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CONDENSED STATEMENT OF THE EXPERIMENTAL RESULTS REPORTED 
IN THIS BULLETIN 

As early as 1908 Mumford and Willson at the Missouri Agricultural Experiment 
Station began extensive experiments with hog pastures. These have continued each 
year without interruption and have resulted in the accumulation of valuable data on 
many important phases of the subject including the relative value of various crops, 
the amount of grain to feed in order to get maximum returns from the pasture and 
the ki nd of grai n to feed wi th the differen t forages. 

Forty-eight trials were conducted to determine the value of different pasture 
crops when measured in terms of pork produced per acre. Alfalfa was found to be the 
most productive, followed closely by the clovers (red, alsike, and sweet) and rape or a 
mixture of rape and oats. The value of crops like sorghum and Sudan grass is found 
not so much in the total pork produced per acre as that they produce pork at a time 
when other pasture may not be available. Bluegrass was the best permanent pasture, 
while rye and wheat are of value for winter and early spring use. Soybeans and cow
peas produced less pork per acre than any of the other crops. 

A clear understanding of the relation of the amount of concentrate fed with 
pasture to economical production is of prime importance to the producer. The best 
pastures are little more than maintenance rations. Full feeding grain on pasture re
sults in a maximum use of grain and a minimum use of pasture. In general limiting 
the grain ration results in the production of pigs of stock hog weights at the end of the 
grazing season, necessitating an expensive 'dry lot feeding period. Furthermore hogs 
so handled usually reach a poorer market than do those full fed on pasture and 
marketed as fat hogs at the end of the grazing season. Experiments reported in this 
bulletin show what can be expected when the amount of concentrate is varied and 
how the advantages of both limited and full feeding of grain may be secured. 

The kind of pasture and the amount of grain fed to hogs grazing the same largely 
determines the character of the concentrate which should be fed. Since corn usually 
makes up the major portion of the concentrate fed hogs on pasture the experiments 
reported in this bulletin show under what conditions it is necessary to furnish a nitrog
enous concentrate to supplement the corn and what results can be expected when 
feeding a number of different supplements including the wheat by-products' (bran 
and shorts), skim milk, semi-solid buttermilk, dried buttermilk, packing house tankage, 
pig meal, garbage tankage, ground hulled oats, etc. The results reported nerewith 
indicate: (1) If the pasture is nitrogenous in character and limited feeding of con
centrate is practiced then corn alone is suffieient; (2) If the pasture is carbonaceous 
and limited feeding is practiced about half as much nitrogenous concentrate should 
be fed as is necessary to balance a ration in dry lot; (3) If full feeding on nitrogenous 
forage is practiced then about one-half the amount of nitrogenous concentrate should 
be fed as will be needed to balance corn fed in dry lot; (4) For full feeding on carbona
ceous forage about three-fourths as much nitrogenous concentrate will be necessary 
as with dry lot feeding; (5) In general corn and tankage, or at times these feeds with 
a small amoun t of whea t bY-l?roducts added, proved to be the most practical combi- . 
nation of the large number trIed for full feeding pigs on pasture, if both rate and econ-
omy .of gains are considered. ' 
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The distinct advantages of a liberal use of forage crops for pork produc
tion have been definitel y established by agricultural experiment stations and 
at the present time are well understood by the most successful swine feeders. 
These ad vantages may be briefly enumerated as follows: 

i. Pigs fed on pasture require less grain or concentrated feed to produce 
100 pounds gain than do those fed in the dry lot. The advantage which forage 
crops will have in this respect will vary considerably, depending upon the 
efficiency of the particular pasture used and to an even larger extent upon the 
amount of grain fed to the grazing pigs. A summary* of the results ofa num bel' 
of experiments along this line show that this saving amounts to approximately 
15% when full feeding with well balanced rations on both forage and in dry 
lot are compared, while if corn is the sole concentrate used then the saving may 
be as much as 50% or more. At the Missouri Experiment Station it has been 
shown that when the amount of grain fed, to hogs on various kinds of pastures, 
was limited to the amount required to produce three-fourths pounds gain 
per 100 pounds live weight per day 01' to % of a full feed) that the saving 
in grain amounted to 38% as compared with dry lot feeding. 'f 

The following data show how this figure was arrived at and emphasize 
the economy of feeding grain on pasture as compared with feeding in dry lot. 

At the beginning of the trials with forage crops five similar trials were 
made in dry lot. Two lots were fed a ration of 6 parts corn and 1 part linseed 
oil meal; two lots received a ration of 2 parts corn and one part shorts. The 
fifth lot received a ration of 3 parts corn and 1 part alfalfa me,,\. The average 
amount of grain required to produce a pound of gain with these five dry-lot 
experiments, where good rations were used, was 5.11 pounds. The average 
amount of pork made per bushel of corn fed was 11 pounds, or a return with 
pork at 8 cents of 88 cents per bushel for the corn. It is of interest to compare 
the above with Table 1 which gives results obtained from corn fed on forage. 

TABLE l.~ECONOMY OF FORAGE CROPS (PORK AT 8 CENTS PER POlIND) 

Kind of forage 

Bluegra,, _____ _______ _ 
Alfalfa _____ __ ________ _ 
Clover _______________ _ 
Rape _______ _________ _ 

Rape and oats- _______ _ 
Rape, oats and clover __ . 
Sorghum ___ __________ _ 

Cowpeas _____________ _ 
Soybeans _____________ _ 
Rye grain ____________ _ 

Average_. _______ .. _____ _ 

*Pork Production. Smith 

Pounds grain per 
pound gain 

4.50 
3.07 
2.95 
2.74 
3. 60 
2.47 
4 .00 
3 .58 
3.00 
1.96 
3.1S 

Value of por k produced 
Pou nds gain pcr bushel pcr bu.hel of corn fe d 

corn fed on forage 

12.4 II .99 
IS.2 1.45 
18.9 1.51 
20.4 1.63 
15.5 1. 24 
22 .6 1.80 
14.0 1.12 
15.6 1.24 
18.6 1.48 
28.5 2.28 
18.4 1.47 

'j'Missouri Agricultural Experiment Station Bulletin 110. 
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Table 1 shows that in addition to the forage it required an average o[only 
3.18 pounds of grain to produce 1 pound of pork, as compared with 5.11 
pounds the average from the dry-lot feeding trials. This would mean a saving 
of 38 per cent in the amount of grain fed. The average return per bushel of 
corn fed to hogs grazing on forage crops was $1.47, when the average return 
per bushel of corn fed in dry lot was 88 cents. As concentrated feeds become 
relatively high in price the significance of this saving is appreciated. 

2. Hogs fed on pasture not only produce gains with less grain than when 
fed in dry lot but gains are more rapid. When well balanced grain rations are 
used the increased rate of gain due to including pasture in the ration has been 
computed to be 37% while with corn alone the use of pasture increased the 
rate of gain more than 111%*. These facts indicate that the succulent forage 
'either increases the efficiency of those rations which are otherwise ordinarily 
considered well balanced, or feeding conditions on pasture are more conduciv'e 
to the production of rapid gains. As a matter of fact increased gains are 
probably the result of both of these factors. 

3. Forage crops reduce the amount of high priced nitrogenous concen'
trates needed in order to get satisfactory gains. All pasture crops contain a 
liberal amount of protein and ash, the nutrients in whic't corn is deficient. 
Certain crops like alfalfa, clover and "rape are especially valuable from this 
standpoint. Pastures, therefore, help to balance corn fed to hogs thereby 
decreasing the amount of feeds like tankage, linseed oil meal and shorts 
needed in the ration. This is true not only while the pigs are on pasture but 
there is evidence that if they are fed for a time in dry lot at the end of the 
grazing season that the protein requiremen t will be less than for pigs which 
have not previously been on pasture. 

4. In fact a residual effect may follow the use of forage crops as regards 
amount as well as kind of feed required to produce gains on pigs grazed through 
the summer and later fed out in dry lot. Gains made by such pigs while in 
dry lot may not only be more economical but also more rapid than gains of 
similar pigs whIch have not previously received forage . This was true two out 
of three years at the Missouri Station indicating that the beneficial effect of 
using forage through the summer may extend into a later period of dry-lot 
feeding if the hogs are not marketed at the end of the grazing season . 

5. Feeding hogs on forage or pa~ture helps materially to maintain soil 
fertility. It is quite generally thought that hogs have less value in this respect 

TABLE 2.-MANURE PRODUCED BY FARM ANIMALS, PER 1000 POUNDS OF LIVE 

WEIGHTt 

Approx.imate 
Manure with P hosphoric cost if PU::'-

Excrement bedding N itrogen acid Potash chased in 
per year p ~ r year per ye ar per year per year fertilizerst 

---- -
tons ton! pound, pounds poltnd! $.c 

Horse 8.9 12.1 153 81 150 $3 3 : 72 
Cow 13.5 14.6 137 92 140 31.20 
Sheep 6 .2 9. 6 175 88 133 36 .84 
Calf 12 .4 14 .8 150 lC5 102 32 . 28 
Pig 15.3 18.2 331 158 130 64.48 
Fowls 4 . 3 --- 293 119 72 54 .52 

*Pork Production. Smith 
tG. F . Warren, Farm Managem,ntp. 198. 

'tThe nitrogen is figured at 16 cents and the other constituents at 4 cents per pound. 
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than other kinds of livestock. That this opinion' is due to the fact that the 
manure produced by hogs is not properly utilized rather than because it has 
low fertilizing value is strikingly shows by Table 2, which indicates that as a 
producer of fertilizer the hog stands at the top of the list of farm livestock. 

The important problem therefore is one of saving the manure produced 
and this can best be done by feeding on pasture rather than in a small pen, 
barnyard, or on a bare hillside where the manure cannot be saved. By feeding 
on forage crops it is possible under favorable conditions to recover 75% or 
more of the fertilizing value of the feeds consumed. In fact where considerable 
grain produced elsewhere is fed to hogs on pasture such areas may increase 
rather than decrease in productivity. For the last eighteen years crops grown 
on certain fields at the Missouri Agricultural Experiment Station have been 
pastured or hogged down by hogs to which additional concentrates have been 
fed. The yields of the various crops grown on the fields so handled have in
creased noticeably. 

6. Hogs can be kept more thrifty and healthy if fed on pasture. Para
sites, such as lice and worms, and all swine diseases are much more easily 
combated when the hogs have the range of pasture than when they run and 
feed on areas on which large number of hogs have been handled. This is 
particularly true if the pasture crop is one which has required that the land be 
recently cultivated. 

Recognizing the importance of a liberal use of pasture crops for pork 
production and the special advantages which Missouri has in this connection 
due to a long grazing season and the ease with which specially adapted pasture 
crops may be grown, the Missouri Agricultural Experiment Station as early as 
1908* began extensive experiments along this line. These experiments have 
been continued without interruption and have resulted in the accumulation of 
valuable data on many important phases. These include (1) adaptability 
of various crops, (2) amount of grain to feed on forage, and (3) kind of grain 
or concentrate to feed. 

For convenience of discussion this report will be divided as indicated 
above. 

*Missouri Agricultural Experiment Station Bulletin 95, F. B. Mumford and C. A, Willson. Also 
Missouri Agricultural Experiment Station Bulletin 110, F. B. Mumford and L. A. Weaver. 
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1. Adaptability of Various Pastures 
While pastures, in general, offer distinct advantages from a pork pro

duction standpoint, the adaptability of the different crops varies considerably. 
In general it might be said that a crop, in order to be satisfactory for pasturing 
or hogging down with hogs, must (1) continue to grow as pastured, like alfalfa, 
clover or rape, or (2) serve as a finishing crop i. e. to furnish nutrients in such 
large amounts and concentrated form that they will fatten or finish hogs for the 
market. Corn is of course the best example of a finishing crop for hogging down. 

Evvard of the Iowa Experiment Station* has summarized the essentials 
of an ideal hog pasture. 

1. Adaptability to· local soil and climate. 
2. Palatability. 
3. Heavy yields of digestible dry matter which is comparatively high in 

protein and suitable growing ash. 
4. A narrow nutritive ratio, i. e., fhe relation of digestible protein to 

carbohydrate equivalent should be not wider than 1 to 5, much better still if as 
narrow as 1 to 2. 

5. Succulence (not excessive so as to be "washy"). 
6. Long pasturage season, should come early, withstanding the hot, 

dry summer, and stay late. 
7. Ability to endure trampling and grazing. 
8. Permanency. 
9. Reasonable cost and ease of seeding. 
10. Capability of furnishing quick pasture at any time during the 

growing season. 
11. Leguminous characteristics, i. e., tendencies toward gathering 

nitrogen from the air. 
While no crop meets all of the requirements outlined as essential for an 

ideal swine forage those crops are the most valuable which most nearly meet 
them. 

GENERAL PLAN OF MISSOURI EXPERIMENTS 
Since the investigation conducted at the Missouri Station sought (1) 

to determine which forage crops are most adaptable and (2) to determine the 
amoun t of pork that can be produced per acre with various kinds of pastures, 
the following points in the general plan of the investigation are considered 
significan t. 

Crops Used.-The pastures used included bluegrass, sorghum, rye, 
alfalfa, red clover, sweet clover, rape, rape and oats, cowpeas, cowpeas and 
sorghum, and soybeans. These crops were grown on plots one-half acre in size 
which when the experiments began (1908) were medium to poor in fertility. 
No effort was made to estimate the yield of the. crops except in terms of pork 
produced. The eleven plots used, however, were laid out side by side in oblong 
lots and were fairly uniform one with the other. Each plot was 57.5 feet by 
403.0 feet and contained therefore one-half acre inside the plow furrow. A 
distance of 3 feet was allowed for fence rows-18 inches each side of the fence. 

