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MAINTENANAE OF BROOD SOWS AND COST OF PIGS

TO VEANING TI.E.

A great umany experiments have been carried on with
swine, which have determined the amount of feed necessary
and the cost to produce a pound of gain during periods of
fqtténing, with various kinds and coumbinstions of foodstuffs;
but there is a decided lack of knowledge regarding the cost
of maintaining the brood sow throughout the ycar and the cost
of producing the vig to weaning time. Such lack of data has
helped to rctard the placement of Agriculture upon a business
basis. There have been no data available by which a charge
could be made against the "feeder hog" at tiume of weaning.
Sueh factors along with the difficulty of division of labor
have prevented the farmer from applying busineés principles
to his profession; and the lack of application of business
principles to farming has resulted in depressing the net
profits that might accrue from the profession.

From November I8, I908 to March 2, I9I0 - a period
of 469 days - the following experiment was conducted with
the hope of furnishing to the feeder and others intcrested
material from which the recal cost‘of the pig at weaning time
could be ascertained. The object was to collect such data
as would warrant the devbiting of the pig at weaning time
with gertain charges. I order to do this it was necessary
to determine the cost of maintenance of the brood sow through-
out the year, includihg the cost of maintenance while farrow

and suckling pigs.






*QuUeMTLOdXe dU} 40 JUTUUTFerq 9yq 18 2doY ogom

SM08 91 OoJOUM FUTMOUS °S890T wo:*.mﬁm







GENERAL PLAN OF EXPERIMENT.
The sows used in this experiment were kept as nearly
as possible 6n a maintenance ration throughout the experiment,
except during the period of gestrtion when they were allowed

¥+

an increase of twenty-five pounds®™ in order to provide for
the growth of the foetae and foetal envelopes without expense
to the sow's maintenance weight. After the sow recovered from
parturition, an attempt was made to keep her at maintenance
weight while suckling the pigs. As soon as the pigs express—
ed a desire to eat out of the trough they were provided with
a small ven in one corner of the lot where they were fed.
Sow and pigs were fed at the same time to make certain that
they ate only their own ration.
RATIONS. ¢

In order to lessen the amount of error that would
arise through the limitations of any one ration the sows
were divided into four lots of two sows each, and fed four
kinds of rations. It was also desired to determine the rela-
tive efficiency of each ration for maintenance purposes.

Lot I'reoeived corn meal two parts, bran one part,
and clover hay ad libitum, except from May 20 to Septeuber
2 inclusive, when bluegrass was glven ad libitum.

Lot II received corn two parts, shorts one opart and
clover hay ad libitum?f?gom May 20 to September . inclusive,

when bluegrass was given ad 1libituml

*3ased upon data from Wis. Exp.Sta. Bull.I07,p 7.
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Lot III received cornmeal eleven parts, tankage one
part and clover hay ad libitum, except from May 20 to Sep-
tember 2 inclusive, when bluegrass was given ad libitum.

Lot IV received corn meal nine parts, linseedmeal
one part, and clover hay ad libitum, except from May 20 to
September 2 inclusive, when bluegrass was given ad libitum.

| METHOD OF FEEDING.

The sows while dry were fed grain but once per day.
Hay was given in the morning, and the grain ration at 5 P.M.
The hay was fed fresh each day in racks especially designed
for hogs ( see fig.Z, pg.¥-) and in such quantities as to
keep some ever before the animals. The aim was to feed
enough hay so that there should be from one to two pounds
refuse from each day's feeding. The racks were cleaned out
in the morning, the refuse weighed, and fresh hay weighed
and put in. The grain ration was weighed on an accurate
platform spring scale at each feeding time and fed in the
proportions outlined, in the form of & slop. The amount of
grain fed was regulated by the weight of the sow at each
weighing period. If the sow was above the maintenance
weight‘ the feed was reduced or if below the maintenance
welght the grain rétion was increased. This rule was adhered
to except during the period of gestation when the sow was
allowed to increase her maintenance weight by twenty-five
pounds so that the foeta& could be produced without expense
to the normal body weight. After farrowing the grain ration

was fed trice daily, and an attempt was made to keep the

*The initial weight of the experiment was taken as
the maintenance weight.






sows at maintenance weight by increasing the grain ration.
However, a full ration coiild not be given for two or three
weeks after farrowing, owing to the fact that the pnigs would
become too laxative, through sudden changes in the sow!s
diet. Although in most cases the sow at the third week
from farrowing was taking a full grain ration, yet it was
found almost impossible to keep her at maintenance weight.
The sows did, however, rcgain their maintenance weight by
weaning time, in every case except sows No.I and No. I4 at
the weaning time of their second litter. As sbon as the pigs
showed a desire to eat grain from the sow's trough they were
penned off in one corner of the lot while the sow ate her
grain ration, and were given a grain ration of two parts
shorts, two parts bran and one part oilmeal. As soon as the
pigs were weaned and the sow was at maintenance, the grain
ration was again regulated so as to keep the sow at main= =
tenance. |

From May 2b to September 2 inclusive, bluegrass was
substituted for clover hay. The bluegrass was cut fresh
each morning from pasture fields of bluegrass, and fed fresh.
A small amount was at the same time placed in an empty ven
and weighed the following morning, in order to determine
. the amount of moisture that had been lost by the bluegrass,
This being known thé original weight of the bluegrass
not eaten,{could be deterained.

KINDS OF FEED.

The cornmeal and supplements used were such as
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could be obtained on the market and‘were,so far as

could be judged of average quality throughout tre experi-
ment. The tankage used was Swift's 60 per cent protein
tankage.' The oilmeal was purchased for old process meal.,

The clover hay used w—-s the best that could be
obtained from time to time from the surrounding c.ountry, but
was on the average what would be classed as fair to medium,.
could a better quality of hagzggen obtained, undoubtedly
the amount of grain required would have bec:l less.

It is to be regretted that analys#s of foodstuffs
and digestive trials could not have been made in connection
with these experiments. In the abseince of such trials the
deorstible nutrients were calculated from thc average anal-—
ysks given in Henry's "Feeds and Feeding", t¢able III in
the appendix. The digestibie nutrieﬁts for each foodstuff

is given on page /0 .

