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INTRODUCTION

o A;@-oximate]y 3.000,000 acres of potetoes are harvested each year

Shn the-United States and the total annual production varies from abont

—395,060,000 to 450,u00.000 bushels (Z4)* Dice {7) has estimated
that about 5 percent of the crop is fed to livestock each year. Cull

*2nd Hpdergrade poratoes {and occasionally surplus potatoes) ave

“sed $or that purpose. Usually the pofatoes are chopped and fed
yaw, It they mayv be cooked and fed immediately or they may be
madednto silage for luter feeding,

Th&*necessity of keeping potatoes over a considerable period of
time, in order to use them to best advantage for feeding dawy caitle,
has stimulated intevest in potato silage. A number of research work-
ers have deseribed virious methods of ensiling potatoes, alone or in
combination with ather materials, and have discussed the value of
potato silage as & feed.

The experimental work described in thix bulletin was undertaken
to obtain additional information on methods of ensiling potatoes, by
using different materials in varying propoctions as preservatives, and
to test the relative palutability of the resnlting silages. With such
information at hand. possibly & better disposition can be made of
cull and surplus. potatoes in the future by feeding them to dawy
cattle.
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REVIEW OF LITERATURE

The value of raw and cooked potatoes for dairy cattle has been
reported by Atkeson and Anderson (1), Dice (4, 7), and Bunger
(4). The results of their findings ave summarized as follows: Raw
and cooked potatoes are about equal in feeding value, When fed 'in
Iarge amounts potatoes tend to produce a laxative condition in the
cow. Feeding therefore should be limited to 40 pounds or less daily.
Potatoes, either raw or cooled, are about as palatable as corn silage
but en a dry weight basis they are slightly lower in feeding value,
Potatoes may be incorporated in an otherwise balanced ration in
moderate amounts withont danger of eausing abnormal changes in
the quality or composition of milk and butterfat., However, as a
precautionary measure, potatoes should be fed after milking,

Watson (78) stated that the most eflicient way to ensile polatoes
was to stenm them and prck them immediately in a tight eontainer.
He reported that the loss of dry matter was 12 percent when raw
potatoes were ensiled without a preservative and that the loss was
somewhat less when acid was added as a preservative. Wallace (75)
produced a siizge of good guality by ensiling successive layers of
green grass and potatoes in a lavge stack at the vate of 114 tons of
arass Lo 15 ton of potatoes.  Using small containers ag silos, Scheffer
and Burkhavdt (Z2) ensiled alfalfa and meadow grass with difterent
percentages of steamed potatoes or with 2%4-year-old potato silage.
When the potato silage was mixed with either the alfalfa or the
meadow grass, at the rate of 30 to 50 percent of the mixture, good
quality silages were produced; whereas when the steamed potatoes
were mixed with these fornges at these percentages, satistactory
results were obtained with the grass but not with the alfalfa.

Ulvesli (15) ensiled potatoes alone and also with mineral acids
and found the comparative Josses of nufrients fo be as follows: Dry
matter, 16 and 5 percent; organic matter, 16 and 4 percent; and pro-
tein, 55 and 30 percent. Sheep digested 83 percent of the organic
matter in the potate silage and 88 percent in the potato-acid silage.
Bollmann (3) found no difference in the digestibility of steamed po-
tatoes and steamed-ensiled potatoes, but he found the digestibility of
raw potatoes to be somewhat lower. TIsaachsen and associates (9)
compared ordinary potato silage with potato silage mads by the
A, L V. mincral-acid method*  They found the dry-matter loss to be
15 percent for the former and 3 percent for the latter.