Weight Records.-At the beginning and close of the experiment daily 
weights were taken for three ~onsecutive days, the average of these weights 
being taken as the initial and final weights respectively. During the experi-

*Iowa Agricultural Experiment Station Bulletin 136, 
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ment weekly weights were taken. The manner of feeding made this necessary, 
as will be seen. from the following. 

Plan of Feeding.-The standard used to determine the amount of grain or 
concentrate which should be fed to the hogs on the different pastures was the 
rate! of gain made by the hogs. Accordingly the shotes in all lots were fed so as 
to gain approximately three-fourths of a pound per 100 pounds live weight 
per day. When the forage was abundant and fresh, relatively little grain was 
required. On the other hand as the season advanced and the pasture became 
less palatable and less plentiful, as was often the case during mid summer, 
it became necessary to increase the amount of grain. In general the grain 
necessary to produce the gain desired amounted to one-half to two-thirds of a 
full feed of grain. Under ordinary conditions, this would mean that the hogs 
should be fed grain to the extent of 2 to 3 per cent of their live weight. A 
100-pound shote, then, would get 2 or 3 pounds of grain per day. The relation 
of amount of grain fed on forage to economy of production is an important 
phase of the"forage crop question and will, as stated in the introduction, be 
discussed in detailin Part II of this publication. The important consideration 
in this discussion (Part I) is that in studying the adaptability of the various 
crops that the method of feeding be the same for all lots, and this was done as 
outlined. 

A sufficient number of hogs were pastured on each plot so that no pasture: 
remained at the end of the grazing season. On the other hand, care was taken 
to see that pasture was available to the hogs at all times while on th~ plots. 
The measure of the amount of pork produced per acre then is meant to be an 
accurate measure of the productive value of that area when utilized for the 
purpose mentioned. 

On leguminous forages, like alfalfa, clover, cowpeas, and soybeans, corn 
alone was the only grain fed. On all other forages usually a ration of 6 parts 
corn and 1 part linseed oil meal was fed . Exceptions to the above will be n.oted 
under discussion of the different crops. A mixture of 3 parts Glauber's salts, 
3 parts, salsoda, 3 parts copperas, 3 parts common salt, 1 part sulphur was 
kept before the hogs in all lots. Water was supplied in abundance. 

The grain ration was fed in the morning except when the amount of 
concentrate became too large to feed at one time, in which case it was fed 
morning and evening. , 

Method of Calculating Returos per Acre.-In order to determine the 
amount of pork which an acre of each crop would produce it is of course 
necessary to first subtract from the total gain that which might be expected 
from the dry-lot feeding orany grain fed in addition to the pasture. In order 
to do this a pound of pork was accredited for each 5.6 pounds of grain. In 
other words, it is a general practice to figure that in dry-lot feeding one bushel 
of corn will produce 10 pounds of pork. With well balanced rations and under 
favorable conditions, it is possible to get more than one pound of gain with 
each 5.6 pounds of grain, even with dry-lot feeding. On the average, however, 
the above figure was thought to be approximately correct and at least as 
representative as any which could be taken to apply to all the different con
ditions existing throughout the experiments. 

Kind of Hogs Used.-The hogs used for harvesting the forage crops were 
in the main grade stock hogs, weighing 60 to 90 pounds. Some exceptions 
were made, since on some occasions it was necessary to use hogs a little heavier 
than the foregoing weights. 
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RESULTS OBTAINED FROM THE DIFFERENT PASTURES 

Alfalfa.-Where alfalfa can be grown there is probably no other forage so 
well adapted for use as hog pasture. This is true for a number of reasons. In 
the first place it is very palatable and since it contains a relatively large amount 
of protein and mineral matter it is admirably adapted for supplementing a 
ration of corn which is low in these nutrients. Furthermore the crop begins 
growing very early in the spring, makes a relatively large growth during the 
summer, especially if the season is hot and dry, and it continues its growth 
late in the season. These characteristics result in a large yield and a long 
grazing season, both of which are distinct advan tages. When pasturing alfalfa, 
care should be taken not to pasture too closely, since the crop as a rule will not 
withstand heavy grazing. It is usually recommended that for best results it be 
pastured so that some hay may be cut from the field in addition to the forage 
furnished the hogs. Under ordinary conditions alfalfa will pasture 10 to 20 
shotes per acre. A new seeding should be pastured very lightly-never more 
than 10 shotes or one sow and her litter per acre. Well established stands 
should carry 20 shotes or two sows and their litters per acre. Good alfalfa 
pasture will balance the corn fed to hogs, provided the amount of corn is less 
than a full feed. If hogs are full fed corn on alfalfa, it is usually advisable also 
to feed a small amount of some nitrogenous concentrate. 

Alfalfa has been used as a pasture for a number of the trials reported in 
this bulletin. However, only one year's results are comparable to the results 
obtained with other crops when the adaptability of the various pastures were 
being studied. The following data, therefore, are the results obtained from 
one year's work. 

RESULTS WITH ALFALFA FORAGE 

Number of days pastured ............................ ............ 163.00 
Number of hogs per acre ....... ..................................... 10.30 
Grain fed per acre .................................................. ..4022.00 I bs. 
Grain fed per pound of gain ........... _ ............................ 3.07 lbs. 
Total gain per acre .................................................. 1310 .00 I bs. 
Gain accredited to acre of forage ............................ 591.80 lbs. 
Value of forage with pork at 8c .............................. $47.34 
Value of forage with .pork at 9c .... _ .................. ....... $53.26 
Value of forage with pork at lOc ............................ $59.18 

The shotes were turned into the alfalfa field on April 10, the crop being 
on this date about six inches high. The experiment closed on September 20, 
thus making a eomparatively long grazing season. The number of hogs per 
acre at the beginning of the experiment was 12. On May 24, however, the 
number was reduced to 10, owing to the fact that it was being pastured too 
closely. Since the hogs were not fed all the grain they would eat during this 
trial, corn was the only concentrate fed· to the shotes pasturing on alfalfa. 

Clover Forage.-Red clover ranks next to alfalfa. as a hog pasture. In 
composition it is quite similar to alfalfa. In fact the big difference between 
these two crops is that the alfalfa may be pastured a little earlier in the spring 
and is not as apt to become coarse and woody during midsummer. Since the · 
yield per given area of clover is usually below that of alfalfa, the pork resulting 
per ~cre is slightly less. On the other hand clover fits much better into satis
factory crop rotations for Missouri farms and is no doubt better adapted to the 
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State as a whole than is alfalfa. Like alfalfa, clover will not withstand heavy 
pasturing. It is most valuable for this purpose when heading and blossoming, 
but if hogs are not turned in until the clover reaches this stage it will take a 
very large number to utilize the pasture before it becomes ripe at which time 
it is woody and unpalatable. After the clover heads are ripe the crop should be 
cut or clipped to allow it to make a valuable new and succulent growth. In 
order to protect the stand, clover should never be pastured so closely but that 
some hay may also be harvested while pigs are using the field for pasture. 
By cutting different parts of the field at in tervals, one area may furnish pasture 
while the other is being cut for hay thus furnishing continuous forage and 
protecting the stand. 

RESULTS WITH RED CLOVER 

(Average of 3 trials) 
Number of days pastured .................................... 129.80 
Number of hogs per acre...................................... 11.50 
Grain fed per acre .................................................. 2823.33 lbs. 
Grain fed per lb. gain............................................ 2.93 lbs. 
Total gain per acre ................................................ 954.00 lbs. 
Gain accredited to acre of forage ........................ 449.10 lbs. 
Value of forage with pork at 8c .......................... $35.93 
Value of forage with pork at 9c .......................... $40.42 . 
Value of forage with pork at lOc ........................ $44.91 

During the first trial with red clover the hogs were turned into the field 
on May 11, when the crop was 6 to 8 inches high. Shelled corn was the grain 
fed on this forage, the amount of grain being about one-half of a full feed or 
about 2 per cent of the live weight of the hogs. The experiment closed October 
5, making a grazing period of nearly five mon ths. 

The stand of clover in the field used for the third trial was not very good 
due to the fact that alternate freezing and thawing of the previous winter 
and the dry spring and early summer following had materially damaged the 
crop. This year hogs were not turned on field until the last of May, when the 
clover was headed out but was very short, being about eight inches high. 
Because of the poor stand and small growth the results obtained from this 
trial were considerably below those of the first two. In fact this year an acre of 
pasture furnished twelve hogs pasture for only 71 days and produced only 212 
pounds of pork which could be accredited to the forage. The results obtained 
then for two of the three trials were better than the average of all three trials 
would indicate. If the two best trials were averaged it is found that an acre of 
clover produced an average of 567.7 pounds of pork, which at 8c would have 
returned $45.41; at 9c, $51.09 and at IOc, $56.77. 

Sweet Clover.-During the time the adaptability of different crops for 
swine pasture were being studied at the Missouri Station, several attempts 
were made to obtain data regarding the value of sweet clove,; but these failed ' 
to yield definite facts. In some of these trials there was failure to get a stand, 
in others the plants became too woody or stemmy for sa tisfactory hog pasture. 
Some general observations resulting from these efforts, supplemented by data 
from other stations, may be of value. 

The Iowa Station reports the results of two years' trials with sweet 
clover.* The crop was seeded April 4, and the first year's growth was turned 

*Iowa Agricultural Experiment Station Bulletin 136. 
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onto June 22, furnishing pasture for a period of 141 days or until November 10. 
The second year's growth furnished pasture earlier (May 19) than during the 
first trial, but not so successfully since the growth was inclined to become 
coarse in August, even though some hay was taken from the field. The second 
year, however, hogs were on the plot until October Hi. The relative net profits 
per acre were $42.07 and $23.46 respectively. for the first and second years. 
Regarding these two trials it is also stated that "fortunately one-ninth of the 
plot the second year was first year's growth, otherwise the results would have 
shown a much greater difference." Also that "sweet clover in its first year of 
growth is equal to red clover, but in the second year the plant becomes too 
coarse for the most satisfactory results." . 

The following report of the Minnesota Station* gives the results and the 
conclusions drawn by Ferrin and McCarty who conducted a trial comparing 
sweet clover, alfalfa, and rape pasture. 

"Both the rape and the sweet clover were sown in the spring of 1925 while 
the alfalfa had been pastured each of the two previous seasons. A crop of hay 
was cut from the sweet clover and alfalfa plots before the experiment was 
started. 

Ten pigs were fed in each lot . The pigs were well grown averaging 89 
pounds in weight, and, since the object of the experiment was to compare the 
efficiency' of the pasture crops, tankage was not included in the ration. The 
feeds given each lot were corn in the proportion of 70 per cent and standard 
middlings 30 per cent. In order to grow the pigs to good advantage and make 

. efficient use of the pastures all lots of pigs were hand fed daily 3 pounds of 
feed for each 100 pounds total weight of the pigs in a lot. A mineral mixture 
composed of equal parts of slaked lime, bonemeal, marl, charcoal and common 
salt wasfed at the rate of 1 pound per pig per month. 

There was no noticeable differenc;e in the appetites of the pigs for the 
different pasture:: crops. The pigs on sweet clover pasture were grazing a 
longer time each day and seemed to be less able to satisfy their appetites than 

TABLE 3.-A COMPARISON OF SWEET CLOVER, ALFALFA AND RAPE PASTURE JULY 

1 TO OCTOBER 15, 1925, MINN ESOTA AGRICULTURAL EXPERIMENT STATION 

(On pasture each lot received a ration of shelled corn, standard middlings, 
and minerals) 

Lot II III 

Pastu re S weet clove r Alfalfa Rape 

Days on fee.d ____ ______ __ ____ 106 97 91 
Av. initial wt. Ib •.. _______ ____ 89.23 89.63 89 . 33 
Av. final wt. Ib . .. ______ ___ ___ 2eO. 33 zeO . 07 200.3 3 
Av. daily gain, Ib • . _______ ___ _ LCS I. 14 1. 22 
Feed for 100 lb •. gai n 

Shelled corn _______________ 279 . 32 256. 38 236 . 22 
Standard middlings ____ __ ___ !l8 . 50 IU9 _ 38 IOU. 84 
Minerals __ . ____ __________ __ 3. 27 3..01 2.80 

Total feed for 100 lb • . gain __ __ 4(,1. C9 368 _ 77 339. 86 
Cost of 100 Ib._ gaint _________ $6 .64 $6. II $5 .61 

FEED PRlcEs.-Average Minneapolis quot at ions Jul y 1 to October 15, 1925 : Shelled corn $1.00 per 
bushel , 'Standard middling. $26.25 per ton, Mine,,!. $3.00 per hundred. 

*Multigraphed data H. 22 Minnesota Agricultural Experiment Station. 
tNot incIudi"g pasture charge. 
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the pigs in the rape or alfalfa lots. The sweet clover did not at any ti ·me be
come hard and woody. It was clipped back before the experiment was started 
and thereafter was grazed close enough to always furnish good feed. 

CONCLUSIONS 

(Minnesota Experiments) 

"1. Satisfactory gai ns were made on a 3 per cent graIn ration with 
anyone of the three crops, sweet lover, a lfa lfa, or rape. 