/{






TABLE OF DIGESTIBLE NUTRIENTS.

A

Dry Digestible Nutrients in 100 pounds.
Name of Feed Matter : : | :
in 100#|Protein {Carbohydrates] Ether Extract
corn all
Analyses 89.1 7.9 66.7 4.3
Yheat Bran 88.1 12.2 39.2 2.7
Wheat Midlings 87.9 12.8 53.0 3.4
Linseed Meal 90.8 29.3 32.7 7.0
Tankagew 552 Tl
Red Clover Hay
(Medium) 84.7 6.8 35.8 1.7
Blue grass
(fresh) 34.9 3.0 19.8 0.8

#+ Calculated from digestion coefficients given in Jordan's

“The Feeding of Animals.t
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PLACE OF 7ARRYING ON EXPERIMENT.

Vhen the experiment began ( November I8, I908) the
sows were kept in outdoor lots, 30 ft. X I00 ft. with two sowé
in each lot. ( See fige/ pg.ﬂp ) Oné cot for sleeping quar-
ters was used for ecach lot, the hay was fed in racks outside,
anc the grain ration in troughs. But owing to the difficulty
in securing accurate weights of the refuse hay and the tenden-
cy of one sow of each 1ot to secure more than her share of
the grain ratioh, each sow was 1moved to the hog karn in Janwary,
and assigned separate pens. ( See figs?mb*bg@ﬂbfp Fach pen in
‘the hog barn is floored with ceuent and is provided with a dry
lot I0 ft. X 30 ft. The racks were placed inside so that the
refuse at all times wouvld be air dry.

WEIGHING OF S0WS,

The sows were weighed in the afternoon of each ed—
nesday of each week, and record made of the same. If the
weight was slightly above or below the maintenance weight the
grain ration was continued as for the previous week, otherwise
the ration was increased or decreased accordin., ae the'weight
was above or below maintenance.

METHOD OF KEEPING RECORDS.

The feed was weighed at each feeding time and record-
ed. Records were made daily on 3 in. X 5 in. perforated pads
which were torn off at each welighday and pasted in a book

of permanent record in the office. These sheets constitute -

the original records from which all data wesederived.






rig.d sow Wo. II.

L

Fig.@ sow No. I3.

Lot. I Sows.fed corn, bran and clover hay r:tion.
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DESARIPTION OF ANIMALS USED.

Owing to the differences that might be thought to
exist between breeds, the animals used in tnhis experiment were
all of one breed, namely, Poland Cnina. Purebred Poland China
gilts ranging from eighteen to twenty months of age were used.
These gilts had been well fed the previous winter and had been
pastured upon bluegrass throughout the summeg,supplemented
with a little corn, and were in good condition ét the beginning
of the experiment.

SOWS OF LOT I. ( see figss%g./8~ )

Sow No. II was farrowed March IO, I907, with a litter
of six, and was twenty months old at the beginning of the ex-—
periment. She was of excellent build, having heavy hams, ex-—
tra good length and fair depth. The breeding of Sow No. II was
as follows:- |

| : Chief Perfection 2nd.
Sire,- 21701

Stylish Perfection 29205-
Hulda's Style ( 64378)

Miss Success

(I0I604) Miss Rose (76497)

Dam,— {Perfect Success 30436

Sow No. I3 was of the same breeding as Sow No II,
was farrowéd in the same litter, and was of very nuch the same
type.

SOWS OF LOT II. ( fee figsl ¥pa )

Sow No. 20 was farrowed March 10, I907 with a litter
of six and at the beginning of the experiment was nineteen
months old. She was of medium length, deep bodied, and had
falr hams and medium spring of rib. The breeding of No. 20

was as follows:-—






Fig.# Sow No. I4.

Fig.8 Sow No. 20.

Lot II Sows fed corn, shorts and clover hay ration.
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Sire Inperial Chief 42295
Successful-44039

Miss Success ( I101604)
Dam {Mo's Keep On 37430 |
Marigold ( 102278)
Creole Relle ( 88503)
SOW NO. I4.
This sow was of the saume breeding as sows Nos. II and
I3, vas farrowed in the‘same litter, and was very much the same
type.
SOWS OF LOT III. ( See figs? ©“pgs/7 )
Sow No. 3I was farrowed May 29, I907 with a litter
of five, and at the beginning of the ex:eriment was I8 wmonths

old. This sow had good ..edium length, good depth, and fair

length of rib. The breeding of sow No. 3I was as follows:-—

Sire Inperial Chief 42295
Successful
44039 Miss Success (101604 )
Dan, Cortector 2d 27918
Cleopatra
(98786) Quick Step (92378)

Sow No. I was farrowed May 7, I907 with a litter of
seven and at the beg. nning of the experiment was one vear, six
month, and eleven days old. She was a long bodied sow with
medium longthlof leg, well sprung rib, and had a f=ir ham.

The breeding of Sow No. I was as follows:—

Sire Inperial Chief 42295
Successful
44039 Miss Success (I0I604)
Dan Miss Keep On 37430
Verbena

( 102279) freole Belle ( 88503)






Fig.¥ Sow No. I.

Pig./ sow No. 3I.

Lot III

sows fed corn, tankage and clover hay ration.
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SOWS OF LOT IV. (See figs? °”pu.2f.)

Sow No. 30 was farrowed May 29, I907, with & litter
of five, and at the beginning of the experiment was one
year, five months, and twenty days old.

This sow was characterized by having good depth,
medium length of 1limb, fair spring of rib, and good haus.

Her breeding was as follows:-—

Sire Inperial chief 42295
Successful
44039 Miss Success ( I0I604)
Dam Corrector 2d. 37918
Cleopatra
(98786) - {Quick Step (92378)

Sow No. 2 was farrowed May 26, 1907, with a litter
of three, and was consequently one ycar, five months, and
twenty—-three days old at the time of the beginning of the
experiment.
This sow was medium to short in length, of fair
depth, and had good quality of bone and hair,

Her breeding was as follows:-—

Sire Imperial Chief 423295
Successful
44039 Miss Success ( I0I604)
Dam Chief Eclipsed 223499
Creole Belle
( 88503) Tecumseh Hadley ( 58355)

A study of the pedigrees will show that the sows
“used in this experiment were of very much the same breeding.
Sows nuuber II, I3 and I4 were litter sisters; and their
dam was also the dam of the sire of the remaining sows.