The comparative feeding value of potato silage and corn silage was
determined by Woodward and associates (77) in experiments with
milking cows. The potatoes were ensiled alone, after they had been

the A T V. melliod of making sHnge from hay erops was developed o Finland
by Virtanen, The method fakes its name from the infculs of its sponsor. It is
based on the theory that, 12 the acldiiy of Lhe material placed in the silo is
Imerensed s0 that the pHE value falls below 4.0, there will be no destruciion of
the protein or ¢ifamins. A mixtuee of eoncenifrated hydrochlocie ueld and sul-
phurie acid diluted with five thmes as much water by voelume s usually used to
roduce the pll value, ‘This melhod of giloing unchupped grasses and leguaes is
used successfuily and (o a conshdernble extent in some of the portb-Europesn
countrics,
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run through a machine that thoroughly mashed them. The cows that
were fed the corn silage produced slightly more milk and butterfat,
but gained less in live weight, than the cows that were fed the potato
stlage. The differences, however, were {oo small to be considered sig-
nificant. The potato silage was found to be as palatable as good
quality corn silage.

Richter and associates (17} found that when 12 kilograms of raw
potatces replaced 32 kilograms of beets (equal starch basis) in the
ration, milk production dropped 5 percent with no change in the fat
content of the milk, but when the same amount of steamed-potato sil-
age replaced the beets {on an equal staveh basis) the milk production
dropped 4 to 6 percent, the average fat content of the milk dropped
from 3.4 percent to 3.14 percent, und total fat production dropped 11
percent. Frolich and Luthge {8) observed a 6- to §-percent increase
in milk production and a corresponding decrease in fat pereentage
when steamed-potato silage replaced corn silage in the rution of milk-
ing cows.

Zorn {18) has summarized the work of five different German insti-
tutes on the feeding value of potatces. All five institutes reported a
slight decrease in milk production as a result of feeding potatoes,
either raw or as steamed-potato silage. The resulis were variable con-
cerning the butterfat test and total butterfat yield. No bad effect
on the physical character of the millk was reported.

Connell and associates {&, 4a), using the trench silo method, com-
pared the feeding value of three kinds of potato silage made as follows:
Four parts raw potatoes to one part dry corn fodder; four parts raw
potatoes to one part alfalfa hay; and potatoes alone, which were
stesmed for 33 minutes before they were ensiled.  Xach method of en-
siling potatoes produced a satisfactory silage. Results of feeding
experiments with yearling fattening heifers and steers indicuted that
the animals fed potato-corn fodder silage or potato-alfalfa hay silage
made larger gains and requived less feed per 100 pounds of gain than
did similar animals receiving corn silage. The potato-corn fodder
silage and the potato-alfalfa hay silage were aboub egual in feeding
value. The steamed-potato silage gave variable resalts, which were
not in agrepment with the potato-corn fodder silage and the potato-
alfalfs hay silage, in that it had a high value when there was no cotton-
seed meal in the ration, and a low value when the ration included
cottonseed meal.

MATERIALS AND METHODS

The potatoes used in these studies were small, early type U. 8. No,
2 grade.® They were ensiled in 4 by 8-foot wooden-stave silos, eilher
alone or with different materials added as follows: 0.75 percent of
salt; 3.0 percent of ground yellow corn; or 5, 10, 15, 20, or 22 pereent
of dry chopped hay. The hay was 2 mixture of orchard grass and
clover, containing about 40 percent legumes. It was cut carly and was
U. 8. No. 2 grade. From 1 to 234 tons of material was placed in each
silo, the total weight decreasing 1n the different silos as the percentage

* Burplus potatoes supplied by the Cumnmodity Credit Corporntion.
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of hay was increased. Because of insuflicient potatoes, not all of the
silos were filled fo the top.

The potato-22 percent hay mixture was ensiled by running the
potatoes and long hay through the cutter together, with the potaioes
on top of the hay. The other mixtures were ensiled by running the
potatoes through the cutter alone and putting the chopped potatoes
i each silo in 50-pound lots, along with the required weights of
chopped kLay, salt, or corn meal, until the filling was comypleted.

No difficulty was encountered in putting the potato-hay mixture
through the silage cutter. When the potatoes were chopped through
alone, however, they terrded to mash up too fine and clog the blower
pipe. It was found possible to overcome this difficulty by sctting the
machine for the longest cut and operating the cutter at a reduced
speed. For best results it was also found necessary to set the blower
pipe perfectly upright—using the shortest pipe possible, with an open
hood and no distributor,

The material placed in each silo was evenly distributed. The mix-
tures were heavy and enly those containing the larger percentages
of dry chopped hay were tramped. - The muaterial in each silo was
topped with 200 to 250 pounds of chopped green alfalfa and a wooden
cover weighted down with 230 or 500 pounds of broken concrete. The
larger weight was used on the silages to which 10, 15, 20, and 22 percent
of hay had been added.

