differewnce in these lots is
in the last period. Lot 7 shows extremely poor results at
that stage of the game. The other lots are too close
together to draw any very defiuite cowmclusious. The feed
per pound of gain is reasouably low in all lots except for

the last period in Lot 7.

lutrieut Requiremeut

The followiug table showing the total digestible

nutrieuts required for each huudred powids gain iu the
differeut lots emphasizes even more the similarity of the
results amoug the lots and the failure of auy of the
other rations to show materially better results than the
check lot of rye, tankage and alfalfa hay.
Table b

Total Digestible liutrieuts per hwidred pounds gaiu.

1st. 2ud. 3rd. 4th. Total
35 da. 31l da. 30 da. 24 da. 120 da.

1bs. 1bs. 1bs. 1bs. lbs.,

Lot 1- 2 pigs 267.5 26246 301.8 288.7 281
Lot2 - 2 pigs 2062.7 25D 313.9 349.5 295.4

Lot 3- 3 pigs 250.8 270 264.4 380.5 291
Lot 4- 2 pigs Z278.7 303.7 280.8 384.7 - 308.3
Lo® b- 2 pigs <262.8 204 335.1 323.1 280.7
Lot 6- 3 pigs 219.1 224 273.4 415.5 274.1

Lot 7- 2 plgs 237 245.4 348 650.5 543.4
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Lot 7, the fresh alfalfa lot, snows a maried
differenuce Irom the other lots and the chief variatioun
is fow:d there iu the last veriode. The lot receiving cod
liver oil with the rye aud taulage ratiow shows next
highest nutrieut requiremeunt. The soaixed milk and rye
lot made slightly tne most efficient gaiu of the series,
The checx lot of rye ei.d tawniage aud the fresh ryje aud
milk lot are exactly equale The linseed oilmeal lot and
the locust bean meal lot are practically equal a.d
slightly higher thau the milk lots or the check lot in

nutrients recquired for each powid of gailiie
Cost of Gains
Table 6

Feed cost per huudred pounds gaiu

1st. 211d . 3rd. 4th. Total

55 d.ao 31 dae. 50 dao 24 dao 120 dao
Lot 1- 2 pigs (5.30 b.17 w589 26.50 2547
L
Lot 2- 2 pigs b5.23 5.04 6.10 6678 b.78
Lot 3- 3 pigs 5.60 6.01 5.89 8.50 6.49
Lot 4- 2 plgs 6.27 6.77 6.11 8.32 6.80
Lot 5- 2 pigs 6.09 4158 7.22 6.906 6.20
Lot 6~ 3 pigs 5.10 5.03 5.91 8.96 6.06
Lot 7- 2 pig8 4.76 5.86 662 12.43 6.65

Ground Rye $30 per tou, tzukage 60 per ton,

buttermilk 40 ceunts per cwt., alfalfa 15 per ton, fresh
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.alfalfa ¢ 3.75 per tou, liuseed oilmeal 45 per tou,
Locust Beau ileal .95 per tou aud Cod Liver 0il 40
ceunts per liter.

At the prices used iun calculatiung the feed
costs the checi lot of rye aud tauinage, with alfalfa
hay self fed, is the most profitable lot iu the series.

Lots 4 au.d 7 are the least profitable lots, aud Lot 3
is a close third due to tiie high cost of the locust
been meale At forty cei:ts per huudred pow.ds, butterili
is too high as comnnared with tankage at sixty dollars
per toul.

Due to the small numbers of picss iii each lot
anud the variatioun emoug the pigs, these results are
1mporfanr af an iundication ouly of the comparative
value of these rations for pigs of this age.

The following table shows the diffirences between
the lots i rate of galii with the probatle error of

the &iffereiicess






Table 7
Difference between lots in rate of gain with

Probable Error.

Greater Lesser Differences Probable
Gain Gain in Gain Error
Lot No. Lot No. 1bs. lbs.
1 2 171 «029
1 3 .187 «079
1l 4 e117 o117
1 6 «076 044
1 7. «163 «048
6 1l .02 .028
6 2 0191 «022
5 3 « 206 «076
5 4 «137 e116
5 6 096 « 039
b 7 183 0044
6 2 « 095 « 041
6 3 111 . 084
6 4 041 121
6 7 « 087 «055
4 2 «0b4 «076
4 3 « 07 «137
4 n 0046 «122
7 2 .008 « 045
7 3 «024 « 086
2 3 «016 «094



The following lots ouly show a siguificant
difference in rate of gain: 1 and 2, 1 and 7, 5 axd 2,

b and 7. Thelr differences in rate of gain are more
than three times the probable error, which indicates
that a similar lot will shbw the greater rate of gain in
g majority of further trisls,

Summary of Results

l, The palatability of the ration was not
materially iicreased by adding liiiseed oilmeal or locust
bean meal .

2. The vitamiues countained in cod liver oil were
of no apparent beunefit,

3¢ The vitamines aud other factors carried by
fresh green alfalfa were no better than those in well
cured alfalfa hay of good color.

4. The rye and buttermilk ration was slightly
more palatable than the rye aud taunkage ration. The pigs
also showed a more thrifty appearance and better finish,

6. It was 1ot possible to put a desirable market
finish on the pigs in a reasounable leugth of time when
fed on a full feed.

6o The vital factors uecessary for proper
nutrition are evideutly not in proper balance,

7. The feed required for each humdred pounds of
gain was not exceedingly high.

8. All pigs gained much fastcr on a similarily

supplemented corn rasion.



Experiment II
February 11 - June 1, 1926 110 days
ObjJect of the Experiment

This second series of trials un feceding rye to
growing fattening pigs wes plaumed with much the same
purpose as the previous experiment. Svme of the coiuclu-
sions from the study of earlier trials have been streungthened
by the results of the previous experiment.

l. Pigs cousuming a relatively light ration consgist-
ing chiefly of rye as the grain feed do not show a normal
thrifty appearauce.

2. Good digestion is indicated by the feed require=-
ment per pound of gain.

3e Some factor in the rye ration seems to be
respensible for the failure of certain pigs to use such
a ration to advantage, while other similar plgs may do
acceptable well on it. |

4, Palatability is probably one factor in secur-
ing good results with rye rations although 1t is likely
not the greatest factor.

The new angles developed from the precediing experimeut
were also included iu this triasl. The question of limit-
ing the alfalfa scemed to be an outstainding oune. The
possibility that a liberal supply of buttermilk through-
out the period might exert some beueficial effect also
looked favorable. Since the buttermilk pigs, especlally
thoge in Lot 5, made the most cousistent gains tiroughout
the period cousidering the one pig which failed to gain in
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Lot 1, it seemed worth while to make a more detailed study -
of the properties inhereunt in the buttermilk.
Plaii of Experiment

l. A limited ration of alfalfa was compared with
one self fed in a rack.

2. Soaking the rye in buttermilk was compared with
feediug the mixture fresh.

Se¢ A liberal feed of buttermilk was compared with
a more restricted feed in which the ration was balaced
accordiug to the llorrison standard.

4. The acid properties of creamery buttermilk were
studied by feeding one lot on sweet skimmilk,

be Tankage was compared with buttermilk as a
protein supplement to rye.

6e The younger pigs of the September pig crop
were uged in order to have pigs which did not possess too
much possible advantage of age and weight. It was plauned
to feed them to & market weight of approximately 200 pounds
a8 quickly as possible.

Previous Treatmeut of Pigs

The pigs received a grain mixture in a creep while
nursing and were weauned when about eight weeks olde A
short time after weanlng they were treated with oil of
chenopodium and castor oil for ascaris iufestation. Ouly
8 very few worms were expelled. A grain mixture of corn,
oats, middlings and tankage with a small amount of butter-

milk was fed and alfalfa hay was supplied in rackse. All



56

the pi-s were appareutly in thrifty growing condition
when put on experimental feed.
Allotment of Pigs .

The pigs were divided into six lots as nearly
uniform as possible according to breed, type, weight, sex
and thriftiness., Four pigs were available for each lot.

Method of Weighliug

ihree weights were taken on successive days at
the beginning and at the close of the experiment and the
average of these three weights was considered as the initial
and f£inal weights respectivelye Individudl weights were
taken every ten days throughout the experiment. The feed
for each lot was weighed and recorded at each feeding.

The first experimental feed was given in the evening after
the second initiasl weight aud the last feed was given in
the morning of the second day of the fimal weight.

Lots, Water, eto.