Number 3I and 30 were litter sisters; and nuwibers 20 and I

20






L/

Fig
gt Sow No.2

Fig L2
gJd<4 Sow No. 30

L o - - N -
I ) N
()'t v. q()‘,\{ [§1¢ CO l ()l ll O C s C y I I
R W) W
PAWEE |
9 "
b






72

were of practically the same breeding since they were by the
same boar and their dams were litter sisteps. The dam of
number 2 was also the grand dam of nuubers 20 and I. Their
pedigrees show them to be of uniform breeding.

The BOWS Were also quite uniform in size and general
.characteristies. Fach eow possessed good Quality as was evi-
denced by the quality of bone, hair and skin, and each was of
good build. Sows nuubers 20, 3I, 30, I and 2 were character-
ized by a fair spring of rib, medium ength, and good depth.
Sows number II, I3 and I4 possessed a little more length and
spring of rib. From general appcarances all the sows would be
classed as of.more than average desirability as purebred PoO—
land China breeding sows. |

RECORDS OF SOVS. _

In the appendix is given a couplete weekly record
of the weights of the sowq’élso of the feed given and the to-
tal digestible nutrients consumed'by each sow. Accoumpanying
each record is a chart showing in curves the grain consumed. ¢

<, the hay or grass consumed, the total digesti-
ble nutrients in the food eaten, and the weight of the sow
from week to week

The general health of the sows on this experimenp’so
far as could be Jjudged by the appetite and feoes’was ik
"exeellengraﬁging the spring of I909. Cholera wus in the herd
at this time, and although every animal was innoculatéd with
antitoxic cholera serum at the first appearance of the disease,

yet two sows died of the diSease, Several were so sick as to
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refuse all feed, and the remaining sows may have befn effected
although they did not refuse feed. Sow number I3 of lot I,

- died of cholera May 3, I909. Sow number II of lot I refused
feed May I4 to 20 inclusive,; sow nuaber I4 of lot II, Apr. I2
to 22 inclusive; and sow number .I of lot III, May I4 to 20 in-
clusive. Days whemn: sows refused feed were not used in cal-
culating data. All sows were bred to produce litters in the
sprihg'and f211l,- two litters per years although sows numbers
II, 20, 3I and 2 failed to produce litters during the fall of
I909. Every sow, c¢rcept sow nuuber II produced a litter dur-
ing the spring of I909. Sow number II proved a non-breeder
until after the close of this experiment.

In the c=zlculation of the tables which follow in
tris paper where comparisons are uade between the hay consuvned
and grain consumeq,the grass which was.fed from May 20 to Sep—
tember 2 was interputed into its equival nt in hay so that
the consumption of roughage for sumer:and winter could be com-
pared. Froum data given in Honry's"Feeds and Feeding', I00
pounds.of grass was calculated as the equivalent of 44,29
pounds of hay,

PRICES OF FEEDS.

The priges charged for the grain and hay used in

this experiment were as follows:—
COrNeeneens ..s.80.56 per bhu.

Shorts.;.000‘3522050 " ton.






Bralleieecscsess. . $22.50 per ton.
Oilmeal....cc.... 30.00 " "
Tankageeeeeseses.. 40,00
Clover Ha¥eeoeeos 10.00
The:e prices represent the average prevailing market prices
of the feeds used. The prices are also high endugh to give
a conservative estimate of the cost of waintenance of sows
and the productioﬁ of pigs to weaning time,under present con-

ditions,
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TOTAL DIGESTIBLE NUTRIENTS REQUIRED FOR MAIN-

TENANCE OF SOWS WHILE DRY.

The average amount of total digestible nutrients
required for cattle, horses, and sheep has been well worked
out by a comparatively large nuwaber of experiments; but there
are little available data on the maintenance requirements for
swine. The maintenance requirement for cattle was deteruined
by Khn by elaborate experiments frou the yecars I832 to I890.
His experiments justify the conclusion that the average quanti-
ty of digestible orgunic matter which will raintain a I000
pound mature ox at rest is 7.3 pounds,- .7 pounds of which
should be protein. 2Zuntz who has so thoroughly studied the
nutrition of the horse, concludes’ after a critical study of
the results of other men in connection with the elaborate data
from his own extended investigations, that a.IOOO pound horse
can be maintained on 6.4 pounds of nutrients, providedvthe
total ration contains not more than three pounds of crude
fiber. Wolff's latest conclusion was that a I000 pound horse
should have 6.78 pounds of digestible oreanie matter daily,

(fiver, The total amount,of digestinle nutr.ents -
exclusive of the digested orude- 'z,A?equired by cattie and
horses for maintenance purposes does not, then, differ mater-
ially. For cattle the required amount is 7.3, and for horseg
6.4 to 6.78. But how about swine? Do brood sows maintain
themselves at a lesser or a greater expenditure of energy than
do cattle or horses? The food requirements for brood sows

as given by Wolff are as follows:-
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Dry Digestible organic substances. mJ
matter | Protein| Cariuo-|Fa otal Nutriti
1bs. 1bs. |hydrate| lbsJ 1bs. Ratio:
1lb:.
Feeding standarq
for Brood sows
per I000 1bs.
live weight
dally 22 2.5 I5.5 .4 | I8.4 6.6
It is not stated whether or not the requirements are

for sows which
although it is
suckling brood

tle or horses.

are suckling pigs or for sows which are dry,
hardly probable that the requirements of non-
sows are from two to three times that for cat-

vith a view to deteruining the total nutrients

required for maintenance of non-suckling brood sows the fol-

lowing data hasebeen compiled from this experiment,—

( See pg.2y for Table of "Digestible nutrients re-

quired to Maintain a Sow While not Suckling Pigs'.