The weight and chemical composition of the materials ensiled and
of the good silage removed were determined. The eflluent from the
stlog was weighed only for the three containing the lurgest propor-
tions of hay. ;

Al of the top spoilage in each silo occurred in the green alfalfa.

Each silage was fed to four milking Holstein cows for & - to O-duy
periad, depending on the amount available, to observe the relative
palatability of the silages, as measured by silage and total feed con-
sumption, and the effect of the ration on the live weight of the cows
and on the quantity and quality of the milk produced.

‘The silages were fed in the follewing order: Potato-22 percent hay;
potate-20 percent hay; potato-15 percent hay; potato-10 percent hay;
potato-5 percent hay ; potatoes alone; potate-3 percent corn meal: and
potate-0.75 percent salt. The cows were on rather poor pasture priar
to the experiment but were kept off pasture during the potato silape
feeding periods. The potatoe silage feeding trinls were followed by
four 6- to 9-day periods in which the cows were fed raw potatoes (one
period), corn silage (two periods), und pasture with no silage (one
period) in the order mentioned.

The cows weighed 1,358 pounds on the average and were producing
an average of 42 pounds of 4-percent-fat-corrected millk per day at the
start of the experiment. They were fed as much of the test silage as
they would eat in two feedings per day along with early-cut leafy
alfalfa hay (equivalent to the top of U. 8. Grade No. 2) und an 18-
pereent-protein grain mixture. The amount of hay and grain fed
daily remrined practically unchanged throughout the experiment, the
average being 9 pounds of hay and 13.8 pounds of grain per cow

er duy.

P Recg’rds were kept of the live weight, milk production, and feed con-
sumption of the individual cows. The millt was analyzed for butterfat,
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flavor and odor? and specific gravity, The iodine and saponifieation
numbers 7 of the butterfat were determined.

RESULTS

ErFEcts oF Vanrious MerHens or ExsiLing PoTaToEs

Table 1 shows the composition of the dry matter of the malerials
that were used in making the silages, also the composiiion of the dry
matter of the resulting silages and of the feeds fed with the silages.

TanLe 1—Chemical composition of malerialy engiled and of siluges and other
feeds fod fo cows

Composizion of the dry malter

Dry
Material tnatier

Proteln |  Tut Fiper glrrrf‘_"t Ash [ Carotcno!

Miffigrama
ingredients used in making =llagn Pereend | Percent | Percend | Pereenl | Percend | per gram
Paotators ... L0t 11.00 0,48 262 &0, 07 i
Blixed hiny L, 13.43 L 34.79 andtl
Corn mewdooooeas i 6.48 . 212
Eilagrs:
Porato-22 pervent hay, .. N - A 12,26 . [
Tolato-2 pereent Livy. . . L 12,01 L |
. 1161 0
By
. ; 0
Potnlo, oo v e N 5 G
Potated prreont cormmepl .| 3L 6. 28
Priste-0.r5 pereent sall E 540
Rallon tsed in fevding tests;
Grain mizitre.-. . L
AMalln hay 3., . o013 . o
Corn stinge. H U, 58 . . I

&
-

Ly Al
BERRLENS 2

£ s 1
-

t Analysis made on unehromutographed solatinn containing the extracted carotens.
Tlnctndes ery plozantidn.
3 borly cud, UL s No. 2 lealy.

The composition of the dry matter of the silages varied with the
composition of the materials ensiled, as modified by the nutrient josses
which oceurred during the storage period. The straight potato silage,
the potato-sait silage, and the potato-corn meal silage were cach very
low 1n erude fiber, high in nitrogen-free extract, and practically devoid.
of carotene.

Carotene determinations (unchromatographed) indicated a good
preservalion of this nutrient, which was present originally only in
the dry hay and in extremely siall quantities along with eryptozan-
thin in the ground yellow corn.