The same lots and yards were usgsed in this experiment
as in Experiment I. Lo water was allowed exoept what was
necesgsary to mske the proper cansisteuncy of the slop feed.
Alfal fa hay was fed in slat racks to all lots except Lot 1,
Self feeders were used for mineral mixtures and salt.

Rations Fed and Method of Feeding
The alfalfa hay for Lot 1 was ground and mixed with

the grain ration. All other lots were self fed alfalfa hay
in racks with two lots eating from each rack except in

cage of Lot 6 which had a rack alone.
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A mineral mixture of growmd limestone 20 lbs.,
salt 30 lbs., and steamed bounemeal 45 lbs. was kept in
one compartment of a self feeder and common salt in
another compartmeut,

The grain rations were fed twice dalily according
to the appetite and were composed as follows:

Lot 1., Growd rye, ground alfalfa (55 to 75 of the
grain ration),buttermilk, the ration balauced according to
the Morrison Standard for pigs of corresponding weights.

Lot 2. Grouwid rye and buttermilk, the same
uutritive ratio as Lot 1, allowing a similar amount of
alfalfa hay in the calculations,

Lot 3. Ground rye and buttermilk soaked twe}ve
hours and balanced in the same maunier as Lot 2.

Lot 4. Ground rye 1 part, buttermilk 2 parts.

Lot 6, Ground rye 1 part, sweet skim milk 2 parts.

Lot 6. Ground rye and tankage balaunced in the same
mauner as Lots 2 and 3.

Experimental Data
The following tables will be found in the appendix:

Table VI Weights of pigs by 10 day periodse.

Table VII Total gaiun per lot of thrifty pigs by &0

day periods.

Table VIII Feed cousumption b, periods.

Table IX Feed deducted for pilgs removed.

Table X Feed congumed by thrifty pigs by periods.



Gains of pigs by periods

Lot 1 - 4 pigs

1st. nine days

2nd, eleven ™

3rd. ten »

Total 30 days

4th.ten dsays
bth. * "
6th, " "
Total 30 days

7th. ten days

8th. " "

9th. " "
Total 30 days

10th.ten days
1l1th * ¥
Total 20 days

Total 110 days

Average daily gain 1.364

*0.8.26 substituted for P.S.3 at the end of 30 days.

Table B

Y.B.
lbs.,

2
14
16
32

14
14
12
40

16
16
14
46

12
20
32

150

Limited Alfalfa
c.BO

1lbs,
16
20
15
bl

16
22
15
53

20
2l
13
54

23
24
417

205

1.864

36

58

PeSe 3 HeS. 15

1lbs, 1lbs.,
11 6
-8 7
3 4
17
*CeS.26
7 2
22 4
22 4
51 10
18 Removed
22 April 12
17
57
24
23
47
161 (27)
l.464 (.45)

Total

1lbse
36
33
38
106

39
62
53
154

54
59
44
157

69
67
126

543

1.392






Table 8 continued

Gains of pigs by periods

Lot 2- 4 pigs  Fresh Buttermilk
B.S. 2 CeSe & P.B. 3 H.S. 5 Total

lbs., 1lbs. 1lbs. 1lbs, lbs.
lst. nine days 3 9 11 5 28
2nd. eleven * 13 12 17 12 54
3rd, ten " 11 10 11 11 43
Total 30 days 27 31 39 28 125
4th. ten days 15 19 12 13 59
5the " » 16 15 20 14 65
6the " " 11 4 9 8 32
Total 30 days 42 38 41 35 156
7th. ten days 14 13 16 18 61
8the " w 16 9 12 9 46
9th. " " 10 15 13 19 57
Total 30 days 40 31 41 46 164
10th. ten days 14 13 23 6 66
1lth, " n 10 12 13 16 b1
Total 20 days 24 25 36 22 107
Total 110 days 133 131 157 131 552

Average daily gain 1.209 1.191  1.427 1,191 1.255
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Table '8 continued
Gains of pigs by periods
Lot 3- 4 pigs Soaked Buttermilk
Y.8, 3 CeB. 26 DeBe 4 H.S,. 4 Total

1lbs. 1lbs, 1lbs. 1lbs. 1lbs.

lst. nine days 12 12 11 12 47

2nd.eleven " 14 9 14 9 46

3rd. ten " 11 13 9 12 45

Total 30 days 37 34 34 34 138
4th, ten dsays 20 19 16 11 66

bth. " " 15 18 6 11 50

6th. " " 12 14 3 0 29

Total 30 days 47 51 25 22 145
7th, ten days 19 19 -5 -4 29

8the " el 15 25 7 Removed 47

9th. " " 11 20 3 April 22 34

Total 30 days 45 64 b -4 110
10th.t8n days 19 20 2 41

1llth. " " 6 21 9 36

Total 20 days 25 4] 11 ™
Total 110 days 154 190 75 (51) 470

Average daily gain 1.4 1.727 .682 (.729) 1,175
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Table & continued
Gains of pigs by periods
Lot 4- 4 pigs Liberal Buttermilk
Y.8.2 CeBe6 DeBsel HeBe2 Total

1lbsa, 1bs, lbs, 1bs. lbs.
lat. nine days 9 11 9 8 37
2nd. eleven "™ 16 13 - 15 15 59
3rd. ten " 12 15 12 8 47
Total 30 days 3" 39 36 31 143
4th. ten days 20 14 13 14 6l
5the " w 22 32 =10 19 63
6th. " hd 11 6 3 4 24
Total 30 days B3 52 6 a7 148
7th. ten days 19 23 4 10 66
8the " w £6 18 Removed 8 b2
9th, " " 15 23 April 22 10 48
Total 30 days 60 64 4 28 156
10th.ten days 16 22 15 53
11th, " b 24 16 14 b4
Total 30 days 40 38 29 107
Total 110 days 190 193 (46) 125 554

Average daily gain 1.787 1,755 (.657) 1.136 1.385
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Table 8 continued
Gains of pigs by periods

Lot 5- 4 pigs Liberal Skimmilk
BeSe 65 CeBs 33 DeSe 6 HeBe 4 Total

1lbs. lbs. 1lbs. 1lbs. 1lbs.
1st. nine days 14 12 15 2 43
2nd., eleven “ 16 8 13 11 48
3rd. ten " 9 19 14 4 46
Total 30 days 39 39 42 17 137
*g,3. 5

4th., ten days 14 23 14 13 64
5th. " » 14 18 18 9 b9
6th. " " 15 . 23 8 9 65
- Total 30 days 43 64 40 31 178
Tth. ten days 9 16 12 8 45
8th. " » 9 19 17 13 58
9th. " " 14 14 11 15 b4
Total 30 days 32 49 40 36 157
l10th. ten days 15 16 12 8 bl
11th, " " 13 11 16 16 56
Total 20 days 28 27 28 24 107
Total 110 days 142 179 160 108 579

Average daily gain 1.291 1,627 1.364 982 1.316

*H.3. 6 substituted for H.B. 4 at the end of 30 days.



Table & continued
Gains of pigs by periods
Lot 6- 4 pigs Tankage
Y.B. 8 CeSe 3 PeBe 5 HeSe 3 Total

1lbs. lbs. 1lbs. l1bs.  1lbs.

lst. nine days 9 4 9 6 28

2nd. eleven " 11 16 11 4 42

drd. ten " 11 6 6 11 34

Total 30 days 31 26 26 4§ 104
4th, ten days 8 19 7 16 50

bthe " " 8 11 7 8 34

6th., " » 16 15 4 12 47

Total 30 days 32 45 18 36 131
7th. ten days 13 22 removed 14 49

8th, " w 19 10 April 12 16 45

.9th. " n 10 27 19 56
Total 30 days 42 59 49 150
10th., ten days 15 19 10 44

1llth., " w 16 15 9 40

Total 20 days 31 34 19 84
Total 110 days 136 164 . (44) 126 469

Average daily gain 1.236 1,491  (.733} 1,136 1.203
ﬂ






It will be noticed immediately that those pigs
nade congiderably larger gains than those in the first
experiment. A part of this differeunce might be explain-
able on the basis of age and weight siuce these pigs
averaged approximately 70 pounds in weight and those in
the other trials averaged slightly less than 40 pounds.