The average nuuber of days that tre sows were not

suckling pigs was 309.3 dayq,and the average nuber of pounds

of digestible nutrients required for saintenance per 1000
this

pounds live welght during t.«

periment was 8.4I pourids.

time for all the sows on ex-—

The total food nutrients required

for the maintenance of non-sucekling brood sows " exceeded |

that required by cattle and horses by from 5.59 to 24.I0 per

cent.

With the ration of II part corn, I part tankage, and

cldver hay ad libitum, there was required but 5.59 per cent

more than is required for cattle.

The greater amount of food. nutrients required by

swine for maintenance as coupared with cattle or horse$ is

not because

CLsivae ine

. make a Jess  efficient use of






DIGESTIELE NUTRIENTS REQUIRED TO MAINTAIN A

SOW WHILE NOT SUCKLING PIGS.
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Average Average Average:
i Total Total Average Total :
Mlio. ¢ Average ] Number Digesti- |Digesti- Total Nutri- :
1 of | Ration ble Nutrit ble Nu-{Nutrients ents
tloow f ] Welght of ents trients | eaten eaten
q eaten eaten per per Cwt.:
s of Days {per head {per head} Cwt. per day :
s Sows per day |per day per for :
X + for each Day each :
2l L ration Ration,:
lbs. days lbs. 1bs. 1bs. 1bs.
I| 321 |11 corn
and
Tankage 283.1 382 2.192 JATH
I| 1|11 corn
and
Tankage 280.8 292 2.206 2.199 <785 <779
"/ 2 |9 corn
and 1
Oilmeal 256.9 371 2.11Y4 823
V| 30 |9 corn
and 1
Oilmeal 281.5 56 2.395 2.254 +850 «836
[| 20 |2 corn
and 1
Shorts 239.5 372 2.515 1.050
[| 14 |2 corn
and 1
Shorts 327.2 378 2.521 2.518 71 <910
Ll 11 |2 corn
and 1
Bran 286 .8 469 2.557 «891
[ 13 |, corn
and 1
Bran 315.0 155 2.392 2. 474 <759 .825
| AVERAGES 284.8 309.3 2,376 .841
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food nutrients but because of the grcater exposedvsurfaoeap
ner unit of weiéht in swine. The fine furry coat which cattle
and horses posééss during the winter affords them a natural
protection from cold which swine do not posseés. The pro-—-
tection from cold woich swine possess is not in the hair but
in the very thick covering of subcutaneous fat which the hog
80 easily stores up in the fall frow such food as nuts and
tubers. It is not improbable, however, that a thick sub-cuta-
neous covering of fat on the hog may even serve as a greater
protection against the radiation of hcat than does the furry
covering of cattle and horses. In this experiment the main-
tenance requireinent of the hecavier, fatter animal of each

lot was lower,with the exception of sow No. 30' of lot No.4.
The high maintenance o sow No.30 may, however, have been due
to the faet that the entire data for t his sow wagecollected
only for winter months.

The grecater maintenance requirerient of swine as com-
pared with cattle amd horses may be due to the greater ra-
diating body surface per unit of weight. The followiﬁg table
shows that the radiation of energy from horses, swine,
men and.dogs is nogrly the same per unit area, as computed byg’

4
Zuntz and Hageuann, #

¥ Auerican Text Book of Physiology vol.I, 1pp 482,483,
¢ Table from Arnsby's Animal Nutrition p 369.
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ri‘ ' JTASTING METABOLISM.
Average Ten— Aversage
perature weight Kgs.
Deg.C. Per Kg. Per Square
rals. Meter,Cals
Hors€e.oeoadlees 9.1 (7) 441 1.3 >948
SW].TLG....... 20.1 I J128 IgoI 1078
MefNieesseaoos I4.3 ' 64.3 32.1 1042
DOZeveoesens I£€.0 I15.2 5I.5 1039
Rabhiteceess 18.2 2.3 75.1 776
't {oTo] -1 IR - I5.0 ' 3.5 66.7 - 967
Helessssnone I18.5 2.0 7I.0 943

The table shows that ver unit of area tie I ot vroduction is
proctienily tle sauwe, but per unit weight the héat production
increases as the body weight decrecases. The ratio petween the
heat production in faeting unictabvolism— which is couparable with
maintenalnce requirements— of horsés and swine is as I:I.69.
‘The ratio between the total food nutrients of horses on mainte—
narnce and the food nutrients required for maintenance by the
sows 1n this experiment was as I:I.23. According to v. Hésslinf
"all the impbrtant physiéiogical activities of the body, includ-
ing, of course, its internal work and the consequent heat pro-—
duction, are substantially proportional to the two—-thirds power
of its volume (or weight), and that since the external surface
relotion
bears the saue m»edde® to the volume, a proportionality neces—
sarlly exists Dbctwecn nheat production and surface". Ve uay
conclude then that the greater naiiitensrce of the sow:. as com—
pared'with larger doumestic animals is due to the largor‘exposed

surface per unit weight.

¥Arch. f. (Anat. u.) Phvsiol., 1888, p. 323,
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The rations fed seemed also to have had specific
effects upon the food nutfiente required for maintenance. In
economy of food nutrients required for maintenance the rations
rank as follows, first corn and tankage ration, second corn
and bran, third corn and oilmeal and fourth corn and shorts.
The most likely explanation of this pvhenomenon is that there
mist have been a beneficial influence effectéd upon digestion
by the supplements when fed in the proportions given. While
the effect of the rétion upon each sow of each lot in most
" cases checked, yet no definite conclusions can be drawn regard-—
ing the specific effect of the rations owing to the small num-
ber of sows upon each ration.

) SEASONAL EFFECTS UPON THE MAINTENANCE REQUIREMENTS
OF BROOD SOWS IN TERMS OF DIGESTIBLE NUTRIENTS.

That a greater amount of feed is required for main-
tenance of sows in winter than in summer was determined by
dividing the year in two equal parts, namely,-winter from Nov.
I8 to May-IQ, and summer from May I9 to Nov. I7, and then
finding the food nutrients eatén by the sows fdr each season.
The following table has been prepared to bring out the seasohal

requirements of sows not suckling pigs:-—
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SEASONAL REQUIREMENTS OF 80WS NOT SUCKLING PIGS, (in NUTRIENTS.).