Table 2 shows the dry muatler content of the malerials ensiled; the
preportion of the dry matter derived from the potatoes; the dry mat-
ter content and pH of the good silage vemoved; and the percentage
loss of total weight, dry matter, and protein in each kln(f,of silage,

*The milk was scored for Aavor and odor by Willinm White and C. 8. Trimble,

T For joding, (e “namber” or "value” i3 the number of ceutlgrams of iodine
ahsorbed Iy 1 g, of the substance analyzed.

For suponificition, the number or valpe is the nutiber of milligroms of potag-
gium hydrexide absorbed by 1 gin, of the substuance analyzed.
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Tanre 2—Lry matter content af the materinly ensiled and of gpood silage obigined ;
perecniage losyey in fotal weight, dry matter, and protein; and the pH of the
xildges

Matorlals enslled

Good silege obtained Cross losses
Diry matter

Propor- Mydro-

tlon ,
St Dry mintter gen-lon} Tntal

pols-
tovs

concen-lwelght !
tratlon

o
]
fx]
™

Pounds| Pereent| Pounda
Potato-22 percent hay__ | G540, 22 | 3 51,2 |3 G4 S
Potate-20 percont hay...| 751. 20 L 53.0 | 1 &85, 62
Polate-15 percent bay. . ] 721,41 A £1.3 | 105202
Potolo-10 percenl boy._.] 57880 i, 3 1 448, 02
Potato-5 pereent hay_ .| 584.03 { 23,18 1521, 00
Potalo-d percent corn

al 30,77 | 2217 3 1547, 41

634 41 | 20,47 L2 | 1521, 28
070.48 | 20.01 L0 [ VB3 10

idtnga
mRELe
[

gga.ﬁ.m‘w

B g
o
Bl b b2

—_——
@

g
e Gl
==

=L

1 Includes weight of efMoent,

1 Monc of the dry matter loss was ¢ue to Lon spailage.

¥ Muteriol had 4 grass silage npperrance with aoild odor, and was heavy and firm,

44.1 percent eMuent,

184 percent civent.

¥13.2 pereent eMuent.

FAmount of eflueat not determined, However I eonstitnted alarge pereentage of the totel 1083 in woipght.
* Mnterial had an objectionnble clinging odor and whx very hewvy, bhut seft and mushy,

Juice was dripping from the chopped potatoes as the silos were
being filled. Almost uinmediately, after the silos were filled, effluent
began to flow from all silos except those filled with mixtures of pota-
toes and 10, 15, 20, and 22 percent hay. The flow of eflluent continued
through most of the storage period. As the percentage of added hay
increased, more and more of the excess moisture in the potatoes was
absorbed and the quantity of the effluent decreased. Observations
indicated that the acdition of corn meal to the potatoes did not mate-
rially check the quantity of eflluent and that the addition of sult
seemed to increase the quantity slightly. The three silos containing
potato silages with 15, 20, and 22 percent of added hay did not begin
to leak juice s soon after filling as the others, and the eflluent amounted
to only 13.2, 8.9, and 6.1 percent, respectively, of the material ensiled.
The composition of the efllnent was determined only for that coming
from the straight potato silage. Tt had a specific gravity of 1.020, a pH
of 4.6, and a totel solids content of 3.83 percent, which consisted of
0.93 percent ash, 1.41 percent protein, and 1.49 percent carbohydrates.

As shown in table 2 the percentage of dry matter in the silages as
removed was higher in each case than that of the materinls ensiled.
It was slightly higher in the silages with 10 percent or more of added
hay and considerably higher in all the other silages. Because of the
greater quantity of eflluent from the silages containing little or no
hey, the loss in total weight was greater for these silages than for the
others, and the dry matter content of the silages containing little or
no hay was as high as that of the others, or higher.