One pig in Lot 1 and one in Lot 5 was removed at
the end of the first 30 days on account of an extremely
unthrifty appearaince evideutly 1ot due to the ration being
fed. Other pigs were substituted for them. One pig was
removed from Lot 6 at the end of 60 days for the same
reason,

The Hampsnire sow uumber 15 in Lot 1 shows & very
light gain from the beginning of the feeding period. She
did not seem to relish the ration offered and ate only
enough feed to keep from starving. Her tail hung straight
and she seemed dull and stupid. At the end of 60 days she
was removed from the lote.

The Hampshire sow and the Duroc barrow in Lot 3
showed very good gains for the first part of the period.
It will be noticed that their gains suddenly dropped off
after 40 to 50 days feedinge The Hampshire was removed
from the lot soon after ceasing to gain and the Duroc
was continued on the original ration throughout the experimewnt.

The Duroc barrow in Lot 4 snowed the same tendencies
a8 the two pigs in Lot 3. He was also removed at the end

of 70 dayse






These tnree pigs showed exactly the same symptoms
at the time they falled to gaine. A very laxative coudition
was noticesable, and they ate very little feced. This
condition continued in the pig left in Lot 3 until the
close of the experimeunt,

The other two pigs and the one from Lot 1 were put
on & ration of rye and buttermilk in the proportion of ocie
to two, with alfalfa hay in the rack. They were also
given an organic iodide preparation recommended by Dr.ChaudJ.er,
of the Bacteriology Department.s A rather heavy dose was
given at two day intervals for a week for the purpose of an
intestinal antiseptice Tue pig left in Lot 3 was also
given two of these treatmeuts and a liberal dose of castor
oil. A few drops of the preparation were given in the
ration of the three pigs once daily for a period of 71 days.

The pig from Lot 1 which had never eaten the ®Hrmer
ration well at any time, began to eat greedily amd her gains
inoreased proportionately. She gained 86 powids in the
71 days, an average of 1l.21 pouuds per day.

The pig from Lot 3, which had been off feed and
losiug weight for only a few days, was nore slow to get
started on feeds The teudeucy to scouring gradually dis-
appeared, however, and she showed a very good rate of galn
later in the period. During the last 41 days she made an
average gain of 1l.27 pounds per daye.

The pig from Lot 4, however, which had been losiug

weight for some time before being chauged and had gained



it all back before the chauge, did 1ot show much improve=-
ment with the addition of the iodiune to the ration. He
gained a total of only 30 pounds during the 71 dgys on
this ratiomn.

The Duwroc pig from Lot 3 was also put on the iodized
ration at the close of the origiunal experiment. At the eud
of 32 days he had lost six pounds in weight.

Evideutly the addition of iodine did not make the
ration satisfactory for all pigs although it may have had
some influeiice on two of the pigse

Table 9
Average daily gein of thrifty pigs by 30 dezy periods

1st 2nd 3rd 4th Total

30 da. 30 da. 30 da. £0 da. 110 da.

1lbs. lbse. 1bs. 1bs. 1lbs.
Lot 1 - 3 pigs 0989 1.6 1.744 2.1 1.564%,084
Lot 2 - 4 pigs 1.042 1.3 1.367 1.337 1.266%,034
Lot 3 - 2 pigs 1.183 1.633 1.813 1l.65 1l.564%078
Lot 4 - 3 pigs 1.189 1.578 1.689 1.783 1.539% 111
Lot 5 - 4 pigs 1.142 1.483 1.308 1.337 1.316%,078
Lot 6 - 3 pigs « 867 1.256 1.667 1l.4 1.2884,058
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The average daily gailn by periods of the pigs
that finished with steady gains throughout the experiment
shows some variation. Quite a bit of this variation is
probably due to individuality of the differeit pics. The
initial weights varied somewhat in the begiining so that
the lack of uniformity among the lots after some pigs were
removed may have been partly responsible. The pig sub-
stituted in Lot 1 developed into a very growthy pig
that gained very welle Lots 2 and 5 did not contain pigs
that were as good individuals as some pigs in the other
lots. This situation was evident soon after the begliniug
of the experiment.

However, the milk-fed lots as a whole showed
faster gailns than the tanksge lot, Lot 6, amd yet the pigs
in the tankage lot seemed to be equally as good individ-
uals as those in any other lot, except possibly Lot 1.

The outstand ing point of the experiment as shown
by the rates of gain is that some pigs in various lots
failed entirely to utilize to good advantage the rations
offered, while all the other pigs made gains that would
be considered good average results with other rations of
recognized value for growing and fattening pigs.

Comparison of Rations

The comparative value of the rations fed is
made on the basis of the pigs which finished the entire
trial with continuous gains. The deduction of feed for the

pigs removed from the lots is made in the same mauier as in

Lxperiment I.






Average

Lot 1 - 3 pigs

Ground Rye

Ground Alfal fa

Buttermilk
Minerals
Salt

Total

Lot 2 - 4 pigs

Ground Rye
Buttermilk
Alfalfa
Minerals
-Salt

Total

Lot 3 - 2 pigs

Ground Rye
Buttermilk
Alfalfs
Minerals
Salt

Total

Table 10
daily ration per pig
1st 2ud ard
50 da. 50 da. 30 da.
lbvs. 1bs. 1bse.
3.024 34983 bH.221
159 .E73 446
5.061 5.141 6.478
8.234 9.497 12.145
24858 3779 4.759
4.829 4,958 b.717
5 «42b «438
8.167 9.162 10,914
2.848 4,82 6.375
4,785 6.428 7,77
«5l3 548 «661
8.146 11.796 14.806

4th
£0 da.

1bs.

6.266

o4

7333

13.999

5.65

6.725

e2b7

12.632

5.717

6.992
0307

13.016

68

Total
110 dsa

lbse.

4.475

5.88
. 0076
. 0076
10,7092

4,135

5.4581
«418
. 0068
. 0068

10.0176

4.87
6.449
«526
« 0073
. 0073
11.8596



Table 10 coutinued

Lot 4 - 3 pigs
Ground Rye
Buttermilk
Al fal fa
Minerals
Salt

Total

Lot 5 - 4 pigs
Ground Rye
Skim Milk
Alfgl fa
Minerals
Salt

Total

Lot 6 - 3 pigs
Ground Rye
Tai.kage
Alfal fa
Minerals
Salt

Total

1st
20 dae

lbs.

2.858

5.716

0541

9.115

2.517

5.034

° 542

8.095

2.908

3.462

end

30 da.

lbs.

4.708

9.168

.588

14.464

3¢5

6.783

«483

10.766

4.6

272
« 346

b.218

ard
20 da.

1bse.

5.37

10.74

39

16.5

4.2
8.4

12.963

5.416

«284
1867

£5.86"7

4th
20 da.

1bs.

5.333

10.667

3

16.3

5.
10.

15.3

5.7

«117

6.117

C9

Tot al
110 da.

1bse

4.498

8.928
«468
« 0073
. 0073

13.9086

3.695

7.332
433
. 0068
. 0068

11.4736

4.561
« 266
252
«0076
« 0076

5.0942



These pilgs ate quite a little lighter perceuntage
of alfalfa than did the smaller pigs of Experiment I. They
did not show a pawichy appearauce at any time., In faot,
the amount of alfalfa in the ratiun of the limited alfalfa
lot was increased after a short time vhe: it was evident
that the uthers were uot consuming an excessive amount.

The tankage lot, Lot 6, shows a cousiderably lighter alfalfa
consunption than any of the other lotss Of the other lots,
two were eating from the same rack so that the amount taken
by each lot was cousidered to be in proportion to the
number of pigs in the lots after some were removed. There
was 10 doubt some error there on account of the pigs which
were going off feed. A small amount of mineral mixture

was eaten aud an equal amount of salt.

The daily ration probably was governed somewhat by
the individuality of the pigs in the same manner as the
gains produced. It seems reasonable that plgs consuming so
large a ration and making greater gains per day wuld show
a greater individual variation in the daily ration and in
the rate of gain than should pigs which are taking only a
light ration and gaining iore slowly, as in the case of
Experiment I. The possible inaccuracy in deduwcting feed
consumed by plgs removed may account for some of the
variations among the lots. This is especially true fur
Lots 3 and 4 when they show a decreased feed cousumption

during the last period.