7 AVE. AVE. ays | Daus |ANBs10-{AVE.TO-|AVE.TO+|AVE.TO~
iNO. Wwt. of {Wt. of | not not tal Nu-jtal nu-jtal nuyftal Nu-
;:of |Ration |S8ows in]Sows injSucklingBucklingtrientsitrientsjtrientsjtrients
;iSow Winter jSummer in | in eaten { eaten {per cwtiper cwt.
i Winter| Summer}in win-}in sum-{in win- in
i ter perimer perjter per}sSummer
; head head day per
! . per dayiper dayj } _Day.
Ibs. 1bs. 1b8. 1bs. | 1bs. lbs. | 1bs. | 1bs.
[[ 31] corn 1
f and
Tenk- |281l.5 285.3 220 162 2.225 2.147] <790 «752
age -
Il 1| ocorn
and
Tank-
age |260.1 |[301.5 139 147 2.806| 1l.653| 1.079 .548
2| ocorn
and 2
0i1-
meal 252.2 262.0 189 182 2.278 1.940 «903 «T40
30| corn
and
0il-
meal ,281. 5 — 56 — 2. 395 —esew . 850 e
20| corn
and
shorts| 242.7 | 235.6 191 181 2.525 2.504| 1.040 1,063
14 ocorn
and
Shorts | 322.9 | 335.4 245 133 2.644| 2.125 .819 633
11} ocorn
and .
Bran 284.1 | 291.2 282 182 2.602 2.713% «916 «931
13 ocorn
’ and
Bran 315.0 | --- 155 S 2. 474 —— <759 -
ERacEs 280.0 | 285.1 | 184.6 | 164.5 | 2.493| 2.180| .89% | .778







The table shows that the total digestible nutrients
required for maintenance in winter exceeds the maintenance re—
'quirements of swmer by I4.9 per cent. The average umaintenance
requirements in terms of food nutirients for winter was 8.94
pounds of digest;ble nutrients, and for summer;7.78,pounds of
digestible nutiients. It is o®vious then that for sows which
are in moderate condition and without a thick covering of fat
for protection there must be provided greater amounts of feed
in winter for mainternance purposes alone. The extra amount 6f
feed necessary for wmaintenance in winter must represent the
amount of feed necessary to furnish the extra amount of heat
lost by radiation in winter as cowpared with swuuer. The rela-
tion between summer and winter requirements in this eiperiment
are in accord with work done by Cooke™ in a series of exper—
iments on swine at the Colorado Station. He found that the
fqllowing amounts of computed digestible matter were required
for maintenance per hundred pounde live weight, for animals
weighing 85 to I82 pounds per head:-

In hot weather..........0.93 1bs.
In moderate weathere. oI5 7

"In cold weather.......0 I.4I "

Contrary to the results obtained by Cooke at Colo-
rado and to the results of this experiment, Sanborn’ in experi-
ments upon the maintenance ration of swine found the amount of

*Armsby's Principles of Nutrition p.438.
tMo. State Agr. Coll. Bull. 28, pp. 5 and 6.
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calculated digestible nutrients required ver hundred weight

to be as tabulated below:-—

Live weight Mainten-nce Require—
1bs. ment, per 100 Pounds
1bs.
Winter ( teup.about 40 F.)... I73.5 1.65
I71.6 I.89
Summer ( " " 80 F.)e.. | I73.6 2.02
48,3 2.07

The second suwmucr'!s experiment given in the forego-
ing t-ble is hardly comparable with the others, since the
smaller animal would require a reclatively greater rainten=ance
ration. The re:aining experiuents seem to show a lower re-—
quirenent for maintenance for winter than for swuner. The data
for the winter trial was, however, obtained fro.. an experiment
which was carried on in very uoder-te wintcr weather. Sanbarn
states in giving the results of the experiment that "unfortu-—
nately February ( the month when the winter trial was conducted)
rsisted

A1 belng a very warm wonth."

The following tanle has been prev red to show the

cost of maintenance for winter and swaser, in terms of feed

and cost of feed:-






EFFECT OF SEASON ON FOOD REQUIREMENTS OF SOW.

|
i

Average | Average | Average | Average | Average | Average | Average p Average | Avorage | A¥erage | Average ; A7onase
Average Average Days not} Days not | Grain Grain Hay Hay or Feed Feed cost. F egoggy pe?ecwt pe® OWt.| pes Owt.| per Owt.
No. No. Weight Welght Suckling sackling | eaten eaten eaten equlvalent per per Dper :D in por day. per day sey Ay Tar ey
of of Ration of sows of sows in in  per day per day per day eaten Head Head ay :Summ r in in in in
Lot sow in in winter Summer { in in in per day |per day per daay in " © wint summer winter Summer
°  Winter | Summer |} ; . winter gunmmer Winter in _ w1112 . ﬁer | Winter | nter
q L Rmk_ . ’ ﬁ;m [D; o . . 1 .
Tos. | 1os. | adeys | asys |  1bs. 1b8. 1o8. 1bs. 1bs. 1bs. ¢ los. [ 98- “08 108 1bs bs
! ) . ° 'S ° l .
H 3 ng;gggnd 281.5 285.3 220 162 2.005 1.422 1.695 2.278 3.700 3.700 2,012 2.667 1.314 1.296 715 935
A ’ . . . . 1. .
III 1 cgzgkggg 60,1 501.5 139 47 3,546 1.029 1.289 1.757 4,535 2.786 u.120_ 2.001 1.743 924 584 664
v ® | olinear | 252.2 262.0 189 182 1.192 2.131 1.557 2.049 2,749 4180 | 2024 Aeaa 1+090 1:595 1803 | 1235
v | 30 | corn ana 1.1 1,148
> 01lmeal 281.5 56 - 2.869 «338 3.2017 3232 3
‘l . 'y . °
1T 20 cg;grzgd o7 235.6 151 181 2.237 2.037 1.985 2.055 4.222 4.092 3.324 3.146 1.739 1.737 1.369 1.335
[} L} 1. L) L]
o W cgﬁgrigd © 322.9 335.4 245 133 2.852 1.648 1.349 1.780 4.201 3.428 3.634 2.525 1.301 022 1.125 753
I 11 og;gnand @il 29,2 35 . 2.631 2.991 1.595 1.257 4.226 4.o48 3.637 3.745 1.487 1.459 1.280 | 1.286
I IS 1 10
L M S— — —— = g—;
280.0 285.1 184.6 164.5 | 2-456 1:B76 La58Y 1.862 chihi 3139 3+166 Bree . 3% il M
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The table shows that for any season of the year the total con-
sumption of feed per head or ver hundred weight is practically
the same, but it also shows that there must be a difference
in the character of the food. The average total feed consumed
per head per day was:-

3.843 pounds for winter

3.739 " " suwaaer.
and the average feed per hundred weignt per sow was:-—

I.381I npounds for winter

I.339 " ' gwaner.