All of the potato silages were heavier and settled more than silages
that had been made previously from other crops in the same silos.
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The silages with no hay added were heaviest of all and, despite their
high dry matter content, were soft and mushy and had to be handled
with a scoop shovel. They also had a very offensive pig-pen odeor,
although they were not spoiled. The silape from the potato-5 percent
hay mixture was almost as heavy as the silages made with no hay, but
it was solid underfoot and-could be handled readily with a silage fork.
The odor of this silage was somewhat more acceptable. The silages
nzade. from potatoes witk 10, 15, 20, and 22 percent of added hay were
all of good quality, with a mild pleasant odor and an appearance
somewhat like that of good grass silage.

As shown in table 2, the highest acidity was develeped in the siluge
made from the potato-corn meal mixture, and the next highest was
in the silage from the potato-salt mixture and potatoes alone. The
average pH readings were 4.03, 4.15, and 4.15, respectively. The pH
values of the silages made with different amounts of hay added varied
from 4.42 to 5.38, but did not vary proportionalely with the percentage
of added hay.

Losses in total weight during storage, as shown in table 2, were
higher because of seepage, than the dry matter losses.

Tt is apparent that dry matter logses were somewhat higher in the
silagres containing no hay than in the stlages with 5 to 22 percent hay
added and highest of all in the potato-salt silnge.

When potatoes were ensiled alone, or with salt, corn meal, or 5 per-
cent of hay added, the losses of protein were extremely high in the
resulting slages and they were very low in protein. The loss of pro-
tein in the potato-10 percent hay silage was proportionately greater
than the loss of dry matter but in the silages with larger amounts of
hay added the protein was preserved about as well as was the dry
matter. Ulvesli {13) noted a loss of about 50 percent in protein as com-

pared with a loss of about 13 percent in dry matter from ensiled
potatoes.

FEEDING VALUVE OF THE SILAGES

_Table 3 gives the average live weight, production, and feed consump-
tion of the cows on the fourth, fifth, and sixth day of each period.




TaBLE 3.—Live weight, production, and feed consumption of 4 Holstein cows on the rations indicated (average per cow per day) !

Dry matter

consumied Feed nutrients consumed

Production Feed consumption
i
> i ength . ;

Feed fed in addition to hay and G Live Total

; of .
concentrates modiin&: welght 3 Butfosit s - Con- In J)igfst- dig(;st- it Ether
perjof utferfa nge ay cefl- ible ibje ’ er e
’ ¥ trates | Silage protein nuut'sb extruct
en

Pounds | Pounds 1 Pounds | Pounds | Pounds| Pounds ! Pounds | Puimds } Pounds { Poynds | Powunds
1,358 44,06 . U] 13,2 . e s
1,370 1. 93
1,402 .00
1, 406 .84
1,305 b

]

W67

8

04 18,71 , 383
138 36.8

: 36.4
337
36.6
35.8
8.0
.8
45,5
3.4
43,7

38
=

Potato—20 percent hay silage....
Potato--I5 percent hay silage.
Potato—10 percent hay silage...
Potato—5 percent hay silage. ...
Potatosilage.....conuenn it vomonan
Potato—3 percent corn menl silage. .
Potato~0.75 percent salt silage. .,
Potatoes (raw) o .ceveeonclo.
Corn §ilage,
Do
Pasture

e

oL = o0 mIpE O N
O =l GE NSNS G ST Sh O

pipagscaes
SISy

h

1,401
1,303
1,419
1,461
1,424
1,456
1,461
1,420

Ca 2 G2 S i s o
BEGRERES
11010
ocs e = [
BEEIEnggEReR

WRNDOoWWlINCwe

NN ODIC WD St

b

e T

1

b

6
7
7
6
6
9
7
6
9
6
6
6

o gscagsts

21

t Averages based on the fourth, fifth, and sixth days that the eows were on the respective rations,
# Diffierences {n live welght may be due partly to-differences in “All,"

$ Cows had free access to hay,

¢ Raw potatoes.