"2. The grai n to produce 100 pou nel s ga i n wi th ra pe pasture was 8 
per cent Jess than with alfalfa and 18 per ent Ie s than with swee t clover. 

"3. The cost of gains for the swee t clover lot was approximately $1.00 
per hundred higher than the rape lot and 50 cents per hundred higher than the 
al fal fa Jot . 

"4. From the standpoint of rate of gain an I grain req uired per pound of 
gain in this trial rape ranks firs t, alfalfa se a nd , and sweet clover third as 
forages for growing pigs under conditions Stich as those in eastern entral 
Minnesota." 

Taking the Iowa and Minnesota results and also the observations made at 
the Missouri Station into consideration, it might be said that sweet clover, 
whi le making a satisfactory pasture the firs t year, is not equa l to alfalfa, red 
clover, or rape as a swin e forage. It may be pastured somewhat earlier in the 
spring, however, than any f the other crops mentioned. 

Rape and Rape Mixtures.- Dwarf ssex rape and mixtures, such as rape 
and oats or as rape, oats and clover, have some distinct advantages as hog 
pastures. In fact more than twenty trial s at the Missouri Sta ti n with rape 

Fig. 2.-1f oats are sown with rape, do not get the onts too thick. Til rape is more 
valuable than the oats. Pigs turned on rape and oats when the oals 3re In lhe dough stage 
first paslure ofT the oats, lhen th rnpe comes on. 
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alone or in the com bin a'tions mentioned show without question that this forage 
is the best spri ng-sow n an nu al crop which can be used on the more fertile 
soil s in the State for the productio n of hog pasture. While rape is not a legum e! 
it should be consid ered a nitrogenous forage sin ce its protein content compares 
quite favorably with that of alfalfa and clover. Rape also contai ns considerable 
calcium so this crop makes an excell ent p'!sture to a t least help balance the 
corn which is usuall y the principal concentra te fed to hogs on pasture. 

The cost of seed ing rape' is re latively small , si nce 5 or 6 pounds per acre is 
all that is needed. In purchasing seed be sure to st ipulate the Dwarf Essex 
va ri ety since other kinds of rape have litt le or no va lue for pasture. Different 
methods of seeding have been tried out at thi s Sta tion with the result t hat 
broadcasting the seed on a well prepared seed bed and covering the seed by 
harrowing lightl y is considered th e most prac ti cal way of securing rape pasture. 

Fig. 3.-Rape or rape mixtures have produced more pork per ac re than ony other 
an nl.lal spring-sown forage. 

This crop may be seeded as early in the spring as the grou nd can be worked 
and while early seeding gives best resu lts due to the fact that it makes .maxi
mum growth during the cool moist growing season, the period of seed ing may 
be extended as late as June, usuall y with success. With favorable conditions 
rape grows rapidly, producing a large succulen t forage which is ready for 
pasturing in 6 to 8 weeks after seeding, th\lS furnishing earl y summer pasture. 
While this crop makes the most growth during spring, early summer and 
fall it is drouth resistant and if not pastured too clo ely it will continue to 
fur;'ish pasture for a long grazing p ri d sin ce it is quite frost resistant, re
quiring a heavy fr st to damage it. The al ility of this pJant to come on again 
after some pasturing, cause man y to make a practice of having two or m re 
fields seeded at differen t times and alternating the hogs from one field to the 
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other as the condition of the crop warrants. By this system fresh forage is 
always available, which is an important factor for most economical production. 

Two criticisms are sometimes made of rape as a hog pasture, though 
experiment station results do not substantiate either of them as being of 
importance. Some report that rape is not palatable and that hogs do not eat it 
as they should. Investigation usually reveals the fact that those making such 
statements fail to appreciate the carrying capacity of an acre of rape or its 
ability to grow rapidly under favorable conditions so that the number of hogs 
with which it is being grazed is insufficient to make apparent headway in 
consuming the crop. This, then, accounts for the observation that the hogs do 
not appear to be eating it rather than that it is unpalatable and is not being 
eaten in sufficient amounts. The other objection sometimes made to rape as a 
hog pasture is that it causes the skin of the hogs to blister and become sore. 
When heavy dews are followed by hot sunshine this may happento a limited 
extent, particularly with thin skinned or light colored hogs. The skin on the 
ears seem most susceptible to blistering but an application of grease such as 
carbolated vaseline has always rapidly cured the infected area in the few cases 
which have occurred during the many experiments with this crop at this 
station. 

In general the concentrate fed the hogs grazing on rape or the rape mix
tures consisted of 6 parts corn, 1 part linseed oil meal. 

RESULTS WITH RAPE 

(Average of seven trials) 
Number of days pastured............................... .... S1.61 
Number of hogs per acre...................................... 22.S5 
Grain fed per acre .......... ............ ............................ 2504.14 Ibs. 
Grain fed per pound of gain....... ......................... 2.98Ibs. 
Total gain per acre ................................................. S41.14Ibs. 
Gain accredited to acre of forage ........................ 394.57 lbs. 
Value of forage with pork at Sc .............. ............ $31.56 
Value of forage with pork at 9c .......................... $35.51 
Value of forage with pork at lOc ........................ $39.45 

The time of turning hogs on the rape forage varied in the seven trials 
just reported from the middle of June to the middle of July and the time of 
removing the hogs from the latter part ofJuly to the first of November. With 
later work with rape (reported in Parts II and III of this bulletin) the length 
of the grazing season was materially lengthened by early seeding and by being 
careful not to pasture too closely during midsummer; so that it may be said· 
that this crop properly handled should furnish pasture in Central Missouri 
from June 1 to 15 until November 15 to December 1. The length of the grazing 
season reported then for these earlier trials is shorter than need be the case. 

Attention is called to the fact that while the length of time this crop 
was pastlJred was much shorter than for clover or alfalfa the number of hogs 
was approximately twice as large. 

The amount of pork credited to the forage varied directly with the 
length of time pastured, indicating that the yield of rape varied materially 
during the different seasons. The'smallestamount of pork produced per acre 
was 181.97 pounds for rape seeded in rows in 1915. That same year rapt' 
broadcasted produced 373.22 pounds of pork per acre. The largest amount of 
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pork produced anyone year was in 1913 when pork was produced at the rate of 
635 pounds per acre. In none of the trials did the amount of concentrate 
required to produce a pound of pork vary greatly from the average of 2.98 
pounds. These data indicate then that rape as a forage crop approaches 
closely although ranking somewhat below red clover. 

The seeding of a mixture of rape and oats is preferred by many to rape 
alone. If this mixture is used, however, it is well to appreciate the fact that 
the rape is more valuable than the oats and care should therefore be taken not 
to make the seeding of oats so heavy that there will be little or no rape. This 
mistake was made in the earlier trials at this Station when 5 or 6 pounds of 
rape was broadcasted on a well prepared seed bed and the seed then covered by 
drilling in the oats. This method of seeding resulted in the rape being covered 
too deeply so that the crop produced was too largely oats. A better mixture 
was obtained in later trials by first drilling or broadcasting not to exceed 
(less is better than more) 1 bushel of oats per acre and then broadcasting the 
rape seed (at the rate mentioned above) and covering by harrowing in lightly. 
The two principal advantages claimed for the rape and oat combination over 
rape alone is that the resulting crop may be pastured at an earlier date and 
that in many cases the soil on which the pasture is to be grown may be better 
adapted to oats than rape, so that the resulting yields will be larger. 

Rape and oats are ready for grazing when the oats are in the milk or 
dough stage. The hogs will usually pasture first on the oats and as they are 
grazed off the rape will come on and furnish pasture for the rest of the season 
if not grazed too closely. 

RESULTS WITH RAPE AND OATS 

(Average of nine trials) 
Number of days pastured.................................... 81 
Number of hogs per acre...................................... 17.49 
Grain fed per acre ........... .. ..................................... 2807.55 lbs. 
Grain fed per pound of gain........................... ..... 3.16 lbs. 
Total gain per acre ................................................ 888.44Ibs. 
Gain accredited to acre of forage ........................ 398.37Ibs. 
Value of forage with pork at 8c .. ........................ $31.86 
Value of forage with pork at 9c .......................... $35.85 
Value of forage with pork at lOc ........................ $39.83 

It will be seen that the average results with rape and oats were very similar 
to those obtained with rape alone. The amount of pork produced per acre was 

·practically the same in each. case. Somewhat more grain, however, was re
quired to produce a unit of gain with the mixtures resulting in a larger amount 
of grain being fed per acre--2807.55 pounds, as compared with 2504.14 pounds. 

The amount of pork credited to the forage varied in the nine trials from 
321.2 pounds to 630 pounds. 

Clover with Rape and Oats.-In general the writer is of the opinion that 
red clover to be used for hog pasture should be secured in the primary rather 
than in a secondary rotation. In other words if the main farm rotation is for 
example, corn, wheat, and clover, then a part of the forage secured in this 
manner should be utilized for hog pasture. The growing of clover in smaller 
fields, however, may sometimes be practical and clover i)as been secured in 
this way at this Station by seeding with rape and oats. 
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The rape, oats and clover mixture was seeded in the manner indicated 
for rape and oats except that clover, at the rate of 8 pounds per acre, was 
broadcasted with the rape and on the whole this mixture has given better 
results than either rape alone or the rape and oats mixture. Attention is called 
to the fact that if a stand of clover is desired for pasturing the next year that 
considerable care will need to be observed so that the immature clover will at 
no time be pastured so heavily as to endanger the stand. Also there is some 
chance of not securing a set of clover during a dry season due to the-fact that 
the rape and oats remove a large amount of moisture from the soil leaving 
less than is needed to maintain the young clover plants. It is because of these 
facts that in general it is believed that clover would best be secured in the 

- primary rotation as previously suggested. 

RESULTS WITH RAPE, OATS, CLOVER 

(A verage of four trials) 
Number of days pastured __ . ___ ______ _______________________ _ 104.60 
Number of hogs per acre________ __ ______________ _________ ___ __ 13.82 
Grain fed per acre ________________ ____ ___ ____________ -___ ____________ 2577.50 lbs. 
Grain fed per pound of gain________ ___ ____ ___ _____ __ _____ 2.74Ibs. 
Total gain per acre ________ ____ _______ ___ ____ ____ ___ ___ : __ __ ___ ____ 939_25Ibs. 
Gain accredited to acre of forage __________ __ ____________ 479.00 Ibs_ 
Value of forage with pork at 8c _____ ____ ___ ___ ____ ___ ____ $38.32 
Value of forage with pork at 9c ________ __________________ $43.11 
Value of forage with pork at lOc_. __ _______ __ __________ $47.90 

Comparing the results with rape, oats, and clover with those with rape 
and oats, and rape alone it will be seen that the rape, oats, and clover furnished 
pasture for a smaller number of hogs for a longer period. Less total grain was 
fed per acre to hogs on this forage than on rape and oats and about the same 
amount as on rape alone. It took a little less grain to produce 1 pound gain 
on rape, oats and clover than on either rape and oats or rape alone. By careful 
pasturing it was possible to secure on the average a little more pork per acre 
when both oats and clover were added to the rape_ 

Sorghum.-The chief value of sorghum as a hog forage lies in the fact 
that it furnishes an abundance of forage during dry, hot weather when other 
forage crops make but little growth. For forage purposes sorghum should be 
sown the latter part of Mayor the first of June, and it will be ready to turn 
onto in 6 weeks. It may be sown with the grain drill, every hole being allowed 
to sow, or broadcasted at the rate of 1 bushel per acre_ To get the best use of it 
as a for"age for hogs it should not be allowed to become too coarse before 
beginning to pasture. Turn the hogs in when the forage is 1.% to 2 feet high 
and at the rate of about 12 hogs per acre. The sorghum at this time is tender, 
succulent, and most digestible, and will give the best results_ 

The first trial with sorghum forage began on July 6, and closed October 19. 
From September 14 until the close of the experiment the hogs pastured on 
second~growth sorghum. While the hogs were pasturing on the second-growth 
very unprofitable gains were made_ It took three times as much grain to 
produce a pound gain during this period as was required while the hogs were 
pasturing the first growth. The second-growth sorghum must havre had a 
poisonous effect on the hogs much the same as the effect upon cattle and sheep. 

During the second trial results differed somewhat in regard to pasturing 
the second . growth of the forage. The largest gains were made during three 
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weeks when the hogs were on second-growth sorghum. The gain made during 
this time was more than twice the amount made for any other similar period. 
Not only was the total gain larger but it required during this period only 2.49 
pounds of grain to produce a pound of gain as compared with 3.5 pounds for 
the entire period. In spite of these large gains the second-growth sorghum 
appeared to be more or less poisonous. During two weeks three hogs in this 
field acted as if they had been poisoned. Only one of these, however, was 
affected to any extent and even this one did not refuse to eat grain . It seemed 
to be paralyzed in the hind quarters and could not get up. During the week 
the shote was not able to get up it was fed grain as usual and gained 5 pounds 
that week. All of these shotes became affected a day or two after a warm rain 
which had followed a protracted dry spell. . When the rain came there was not 
much in the field except dry stubs of the sorghum stalks. Soon after the rain 
the second growth came on. About the time the hogs became affected they 
were noticed eating the new growth and also chewing on the dry stalks. Since 
no bad results were observed later when the hogs were grazing entirely on 
second growth, it is possible that the poisonous principle was developed by the 
warm rain in the stalks of the first growth. All of the sick pigs recovered and 
made gains which compared favorably with those made by the other hogs in 
this field. The second trial began.July 20, when the sorghum was about 3 
feet high and very thick, and the trial dosed Septem ber 28. There was some 
second growth after August 14 and the hogs pastured en tire!y on second growth 
after August 25. 