Table 11

Feed per hundred powids gain

Lot 1- 3 pics
Ground Rye
Ground Alfalfa
Buttermilk
Minerals
Salt

Total

Lot 2 = 4 pirs
Ground Rye
Buttemilk
Alfalfa
Minerals
Salt

Total

Lot 3 - 2 pigs

Ground Rye
Buttermilk
Alfal fa
Minersals
Salt

Total

1st 2nd
30 dae 30 dae
lbse. lbse.
~05.8 249
l6.1 233
510.8 321le3
832.7 593.6
274.4 290.7
463.6 38l.4
48 32.7
786.0 704.8
240.7 295.1
404.4 393.6
43.4 3346
68845 7223

3rd 4th
30 da. 20 da.
lbs. lbse.
299.3 298.4
2045 19
371.3 349.2
696.1 666.6
34842 422.4
418.3 502.8
22.1 19.2
79846 944.4
35069 246.5
427.7 423.8
36.4 18.6
815.0 78869

71

Total
110 da.

1bse.

28642
21.7
376.
+48
.48
684.86

32946
434.b6
33.4
.54
«54
798.58

311.4
412.4
3356
o 47
47
758.34



Table 11 coutinued

Feed per hwidred pouuds gain

1st
30 da.
lbse.
Lot 4 - B8 pigs
Ground Rye 240.4
Buttermilk 450.8
Alfalfa 45.5
Minerals
Salt
Total 76647
Lot & - 4 pi-s
Ground Rye 220.4
Skim Milk 440.8
Al falfa 47.4
Minerals
Salt
Total 70846
Lot 6 - 3 piss
Ground Rye 3EDed
Tankage 25.1
Alfal fa 3847
Miunerals
Salt

Total 39943

2nd
30 da.

lbse.

298.4

58l.1
37.3

v16.8

72549

36604

£1l.7
2745

415.6

3rd
30 da.

lbs,

635.9

<3

97649

321

642

27.8

990.8

32449

17.
lO'

551.9

4th
20 dae.

lbs.

299,1

598.2

16.8

91l4.1

3758

7477

22.4

1143.9

407.1

2l.4

Be3

426.8

72

Total
110 da

lbse.

292.2

579.9

30.4
47
47
903.44

280.8

5567.2

32.9
52
«52
871.94

354.1
20.6
19.6

«59
«59
395.48



There 1s doubtless more or less error in the
deduction of feed for the pigs remved since it is abso=-
luteley impossible to tell how much feced was consumed by
the individual pigse. Although they were eating very light-
ly, more feed probably is required for each pound of gain,
end more especially for malntenaunce, than ig given in the
standards used in the computations. A single weight between
30 day periods is also a likely source of error siice a
pig or a lot may vary iu fill at differeut times.

A moderate lncrease in feed required per pownd
of gain is seen in all lots except Lot 1 as the feedlug
period progressed, and in Lots 2 and 6 a sharp increase 1is
noted in the last period. The two pigs removed from Lot 1
early in the feediug period and the extra good pig substituted
no doubt account for the more economical gains later in the
period.

Taki..g the lots individually and as a whole, the
amount of feed required for ezch unit of gain is no higher
than would be expected for any god ration under similar

conditions.

11ilk Lots compared with Check Lotas.
A cumparisou of the milk fed lots with the taukage
checx lot shows the following diflfercices between each mil:
lot aud the check lot iu feed rewuired to produce oue

hudred powids gailii.



Lot 1

Lot 2

Lot 3

Lot 4

Lot &

iilk Lots
1ilk Alfalfa
hay
lbs.,. 1bs.
‘376 2¢1
4354.5 13.8
412.4 14
579.9 10.8
567.2 13.3

Table 12

replaced

-Differences 1 feed requirements per cwt. gain

Check Lot:
Grow.d Tau.age
T7e
lbs. 1bs.
67.9 20.6
24.5 20.6
42.7 20.6
6l.9 20.6
3.3 20.6

lutrient Requirement

The total digestible nutrients used in producing

each hundred powids of gain in the various lots shows again

the similar results obtained from the different rationse.

Total Digestible lLiutrients per hundred powids gain

Lot 1-

Lot 2-

Lot 3-

Lot 4-

Lot b5-

- A r

3 pige

4 pigs

2 pigs

3 pigs

4 pigs

[~

"L o=

Table 13

1st.

30 da.

1lbs.
298.9

2856.9

2561.3

2568.6

243.2

2057

and.

30 dae

lbse.
240.7

284.4

289.3

309.7

249.5

52664

3rd.

30 dae.

lbs.
286.9

333.7

339

322.8

332.7

280.5

4th.

20 da.

1lbs.,
280.9

394.3

326.2

301.2

382.4

249.4

Total
110 da.

1lbse.
274.6

320.7

304.3

301

295.1

310.9
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As meutioned before, the individuality of the pigs
doubtless was respousible for some of the differei.ces showwn.
The good pigs in Lot 1 show the best results and the common
pigs in Lot 2 show the poorest results. The check lot of
rye and tankage, Lot 6, is slightly higher than the other
three milk lots, which are quite close together in nutrients
required. Lo lot shows a material advauntage over the checxk
lot of rye, tamkage and alfalfa hay.
Table 14

Feed cost per hundred powids gain

1st. 2nd. 3rd. 4th. Tctal

30 da. 30 dae 50 da. 20 da. 110 dsa.
Lot 1~ 3 pigs $6.75 355419 $6.16 $6.01 +5e 97
Lot 2- 4 pigs 6433 613 7.14 8.49 6495
Lot 3- 2 pigs 5456 6425 7.24 7403 6459
Lot 4- 3 pigs 5.87 7.08 7.49 7.00 6.94
Lot 5- 4 pigs 5.42 5.61 7.59 8.76 6.70
Lot 6- 3 pigs 6.08 6.35 5.46 6.81 6.09

Ground Rye $30 per ton, taukage 3560 per ton, milk
40 cents per owt., alfalfa {156 per ton, mineral and salt
$30 per ton.

The cost of the ratious was figured o.. the same basils
a8 in Experiment I. Lot 1, the limited alfalfa lot, again
shows an advantage, part of which may be due to the ration

and part to the iudividuality of the pigse. With the
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.exception of Lot 1, Lot 6, fed Groud Rye, Tauxage aud
Alfalfa hay shows the cheapest cost per pouwid of gain.
However, they did not show as good finish as the pigs iu
the milk lots.

The differences amoung the other lots receiving
milk with the rye are eutirely within the possibility of
experinental error.

Table 15
Differeiices between lots in rate of gaiu

with Probable Error.

Greater Gain Lececr Cali Tifferences  Probable
in gain Error
Lot Iio. Lot Iio. lbs. lbs.
1 2 «31 «09
1 3 o0 «115
1 4 . 025 «139
1 5 . 248 114
1 6 o276 «102
3 2 0309 .085
3 4 .025 0126
3 5 «248 11
3 6 276 077
4 2 + 284 «116
4 b 223 «136
4 6 +251 <125
b 2 . 061 .084
5 6 «028 « 097
6 2 o032 « 067
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In ouly tkhree cases is the differcuce in rate of
gain between two lots greater than three times the probable
error. The probable error of many of the &ifferences is
practically as great and in some cases even greater than the
difference iu gain. This table emphasizes the couclusion
mentioned previously, that with the small number of pigs
and the individual differeunces among the pigs there is little
significant difference among the lots.

Summary of Results

l. A retion containing ground rye as the chief
source of grain feed can not be used efficiently by many pigs.

2. Older and heavier pigs seem to utilize rye to
better advantage.'

3¢ Limiting the alfglfa in the ration may be of
some advautage.

4, There is little if any benefit from soaking the
ration of..rye and buttermilk before feeding.

b Increasing the amount of buttermilk beyond the
amounts necessary to balance the ration properly is of
little or no advautage.

6« Buttermilk and sweet skim milk are appareutly
equal as supplements to ryee.

7 Buttermilk or skimmilk seems to be supprior to
60 meat meal tankage in producing gains and finish on pigs

with rye as the source of grain.
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8¢ Iodine does not seem to be efficieunt iu all
ceses, 1f any, iu completiug the deficiewcies in a ration
of grouud rye aud buttermilk, with alfalfa self-fed.
9. Growid rye produces ecoiomicel gaiuns if the pigs
will cousume enough feed to gain cousistently.
10, Palatability is probably unot the ouly
limiting factor.
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Table I
Weighte of pigs by periods

Lot 1 - 3 pigs Tankagé check lot,
B.S. 9 D.S. 15 H.B. 3 Potal
1lbs. 1lbs, lbe. lbs.
July 9,1925 36 34 43 112
" 10 36 36 46 117
" o11 33 34 43 110

Aversge Initial Wt.