FUOTINOIYOY J0 "LdEAQ 'S "0 “F16 NILATINY "IVOINHOML
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The cows consumed ubout the sume amount of hay and concen-
trates each day when the different kinds of potate silage, raw pota-
toes, or corn silage were fed, They left sninll amounts of hay in
the manger when potato silages containing hay or salt were fed,
and also during the first corn silage feeding period. They cleaned
up all or nearly all of their hay when they received straight putulo
silage, potato-corn men! silage, potato-sait silage, and raw potatoes,
and also during the second corn silage feeding period.  The eoncen-
trate was fed with the silage or potatoes. Tt wns all eaten ench
time, except the simall amounts that beeame mixed with uneaten potago
siizge. During the potato-salt silage feeding period a small amount
of the concentrate was refused,

The cows consumed more oach day of cach kind of potato silage
and of the raw potatoes than they did of corn silage, which indi-
cated that a1l the potato feeds were palatable to the cows. The mushy
condition and objectionable odor of the straight potato silage, potatu-
corn meal silage, and potato-salt silage appavently had litile offcct
on the total consumption of these silages, " However, they were con-
sumed more slowly and with less apparent relish than the potato-hay
silnges or the raw potatoes.

The total dry matter consmmnption was slightly Tess when the raw
potatoes, potato silage, and potato-salt silages were fed than when
the potate-hay silages were fed. The one exeeption to this was the
period when the potato-10 percent hay silage was fed. T'wo cows
receiving this silage. developed a slight laxative condition, which was
aecompanied by 2 reduction in feed consumption.

In each period the cows consumed more digestible protein and
total digestible nutrients than they requived, according to Morrison's
feeding standards {77}, This exeess of feed nntrients no doubt ac-
counted for their gradual increase in live weight during the experiment.

The consumption of crude fiber and ether extract was highest when
the potato-hay silages were fed. Tt decreased as the amount of hay
in the silages decrensed, reaching the lowest level when potate silnge,
potato-corn meul silage, potato-salt silage, and raw potatoes were
fed, and inereased again when corn siluge wag fed. When petato-
corn meal silage was fod, fab consumption was slightly higher than
when the other nonhay silages or raw potutoes were fed.

YieLn Ano Coarosition ofF tiE MLk

The average daily milk produclion per cow increased by about 8
pounds when (he cows were changed abruplly from rather poor pas-
ture to potato silage containing 22 pereent hay.  {See tuble 3.)  This
level of milk production was maintained during the potate-20 pervent
hay silage feeding pericd. ¥rom this point on there was a gradual
deereass in milk yield with each successive silage feeding period
except when raw potatoes were fed. ‘The deerease in milk yield be-
came slightly greater near the end of the experiment beecause of the
advanced stage of lactation of one of the cows.

The average fat content of the milk decreased when the cows were
changed from paslure to the potato-22 percent hay silage, but the
total quantity o¥ fat produced remained practically unchanged.  (See
table 8.} The average fat content remained at about the same level,
Auctnating within a rather navrow range (3.09 to 3.26 percent) dur-
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ing the periods when potato silages containing 10, 16, 20, and 22
percent hay were fed. When the cows were fed the polato-5 per-
cent hay silage, the average fat test dropped to 2.92 percent. Fol-
lowing this, when the straight potato silage, potato-corn meal silage,
and potato-salt silage were fed, the fat content of the milk dropped
still further {2.60 to 2.27 percent). During these periods the fat
and fiber content of the ration was also low. The fat content of milk
produced by other cows on other rations during this same period was
not affeeted in a similur manner.

Changing from potato silage to raw potatoes caused an increase
in the fat test, although there was very little increase in the fat and
fiber content of the ratiorr, The fat content of the milk continued to
inerease during the last thres periods when corn silage and pasture
were fed in place of the raw potatces. The changes in fat content
observed in this experiment when potato silages containing little or
no hay were fed ave similar to those observed by other wo rkers {8, 11).

Total daily fat production tended to follow the percentage of fut
in the milk, and it was relatively much lower than milk production
during the periods when fat tests were below normal.

The percentage of solids-not-fat in the milk, as shown in table 4,
fluctuated slightly and within a normal range throughout the experi-
ment, showing no changes that could be attributed to the rations fed.

TARLE 4—Arerage solids-noi-fet content of milk, the fodine and saponifivation
values of the fat, and the fluver and odor gcore of milk produced by 4 folstein
cots on the rations indicated?