RESULTS WITH SORGHUM 

(Average of two trials) 
Number of days pastured .... _ .......................... _.... 86.5 
Number of hogs per acre...................................... 15. 
Grain fed per acre .............................................. ..4848. lbs. 
Grain fed per pound of gain.. .............................. 4.0 lbs. 
Total gain per acre ........................................ : ....... 1140.6 lbs. 
Gain accredited to acre of forage ............. _ .......... 275.0 lbs. 
Value of forage with pork at 8c .......................... $22.00 
Value of forage with pork at 9c .. ........................ $24.75 
Value of forage with pork at 1Oc ........................ $27.50 

The average results of the two years' trial show that sorghum may be 
pastured with profit during the time when other forages ar/! limited, owing to 
hot dry weather. The length of the grazing season varied from 68 in the 
first to 105 days in the second trial and the amount of pork produced per 
acre varied from 236.3 pounds to 313.7 pounds. 

Sudan Grass.-The Missouri Station has no experimental results to 
report with Sudan grass. The composition of this forage is very similar to 
that of sorghum. In time and manner of seeding, soil adaptability, etc. these 
two crops are also very similar and since the Sudan grass does not grow so 
rank, i. e. produces a finer stem, it is preferred to sorghum by many as a hog 
pasture. Furthermore lit!=le if any risk is involved in pasturing the growth 
which Sudan makes after the first growth has been removed and this fact 
combined with the opinion that Sudan will make more continuous growth 
while being pastured adds to its popularity. As is the case with sorghum, the 
value of Sudan grass for hog pasture lies in the fact that it may be grown where 
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it is not possible to grow the better crops like alfalfa, clover, and rape, or will 
produce forage at a time when these pastures are not available. Results ob
tained at the Kansas Station indicate that for use as a pasture for hogs being 
full fed corn and tankage during the summer and fall Sudan grass compares 
very favorably with alfalfa. The following is a part of the report made by the 
Kansas Station on this project.* 

"The pigs . in this test were full-fed by hand shelled corn and one-fourth 
of a: pound of tankage per day per head. Lot 3, consisting of 10 pigs, were 
pastured on one-half acre of alfalfa, and Lot 4, consisting of 10 pigs, were 
pastured on one-half acre of Sudan grass. The pigs in both lots were fed ex
actly the same amount of shelled corn and tankage. The corn was fed on the 
ground, on as dry and clean a spot as could be reached conveniently. The 
tankage was fed in a trough. Detailed results are given in Table 4 from Kansas 
Station Circular 112. 

TABLE 4.-RESULTS OF A 120-DAY FEEDING TEST SHOWING THE RELATIVE VALUE 
OF ALFALFA AND SUDAN GRASS PASTURES FOR SPRING PIGS. (KANSAS 

AG. Exp. STA.) 

Corn. tankage and alfalfa 
Rationt pasture 

Lot No. 3 
Number of pigs in lot 10 

pounds 
Average initial weight per pig 72.27 
Average final weight per pig 219 .63 
Average total gain per pig 147.36 
Average daily gain per rig 1. 23 
Average d;tily ration per pig: 

Corn 4.19 
Tankage .25 

Feed required. for 100 pounds gain: 
Corn 
Tankage 

340.78 
20.36 

OBSERVATIONS AND CONCLUSIONS 
(Kansas Agr. Exp. Sta.) 

Corn, tankage, and 8u~an 
grass pasture 

4 
10 

pounds 
72.87 

215.83 
142 .96 

1.19 

4.19 
.25 

351. 27 
20.98 

"1. The pigs pastured on Sudan grass (Lot 4) made almost as large daily 
gains as the pigs pastured on alfalfa, the gains on Sudan grass being 1.19 
pounds per head per day and those on alfalfa. 1.23 pounds per head per day. 
It required only 10.41 pounds more corn and 0.95 of a pound more tankage 
to produce 100 pounds of gain on Sudan grass than on alfalfa pasture. 

"2. The 10 pigs on one-half acre of alfalfa pasture had plenty of pasture 
but not a sufficient surplus to require cutting. On the other hand, the 10 
pigs on one,half acre of Sudan grass could not keep it pastured down to a 
reasonable length. It was necessary to cut the Sudan grass twice between July 
3 and November 3. The lower parts of the Sudan grass stalks kept green and 
succulent from frost until November 3 and the pigs seemed to relish them. 
The pigs on Sudan grass did as well during the last 30 days as those on alfalfa 
pasture. 

*Kansas Agricultural Experiment Station Circular 112. 
tThe . ~orn was fed on the ground. 
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"3. T hese results indicate that for all practical purposes Sudan grass is 
just as efficient a pasture crop as alfalfa for fattening pigs during summer and 
fall mon ths." 

Weber of the Kansas Station in commenting further upon their trials 
with Sudan states· that under their conditions Sudan pasture will carry 
approximately twice as many hogs per acre as alfalfa but that one of the 
drawbacks of Sudan is that it is someti mes ruined by chinch bugs. 

Fill. 4.-Both sorghum and S udan g ra ss are va lua ble because e ither of them furni shes 
pasture d uring midsummer when hot dry weather may prevent other crops from makin g 
mu ch growth. 

The Nebraska Station reports· results with Sudan grass similar to those 
from Kansas, i. e. during summer and fall hogs full fed corn and tankage on 
Sudan grass made approximately as rapid and economical gai s as did similar 
hogs on alfalfa pasture. In commenting upon their work with Sudan and 
alfalfa pasture Loeffel of the Nebraska Station makes the following statements: 
"For our conditions, I believe Sudan is the best annual pasture During the 
hot dry weather it will carry more s tock than any other pasture .... The 
advantage of alfalfa lies in its permanence and also that it furni shes much 
pasture before the Sudan is read y and also after it is gone. T he worst fau lt of 
Sudan is the shortness of the pasture season. It is a hot weather plan t, coming 
late and going earl y. " 

As a spring-sown annual hog pasture where rape is not well adapted or as 
an emergency pasture Sudan will no doubt also give good results for Missouri 
cond i tions. 

Bluegrass.- Taking the State as a whole, bluegrass is the most common 
and the best of our permanen t pasture grasses. There are severa l reasons wh y 

*1 nformation to the author. 
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it is valuable as a forage for swine. It can be pastured very early, furnishes 
forage for a long grazing period; in fact, if allowed to grow up in the fall, it 
will furnish considerable hog pasture during the more favorable time of winter. 
This pasture may be grown on land not suited for cultivated crop's, and has a 
small cost of production. The chief disadvantages of bluegrass as a hog pasture 
lies in the fact that during midsummer it is likely to become dry and unpala
table to hogs and also that it is not so well adapted for feeding with corn as 
are crops like alfalfa, clover and rape, since it does not contain as much pro
tein, i. e. bluegrass is it carbonaceous rather than a nitrogenous forage. Young, . 
immature bluegrass, however, is better in this respect than the forage after 
it matures. 

RESULTS WITH BLUEGRASS 

(Average of nine trials) 
Number of days pastured ............... ... .................. 136.28 
Number of hogs per acre.. .. . . .. ......................... 12.19 
Grain fed per acre ......... .. ......... ... ..... ....................... 5689.57 lbs. 
Grain fed per pound of gain.. .. .. ............. .. ......... 4.41Ibs. 
Total gain per acre ............ ... ...... ... ......................... 1290.57 lbs. 
Gain accredited to acre of forage ........................ 274.42 lbs. 
Value of forage wi th pork at 8c .......................... $21.95 
Value of forage with pork at 9c .......................... $24.69 
Value of forage with pork at lOc ........................ $27.44 

In the last two trials bluegrass was used as pasture only during the time 
when it was most palatable or for a period of approximately two months. 
The length of the grazing season varied in the other trials from 144 to 200 
days. Approximately the same number of hogs was used each year. The 
amount of pork produced per acre varied in general with the number of days 
pastured although the first trial is an exception to this, only 120.7 pounds of 
pork being produced per acre. 

During the first trial several mistakes were made in the management due 
to the fact that little was known about methods of feeding on such forage. 
To begin with, too little grain was fed so that the gains were not put on as 
rapidly as they should have been .. The hogs were fed too near a maintenance 
ration. Shelled corn was the grain used. Better results-279.8 pounds-were 
obtained from the second trial. The amount of grain which the hogs received 
at the beginning of this trial was 2~ pounds per day for each 100 pounds live 
weight .. The experiment also began somewhat earlier this season. Shelled 
corn was again used as the grain ration . 

The third year the bluegrass was supplemented with a grain ration com
posed of 6 parts corn meal and 1 part linseed oil meal. The hogs were turned 
on the forage on April 10 which was three weeks earlier than in the second 
test, and five weeks earlier than the time of beginning to pasture in the first 
trial. This year pasture was furnished for 200 days, and 542.0 pounds of 
pork was produced per acre-the largest amount for anyone season. 

Shelled corn, 6 parts, and linseed oil meal, 1 part, was the grain supple
ment used for both 1911 and 1912. In previous years it was observed that dur
ing the hot dry time of late summer the hogs on bluegrass did not make eco
nomical gains. For this reason during the time when the grass was not growing 
the hogs were removed and later when the fall rains again started the grass, 
more shotes were turned upon the forage. This practice was also followed 
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during 1912. J n 1011 the grass was pastured beginning Apri l 22 un til August 12 
at the rate of 12 head per acre; from August 19 unti l October 22 at the rate of6 
hogs, and from October 22 until November 11 at the rate of 18 hogs per acre, 
the experiment being closed on this date. 

During 1912 the shotes were turned on the bluegrass May 11 and were fed 
until July 26, when they were removed, owing to the fact that the grass was 
short and dry and was no longer palatable. On August 24 th e rains again 
started the grass and hogs were placed in this fi eld where they remai ned until 
October 26. 

Fig. S.-Bluegrass is most valuable for hog pasture in the spring, ea rly summer, 
[all , and winter. It should be supplemented with other pasture during midsummer. 

The important facts brought out by these nine trials are that for 
best returns bluegrass should be grazed mostly during spring and earl y 
summer and during late summer and early fall. During the hot, dry weathe r 
a more succulent forage shou ld be provided. Best gains were made where the 
corn, fed on the bluegrass, was supplemented with a higher protein feed: 

Since a somewhat heavier allowance of corn and the addition of a protein 
concentrate (linseed oil meal) gave better results these practices were con
tinued after the third trial and the later results justify the sta tement that a 
heavier grain ration is required to produce a given amount of gain with hogs 
on blu egrass than is the case wi th any of the other crops already discussed in 
thi s bulletin . The trials with bluegrass indicate also that for best returns 
bluegrass should be grazed mostly during spring, early summer and fall, 
supplementing this pasture with a more succulent pasture during hot dry 
midsummer. If this is done the amount of grain required to produce gains 
can be materially decreased as compared with the figure shown by the average 
of the nine trials. 

Soybeans.-Seven trials with soybeans at the Missouri Station indicate 
that thi s crop is not a satisfactory one for hogging off. As a forage or pasture 
crop they have not p roven as valuable as pastures like alfalfa, clover, rape, 
Sudan grass, or sorghum . In fact even bluegrass has produced more pork per 
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ac re th an th e same area of soy beans. As a fini shing crop they ca nn ot compete 
with co rn sin ce an acre of corn hogged uff will prod uce much more pork than 
wi ll an ac re of soy beans. No doubt one of the reasons why soy beans have 
not given larger returns is that th ey furnish pasture for onl y a relatively short 
period . W hen pastured off by the hogs t he forage does not co me on again and 
the hogs do nut ~a t t he beans in sufficient quantiti es to make satisfactory 
gains, so th at it is desirable to feed at least a three-fourth feed of corn to hogs 
foragin g on soy bea ns. Expe rim ental work with soy beans in dry lot indicates 
that 6 parts co rn fed with 1 part beans makes about a balanced ration. Hogs 
so fed, howeve r, need some additi onal minera l in th e furm of calcium and 
phosp horu s. At the Missouri Stat ion a mi xture of equal parts grou nd lime
stone, acid phosp ha te, and sa lt has proven satisfac tory. 

Pig. 6.-Cowpeas and soybeans produced lesl pork per acre than any other 
paslu re used ill th ese trials. 

R ESULTS WITH OYBEANS 

(Average of seven trials) 
umber of days pastured .. ................................ 24.70 
umber of hogs per acre...................................... 17.3 
rain fed per acre .................................................. 841.42 Ibs. 

Grain fed per pound of gain ....................... ......... 2.59 lbs. 
Total gai n per acre ................................................ 324.85 Ibs . 

. Gain accredi ted to acre of forage ........................ 174.64 lbs. 
Value of forage with pork at c .......................... $13.97 

alue of fomge with pork at 9c .......................... $15.71 
Va lue of forage with pork at lOc........................ 17.46 

In the seven trials wi th soy beans the period when the hogs were on soy
beans varied fr m 14 to 42 days and the number of head used per acre varied 
from 10 to 24. Theamoun t of pork produced per acre vari ed from 324 pounds 
to 29 .4 pounds . The amount of corn fed required per pound gain also 
varied considerably in the various tests from 1.97 pou nds to 5.03 poun Is. Th e 
results with soybeans indicate that in general thi s crop might be expected 
to yield greater returns when harvested for hay or seed rather than h gging off. 
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Cowpeas.-In fact cowpeas have given even poorer results than those ob
tained with soybeans. There was less variation from the average in each of 
the six trials with cowpeas in regard to length of time pastured, and number 
of hogs per acre than was true with soybeans. The amount of pork produced per 
acre, however, varies more-from as little as 10 pounds one year to as much as 
363.1 poundsfor the best year. For only one out of the six years, however, 
could the results secured be considered satisfactory. . 