July 10 36 86 44 114
"~ 25 140
Aug, B 169
" 14 41 64 76 180
" 25 209
Sept. 4 236
" 14 54 96 118 262
" 24 *52 289
Oct. & *258
" 14 130 162 282
" 24 146 164 810
Nov. 7 166 187 358

* B.S. 9 removed Sept. 24



Table I continued
Weights of pigs by periods

pot 2- 8 pigs Linseed meal
B.Se 29  D.S. b
1bs, 1bs.
July 9,1926 82 39
* 10 33 39
" 1 33 38
Average Initial Wt,
July 10 33 39
* 25
Aug. b
"~ 14 48 68
LI 1
Sept. 4
" 14 73 97
" 24
Oct. 3
- " 14 78 183
" 24 *80 146
Nov. 7 160

*B.S. 29 removed Oct. 24

H.B. 43
1lbs,

40
42
40

41

95

127
139
163

Total
lbs.
111
114
111

118
136
168
179
206
285
265
294
318
388
866
*213
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Table I continued
Weights of pigs by periods

Lot 8- & pigs Locust Bean Meal
B.S. 49 D.B. 16 H.B., 33 Total
lbs. 1lbs. lbs. 1lbs.
July 9, 1926 31 30 48 109
* 10 30 29 48 107
* 1 30 30 49 109

A&orngo Initial Wt.

July 10 30 30 48 108
" 25 132
Aug. b 1568
" 14 62 54 70 176
" 285 199
Sept. 4 228
" 14 72 88 96 266
" 94 286
Oct. 3 337
"~ 14 97 129 148 369
" 24 103 144 158 406

Hov, 7 112 164 176 452
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Table I continued
Weights of pigs by periods

Lot 4- 3 pigs Cod liver oil
B.S. 19 B.B. 419 HoB. 13 Total
1bs. 1bs. 1bs. 1bs.
July 9, 1926 36 35 4 112
" 10 36 35 43 113
L § 1 36 33 41 110
Average Initial Wt.
July 10 36 34 42 112
LI 1] 135
Aug. 6 164
" 14 46 63 74 178
" 25 190
Sept. 4 221
" 14 51 75 116 242
" 24 *49 271
Oct. 3 *245
" 14 103 167 270
" 24 112 176 268
Nov., 7 128 194 z22

* B.S. 19 removed Sept. 24
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Table. I continued
Waights of pigs by periods

Lot 6- 3 pigs Fresh Buttermilk
B.S5. &9 D.B. b H.B., 23 Total
lbs. 1lbe. 1bs. 1lbs.
July 9,1926 37 40 30 107
* 10 39 40 31 110
R & § 37 43 31 111

Average Initial Wt.

July 10 28 41 31 110
" 25 136
Aug. b 166
" 14 *42 73 60 176
LT *165
Sept, 4 179
v 14 118 91 209
n 24 232
Oct. 3 269
14 161 132 283
L 71 165 162 317
Nove 7 184 167 361

* B.S. 39 died August 13.
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Table I continued
Wedghts of pigs by periods

Lot 6- 3 pigs Soaked Buttermilk
B.S. b9 DeB. 25 H.Se 8 Total
1bs. 1bs. 1bs. 1bs.
July 9,19256 34 39 37 110
" 10 36 4 38 114
LA § | 33 40 40 118

Average Initial Wt.

July 10 34 40 38 112
" 25 149
Aug. b 190
" 14 62 70 68 200
" 25 232
Sept. 4 269
" 14 93 110 106 308
" g4 345
Ost. 3 , 394
" 14 130 142 151 423
" 24 140 166 168 464

Nov, 7 163 161 182 496



Table I countinued

Weights of pigs by periods

Lot 7- 3 pigs Fresh Alfalfs
' B.B. 29 D.5. 25 H.S. 13
lbs. 1lbs. 1lbs.
July 9, 1925 37 40 o2
"o 10 36 41 31
" 11 37 40 30
Average Initial Wt.
July 10 37 40 31
n 25
Auge b
"o 14 59 "3 54
" 26
Sept. 4
n 14 95 111 8l
" 24
vet. 3
" 14 115 151 116
" o4 *11.2 170 126
Nov. 7 | 168 138

* B.Be 29 removed Oct. 24th.

Total

l1lbs.
109

108
107



Table II

o1

Total gain per lot of thrifty pigs by 30 day periods

Lot 1- 2 pigs
Lot 2- 2 pigs
Lot 8- 3 pigs
Lot 4- 2 pigs
Lot 5-'2 pigs
Lot 6~ 3 pigs

Lot Y- 2 pigs

lst
36 da.

lbs.
60

51

68

51

61

88

56

2nd
31 da.

1lbs.
69

61

80

64

76

108

66

3rd
30 da.

lbs.
74

68

113

79

74

116

76

4th
24 da.

lbs,
71

53

83

b2

68

78

39

Potal
120 da.

1lbs.
274

£33

344

246

279

384

286



Table III

Teed Consumpéion by periods

Lot 1 Tankage oheck lot
Ground Tankage

1st 15 da.(rye 50-Tank,b5%)

2nd 11 " "
3ra 9 " "
Total 35 days

4th 11 da.(rye 50-Tank.b%)

Bth 10 " (rye 50-Tank. 4)

6th 10 " (rye 650-Tank. 4)
Total 31 deys

7th 10 da.(rye 50-Tank, 4)

8th 9 " (rye 50-Tank, 3)

9th 11 " n |
Total 30 daye

10th 10 da.(rye 50-Tank,.3)
11th 14 " " |
Total 24 days

Total 120 days

Rye

lbs,. 1lbs,
eeeeeb9sces o
0000066000

00000“0000.

178.4 19.6

.000071.5...
0....8‘.5..0

0.0..90.0.0.

226 20

000..8905000
000007705000

.0...99.'0..

249,56 16.5

0000103000..
0.00141.5.00
236,3 8.2

890.2 64.3

9%

Alfalfs

1lbs,
14
24
18

*45

18
16
156
*40

12
9.6
7.2

*24,5

9.6
8
*16

*124.5

* Approximately 156% alfalfa deduoted for waste from racks.



Table III continued
Peed consimption by periods
Lot 2 Linseed Oilmeal
Ground Tankage Linseed Alfalfa

Trye Oilmeal
lbs. 1lbs, 1lbs. lbs,.
l.t 15 d..(r’. “-LOOQMQ ?;
tankage 2,6 eecoee 69 coeeee 14
2nd 11 " " TR 57e¢5 cevee 24
3rd 9 " " XXX X 63 XXX 156
Total 36 days 157.1 8.5 23,9  *45
4th 11 da.(rye 46-L.0.M. 7)
tlnka.ge 2,6 eeeese Tleb cecee 18
Gth 10 " (rye 50-L.0.M. 5) 3
. tankago 2 ) eevece 88eBecceee 16
éth 10 " » cescece 90 ceveee 156
Potal 31 days 212,.4 9.3 24.3 *40
7th 10 d‘o(ryo 50-L.°.M. 5)
. tankag. 2 ) e0ccee 89¢5 ceeee 12
8th 9 " (rye 650-L.0.M. 3)
. tankage 1.5 ) ceevee 80 coese 14.4
9th 11 da. " eeesee 110 XXX 10.8
Total 30 dayse 262.8 8.6 17.2  *3
10th 10 da.(rye 50-L.0.M. 8)
tlnkage 1.6 ) eececees 100 XXX 14.4
1lth 14 " " eeeeee 130 XXX 8
Total 24 days 211 6.3 12,7  *19
Total 120 days 83343 3246 78.1 *136

* Approximately 16% alfalfa was deducted for waspe from racks
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2ab10 III continued