Saponifica- | Plavor and

Feed fed (o addltlon to hay and concantrotes i Sollds-nat-fat| Teding value Uon value | odus scare 3

Peremt

Paslura 8.
Polato—22 parcent oy s
Pal to—20 percent hay s
Polato—15 percent hay silag
Patato—10 percent hey sllag
Patato—> pereent hay siiage. ..
Potato siBge . cvcmmaeaan i e
Potato-—3 poereent corn meal silage. -
Potalo—D.75 pereent salt silage
Polatoes (raw}
Com siloge...

Do..
Pasiure

e e g e

werwes
EHERN
(AL o
e S B )
EER28 3855555

CruLMoNoooD e

O EE R EWEEE

RENLNBEREEEGR
= I

PEZBEERR

[ ey SR T E Y-

I Avernges tased on the fotrth, fifth, and sixth days that the cows were on the regpective ratlans,
1Perfect score {5 45, A score of 40.0 represents o good commereial grade of milk,

Analyses for nitrogen made during the time the fat content of the
milk was at its lowest levels showed that the milk contained a novmal
content of nitrogen.

CHARACTER OF THE BUTTERFAT

‘The jodine volues of the milk fat dropped when the cows were
changed from pasture to the potafo-22 percent hay silage ration, und
then remained low during the periods when the cows received potato
silages made with 20 percent and 15 percent hay. (See table 4.)
During this time total fat production was high and the percentage of
unsaturnted fatty acids was low. When potato silages containing 1¢
nud 5 percent of hay, and potato silages containing no hay, were fed,
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the iodine values of the fut were high. During this time total fat

produetion was low and the percentage of nnsaturated fatty acids was
high. Todine values remained high during the eriods when raw
potatees, corn silage, and pasture were fed. Iodine values varied
mversely with: the quantity of butterfat produced, particularly when

ghe potato silages containing a small amount of hay or no hay were
ed.

Saponification values of the milk fut increased when the cows were
changed from pasture to the potato-22 percent hay silage and re-
mained high through the periods when they reveived potato-ha
silages. (See fable 4.) During this time fat production was high
and the content of the more volatile fatty acids with a lower molecular
weight was also high. When potato silages containing no hay or only
5 percent hay were fed, the saponification values of the milk fat
decreased, remaining at a low level when the cows received raw
potatoes, corn silage, or pasture in their ration. Saponification
values seemed to vary almost divectly with the quantity of butterfat
produced.

Fraver anp Opor oF THE Mk

The milk produced when the cows were fed the different silages was
scored for flavor and odov, 43 peints representing a perfect score.
When the cows were on pasture or were fed potato-hay silage made
with 10, 15, 20, or 22 percent hay added, the milk scored an average
of 40 points, which represents ‘a good grade of commereinl milk,
When the silages containing higher amounts of poetatoes were fed and
also when raw potatoes weve fed. the milk was graded down slightly
because of objectionable Mavor and odor. The objectionable flavor
and odor tended to persist during the fivst corn silage feeding period,
which followed the feeding of 1w potatoes.

Diece (6) found it impossible to produee “potato flavored” milk by
feeding potatoes but when he stoved cream in a potato cellar the
butlerfat took on such n flavor. In only one instance during the
course of this experiment was the off-flaver of milic described as 2
“potato flavor.” DBabeock {2) produced slight off-lavors in the milk
of some cows by feeding potatoes 1 hour Lefore milking but no bad
effects were observed when the potatoes were fed after milking.

In the experiments reported by Atkeson and Anderson (1), butter
nmde from milk produced by cows fed raw potatees was equal in body,
texture, and flavor fo that produced by cows fed corn silage. It
would appear that potatoes or potato silage fed in moderate amounts
after millkiing will 1 no way affect the ilavor or odor of the milk or
the quality of the butier produced from the fat.