RESULTS WITH Cow PEAS 

(Average of six trials) 
Number of days pastured .. .. . _____ ._: __ . ___ . __ . ___ ._______ 31.69 
Number of hogs per acre ____ ______ _________ . ____ _ .. __ ____ __ ._ 12.91 
Grain fed per acre_ .. _____________ ____ __ . ___ ____________ __ __ ___ . ____ 903.66Ibs. 
Grain fed per pourid of gain .. _________________________ ___ __ 2.911bs. 
Total gain per acre _____ ; _________ _______________________ . ___ . _____ 310.63 lbs. 
Gain accredited to acre of forage ___________________ _____ 149.36 lbs. 
Value of forage with pork at 8c. ______ . __ __ _____ __ ___ __ _ $11.94 
Value of forage with pork at 9c. _____________ . __________ _ $13.44 
Value of forage with potk at lOc ___________ : ______ ___ ___ $14.93 

Rye or Wheat.-All the experimental work at the Missouri Station with 
pastures has been conducted during the summer so that data has not been 
secured with rye or wheat pastures during late fall, winter and early spring. 
The use of these crops, however, cannot be too strongly advocated since they 
will furnish green succulent feed at a time when badly needed and riot available 
with any -other kind of pasture, with the possible occasional exception of 
bluegrass. For fall pigs, the breeding herd and especiaIIy sows suckling pigs 
rye or wheat pasture sown during early fall will materially simplify feeding 
operations. 

Some results have been obtained at this Station hogging off ripe rye grain 
which indicates that the crop may be utilized in this manner as may also 
wheat under some circumstances, as for example, when corn is relatively 
high and wheat is cheap or if for any reason such as a poor stand, harvesting 
the crop in the usual manner does not appear justified. 

SUMMARY OF PART I 
The results of the 48 feeding trials reported herewith indicate that 
(1) Alfalfa is the best hog pasture, followed closely by red clover, alsike 

clover, and rape or rape and oat mixtures . 
(2) First-year sweet clover makes a very good pasture but would rank 

below the ones already mentioned. 
(3) Sorghum and Sudan grass produce less pork per acre than alfalfa, 

clover, rape, or sweet clover, but are good emergency crops and furnish pasture 
when other crops cannot be grown or at a time when other pastures are not 
available. Their value then is due to the fact that they furnish' pasture under 
unfavorable conditions rather than upon the amount of pork produced per 
acre by them. 

(4) Bluegrass is the best permanent pasture for most sections of Mis
souri and its main value lies in this fact and its cheap production cost. It 
gives best results during latespring, early summer and fall, although under 
certain conditions it has considerable value as a winter pasture_ Other pas
tures should be furnished during midsummer. 

(5) Soybeans and cowpeas have not proven satisfactory for hogging'off. 
(6) Rye and whea t should be used for pasture in fall and early spring. 



PASTURES FOR HOGS 25 

II. Amount of Grain or Concentrate to Feed on Pasture. 

The amount of concentrate to feed to hogs on pasture is one of the most 
important problems in connection with the use of pastures for pork production. 
Is it necessary to feed any grain if good pasture is provided? If so how much? 
Will an allowance of one-fourth, one-half, three-fourths or a full feed of grain 
give the best resul ts? If hogs are full fed should they be fed by hand or self fed? 
These are some of the questions which naturally arise as to the amount of 
grain to feed to hogs on forage. 

It is not possible to make a general recommendation as to the amount of 
grain to feed which will apply in every case, for there are a number of condi
tions which must be taken into consideration when making a decision regarding 
this point. Some of the more important factors influencing this are age and 
weight of the hogs, and the object in feeding, i. e. whether they are to be devel
oped for breeding animals or for the pork market, and if for market whether 
it is the object of the feeder to get them to market as soon. as possible, or to 
grow them first and then fatten them. The system of management, then, which 
is practiced on a particular farm, or at a particular time, may determine to a 
large degree the amount of grain to feed. There are, however, several more or 
less definitely determined facts which should help decide this point. 

In the first place, experimental work at a number of different experi
ment stations has shown that the best forage crop is little more than a main
tenance ration, so that it is seldom profitable to force hogs to live on forage 
alone, unless the object is merely to maintain them as might be the case with 
mature sows not pregnant or sows not suckling pigs; In other words, young 
pigs, pregnant females, or sows suckling pigs should receive some grain even 
when the forage crop is of the best sort such as alfalfa, clover, or rape. 

Experimental work has also shown that when the grain ration is not 
limited, i. e. when the hogs are fed all the grain they will eat, · a maximum of 
high-priced concentrates will be required to produce gains made while hogs 
are on pasture. For example: the Utah Station conducting a series of trials 
over twelve years with 60- to 75-pound pigs on alfalfa, found that 4~3 pounds 
of grain was required to produce 100 pounds of gain when a full grain ration 
was fed; 383 pounds . when three-fourths of a full grain ration was fed; 304 
pounds when one-half ora full grain ration was supplied, and 247 pounds wheri 
the grain was one-fourth of a full feed. These figures show, then, that if the 
grain ration is limited less of the concentrates will be required to produce a 
given amount of gain. On the other hand, the pigs fed the limited ration gained 
less rapidly, 1.2 pounds daily for the full fed lot compared with one-half 
pound for the lot fed one-fourth of a full feed of grain, so that it would take 
longer to make the pigs marketable in the latter case. These and similar 
data indicate that the feeding of less than one-half of a full feed of grain is 
seldom if ever justified even on the best pastures. 

While limiting the amount of grain fed to hogs on pasture will result in 
cheap summer gains, if this method of feeding is followed it is possible that 
thl:: finishing period may be prolonged until the more expensive dry-lot feeding 
in winter may be required in order to get the hogs .on the market, thereby 
losing what has been gairied. In order to find out just what does happen when 
spring pigs are full fed on pasture as compared with feeding a limited amount . 
of concentrate during the grazing season and finishing by feeding in dry lot 
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when new corn was availabl e the Missouri Sta tion fed out a ca rl oad of hogs 
by each of these sys tems of manage men t. 

EXPERIMENT I 

Animals Used.-The pigs used on thi s projec t were purebred P oland 
Chin as produced on the Un i versi ty farm by sows of similar ty pe and breed ing. 
T hey were sired by boars which we re lirter mates. T he pigs, th erefore, were of 
uniform type and qu alit y. At wea ning tim e 145 h'ead of these pigs wen: 
di vided into two droves, 73 in one lot and 72 in the o th er. The average ini tial 
weight of the pigs in Lot I was 34.0 lbs. while the ave rage weig ht of th e pigs in 
Lo t II was 34.3 pounds a t the beginning of th e experimen t. 

Fig. 7.- This ca rload of hogs (Lot 1) was fun f ed from weaning time until they weighed 
200 pounds. They were on pasture 120 days and 395 pounds of grain were required to produce 
100 pounds gain . Total length of feeding period 161 days. 

Ration Fed.- Both lots of pigs were fed the same kind of concentrate 
through the summer, consisting of 9 parts shelled corn, 2 parts shorts. and 1 
part tankage by weigh t. The amoun t of concen trate fed the two lots, however, 
v aried . Lot I was full fed twice dail y by hand, while Lot II was fed only one
half as much as Lot 1. The proportion of corn, shorts, and tankage was such 
that shelled corn alone was fed in the morning, while one-half of the evening 
feed consisted of a slop made up of 2 parts shorts and 1 part tankage and 3 
parts shelled corn. In other words the daily allowance of feed was as foll W S j 

forenoon, 6 parts corn, afternoon slop (2 parts shorts, 1 tankage), and 3 
parts corn. The kind of pasture used throughou t the season varied from 
time to time and consisted of bluegrass, tape and oats, and clover. The pasture 
was in general the same, however, ~ r each lot, i. e. jf ot I was on bluegrass 
Lot 2 pastured on bluegrass also, and so on. There was, of course, some differ
ence in amoun ts of pasture used since Lot II was on pasture for a I nger period 
than was La 1. This was in part due to the fact that during the latter Rart of 
the grazing season pasture was not available for both lots so that L t I was on 
pasture for 120 days and was fed in dry lot during the last 41 days of their 
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feeding period. Lot II, on t he o ther hand , was on pas ture 155 da)'s and was 
fed 43 days in dry lot. 

Results.-Table 5 is a summ ary of the res ul ts obtai neLi. 
The data reported in Tab le 5 indicate that, with pigs of spring farr w, 

t here is l ittle difference in the amount of concentrate required to bring a pig 
to a m arke table weigh t whether he is fu ll fed from wea ning to market or 
whether he is firs t grown by feed ing a limi ted grain rntion on pasture until 
a weig ht of 100 to 125 pounds has been reache I (pigs in Lot II averaged 117.5 
pounds at end of grazing seaso n) and is t hen full fed until he reaches a market
able weight. It wou ld appear, th erefore, that whi le li miting the am unt of 
grain fed to hogs wh il e on pas ture docs lesse n the amount of g rain required 

Fig. 8.-'I1Iis carload of hog. (Lot 2) was fed one·half a Cull reed of gra in from wean· 
ini' time until end of grazing season. They were on pasture 155 days and 409 pounds 
of grain were required to prod uce 100 pound. i'nin. Total length of feeding period 208 days. 

TABLE 5.- AMOUNT OF RAIN TO FEED ON PASTURE 

( ~ XPERlMENT J) 

Lot 

Ration 

Length of fe.din g per ion (day.) 

Average initiRI weight ( lb •. ) 

Ave"lge fina l weigh t (lb •. ) 

verage daily gRin per head (lb •. ) 

Average dR iI} grai n per h •• d (lb •. ) 

Grain per 100 po und . 

·On pa.tur. 120 d RY, 
tOn panur. 155 day •. 

( I filII fed) 

Shelled cor n 9 part ••• hort. 
2 partl, lankage I part 

16 1· 

34 . 0 

202 . 58 

1.05 

~. 15 

J9S . 

II (~full feed) while on 
palture the n full fed in dry 

lot 

Shelled corn 9 parto •• horto 
2 pa.ru, tankage 1 part 

208t 

34.3 

204.8 
I 

. 82 

3.36 

409. 
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to produce a given amount of gain this only applies for the time the hogs are on 
pasture. Since hogs so fed are of stock hog weights, at the close of the grazing 
season they must be fed for a period in dry lot in order.to make them ready 
for market. This more expensive dry lot feeding may cause the feeder to lose 
all he has gained from the cheap gains on grass. 

In this trial 37 days more time was required to make a 34-pound pig 
weigh 200 pounds when grown through the summer and then fattened than by 
full feeding for the entire period. This lengthening out of the period required 
to make hogs reach a marketable weight, in the case of spring farrowed pigs, 
usually means that when the hogs are finished a poorer market will prevail 
In other words by full feeding, spring pigs may be marketed in September or 
October instead of Decem ber or January as is usually the time of marketing 
pigs handled as were those of Lot II. In fact the average of top prices for fat 
hogs at the Kansas City and St. Louis markets for approximately the last 20 
years has been $1.75 higher per cwt. in August and September than in Decem
ber*. 

The smaller the amount of grain fed to hogs on grass the more pasture 
required not only because limiting the grain slows up the rate of gain thus 
increasing the number of days on pasture but also hogs getting a full feed of 
grain will actually eat less pasture per day than when the amount of grain is 
limited. 

To make spring pigs marketable as fat hogs it is indicated by the data re
ported in Table 5 that as many bushels of corn will be required with either 
system of feeding and that limiting the grain while hogs are on pasture will re
suIt in more pasture being required and a longer feeding period which usually · 
causes the finished hogs to reach a poorer market. 

Some of the important facts brought out in the foregoing discussion re
garding the amo~nt of grain to feed on pasture may be outlined as follows: 

1. Limiting the g~ain ration decreased the amount of concentrate re
quired per pound gain produced while the pigs were on pasture. 

2. If the amount of grain was'limited to U of a full feed, gains were 
slower and therefore spring pigs were of stock hog weights at the 
end of the grazing season requiring a fattening period in dry lot. 

'3. Because of this more expensive finishing period in, dry lot, as many 
bushels of corn were required to make spring pigs reach a marketable 
weight as fat hogs regardless of whether they were first grown rather 
than fattened on grass by limiting the amount of concentrate fed on 
pasture and later full fed in dry lot or whether they were full fed from 
weaning to market. 

4. Forty-seven'days more time was required to make spring pigs reach a 
marketable weight when fed a limited grain ration on pasture than 
when full fed. 

5. The delay in time of marketing caused by the longer feeding period 
usually results in the hogs bringing a lower price since the price of 
fat hogs on the market as a rule declines from September to December. 

From the above It would appear that the principal advantage of feeding a 
limited amount of grain on pasture is due to the fact that when so fed the 
amount of grain required to produce gains is reduced to a minimum while the 

*Mi •• ouri Agricultural Extenaion Service Circular 162, Trend of Livestock and Feed Price. by 
Months. 
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pigs are on pasture. In order to utilize this advantage without having the 
disadvan tages which usually accompany the practice of limi ting the amount of 
grain fed on pasture, i. e. slow gains, long feeding periods, expensive finishing 
in dry lot and poor market, many feeders are having their pigs come earlier in 
the spring, mostly in February and early March and in any event not later 
than March 15. 