Feed consumption by periods
Lot 3. Locust Bean Meal

Ground Tankages Loocust Alfalfa

© rYye Bean Meal
1bs. lbs. 1lbse. lbs,
1st 16 da.(rye 45,L.B.M. b)
tank&se 6 ) ececaoce 69 seccoe 14
€nd 11 " " XXX 66 eecovee 21
Srd 9 " " eeccee D3eD secee 12
fotal 35 days 151.5 20.2 16.8 *40
4th 11 d‘o‘rye 46-L.B. M. 5)
tanka.ge 6 ) eeeceo 71.5 ecoe 18
bth 10 da.(ryo 45-L.B.M, b) eeesee B4eD ceee 16
tankege 8.5 )
Gth 10 " b 00000 88.5 [ N N ) 16
Potsl 31 days 200,53 21.9 22,8 %41
7th 10 da.(rye 45-L.B.M. 5)
tankage &¢6 ) .cceeee 89e5 oeee 12
eth 9 “Q(ry’ ‘5-L.B.M. 5)
tsnkago % ) eceeose 110.5 XXX 14.4
9th 11 d‘. " @0 0000 154 [N N N ] 10.8
Total 30 days 296.4 24,7 32,9 *31
10th 10 da.(rye 45-L.B.M. §)
tankas‘ 3.5 ) L3R B 150 L W 1404
1lth 14 " " esvsee R32 cese 9.6
Total 24 daye 321,53 25 35.7  *20.5
Total 120 days 969,56 91,8 107.7 *132,5

* Approximately 15% alfalfe deducted for waste from racks






Table III continued
Feed consumption by periods
Lot 4 Cod Liver 04l
Ground Tankage Alfalfa Cod Liver

rye 011

1bs, lbs, 1bva. YY)

18t 15 da.(rye 50-Tanke 5.5) ceee 69 ooee 14 600
2nd 11 " " cece 66 eeus 21 440
rd 9 " " ceses 53,5 .. 12 340
Total 35 days 169.8 18,7  *40 1280

4th 11 da.(rye 50-Tank. 5¢5) eees T1eb o 18 435
5th 10 ™ (rye 50-Tank. 4 ) eeee 8445 .. 15 500
6th 10 " " ceee 90 eee 15 600
Total 31 days 226 20 *41 1435

7th 10 da.(rye 50-Tanke 4) eeee 8745 oo 12 450
8th 9 " (rye 50-Tanke 3) ecee 775 oo 9.6 500
9th 11 " " ceee 99 ees 7.2 300
Total 30 days 247.8  16.3  *24 1250

10th 10 da.(rye BO-Tanke 3) ... 100 ... 9.6 400
11th 14 " " ces 140 ... 6.4 660
Total 24 days 226,4  13.6  *13.6 1060

Total 120 days 869,9 68.6 *118.,5 6015

* Approximately 15% deducted for waste from racks.
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‘Table III continued
Peed consumption by periods

Lot b Fresh Buttermilk
Ground Tankage Alfalfa
rye
lbs. 1lbs, 1lbs,
1st 16 days 56,5 140.5 16
2nd 11 " 43.5 108.8 24
3rd 9 " 51 127.5 12
Total 36 days 151 37648 *45
4th 11 days 43,5 108.7 18.6
5th 10 " 41.5 71.6 12
6th 10 " 57.5 95 12
Total 31 days © 142,56 27646 *32
7th 10 days 72 117 9.6
gth 9 " 79 98 9.6
9th 11 " 100 820 7.2
Total30 days 261 835 *22
10th 10 days 96 114 742
11th 14 " 140 168 6.4
Total 24 days 235 282 *11
Total 120 days 779.5 1269.3 *110

* Approximately 16% alfalfa deducted for waste from racks.
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Table III continued
Feed consumption by periods

Lot 6 Sosked Buttermilk
Ground rye Buttermilk Alfalfa
Soaked 12 hours.
1bs. 1bs. 1bs.
lst 15 days 6645 160.5 16
2nd 11 " 54 126 24
3rd 9 " 47 117,56 12
Potal 36 daye 166,65 413 *45
4th 11 days 6245 154.5 20.4
58k 10 " 73 131.5 18
6th 10 " 87 147 18
Total 31 days 2225 433 *49
7th 10 days 90 163 14.4
8th 9 " 101 119 14.4
9¢h 11 " 132 154 10.8
Total 30rdays 323 426 *33
10th 10 days 127 154 10.8
11th 14 " 196 238 9.6
Total 24 days 323 392 *17
Total 120 days 1036 1664 *144

* Approximately 15% alfalfa deducted for waste from racks.
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Table III continued
Deeod oonsumption by periods

Lot 7 Fresh Alfalfa

Ground Tankage Fresh

rye Alfalfa

lbs. 1lbs. lbs.
18t 156 da.(rye 50-tank. 5.5) ceecee 78 ceees 83
2nd 11 " " ceees 66 ceuee 48
3rd 9 " " ceces 63 eeuee 47
Total 35 days 186,5 20.5 178
4th 11 da.(rye 50-tanke 5.¢5) eceee T1e5 o0 68
65th 10 " (rye 50-tanke 4 ) eceee 94eb ooe 64
6th 10 2 " c000010945 cues 81
Total 31 daye 26343 22,2 213
Tth 10 da.(rye 50-tanke @) ¢ee0e.108 oeees 94
8th 9 " (rye 60-tank 3 ) ..o 115 eeoes 83
9th 11 " " ceee 161 eeees 82
Total 30 days 351 23 269
10th 10 days(rye 50-tanke 3) ceee 140 coese 73
11th 14 " " ceee 166 eeee. 80
Total 24 days 279,3 16.7 163

Total 120 dayse 1070.1 82.4 803
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Table IV

‘Feed deducted for pigs removed

1st 2nd 3rd 4th Total
356 da. 31 da. 30 da. 24da. 120 da.
lbs. lbs. lbs, 1bs, lbs.
Lot 1
10 da.
B.5. 9 *11.67% 16.87%  3.93%
Ground Rye 20,8 38.1 3.3 62,2
!ankas. 2.3 3.‘ .3 60
Alfalfas 5.3 6.7 5 12.5
Lot 2
, 10 da.
B.S. 29 ¥25,62%  28.74% 11.16% 11.23
Ground rye 3649 61 28,2 10.3 136.4
Tankage 2. 2.7 o9 3 5.9
Linseed Meal 5.6 T, 1.9 6 156.1
Alfalfa 10.6 11,6 3.6 l.6 27.2
Lot ¢4
10 ds.
B.S. 19 *17.13% 11,04% 3.7
Ground Rye 29.1 24.9 Se 57.
Tankage 3.8 2.2 Y 6.6
Alfalfa 6.8 4,5 ob 11.8
Cod Liver 0il 219.3 c.c. 158.4c.c. 17c.0. 394,7c.C.

* Percentage of total feed of the lot consumed by pig later

removed,
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Table IV continued

Feed deducted for pigs removed

lst 2nd 3rd 4th Total
35 da. 31 da, 30,da. 24 da. 120 da.
1lbs. 1lbs. lbs. lbs. 1lbs.
Lot 6 ' |
B.S. 89 * 9,51%
Ground Rye 14.4 14.4
Buttermilk 3b6.8 36,8
Alfalfs 4,3 4,3
Lot 7
10 da.

B.B. 29 *28,84% 35,14% 22,9% 6.62%
Ground Rye 53,8 89 80,4 7.4 230,6
Tm‘ge 5.9 7.9 5.3 o4 19.5
Alfalfa 51,3 74.8 59,3 4.1 189.5

fresh

* Percentage of total feed of the lot consumed by pig later

removed.
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Feed consumed by thrifty pigs by periods

Lot 1- 2 pigs
Ground Rye
Tankage
Alfalfa

Lot 2- 2 pigs
Ground Rye
Tankage
Linseed

Oilmeal
Alfalfa

Lot 8- & pigs
Ground Rye
Tankage
Looust Bean

Alfalfa

Lot 4- 2 pigs
Ground Ryse
Tankage
Alfalfa
Cod liver oil

1060.70c 1276.6c0 1233 cc

1st
35 da

1bs.

157.6
173
30.7

120.2
6.5
18,3
34.4

1561.5
20.2
16.8
40

140.7
15.5
33.2

2nd
31 da

lbs,.

187.9
16.6
3343

151.4
6.6
17.3
8.5

200,3
2l.9
22,3
41

201.1
17.8
3645

3rd
30 da

lbs,.

246.2
16.2
24

224,6
7.6
16,3
27.56

296.4
24,7
32.9
31

244,7
16.1
2345

4th
24 da

1lbs.

236.3
8.2
15

200.7
6.

12,1

17.4

321.3
26
3667
20.5

226.4
13.6
13.5

1050¢cc

Total
120 da..

lbs,

828
58,3
112

696.9
6.7 -
63.