But the average grain and hay consuued per day for each season

was:—
FEED EATEN PER HEAD PER DAY.
Orain Hay Total
Winter 2.456 I.337 3.843
Sumier 1.876 I1.862 3.738

There was a tenrdency then toward a standard gross amount of
feed at all seasons »f the year with sows on maintenance, but
| for winter feeding the ration had to contain a greater pro-
portion of grain. It wvas necessary to supply 32.3 percent more
graln per head for waintenance in winter than in swamer. This
was due to the grcater amount of net energy necessary for heat
production.

The average cost of maintenance per sow per day was:—

3.166 cents for Winfer.

2.866 n " guuner
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Per hundred weight per day, the aVerage cost was,-

I.I136 cents for winter

I1.034 " " swier
The cost per head per day for winter maintenance exceeded that
for summer by 9.7I per cent, or the cost of waintenance for
winter was about one tenth greater than for suwiuier.

Undoubtedly extremes of cither heator cold may have
an unfavorable effect upon the maih;igance requircuent of
swine; and since there is such a close relationship between
the waintenance and gains produced, 1t would seem tnat most
profitable gains can be wmade in woderate weather, or when fat-
tening animals can be made most comforsable. When it becoues
necessary for the animal to use food nutrients solely for the
raising or lowering of body teumperature there certainly is a
waste of food taking place that cquld well be used for the p¥o-
duction and storage of fat.

TOTAL FEED REQUIRED FOR MAINTENANCE OF SOWS NOT

SUCKLING PIGS,

It is necessary to ascertain the eost of waintenance
of the sow hcefore the actual cost of production of the "ig can
be determined. There must be apportioned to each pig at far-
rowing time the cost of maintenance of the dam for the time
intervening from the weaning time of the previous litter, or
the total cost of i.aintenance of tlhe sow for the ycar must
be aprortioned to each pig produced throughout the ycar. The
latter wethod has been used in this experiment in deteruining

the charge that nust be made against each pig for the mainte-

nance of the dam. In order to determine the average cost of






maintenance per day of sows per lot the following table has
been prepared, in which is given the average pounds of feed

consued. by each lot of sows for an average of 309.4 days,

while not suckling pigs.
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TOTAL FEED EATEN BY EACH SOW WHEN NOT SUCKLING PIGS.
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Avg. ]
Avg. Grain Hay ] Total Graln ] Hay Cost of
Weight {Nunber Eaten | Eaten] Feed per ] per MAINTENANCE
Ratlon of of per per ]| Eaten cwt. cwt. _ ]
Sows Days Day Day per per per Per ¢tper
per per | Owt. Day { Day Head }jCwt.
Head Head ] per b rer fper
Per Lot Day Day [dax
1bs. Days. lbs. lbs. 1bs. 1lbs. 1bs. cts. cts.
corn
and
Tank=-
age |283.1 382%
corn )
and ) 3.883 |2.0000| 1.377 .668 <709 | 2.884% |1.022
Tank- )
age | 280.8 292)
corn
and
011~
meal 256.9 371;
Corn )
o??d ; 2.275 | 1.393 | 1.374 +836 «538 |3.067 |1.140
Neal 281.5 56 )
corn
_and
Shorts | 239.5 372;
cggg ; 2.265 | 2.136 | 1.606 «812 T4 [3.426 |1.243
Shorts | 326.8 378)
Corn
and
Bran | 286.8 469)
Co )
a;g ) 2.668 |1.476 | 1.383 889 494 |3.409 |1.139
fran | 315.0 1553
— | 284.8 [ 309.% [2.272 [ 1.751 | 1.435 .801 631 |3.196 |1.1%
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The table shows the avefage amount of grain consumed by the
sows in this experiment to be 2.272 pounds per head ver day.
The cost of maintenance varied from 2.58 cents to 3.43 cents
per day. The average cost of maintenance for the eight sows
was 3.20 cents per day. The cheapest maintenance was made
with corn, tankage ,and clover hay. It is also clearly demon-
strated that roughage in the form of clover hay, when fed ad
libitum, can well be substituted for a portion of the high
priced grain ration, when sows are not suckling pigs. The sows
in this experiment, when hay was kept constantly before thenm,
oohsumed hay to the extent of 43.5 per cent or nearly half of
the entire daily ration,—and this too with clover hay that
would not average more than medium in quality. It is further
shown that brood sows may ecasily be made to consume from I.75
to 2.50 pounds of hay per day while dry and on maintenance.

We should not gét away from the fact that the hog is
a graziné animal and requires some crude fiber 1n the ration
to insure active digestion and the best health. A pound or
two of aftermath or third cutting of alfalfa hay will even pro-
duce better rc 11ts with the brood sow than a grain ration
alone. Rommel¥ states that "when hogs are confined to an ex-
clusive grain ration, and especially when this is made up of
a single grain the addition of a moderate amount of hay to the
ration will be reiished and less grain will be required®.

¥ U.8.Dept. of Agr. Bureau of Animal Industry, Bul. 47,
vage 174.
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Morton*kfound that a dprg brood sow may even be maintained with-
out the use of grain when good alfaifa and beets are used.
Bright clover‘hay, alfalfa, soybean hay, or cowpea hay may in
good economical practice make up frou .ne-fourth to one-half
of the entire ration of the dry brood sow in the winter.

In order to show the total cost of maintenance per

head for one year, the following table has been prepared:-

* wyoming Sta. Bul. 74, p I8.