SUMMARY AND CONCLUSIONS

Potatoes were ensiled alone and also with varions materials added,
ag follows: 0.75 percent of salt, 3 percent of ground yellow corn, and
with §, 10, 15, 20. or 22 percent of mixed ovchard grass and clover hay.
Each of the resulting silages was fed to four milking cows for a 6-
to O-day peried, depending on the amount available, along with the
snme quantity of a basal ration consisting of alfalfa huy and grain.
Raw potatoes and corn silage were also fed for similar periods of
time to provide comparisons with the experimental silages.
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The cows consimed more total digestible nuirients and digestible
erude protein than they required during each period, Comparisons
were based on the live weight of the cows, on the milk and butterfat
‘production, and on the feed consumption on the fourth, Afih, and
sixth days of each experimental period.

The best silages were obtained when potatoes were cnsiled with
hay. Trom 15 to 22 percent of added hay was required to prevent
-excessive seepage andp excessive losses of dry matier and protein.
These silages looked much like good grass silage but were somewhat
keavier, 'I‘hey had a mild, pleasant odor and a2 pH range of 4.42 to
5.28, They were eaten greedily and in larger daily quantities then
corn silage on both » total weight and a drvy matter basis. The cows
made good gains in live weight and maintained their milk production
well, The composition and quality of the milk was unaffected except
when potato-3 percent hay silage was fed, in which case the fat con-
tent of the milk wus lowered stightly and the milk contained some
off-flavors.

Ensiling potatoes alone, or with 3 percent of corn meal, or with
0.75 percent of salt did not preve practical. The amount of seepage
and the losses of dry matter and protein from these silages were ex-
cessively high. These silages were extremely Jow in crude fiber and
fat and they contained no carotene. They were heavy, soft, and
mushy end hard to handle. They had an offensive clinging odor, and
a pH vange of 4.05 to 4,15, Although the cows ate these silages vather
reluctantly they consumed lavger duily quantities of each than they
did of corn silage. The ration did not prove unduly laxative, The
cows maintained their live weight well. Milk production was main-
tained fairly well but, due to some unknown factor or factors, total
fat secretion and the percentage of fat in the milk were sharply re-
duced, The solids-not-fat content and the protein content of the
milk were unaffected. The milk also developed some off-flavors,

Raw chopped potatoes were eaten readily and in larger daily
«quantities than corn silage and did not produce a laxative condibion.
The cows maintained their live weight and milk production well.
The composition of the milkk was unaflected, but the milk developed
some off-flavors,

The solids-not-fat content and the protein content of the milk ve-
mained at normal levels throughout the entirve feeding experiment,

When the cows received potato silages containing no hay or very
little hay, the millk had high jodine values and low saponification
values. At this time, the percentage of butterfat in the milk and the
total butterfat production were very low. The iodine values varied
inversely with the quantity of buiterfat produced, while the saponi-
fication values varied dirvectly with this factor.

When the quantity of potatres available for feeding is small they
can be fed to best advantage in the fresh raw state. When the quan-
tity is Jurge they can be preserved satisfactorily as silage and fed
over a longer period of time. For best resulis they should be ensiled
with 20 to 25 percent of good quality hay or other dry forage,

If cull or surplus potatoes ave on hand at the thme the usual farm
crops are being ensited they can be put in the silo aleng with these
«crops provided the following precautions are observed: (1) Not more
than 500 pounds of potatoes srl):ouk} be pat in with each ton of green
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crop; (2) when potatoes are siloed with corn or sorghum, the corn
or sorghum crop should be well matured and not teo high in mois-
turs; and (3) when potatoes are siloed with legume hays or mixed
hays, the hay should be wilted and contain not more than 60 percent
muisture.

LPatato silage can be made in either trench silos or tower silos.
Both types of silo should be weil drained so that the seepage can
escupe. Tower silos should be well reinforced, and they should be
only partially filled with potato silage because of the heavy weight
of the silage and the extremely high pressure it exeris ageinst the
silo wall.

The quantity of raw chopped potrtoes or potato silage fed should
be lmited to about 4 pounds daily per 100 pounds of live weight.
Such feeds should be fed after milking to prevent off-flavors in the
milk, They should be fed along with good quality hay, grass silage,
corn siluge, or good pastnre so that the ration will contain plenty of
crude fiber, fat, minerals, and earotene,
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