107.8

969.5

91.8
107.7
132,56

812.9
63
106.7

4620.300
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Table V continued
Feed consumed by thrifty pigs by periods

lst 2nd drd 4th Total
36 da 31 da 30 da 24 da 120 da
lbs. 1lbs,. 1bs. lbs. 1lbs.
Lot 6- 2 pigs
Ground Rye 136.6 142,56 251 235 765.1
Buttermilk 341 276.5 336 282 1233.5
Alfalfa 40,7 32 32 11 1156,7
Lot 6- 8 pigs
Ground Rye 166.5 222,56 323 323 1036
Buttermilk 413 433 426 392 1664
Alfalfa 45 49 33 17 144
Lot 7- 2 pigs
'Ground Rye 132,7 164.3 270.6 271.9 839.5
Tankage 14,6 14.4 17,7 16.3 63
Alfalfa 126.7 128.2 199.7 148.9 613.5

fresh
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Table VI
Weights of pigs by 10 day periods
Lot 1- 4 pigs Limited Alfalfa
’ Y.B. 7 C.B. 36 P.S. 3 H.S. 15 Total

lbs. 1bs. 1bs. lbs. 1lbs,

Peb., 10,1926 66 77 o7 74 274
Feb. 11 65 80 57 74 276
"1 66 82 68 72 278

Average Initial Wt,

Feb, 11 66 80 57 73 276
" 20 68 96 68 79 311
Mar. 3 82 116 60 86 344
" 13 98 131 63 90 382

" 23 112 147 *124 92 *475
Apr. 2 126 169 146 96 637
"1 138 184 168 *£100 590
no g2 154 204 186 ** 44
Nay 2 170 225 208 603
"o12 184 238 225 647
" 22 196 261 249 706
"3l 217 281 269 767
June 1 214 284 273 771
L © 217 290 276 783

Average Final Wt,.
June 1 216 285 272 773

* P.S. 3 removed Mar, 13th. C.S. 26 put in the same date,
weight 117 1lbs. Gain in weight by change 54 1lbs.
** H,S. 15 removed April 12th,
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Table VI continued
Weights of pigs by 10 day periods
‘Lot 2- 4 pigs Fresh Buttermilk

B.S., 2 CeSe b P.B. 3 H.S. & Total

1lbs. lbs. 1lbs. lbs. lbs.

Feb. 10,1926 79 60 80 73 292
" 11 77 61 79 76 293
" o12 75 59 82 *67 283

Average Initial Wt.

Peb. 11 77 60 80 73 290
" 20 80 - 69 91 78 318
Mar., 3 93 81 108 90 372
"~ 13 104 91 119 101 415
"~ 23 119 110 131 114 474
Apr. 2 136 126 151 128 539
" 1g 146 129 160 136 571
n o g2 160 142 176 1654 632
‘May 2 176 161 188 163 678
LI ¥ 186 166 201 182 736
" pp 200 179 224 188 791
"3 210 191 239 207 847
June 1 210 193 237 206 845
. 2 210 19 234 200 834

Average Final Wt.
June 1 210 191 237 204 842

* H.S. 5 not eating Feb., 12, weighed empty.
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Table VI continued
Weights of pigs by 10 day periods
Lot 3- 4 pigs Soaked Buttermilk
Y.5. 8 C.B. 26 D.B. ¢ H.S. 4 Total

lvs, 1bs. lbs, 1bs, lbse.
Peb, 10.1926 82 61 73 68 284
" 11 82 63 74 66 285
" 12 81 62 77 67 287

Average Initial wt.

Peb. 11 82 62 74 67 286
* 20 94 74 85 79 332
Mar., 3 108 83 99 88 378
" 13 119 96 108 100 423
" 23 139 116 124 111 489
Apr. 2 154 133 130 122 539
" 12 166 147 133 122 568
" 22 185 166 128 *118 597
May 2 200 191 135 *526
"2 211 211 128 660
" 22 230 231 140 601
" 3l 234 250 161 835
June 1 236 252 146 634
"2 240 253 149 642

Average Final Wt,
June 1 236 252 149 637

* H.S. 4 removed April 22nd.
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Table VI continued
Weighte of pigs by 10 day periods
Lot 4- 4 pigs Liberal Buttermilk
Y.S5. 2 C.B. 6 DeBe 1 H.B. 2 Total

1bs. 1lbs. 1bs. 1lbs. 1bs.

Pedb. 10,1926 83 76 66 63 278
"1 82 ™ 66 b1 276
. § 8l ™ 67 50 276

Average Initial Wt,

Feb. 11 82 77 66 51 276
" 20 91 88 75 59 313
Mar. 3 107 101 90 74 372
n13 119 116 102 82 419
" 23 139 130 115 96 480
Apr. 2 161 162 106 115 543
"o12 172 168 108 119 567
"o22 191 191 *112 129 623
May 2 217 209 137 *563
LIS ¥ 232 232 147 611
" 23 248 254 162 664
L3 1 272 266 178 716
June 1 171 278 178 719

"2 271 273 176 720

Average Final Wt.
June -1 278 270 176 718

* D.B. 1 removed April 22nd.,
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Table VI continued

Weights of pigs by 10 day periods

Lot b6- 4 pigs Liberal Skim milk
B.S. 6 C.B. 33 D.5. 6 H.p. 4 Total
1lbs. lbs, 1bs. 1bs. 1lbs,
Feb. 10,1926 79 72 71 61 283
" 11 77 7 74 62 284
L ¢ 76 71 *63 63 273
Average Initisl Wt. |
Peb 11 77 mn 72 62 282
" 20 91 83 87 64 325
Mar, 3 107 91 100 5 373
" 18 116 110 114 79 419
" 28 130 183 128 o1 ez
Apr, 2 144 151 146 110 561
" 1g 159 174 164 119 606
" gp 168 190 166 127 651
May 2 177 209 263 140 709
"31g 191 223 194 156 763
" 28 206 239 206 163 814
" 3] 220 251 222 179 872
June 1 220 249 285 178 872
LI 217 251 219 179 866

Avarage Final Wt,
June 1 219 2560 222 179 870

* D.S. 6 not eating Feb. 12, weighed empty.
$* H.B. 4 removed Mar. 13. H.S. 6 put in same date,

weight 88 1lbs. Gain in weight by change 9 1lbs.



1C8

Table VI coutiinued
Welghts of pigs by 10 day periods
LOt 6~ 4 pigs Tankage
YuBe 8 CeSe 3 PoBs 5  H.Se 3 Total

‘ lbs. 1lbs. lbse. lbs. 1lbs,.

Feb. 10, 1926 67 60 76 67 269
" 11 72 60 74 70 276
o2 68 62 75 68 271

A;erage Initial Wt.

Feb. 11 69 61 74 68 272
" 20 78 65 83 74 300
Mare. 3 89 81 94 78 342
" 13 100 87 100 89 376
n 23 108 106 107 105 426
Apre 2 116 117 114 113 460
" 12 132 132 *118 125 507
" 22 146 154 139 %438
May 2 164 164 155 483
"2 174 191 174 539
" 22 189 210 184 583
" 35 200 222 192 614
June 1 205 226 193 623
LI 210 228 193 631

A@erageuFinal Wte
June 1 205 225 193 623

* P,Bs 6 removed April 12th.
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Table VII
Total gain per lot of thrifty pigs by 30 day periods

1st 2nd 3rd 4th Total

30 da 30 da 30 da 20 da 110 da

1bs. 1bs. 1lbs. lbse. lbs.

l- 3 pigs 89 144 157 126 516
2- 4 pigs 125 1566 164 107 562
3- 2 pigs 71 98 109 66 344
4- 3 pigs 107 1a2 162 107 508
b- 4 pigs 137 178 167 107 579

(o2}
]

3 pigs 78 113 160 84 426
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Teble VIII

Feed consumption by periods

Lot 1-  Limited Alfalfa
' Ground Ground Buttermilk Mineral Salt
Rye Alfalfa
lbs. lbs. lbs. lbse. lbse.
lst 10 days 102.6 be4d 172 1 1
eng " " 114 6 190
3ra " " 114 6 190
Total 30 da. 330e6 17.4 552 1 1
4th 10 days 119.2 63 189.5 1 1
Gth " ™ 14044 1546 152
6th " 13648 1542 170
Total 30 dae 396e4 3741 5115 1 1
7th 10 days 13243 1447 16345 1 1
th "™ ™ 16049 12.3 199.5
9th " ™ 17647 1343 220
Totel 30 days 469.9 40,1 583 1 1
10th 10 days 186 14 220
11th " 190 10 220
Total 20 da. 376 24 440