TOTAL COST OF MAINTENANCE OF 80WS NOT SUCKLING PIGS PER YEAR.

i d

: Graln | Hay Tobal | Total | Total | Total | Total
Grain Hay Eaten Eaten corn Supple+] Grain Hay cost
Eaten | Eaten per per Eaten | mnment ] eaten eaten of
TION ¢ ©per | per cwt. cwt. for | eaten {for 365 for {Main-
{ Day Day Per Per 365 {for 365{ Days 365 Jtenance
&4 Day Day Days Days Per ] Days for
per Per sSow 2365
| sow gow Days._
i lbs. lbs lbs. lbs. lbs. lbs. 1bs. 1bs.
orn
i
Ek- 1.883 2.000 .668 <709 [632.9 54.68 68758 730.0 |$10.53
- .
orn "
Em
1-
Fal 2.275 1.393 «836 «538 |761.2 68.62 |829.82 | 508.4 | 11.19
hrn
and
rts (2.265 2.136 .812 «798 |553.0 [273.50 |826.50 779.5 | 12.50
’rn |
nd
n 2.668 1.476 .889 494 [649.4 [322.80 [972.20 53%38.8 12.43
829.02 | 639.2 11.66
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The cheapest cost of iaintenance was $I0.53, with
the corn, tankage and cloverp hay ration. The highest cost
was $I12.50, with corn, shorts, and clover hay. The average
cost of maintenance for one year wasd $I1.66.

BIRTH £O0ST OF PIGS.

The charge that must be 1iade each litter of »igs
at farrowing time will be $II.66 plus tie litter's share of
the keep of the Dboar. Aésuming that there may Qe accrcdited
to each boar 75 pigs per year and that the boar's cost of
maintenance will be the same as for sows, then the boar's
charge that must be wade against each nig will be I5.5 cents.
The remaining charge ver pig will depend uoon the huﬁber of
pigs raised. The following table will siow the average birth
charge where the nwiber of »nigs per sow per year varies from
I to IZ.
If the nuwaber
raised is....... I 2 3 4 5 6
The farrow-

ing ocharge per
pig will pe $11.82 $ 5.91 $3.60 $2.85 $2.36 $I.97

7 8 9 10 IT 12
continued &
$I1.68 0I.48 $I.31 $I.1I8 $I.07 o8

The importance of prolificacy is readily seen from the above
ata., If a sow produces but six pigs per year instead of ten,
the initial or birth cost of the nig is 1ncréased by 66.9 per
cent or his birth cost; is increased by two-thirds. The dif-
ference in cost, when considered for but one_pig,indeed seems
smallf"but wnen considered for one hundred pigs it is certain-
ly too great to be ignored. The difference in the total birth

charke for I00 pigs produced'from I0 sows in one year as com-
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pared with I00 pigs produced fron I6.6 sows in one year is
$79.00. If there is but an increase of one pig per litter,
say from a liﬁter of six to a litter of seven, the birth
charge is lowered by I5.2 per cent or for I00 pigs there will
be.a saving of $30.00 effected. If a still 1l rger litter is
produced, say 8 pigs, the birth charge will be lowered by
33.5 percent or for I00 pigs there will be a saving of $66,.00
effected. It would seem that the character of prolificacy
cannot be overestimated and that too little importance has been
placed upon it in the past. Just as the manufactueer: lowers
the cost of production by increasing‘the efficiency of the
factory so that a larger amount of finished material per man
employed Dpasses ou@,so the breeder should lower the cost of
production by 1ﬁcreasing the efficiency of the breeding herd
through selection, to gain prolificacy. '

FOOD REQUIRED TO PRODUCE A 40# PIG.

In calculating the cost of produmeing pigs to weaning
time tihe cost of the feed eaten by the sow, over and above the
maintenance requirement of the sow, was charged to the pigs.
The maintenance requirement was taken to be the average amount
of feed reduired for maintenance while not suckling.pigs. An
endeavor was made to keep each sow at her maintenance weight
while suckling her pigs, through inecrcasing the raiion. This in
most cases was lupossible, but it was possible in most cases
to bring the sow to maintenance weight before weaning the pigs.

,yhere this was not done, the feed above maintenance required
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to bring the sow to maintenance weight was charged against the
litter of nigs.

Since the differences in the amount of feed of cach
ration to produce a 40 pound pig 2t weaning time were not
greater than the differences in food requirenents of sows upon
the same ration, an average of all the litters was taken to
determine the amount of food reguired,to produce a pig to
weaning time. In order to place each ration upon the saume
basis the following table, showing the requirecnents 1in pounds

of digestible nutrients, was prepared.






DIGESTIBLE NUTRIENTS TO PRODUCE A FORTY POUND PIG.

1

|

{

7S

Total

Total Total Total
] Total mainte- nutrientsinutrientsinutrients Total
Nutrients{nance nu- above other above thejnutrients
Number eaten |Jtrients mainte- than gsows mainjabove the
of oy sow required |nance to {sows milk] tenance leows main-
Days while { by sow | produce consumed{to pro- tenance to
Suckling {Suckling { for the litter by duce the produce a
pigs Suckling {to wean- pigs litter 4o# pig.
{ period ing time
lbs. 1lbs. 1bs. lbs. dbs. lbs.
87 442,69 190.70 251.99 0 251.99 116 .05
177 928.76 390.49 538.27 54.72 592.99 104.03
98 605.55 207.17 398.38 71.93 470.31 119.02
102 517.97 244.30 273.67 70.64 344,31 79.51
97 710.92 243.95 466 .97 54.33 521.30 111.70
91 416 .50 229.41 187.09 49.50 236.59 145.59

112.65
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The t:.lLe shows that the average amount required
above the sows maintenarice to rroduce a 40 pouid pig was IIR2.65
pounds of digestible nutrients. In terms of feed, if a ration
of eight parts corn meal and one part tankage were used, this
would represent an exvenditure of I49.56 pounds of corn and
I8.69 pounds of tankage to produce & 40 pound pig. Vith corn
at 56 cents per bushel and tankage at$40.00 vner ton this would
mean a cost of $I1.87 for actual food consumed from birth to
weaning. This we belleve to be a fair charge against the»pig
for the actual food nutrients consumed from birth to weaning
tine.