The question then arises as to how these early farrowed pigs should be 
handled through the summer while on pasture. Should they be full fed or 
will the limited feeding of grain make more economical gains and still make it 
possible to market the hogs so fed before the end of the grazing season and 
without an expensive period of feeding in dry lot? If tht:y should be full fed, 
is it best to self feed them, i. e. keep feed before them at all times, or hand feed 
by giving them what they will readily clean up twice per day? 

EXPERIMENT II 

A second experiment conducted at the Missouri Station to secure infor
mation regarding the amount of grain to feed on pasture with special reference 
to points just raised as to the manner of handling early spring pigs through 
the summer. Table 6 summarizes the results obtained. 

TABLE 6.-AMOUNT OF GRAIN TO FEED ON PASTURE (Exp. II) 
(All lots received 9 parts of shelled corn, 2' parts shorts, and 1 part tankage, 

and were fed 119 days; May 22 to September 18) 
I II III 

Lot ~ full fed full fed by hand full fed in self feeder 

Number hogs per lot 8 8 8 
Average initial weight (lb •. ) 54.41 54 . 70 54.04 
Average final weight (lb •. ) 206 .45 245 . 45 250.45 
Average daily gain per head (lbs.) 1.27 1.60 1.65 
Average daily feed (lb •. ) 4.99 6.65 7. 32 
Feed per 100 lb •. gain (lbs.) 390.56 415 .07 443.76 

NOTE.-Alliots were on sweet clover 'pasture from beginning of experiment un lil July 3 (42 days) 
~fter whieh ti me they were on alfalf. forage (77 days) . 

The three lots of hogs were fed the same grain or concentrate on the same 
forage for a period of 119 days or from May 22 to September 18. ' In fact, the 
only difference in the method of handling the lots was in the amount of con
centrate fed. Lot I received three-fourths of a full feed, Lot' II was full fed 
morning and evening by hand, while Lot III was self-fed. The ration used 
consisted of 9 parts shelled corn, 2 parts shorts and 1 part tankage by weigh t. 
The proportion of feeds was such that the morning feed of the hand-fed lots 
consisted of corn (six parts) while one-half of the evening feed was a slop 
made from two parts shorts and one part tankage (3 parts) and one-half 
shelled corn (3 parts), the slop being fed first followed by the corn. The ration 
for ·the self~fed lot was mixed and kept before the hogs at all times by using a 
home-made self-feeder. The amount of feed given Lot 1 (three-fourths of a 
full feed) was determined by the amount of feed that Lot II (full fed by hand) 
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consumed. As has been stated, the pasture was the same for all lots and for the 
first 42 days or from May22 to July 3 was sweet clover. During the last 77 
days of the trial (July 3 to September 18) all lots were on alfalfa. 

The hogs in all lots were purebred Durocs farrowed during February by 
sows in the College herd. They weighed on the average 54 pounds when 
started on experiment and were fed until the hogs in all lots had reached a 
marketable weight-200 pounds or more. As might be expected the lot fed 
only three-fourths of a full feed made the smallest gain 1.27 pounds per head 
daily. The average final weight of the hogs in this lot was therefore slightly 
in excess of 200 pounds (206.45 pounds). There was little difference in the rate 
of gain made by the two lots of hogs which were full fed. The self-fed hogs 
gained 1.65 pounds daily per head while the hogs full fed by hand gained 1.60 
pounds. The average final weight of the self-fed lot was therefore 250 pounds 
which was 5 pounds more than the final weight of the hogs full fed by hand. 
The amount of concentrate consumed daily by the hogs in the different lots 
varied in direct proportion to the gains made, i. e. the self-fed lot consumed the 
most feed (7.32 pounds), the lot full fed by hand ranked next (6.65 pounds), 
while the lot fed three-fourths of a full feed ate 4.99 pounds of feed per day. 
Each lot of hogs were pastured on one-half acre plot which furnished an abun
dance of forage at all times . While there was no definite way to measure the 
amount of forage consumed by the hogs in each lot it could be observed that 
appreciably more forage was consumed by the hogs which were fed the limited 
grain ration than by either the lots full fed by hand or those self-fed. The 
lot self-fed consumed somewhat less forage than did the hand-fed lot. 

The figures showing the amount of feed required to produce 100 pounds 
of gain are doubtless of greatest interest since they show the feed cost of 
production, exclusive, of course, of the forage. The lot fed a limited grain 
ration required the leas't amount of concentrate to produce 100 pounds gain, 
390.56 pounds; the lot which was full fed twice daily by hand required 415.07 
pounds: while 443.76 pounds of concentrate was used for each 100 pounds gain 
made by the self-fed hogs. From the standpoint then, of the amount of con
centrate required to produce a given amount of pork the three-fourth ration 
proved to be the most economical, the self fed lot the least economical, with the 
lot full fed by hand ranking in between. 

To state the results in another way the lot full fed consumed 1583.50 
pounds more feed than did the lot fed three-fourths as much concentrate and 
produced 310.66 pounds more pork. For each additional 100 pounds of pork 
secured by full feeding, therefore, 512.94 pounds of concentrate was required. 
Comparing in a similar manner the results obtained when full feeding by hand 
with those secured by self feeding it is found that the self-fed lot ate 649 
pounds more feed and produced only 45 pounds additional pork. These re
sults indicate, then, that full feeding by hand is to be preferred to self-feeding 
on pasture since almost as much pork was produced by the hand-fed lot with a 
sm aller amoun t of grain. The better resul ts s<:.cured by hand feeding rna y doubt
less be explained by the fact that the self-fed hogs did not graze as much as the 
hand fed lot which became hungry between feeding periods and therefore did 
more foraging. The self-fed hogs, on the other hand, would eat grain to satisfy 
their appetites and therefore spent more time lying around the feeders. Not 
only did observations bear out the above statement but the appearance of the 
two lots at the close of the test indicated that such was the case. The self-fed 
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hogs, while weighing very little mort:, . were noti<;eably fatter and had the 
appearance of hogs finished with little ex~rcise. The hand-fed hogs carried 
finish enough so that they sold as well as those self~fed, while they appeared to 
have made more growth and were more active. 

Summary of Second Experiment on Amount of Grain· to Feed on Pasture. 
-1. Early spring pigs reached a marketable weight and were marketed as fat 
hogs before the end of the grazing season when the amount of grain fed on 
pasture was limited to three-fourths of a full feed. 

2. Less grain was .required per 100 pounds gain when the grain was 
Iimited-390.56 pounds compared with 415.07 pounds when hogs were full fed 
by hand, and 443.76 pounds when self-fed. . 

3. Hogs fed three-fourths of a full feed required more forage than those 
on full feed. 

4. Hogs fed three-fourths of a full feed on pasture made slower gains 
than those which were full fed-1.27 pounds per head per day compared with 
1.60 pounds for the lot full fed by hand, and 1.65 pounds for the self-fed lot. 

5. There was little difference between the rate of gain of the hogs full fed 
by hand and those self-fed. 

6. The hogs full fed by hand made their gains on less concentrate than 
did those self-fed-415.07 pounds compared with 443.76 pounds. 
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III. Kind of Grain or Concentrate to Feed on Pasture. 
The kind of grain or concentrate to feed on pasture would natura!!,. be 

determined to a cert<Lin extent by the character of the particular forage (P;rt I. 
this bulletin) as well as the amount of grain which is fed (Part II, this bulletirt)~ 
If, for example, the pasture is a nitrogenous one like alfalfa or clover, then a 
different concentrate is needed to furnish a balanced ration than when a car
bonaceous pasture like bluegrass or sorghum is used. Likewise if corn is fed 
on alfalfa and the amount of grain be limited then the hogs might eat enough of 
the nitrogenous forage to balance the corn consumed, which might not be the 
case if corn is fu'll fed. It is readily seen therefore that the question of the kind 
of concentrate to feed on pasture is by no means a simple one. 

Some of the earlier experiments conducted at this Station and reported in 
Part I of this publication gave some information upon the question of what 
kind of a concentrate to feed on pastures. By referring to the report on blue
grass pasture it will be found that corn alone did not prove satisfactory for 
feeding on bluegrass even when the amount of grain fed was limited. On the 
other hand experiments conducted about the same time, comparing rations of 
corn alone; corn 12 parts, tankage 1 part; and corn 16 parts, tankage 1 part, 
for feeding on rape forage, showed that if the amount of concentrate was limit
ed then corn alone produced as rapid and as economical gains as did corn sup
plemented with tankage. Taking these results into consideration therefore it 
might be said that if the amount of concentrate fed on pasture is limited, then 
corn alone will prove satisfactory on nitrogenous forages like alfalfa, clover, 
rape, soybeans, or cowpeas, while if the pasture be carbonaceous in character, 
such as bluegrass, sorghum, or sudan grass, that some nitrogenous concentrate 
like tankage should be fed with the corn even though the amount of concen~ 
trate fed be less than a full feed. However, the amount of protein concentrate 
.need not be as great as would be needed if corn alone was being fed in dry lot 
since even pastures like bluegrass furnish considerable protein especially if 
young tender growth is being eaten. If, for example, a ration of 10 parts corn 
and 1 part tankage was a balanced one for dry lot feeding then for feeding with 
a limited amount of corn on bluegrass, 1 part of tankage to 20 parts corn 
would no doubt be sufficient with the bluegrass consumed to balance the ration: 

The more recent work of the Missouri Station feeding hogs on pasture 
has had to do with the kind of concentrate to use when full feeding on nitro
genous pastures. 

THE USE OF STANDARD CORN BELT RATIONS FOR FEEDING HOGS 
ON PASTURES 

Three years' work are available using different combinations of what 
might be called standard Corn Belt feeds, i. e. corn, the wheat by-products 
(shorts and bran), and tankage. The pigs used for these tests were of spring 
farrow and were taken from the College herd as soon after weaning time as a 
sufficient number were available tor starting the work. The weights of these 
weanling pigs varied from 40 to 60 pounds, making the average weight ahout 
50 pounds. ' 

The experiments started in early June and c1csed about October 1. Rape 
was the pasture used. Previous experimental results with various kinds of 
pasture leads to the opinion that similar results would probably have been 
secured had the pasture been alfalfa or clover while the supplemented rations 
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would no doubt have given relatively better results compared with corn alone 
had the pasture been bluegrass, sorghum, Sudan, or other carbonaceous forage. 

Results.-Table 7 is a summary of the data obtained with pigs put on 
rape pasture at weaning time and fed standard Corn Belt feeds. 

TABLE 7.-RATIONS FOR PIGS AT WEANING TIME 

(Average of Three Trials (112 days) on Rape Pasture Missouri Experiment 
Station) 

. 
Lot I II III IV V 

Concentrate fed Corn Corn 4 parts Corn 6 parts Corn 9 parts Corn 1 part 
Shorts 4 parts Shorts 3 parts Tankage 1 part Shorts 1 part 
Bran 1 part Tankage 1 part 
Tankage 1 part 

Avg. initial weight 
(lb •. ) 51.29 51. 81 51.37 51. 38 51.48 

Avg. final weight 
(lb •• ) 155.08 174.33 172.01 177.67 162 . 38 

Avg. daily grain 
per head (lb •. ) 4.04 4.46 4.43 4.30 4.38 

Average daily gain 
(lb •. ) .93 1.06 l.u7 1.12 .99 

Concentrate per 
100 lb. gain (lb •. ) 

Corn 428.00 166.00 244.00 . 341.00 220.00 
Short. ------ 166.00 122.00 ------ 220.00 
Bran ------ 41.00 ------ ------ ----- -
Tankage ------ 41.00 41.00 38.00 ------

-- -- -- --- ---
Total 428.00 414.0U 407.00 379.00 440 .00 

Data reported in Table 7 shows that corn alone is not a satisfactory con
centrate when full fed to pigs on pasture, for the pigs fed corn alone made 
slower daily gains than thuse fed the supplemented rations. Wheat shorts was 
not as valuable a supplement as tankage since the lot fed a ration of equal 
parts of corn and shorts did not gain as well as those fed corn and tankage. In 
fact while those lots which received some wheat by-products in addition to 
tankage made gains similar to those where tankage was the sole supplement. 
Corn and tankage produced a little more rapid gains than did corn, shorts. 
and tankage or corn shorts, bran, and tankage. 

It will be noted further that Jess feed was required to produce a given 
amount of gain with corn and tank~ge than with any other combination. 
These data would indicate therefore that there is little if any advantage to be 
had by feeding wheat by-products like bran and shorts to weanling pigs which 
are being fed corn and tankage on pasture. Tankage on the other hand gave 
better results than the wheat by.products where each· was used as the sole 
supplement to corn. • . 