Total 110 days 157249 118.6 2086456 3 3
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Table VIII coutinued
Feed consumption by periods
Lot 2- Fresh Buttermilk
Grouud Buttermilkx  Self fed 1liineral Salt

"Rye Alfalfa
lbs. lbs. ltse. 1bs. 1lbs.
1lst. 1B days 100 170 20 1 1
eng, " " 113 1895 20
ara wom 130 220 20
Total 30 da. 343 579.5 60 1 1
4th. 10 days 143.5 234 23 1 1
Gth n " 158 17 13
6th " " 1p2 190 15
Total 30 da. 453.5 595 51 1 1
7th 10 days 160 190 24 1 1
ggh n " 193 238 1l.4
9th " w 218 258 17.2
Total 30 da. 571 686 5246 1 1
10th:10 days 220 260 11.4
11th ™ " 232 278 9.2
Total 20 da, 452 538 20,6

Total 110 days 1819.5 2398456 184,.2 3 3
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Table VIII coutinued

.Feed cousumption by periods

Lot 3- Soaked Buttermilk
- Ground Buttermilk Self fed 1llineral £&zalt
Rye Alfalfa
1bs. 1bs. 1bs. 1bs. 1bs.
1st,10 days 100 170 20 1 1
oud " o® 113 189.5 20
ra " " 120 200 20
Total 30 days 333 559.5 60 1 1
4th 10 days 140 240 23 1 1
Bth " ™ 156 167.5 13
6th " " 152 190 15
Total 30 daye 448 597.5 51 1 1
7th 10 days 160 190 24 1 1l
gth " 140 170 8.6
9th " M 151 165 12.8
Total 30 days 431 525 45.4 1 1
10th 10 days 124 150 56
11th " " 152 18746 648
Total 20 days 276 337.5 15.4

Total 110 days 1488 2019.5 171.8 3 3
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Table VIII coutiuued

Feed consumption by periods

Lot 4- Liberal Buttsrmilk
Ground Buttermilk Self fed 1llineral Salt
Rye Alfalfa
lbs. 1lbs. 1lbs. lbs. 1lbse.

lst 10 days 100 200 20 b)) 1
2ug " " 113 226 20
dra " " 130 260 25

Total 30 da. 343 686 65 1 1
4th 10 days 126 238 24 1 1
5th " " 159.5 291 16
6th » " 171 260 17

Total gO dae 456.5 889 57. 1l 1l
7th 10 days 180 360 15 1 1l
8th " " 160 320 8.6
oth v " 160 320 12.8

TotalASO dae 6500 1000 3664 1l 1l
10th 10 days 160 320 846
1lth ™ " 160 320 9.4

Total 20 da. 320 640 18
Total 110 days 1619.5 3215 176.4 3 3
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Feed consumption by periods

Skimnilk
Alfalfa

lbse 1lbs.
200 20
204 20
200 25
604 65
210 25
284 16
320 17
814 58
320 15
320 1l.4
368 17.2

1008 4346
400 1l.4
400 12.6
800 24

3226 190.6

Lot & Liberal Skim milk

Ground

Rye

lbs.

1st. 10 days 100
2ng " " 102
grg¢ " "M 100
Total 30 da. 302
4th 10 days 112
6th » ® 156
6th " " 152
Total 30 dae 420
7th 10 deys 160
8th " " 160
9th " " 184
Total 30 da. 504
10th 10 days 200
1lth » v 200
Total 20 da. 400
Total 110 days 16R6

1bs.
1

114

S#2f fed 1llineral

Salt

1bs.
1
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Table VIII countiuued
‘Feed cousumption by periods
‘Lot 6 Taulkage

‘Ground  Tankage Self-fed llineral Salt

Rye Alfalfa
1bs. lbse 1lbs. 1lbs. lbs.

1st 10 days 93 7 10 1 1
2ng " " 120 9 25
ra " ® 134 10 5

Total 30 da.247 26 40 1 1
4th 10 days  142.3 10.7 22 1 1
Bth ™ " 169.1 849 5 1
6th " " 180.5 9.5 10

fotal 30 da 491.9 29.2 37 1 1
7th 10 days 152 8 10 1 1
gth " " 164+4 8.6 5
9tp w 171 o 0

Total 30 da 487.4 2546 15 1 1
10th 10 days 171 9 0
11th " * 17 9 7

Total 20 da 342 18

Total 110 daysl668.3 2847 99 3 3
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Table IX

Feed decducted for pigs removed

1st 2ud 3rd 4th Toteal
30 dae 30 da. o0 da. 20 da. 110 da.
lbs. lbs. lbs. lbs. 1bs.
Lot 1
HeSe 15 ¥17.65,, 9.55,5
Grow:d Rye 58.4 3749 9663
Alfalfa Sel 3¢5 6¢6
Buttermilk 97.4 48,8 146.2
llineral 5 25 b
Salt o25 25 )
Lot 3
D.B. 4 *¥24.835 18,74} 9,685 17416
Ground Rye 8247 84 4069 47,3 254.9
Buttermilk 138,9 112 49,8 57.8 35845
Alfalfa 14,9 9.6 4.6 3.l 322
lineral 25 25 3 o8
Salt o225 ¥45) o3 o8
HeSe 4 *25485,0 16470, tji?vg?;
Growid Rye 794 7448 766 161.8
Buttermilk 133.4 99.8 9. 242.2
Alfalfa 14.8 8¢5 1.1 2369
liineral 25 20 ol o6
Salt 25 e25 ol o6

* Perceutage of total feed of the lot cousuned by pig later

renovede
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Teble IX countinued

Feed deducted for pigs removed.

1st 2ud 3rd 4th Total
30 da. 30 da. 30 da. 20 da. 110 da.
lbs. 1lbs. lbs, 1lbs. lbs.
Lot4
10 da.
DeBe 1 *25,01% 74195 9.28,.
Growid Rye 8548 5248 16.7 13543
Buttermilk 171.6 63¢9 33.4 268.9
Alfa}fa 16.3 4.1 l.4 21.8
lineral 25 b o1 o6
Salt «25 25 .1 .6
Lot 6
P.B. b *24.58,, 15.84
Ground Rye 85¢3 779 163.2
Taunkage 6.4 4.6 11
Alfalfa 9.8 5.9 15,7
Miuneral 25 o« 5
Salt e 25 25 o5

* Percentage of total feed of the lot cousumed by pig later

removed.
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Table X

Feed consumed by thrifty pigs by periods

1st and 3rd 4th Total
" 30 da. 30 da. 30 da. 20 da. 110 da.
1lbse. 1bs. 1bs. 1lbs, lbs.
Lot 1- 3 pigs
Ground Rye 272.2 35845 469.9 376 1476.6
" Alfalfa 1443 33.6 40.1 24 112
Buttermilk 45446 462.7 583 440 1940.3
Llileral .75 <75 1 2.5
Salt .75 o761 2.5
Lot 2- 4 pigs
Ground Rye 343 453.b6 571 452 1819.5
Buttermilk 679.b 596 686 538 2398.5
Alfalfa 60 b1 52.6 20.6 184.2
Mineral 1 1 1 3
Salt 1 1 1 3
Lot 3- 2 pigs
Ground Rye 17049 289.2 38Z.5 22847 1071.3
Buttermilk 287.1 385.7 466.2 279.7 1418.8
Alfalfa 30.8 3249 39.Y 12,3 115.7
lineral 5 o5 o6 1.6

Salt ;) D ) l.6



Table X coutiunued
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Feed cousumed by thrifty pigs by periods

pot 4- 3 pigs
Ground Rye
Buttermilk
Alfalfa
Mineral
Salt

Lot 5. 4 pigs
Ground Rye
Skimmilk
Alfalfa

llineral
Salt

Lot 6. 3 pigs
Growid Rye
Tankage
Alfalfa
Lineral
Salt

1lst
30 dae.

1bs.

287.2

5l4.4

48.7
75
75

302
604
66

261.7
10,6
30.2

e75
75

2nd drd
30 da. 30,da.
1lbs. 1lbs.
423.7 48343
825.1  966.6
52.9 35
o705 29
75 o9
420 504
814 1008
58 4346
1 1
1 1l
414 487.4
24.5 25.6
3l.1 15
75 1
75 1

4th
20 da.

lbs.

320
640
18

400
800
24

s42
18

Total
110 da.

1bs.

1484.2
2946.1
154.6
2e4
2e4

1626
3226
190.6

1505.1
87.7
8363

Reb
2.5

P PP

aren o

.
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