The renaining charge, will be devendent entirely
upon the nuuber of pigs produced by the sow throughout the year
to weaning time. The following table has been prepared to
show the totél charge against a 40 pound pig at weaning time
where the number of pigs raised by the sow varies frdm I to

I6.






EFFECT OF SIZE OF LITTER UPON THE COST OF THE

PIG AT VHANING TIME.

77

Nunber of pigs

Birth charge

cost of feed

Total cost

raised during per pig. per plg frow |of pig at
the year. birth to wesn-— veaning.
ing.

I $I11.82 $I.87 $I3.69

2 5.91 I.87 7.78

3 3.60 I1.87 5.47

4 2.85 1.87 4.72

5 2.36 T.8%7 4.23

6 I.97Y I1.87V 3.84

7 I1.68 ¥V I.37# 3.55#

8 I.48 I.37 3.325

9 I.31 1.87 3.18

I0 I.18 1.87 3.056

II I1.07 I1.37 2.94 Hg,i

12 .98 1.87 2.85 "5

I3 .91 1.87 2.78 ‘

I4 .84 1.87 2.71

I5 .79 I.37 2.66

I6 .74 1.37 2.61
The charge of $I.87 QJas been clascod ¢ a fixed

charge. Ostertag and Nuntz‘x have shown tnat "the food re-

quirciient of sows is not grcater than tre waintenance require-—

ment plus the material necessary for the wilk yield",

The

maintenance requirewent of the sow remains the same then

whether the litter be large or swall and the food consumned

above waintenance is proportional to the size of the litter.

All feed above the maintenance reqgrirements of the sow is used

for the produection of gain in weight of the litter and uust be

charged as food used in the production of gain in the litter.

*

Lanswirtschaftliche Jahrbucicr, 37( 1908) no.=2.
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The table again clearly shdws the importance of prolificacy
upon the cost of production for marker purposes. If IR pigs
per year be produced from two sows the total cost at weaning
time for feed will be $46.08, while if the I2 pigs be produced
from one sow the total cost of feed will be $34.20,— or there
will be effected @ saving of $11.88. The average cost of pro-
dueing pigs to weaning time where but six pigs are faised per
sow per year, is $3.84; whé}e twelve vrigs are raised per sow
per year, $2.85. If the cost of the sowBs maintenance is
charged against the pig it will be noticed the cost of pro-
| duocing the pig‘to weaning time is noﬁ the smallest cost per
pound gain throughout the lifetime of the pig. The average
cost per pound at weaning time, from the data given wihere six
vigs per sow per year are raised, is 9;6 cents. However, the
actual food consumed in producing a pound gain previous to
weaning does seem to0 indicate that gains can be put on the pig
during the suckling period more cheaply than after weaning.
The total cost at weaning time does, however, represent the
cost of food consumed plus the pigh share of the keep of the
dam. The cost of the pig at birth or at weaning time is then
largely dependent upon the sigme of the 1itter.

SUMMARY.

Although it is true that only a series of experi-
ments upon any phase of animal nutrition are conclusive yet
this experiment would seem to show that —

I. The average total digestible nutrients required for

maintenangce of brood 'sows per I000 pounds live weight is






8.4I pounrs, which is slightly greater than is required for
maintenance of cattle and horses.

2. The ratio of food nutrients recuired by sows for
mainteﬁance, as comn~red with horses, as shown by these exper—
iments, is ‘as 14324,

3. The total digestible nutrients required for maintenance
in winter exceeds the maintenance requirements of summer by
I4.9 per cent.

4. The waintenance requirements of sows in winter 1is
8.94 pounds of digeétible'nutrients, and in swumer, 7.78 pounds.

5. The cost of maintenﬁnce ver sows(iveraging 280 pounds)
per day’with feeds at the prices given'is 3.I66 cents.

6. The cost peér hecad per day for winter maintenance
exceeds that for sunmer by 9.7I per cent or the cost of main—
tenance, where hay is given ad libitum throughout the y ar,
is for winter about one—ténth greater than for summer.

7. The averaée amount of grain consgmed daily by 280
pound brood sows on maintenance, when hayt%iven ad. libitum, is
2.372 pounds.

8. When good clover hay is kcpt constantly before dry
brood sows it may be conswued to the extent of 43.5 to 90.0
per cent of the entire daily ration.

9. Brood sows may easily be magtie to consume from I,75
to 2.50 pounds of clover hay per day while dry and on mainte-—
nance, and it may easily take the place of some of the high
priced grain feeds. Souwe roughage in the sor's raition is

better than a clear grain ration.
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[0, The avergge cost of maintenance of brood sows per
head per day, with feeds at the prices given is 3.20 cents.

II. The cheapest cost of iaintenance 1is made with a ra—-
tion of II parté corn meal, I part tankage and hay ad libitum.

I2. The average cost of maintenance of brood sows for one
year is $II.66.

I3. Ifc-a8ow produce 6 pigs per year instead of I0 the
initial or birth cost of each pig is increased by 66.9 per
cent. If the average number produced per sow per ycar 1is in-
creased but from 6 to 7 pigs the birth charge per pig ié low-

“ered by I5.2 percent or for I00 pigs there will be a saving
of $30.00 effected.

I4. The difference in the total birth charge for:I00:pigs
‘produced from I0 ‘SGws rn.onelyear.as\compared.WithﬂIOO:pigs
. produced from I6.6 sows in one year is §79.00.

I5. The average amount of digestible nutrients required
above the sow?s maintenance to produce a 40 pound pig at wean—
ing time is 1I2.65 pounds,

I6. The average cost of producing a 40 pound ﬁig from
birth to weaning time is $I.87, to which must be added a- pro-
portionate share of. the sow'!'s maintenance cost.

. I7. The average feed cost at weaning time where 6 pigs
per sow per year are produced is $3.84; wherc 80 nigs are pro—
duoced #3.3’; where I0 pigs are produced $3.05; where I2
pigs are produced $2.85;' where 14 pigs are produced $2.7I;
and where 16 pigs are produced $2.6I.
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