In addition to the three years' results with combinations reported in 
Table 7, each year some other supplements were used and while the results 
obtained are for a single trial only, and therefore not conclusive, they are reo 
ported here as indicating what may be expected from their use. 
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THE RELATIVE VALUE OF TANKAGE, SKIM MILK, SHORTS AND 
BLATCHFORD'S PIG MEAL AS SUPPLEMENTS TO CORN 

The dairy by-products ar~ considered especially valuable for hog feeding 
in the Corn Belt because of their palatability and the relatively large amount 
of excellent quality proteins and mineral matter which they contain and which 
are needed to balance corn and similar feeds. Judging from its chemical com
position, skim milk should be worth about 1/15 as much as the same amount 
of tankage. It ha~ long been recognized, however, that the protein in skim milk 
is particularly valuable as a supplement to corn and in fact experimental work 
making comparisons between skim milk or buttermilk and tankage show skim 
milk to have a somewhat higher feeding value than the chemical composition 
would indicate. As a matter of fact an average of eight experiments as com
piled by Smith in his book, Pork Production, show the value of skim milk or 
or buttermilk to be about 10% that of tankage. These experiments were con
ducted in dry lot, with either the tankage or dairy by-product being used as a 
sole supplement. 

Whether the above relation between tankage and skim milk will hold 
depends somewhat upon what other feeds are used. If both the skim milk and 
tankage, for example, are fed on pasture the replacement value of skim milk 
as compared with tankage may not be as high as the results obtained in dry 
lot. For ~xample, data secured from dry lot-feeding trials show that 753.25 
pounds of skim milk or buttermilk replaced or was equal to 91.18 pounds of 
corn and 35.74 pounds of tankage, which is equivalent to saying that 100 
pounds of skim milk saved or replaced 12.1 pounds of corn and 4.1 pounds of 
tankage. At the Missouri Experiment Station (Table 8) when four pounds of 
skim milk were fed with one part corn to hogs on pasture, 772.26 pounds of 
skim milk replaced 106.39 pounds of corn and 33.27 pounds of tankage. Or in 
this case 100 pounds of skim milk replaced or saved 13.7 pounds of corn and 
4.4 pounds of tankage. These data compare closely with those summarized 
for dry-lot feeding. 

At the Wisconsin Station, however, the replacement value of skim milk 
fed to hogs on pasture was considerably less. In this case 100 pounds of milk 
replaced only 7.2 pounds of corn arid 4.8 pounds of tankage. Professor Mor
rison of the Wisconsin Station in commenting on these results states that "it 
is perhaps not surprising that the value of skim milk for pigs on pasture seems 
to be somewhat lower than for pigs in dry lot. Pasture, undoubtedly, aids in 
furnishing some of the nutritive factors which make skim milk such a superla
tive feed for young pigs in dry lot." 

On the other hand under abnormal conditions, as, for example, during the 
winter with very small pigs in dry lot or with pigs that are unthrifty, skim 
milk may have a greater value than aRY of the reuslts previously discussed 
would :ndicate, especially if the proportion of milk to other feeds is small. For 
example, at the Iowa Station, when not quite a quart of buttermilk per pig was 
fed each dily to young growing shotes in a dry lot directly after w.eaning until 
they reached a weight of 160 pounds, 100 pounds of milk replaced or saved 
approximately 10 pounds of wheat middlings ' and 12 pounds of tankage. 
With shorts at $1.50 per cwt. and tankage at $3.50 the money value of the 
milk in this case would have been 57 cents. 

While most of the above discussion has had to do with skim milk rather 
than buttermilk it might be said that so long as water has not been added to 
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the buttermilk it should have the same feeding value, pound for pound, as 
skim milk. 

The question often arises as to what form of skim milk should be fed; that 
is, whether it should give best results when fed sweet or when fed sour. In 
general, it is thought that it makes little or no difference in what form the milk 
is fed provided it is fed the same way alI the time; that is, skim milk should not 
be fed sweet one time and sour the next, but it should be feed sweet all the time 
<)r sour all the time. 

TABLE 8.-TANKAGE-SKIM-MILK-SHORTS AND BLATCHFORD PIG MEALAS SUPPLE

MENTS TO CORN 

(Missouri Experiment Station; 112 days on Rape Pasture) 

Lot I IV V VI VII 

Concentrate fed Corn, Corn 9 parts· Corn 5 parts, Corn 1 part, Corn 2 parts, 
tankage 1 part, shorts 5 parts, skimmed milk Pigmeal 

4 pa rts, I part, 

Avg. initial weight 
(lb •. ) 39.4 4U.2 40.6 41. 1 40.9 

Avg. final weight 
(lb •. ) 128.6 158.2 148.4 150.6 146 .2 

Avg. daily gain per 
head (lb •. ) .80 I. 05 .96 .98 .94 

Average daily feed 
(lb •. ) 
Concen tra te 3.11 3.51 3.56 1.89 3.65 
Skimmed milk ---.-- ---- -- ... - ---- 7.55 ----

Concentrate per 
100 lb •. gain (Ib,.) 

Corn 389.92 299.46 184.43 193.07 258.46 
Shorts ------ ------ 184.43 ------ ------
Bran ------ -_ .. - ..... ------ ------ ------
Tankage ----- - 33.27 ------ ----- .. 129.23 
Pigmeal ----- - ------ ------ - - _ .. _- ------
Skim milk .. _---- .. ---_ .. ---- .. - 772.26 ------
Total 389.92 332.73 368.86 965.33 387.69 

I t will be noted in the Missouri Experiment Station data (Table 8) that 
the hogs fed skim milk made slightly less rapid gains than those fed corn and 
tankage. The explanation for this might in part at least, be that because of the 

. water in the skim milk, the corn and milk ration was somewhat too bulky for 
feeding on rape pasture. Other data indicates that the more concentrated the 
ration fed small pigs on succulent forageJike rape, the more rapid the gains. 

The pig meal fed Lot 7 was advertised by the manufacturers as a sub
stitute for skim milk and was fed according to their directions, that is, 1 
pound of pig meal in a gallon of water. Such a mixture was said to make a 
"complete milk equal for pigs." In physical appearance, in guaranteed compo
sition as stated on sack and in resul.~s obtained from feeding as shown in Table 
8 the pig meal was very similar to shorts although costing practically twice as 
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much per ton. As a matter of fact the pigs fe::d corn and shorts made as rapid 
gains on less feed than those fed corn and pig meal. The data show that with 
corn and shorts, 366.60 pounds of feed produced 100 pounds of gain while 
387.69 pounds of corn and pig meal were required for each 100 pounds gain in 
live weight made by the pigs in Lot 7. 

While all the protein supplements used in the trials reported in Table 8 
gave better results than corn alone, attention is called to the fact that corn and 
tankage was the most satisfactory combination when considered from the 
standpoint of rate and economy of gain. 

TANKAGE, SEMI-SOLID BUTTERMILK AND HULLED OATS AS CORN 
StJIlPLEMENTS 

The next trial with rations fed to weanling pigs on rape pasture included, 
besides tht! five lots, the results of which were averaged in the data reported in 
Table 7, combinations containing semi-solid buttermilk and ground oats, this 
latter product being prepared by the manufacturer by first removing the oat 
hulls and then grinding the oat berry. This oat product was therefore low in 
crude fiber since it did not contain the hulls and in fact was very similar to the 
oat meal used for human consumption. Table 9 shows the different combina
tions used and gives the data' obtained. 

TABLE g.-TANKAGE, SEMISOLID BUTTERMILK, AND GROUND OATS (HULLS OUT) 

AS SUPPLEMENTS TO CORN · 

(Missouri Experiment Station; 112 days on Rape Pa;lture) 
Lot I IV V VII VIII IX 
-
Coneentra te red Corn Corn 6 Corn 9 Corn 3, Corn 9, Corn 9, 

shorts 3 tankage 1 oats 3, semi-sCllid tankage ~, 
tankage 1 shorts 1, butter milk semi-solid 

tankage 1 1~ b.rriilk K 

Avg. initial weight 
(lb •. ) 55.03 54.96 55.06 54.86 5{.60 54.66 

Avg. final weight 
(lb •. ) 175.03 190.83 188.76 209.50 205.33 209.30 

Avg. daily gain 
per head (lbs .) 1.07 1.21 1.19 I. 38 1.3+5 I. 38 

Avg. daily feed 
(lb •. ) per head 4.79 5.660 5.340 5.97* 6.330 6.110 

Concentrate per 
100 lb •. gain (lbs.) 

Corn 448.00 281.00 402.00 139.00 403.70 389.00 
Shorts ------ 140.00 ------ 139.00* ------ ------
Bran ------ ------ -.---- ------ ------
Tankage ------ 47.00 45.0C 46 .00* ------ 22.00 
S.S.B.M. -----. ... ----- ----- - ----- .. 67.30 32.00 
Oats -- .. _-- ---- -- ------ 108.00* ------ ------
Total 448 .00 468.00 447 . 00 432.00 +71.00 443.00 

*From Sept. '21 P. M. until the end of the experiment the pig. of Lot VII received a ration of 
cOrn 3, shorts 3, and tankage 1 a. the oats could not be obtained. 

The data reported in Table 9 show that the addition of ground oats,with 
the hulls OUt, toa ration of corn, shorts, and tankage increased slightly the 
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rate of gain and decreased somewhat the amount of feed required to produce 
100 lbs. gain. Whether it would be advisable to add the oats would depend 
largely upon the relative price of this feed and that of shorts and tankage. 
With corn worth 70 cents per bushel, shorts at $30.00 per ton and tankage at 
$70.00 the results reported in Table 9 indicate that in order for the gain to have 
been as economic.al with oats added to the ration they would have had to cost 
a little less than $25.00 per ton. In other words at the prices quoted for corn, 
shorts and tankage, the ground oats would have to be no more expensive 
than corn in order forthegain produced by the ration containing them to be as 
economical as the ration made up of corn, shorts and tankage. When the ex
periment was conducted the price of the ground oats was actually more than 
double the price of corn so that while the rate of gain was increased slightly by 
the use of the oats, the cost of the gain was increased out of proportion, mak. 
ing the use of oats inadvisable under ordinary circumstances. 

Practically the same thing may be said about semi-solid buttermilk, that 
is, the addition of the buttermilk increased the rate of gain but also increased 
the cost of production. With corn and tankage at prices just quoted the butter
milk would have had to have been purchased for less than 2,%c per pound; or, 
stated differently, the buttermilk had approximately 65% the value of tankage. 
Attention is called to the fact that more feed was required to produce 100 
pounds gain with the corn and buttermilk ration (471 pounds) than with corn 
and tankage (447 pounds). This may be explained in part at least by the fact 
that there is more water in buttermilk than in tankage. A chemical analysis 
was made of the buttermilk used for experimental feeding at this Station and 
is reported below, along with analyses of tankage as reported in Henry and 
Morrison's Feeds and Feeding.' 

% Water % Protein % Carbohy- % Fat % Ash 
drates 

Semi-solid 'bu tter-
milk 68.60 9.16 17.68 0.56 4.0 

Tankage 7.90 60.40 9.00 7.40 15.3 

It will be seen from the above analyses that tankage contains much less 
water, more than six times as much protein and a much higher percentage of 
fat and ash. The buttermilk on the other hand contained about twice as much 
carbohydrates, Since protein and ash are th~ principal nutrients needed to 
balance the corn in swine rations then one should expect, jUdging from chemical 
composition, tankage to have a greater value pound for pound, than semi-solid 
buttermilk. Attention is called to the fact that in the Missouri Experiments 
1.% pounds of buttermilk was substituted for 1 pound of tankage. When so 
used the results reported in Table 9 indicate that the buttermilk was about 
% as efficient pound for pound as tankage. When semi-solid buttermilk was 
substituted for half of the tankage necessary to balance the ration the rate of 
gain was the same as when buttermilk was used as the sole supplement and 
slightly more than when tankage was the supplement. When the ration was 
corn, buttermilk, and tankage less feed was required to produce 100 pounds 
gain (Table 9) than with corn and buttermilk, 443 pounds as compared with 
471 pounds, and about the same as with corn and tankage, 443 pounds VS. 447 
pounds. When used as a partial substitute for tankage as was done in Lot 9 the 
buttermilk was approximately 85% as valuable pound for pound as was 
tankage (Lot 5) 
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DRffiD BUTTERMILK, GARBAGE TANKAGE AND ANIMAL TANKAGE 
AS CORN SUPPLEMENTS 

During the third trial the results of which are averaged in Table 7, dried 
buttermilk and garbage tankage were the additional supplements used . . The 
garbage tankage was manufactured by the Pan-American Feed Milling Com
pany and was labeled "a sterilized garbage product made from ground bones, 
meat scraps, vegetables, fruits, breads, fish meal, ground corn, bran and 
middlings." The analysis claimed by the manufacturer for this product was 
protein 21%, carbohydrates 38%, fat 18%, Ash 13% fiber not to exceed 7%. 
This product was being sold in Missouri for about the same price as animal 
tankage. The dried buttermilk used was Fairmcint's Pure Flake buttermilk 
secured from the Fairmont Creamery Company. The animal tankage used was 
similar to that used in all the tests reported in this bulletin and was a packing 
house product guaranteed to contain 60% protein. The chemical analyses of 
the nitrogenous supplements just mentioned as determined by the Department 
of Agricultural Chemistry of this Station from samples of the feeds used, 
follow: 

% Water % Protein % Crude % Nitro- %Fat %Ash. 

Tankage 
Garbage tankage 
Dried buttermilk 

9.85 
4.96 

14 . 68 

60.13 
15.38 
32.06 

Fiber gen free 

3.08 
8.98 
0.13 

Ext. 
2.80 

36.59 
31.52 

7.18 16.96 
18.26 15.83 
7.34 14.27 

The chemical analyses, then, show animal tankage to contain about four 
time£ as much protein as garbage tankage and approximately twice as much as 
the dried buttermilk. There was little difference in the ash content of the dif
ferent supplements. In order,. therefore, to balance a corn ration with either 
garbage tankage or dried buttermilk more of these feeds should be used than 

TABLE 1O.-DRIED BUTTERMILK, GARBAGE TANKAGE, AND ANIMAL TANKAGE AS 

SUPPLEMENTS TO CORN . 

(Missouri Experiment Station; 112 days on Rape Pasture.) 

Lot I IV VI VII 

Concentrate fed Ground corn Gr. corn 9, Gr. corn 9. Gr. corn 9, 
tankage 1 garbage-tank.ge I dried buttermilk 

1 pare. 

Avg. initial weight (lb •. ) 59.45 58 . 88 59.38 59.13 
Avg. fin.l weight (lb •. ) 162.71 186 .05 ' 162.23 181,43 
Avg. daily grain per head 

(lb •. ) 4.22 4 . 05 4.24 4.22 
Average daily gain (lb •. ) . 94 1.13 .94 1.09 
Concentrate per 100 

pou nd. gain (lb •. ) 
Corn 449.00 322.00 406.UO 348.00 
Tankage ------ 36.00 45.00 ------
S. S. B. M.* -- ... --- ------ 39.00 . 
Total . 449.00 358.00 451.00 387.00 

*Semi-.olid buttermilk. 
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would be necessary with the animal by-product. However, since the price of all 
three supplements was approximately the same, in the'Missouri Experiment 
each was fed with the same amount of corn, namely 1 of supplement to 9 of 
corn. 

The results reported in Table 10 show that the hog3 fed corn and packing 
house tankage made the fastest gains and less feed was required per 100 pounds 
gain. Likewise the dried buttermilk gave better results than did the garbage 
tankage. In fact in respect to both rate of gain and feed requirements per 100 
pounds gain corn alone gave as good results as did corn and garbage tankage. 
With corn worth 70c per bushel, and animal tankage at $70 per ton, the dried 
buttermilk was worth a little less than $50.00 per ton. Likewise a ton of gar
bage tankage was worth only ~c per pound or $10.00 per ton. 

Summary: Full Feeding Pigs on Pasture 

1. Corn alone did not prove a satisfactory concentrate for full feeding 
fattening pigs even on a nitrogenous forage. 

2. A ration of equal parts corn and shorts produced more rapid gains 
than corn alone but was no more economical. 

3. Corn and tankage produced more rapid gains and less feed was re
quired to produce 100 pounds gain than when the ration was corn alone or corn 
and shorts. 

4. Corn and tankage produced gains which were as rapid and as econo
mical as when wheat by-products were added to the corn and tankage ration . 

5. In general, corn and tankage was as satisfactory a ration as corn and 
skim milk, the former ration producing more rapid gains. In experiments re
ported in this bulletin 100 pounds of skim milk replaced or saved 13.7 pounds 
of corn and 4.4 pounds of tankage. 

6. A ration of Blatchford's pig inea! and corn produced gains at the 
same rate as corn and shorts, but more feed was required to produce a given 
gain than when corn and shorts was fed. 

7. Pigs fed semi-solid buttermilk gained faster than those fed skim 
milk. A possible explanation of the fact may be that the skim milk was too 
bulky. 

8. While both semi-solid buttermilk and ground hulled oats increased 
the rate of gain as compared with corn and talikage, their use increased the 
cost of gain out of proportion. 

9. Semi-solid buttermilk proved to be 65% as valuable as tankage 
pound for pound when used as a complete substitute for tankage and 85% as 
valuable when used as a substitute for ~ of the tankage . . 

10. Corn and tankage produced more rapid gains than corn and dried 
buttermilk and less feed was required to produce 100 pounds gain with the 
corn and tankage ration. 

11. Garbage tankage did not prove a satisfactory substitute for animal 
(packing house) tankage. In fact as used in Experiments reported herewith 
corn and the garbage product gave no better results than did corn alone. 

12. In general in the three trials summarized herewith corn and tankage, 
or at times these feeds with a small amount of wheat by-products added, prov
ed to be the most practical combination for full feeding pigs on pasture if both 
rate and economy of gains are considered. 
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Amount of Tankage to Feed 
The results of more recent experiments indicate that the amount of tank

age fed in proportion to corn cap be reduced from that used in the three trials 

TAB!.E 11.-FEEDING DIFFERENT AMOUNTS OF TANKAGE WITH CORN TO FATTEN. 

ING HOGS ON A!.FALFA PASTURE 

(98 days, July 10 to October 16, 1924) 

Lot A B 

Shelled corn 10 parts, Shelled corn 20 parts, 
Concentrate: fed Tankage 1 part Ta"kage 1 part 

Average initial weight (lbs.) 65.70 64.66 

Average final weight (lbs.) 209.10 203.90 

Average daily gain per head (lb •. ) 1.46 1.42 

Average daily grain (lb •. ) 5 . 16 5.04 

Concentrate per 100 pounds gain (lb •. ) 
Corn 320.37 338 . 18 
Tankage 32.03 16.90 

Total 352.40 355.08 

just reported. The following results (Table 11) furnish information as to how 
much supplement should be fed with a full feed of corn to pigs on the best past
tures (alfalfa, clover, or rape) in order to produce rapid and economical gains. 

The hogs used for this investigation were purebred Poland China barrows 
pruduced in the College herd. They weighed approximately 65 pounds per 
head when the experiment started July 10. They were fed for 98 days or until 
they had reached the marketable weight of a little more than 200 pounds. The 
ration fed Lot A consisted of 10 parts shelled corn and 1 part tankage by weigh t, 
while Lot B received half as much tankage or 1 part tankage to 20 parts shelled 
corn. The hogs in both lots were f~d all they would clean up readily when fed 
twice a day. 

The hogs receiving the corn 10, tankage 1 ration (Lot A) made only slight
ly more rapid gains, weighing at the end of the trial an average of only 4.16 
pounds more per head than those in Lot B which were fed one part tankage 
with 20 parts corn. Lot A, however, had consumed 22.4 pounds more tankage 
per head than had Lot B. Lot B, on the other hand, had eaten 21.4 pounds more 
corn than Lot A. The total amount of feed required to produce 100 pounds 
gain was practically the same for both lots, 352.40 pounds for lot A and 355.08 
pounds for lot B; and, since lot A received twice as much ' tankage, the most 
expensive constituent of the ration, there is no question but that the corn 20 
tankage 1 ration was more economical than was the ration containing the 
larger amount of tankage. Considering, then, that there was little difference in 
the gain produced by the two lots and that the gain made by LotB was more 
economical due to the smaller amoun t of tankage used, it would seem that 1 

. part tankage fed with 20 parts corn is ordinarily a more practical ration for 
full feeding fattening hogs on alfalfa pasture than is a ration contain;ng a 

. larger proportion of this high priced protein supplement. 
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In this connection the results of hog feeding demonstrations on 42 Mis
souri farms with 2166 hogs where a ration of corn and tankage was self-fed 
hogs on pasture indicate that the above conclusion is a logical one. 

Table 12 compares the results obtained by Missouri farmers to those 
obtained with Lot B (Table 10) at the Missouri Station. 

TABLE 12.-A COMPARTSON OF EXPERIMENT STATION AND FEEDING DEMONSTRA

TION RESULTS WHEN CORN AND TANKAGE WAS FED TO HOGS ON 
PASTURE 

Missouri Station Experiment Missouri Farmers 
(42 farms with 2166 hogs) 

Average daily gain (lb •. ) I. 42 1.32 

Bushels of corn per 100 pounds gain 6.04 6.09 

Pounds of tankage per 100. pounds gain 16 .90 17.90 

It will be noticed that the results obtained by Missouri farmers who put 
into practice the recommendations of the Missouri Station, were practically 
the same as those secured by Experimental feeding. This was true both as to 
rate and economy of gain. 
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SUMMARY 

I. Adaptability and Relative Value of Various Pastures. 
The results of the 48 feeding trials reported in Part I of the bulletin 

indicate that: 
(1) Alfalfa is the best hog pasture followed closely by red and alsike 

clover, rape or rape and oat mixtures. 
(2) First year sweet clover makes a very good pasture but would rank 

below the ones already mentioned. 
(3) Sorghum and Sudan grass produce less pork per acre than alfalfa, 

clover, rape or sweet clover but are good emergency crops and furnish pasture 
when other crops cannot be grown or at a time when other pastures are not 
available. Their value then is due to the fact that they furnish pasture during 
unfavorable 'conditions rather than upon the amount of pork produced by 
them per acre. 

(4) Bluegrass is the best permanent pasture for most sections of 
Missouri and its main value lies in this fact and its cheap production cost . . 
It gives best results during late spring, early summer and fall, although under 
certain conditions it has considerable value as a winter pasture. Other 
pastures should be furnished during midsummer. 

(5) Soybeans and cowpeas have not proven satisfactory for hogging off. 
(6) Rye and wheat should be used to furnish hog pasture in the fall and 

early spring. 

II. Amount ,of Grain or Concentrate to Feed on Pasture. 

EXPERIMENT I 
(1) Limiting the grain ration decreased the amount of concentrate re

quired per pound gain produced while the pigs were on pasture. 
(2) If the amount of grain was limited ' to one-half of a full feed, gains 

wcre slower and therefore spring pigs were of stock hog weights at the end 
of the grazing season requiring a fattcning period in dry lot. 

(3) Because of this more expensive finishing period in dry lot as many 
bushels of corn were required to make spring pigs reach a marketable 
weight as fat hogs regardless of whether they were first grown rather than 
fattened on grass by limiting the amount of concel1trate fed on pasture and 
later full fed in ' dry lot or whether they were full fed from weaning to 
market. 

(4) Forty-seven days more time was required to make spring pigs reach 
a marketable weight when fed a limited grain ration on pasture than when 
full fed. 

EXPERIMENT II 
(1) Very early spring pigs reached a marketable weight and were 

marketed as fat hogs before the end of the grazing season when the amount 
of grain fed Oil pasture was limited to three-fourths of a full feed. 

(2) Less grain was required per 100 pounds gain when the grain was 
limited-390.55 pounds compared with 415.07 pounds when hogs were full 
fed by hand and 443.76 pounds when self fed. 

(3) Hogs fed three-fourths of a full feed required more forage than 
those on full feed. 
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(4) Hogs fed three-fourths of a full feed on pasture made slower gains 
than those which .were full fed-1.27 pounds per head per day compared with 
1.60 pounds for the lot full fed by hand and 1.65 pounds for the 'self fed lot. 

(5) There was little difference between the rate of gain of the hogs full 
fed by hand and those self fed. 

(6) The hogs full fed by hand made their gains on less concentrate 
than did those self fed-415.07 pounds compared with 443.76 pounds. 

III. Kind of Concentrate to Feed on Pasture. 

(1) Corn alone did not prove a satisfactory concentrate for full feed
ing fattening pigs even 011 a nitrogenous forage. 

(2) A ration of equal parts corn and .shorts produced more rapid gains 
than corn alone but was no more economical. 

(3) Corn and tankage produced more rapid gains and less feed was re
quired to produce 100 pounds gain than when the ration was corn alone or 
corn and shorts. 

(4) Corn and tankage produced gains which were as rapid and as 
economical as when wheat by-products were added to the corn and tankage 
ration. 

(S) In general, corn and tankage was as satisfactory a ration as corn 
and skim milk, the former ration producing more rapid gains. In the ex
periment reported in this bulletin 100 pounds of skim milk replaced or saved 
13.7 pounds of corn and 4.4 pounds of tankage. 

(6) A ration of Blatchford's pig meal and corn produced gains at the 
same rate but more feed' was required to produce a given gain than when 
corn and shorts were fed. 

(7) Pigs fed semi-solid buttermilk gained faster than those fed skim 
milk. A possible explanation of the fact may be that the skim milk was too 
bulky. 

(8) While both semi-solid buttermilk and ground hulled oats in
creased' slightly the rate of gain as compared with corn and tankage, their 
use increased the cost of gain out of proportion. 

(9) Semi-solid buttermilk proved to be 65% as valuable as tankage 
pound for pound when used as a complete substitute for tankage and 85% 
as valuable when used as a substitute for one-half of the tankage. 

(10) Corn and tankage produced more rapid gains than corn and dried 
buttermilk and less feed was required to produce 100 Ibs. gain with the corn 
and tankage ration. 

(11) Garbage tankage did not prove a satisfactory substitute for animal 
(packing house) tankage. In fact, as used in experiments reported herewith, 
corn and the garbage product gave no better results than did corn alone. 

(12) In general in the three trials summarized herewith corn and tank
age, or at times these feeds with a small amount of wheat by-products added, 
proved to be the most practical combination for full feeding pigs on pasture 
if both rate and economy of gains be considered. 

(13) Hogs full fed a ration of corn 10 parts, tankage 1 part, on alfalfa 
pasture made an average daily gain of 1.46 pounds per head, while those 
fed a ration of 1 part tankage, with 20 parts of corn gained 1.42 pounds, 
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making approximately 5 pounds difference in the final weight of 65-pound 
pigs fed 98 days. 

(14) There was practically no difference in the total amount of feed 
required to produce 100 pounds gain with hogs 011 alfalfa pasture whether 
1 part tankage was fed with 10 or 20 parts corn-350 pounds as compared 
with 355 pounds. Therefore since twice as much of the high priced protein 
concentrate was used in the one case as was used in the other, the ration of 
20 parts corn and 1 part tankage was the more economical. 
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