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INTRODUCTION 

>­~ AP.Rfoximntely 3})OO,OOO a~res of potatoes al'e ]J[llTestecl each year 
~n the.:onited States and the total anllual production \-aries from abont 
-325,Otm,OOO to 450,O()O.OOO bushels (14).3 Dice (7) has estimated 

that ~out 5 percent or the crop is fed to livestock each year. Cull 
'-4iud i'"dergrade potatoes (and occasionally surplus potatoes) are 

-:lIsed 'r that purpose. Usually the potatoes are chopped and fed 
'raw, t they may be cooked llnd feel immediately or they may be 
made to silage for Inter feeclh1g. 

Th~:necessity of keeping potntoes oyer a considerable period of 
time, in ordpr to USc them to best advantage for feeding dairy cattle, 
has stimulated interest in potato silage. A number of research "Work­
ers have tleserib('tl Ylll'ious m('thods of ensiling potatoes, alone or in 
combination with other materials, llnd have discussed the value of 
potato silage as a feed. 

The experimental work dr-scribed in tbi;; bulletin was tmdertaken 
to obtain !1I1<litional information on methods of ensiling potatoes, by 
using different ma.terials in varying proportions as preservatives, and 
to test the relative palatability of the resulting silages. With such 
information at hanel, pos,;ibly a b('ttel' (lisposition Clln be made of 
CI.\ll and surplus. potatoes in the future by feeding them to dairy 
cattle. 

• J Submitted for publiention November 20, llH5. 
'Retired July 31, 1044. 
, Halle numbers ill pal'cnthes('f; refel' to Literat\lre Cited, 1\. IS. 
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REVIEW OF LITERATURE 

The value of raw and cooked potatoes for dairy cattle has been 
l'eported by Atkeson and Anderson (1), Dice (6, 7), and Bunger 
(4-). The results of their findings are sUlllmarized as follows: Raw 
and cooked potatoes are about equal in feeding value. ·When fed 'in 
large amounts potatoes tend to produce a laxative condition in the 
cow. Feeding therefore should bc limited to 40 pounds or less daily. 
Potatoes, either raw or cookl:)d: aTe about as palatable as corn silage 
but on a dry wei~ht basis they arc slightly lower in feeding value. 
Potatoes may be incorporated in an otherwise balanced ration in 
moderate amounts without danger of causing abnormal changes in 
the quality or composition of milk and buttm:fat. However, as a 
precautionary measure, potatoes should be fed after milking. 

'Vatson (16) stated that the most efllcient way to ensile potatoes 
was to steam them and pl1.ck them immediately in a tight container. 
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 preservati\'e. Wallacc (15) 
produced a siii~ge o:f good qua1ity by ensiling successive layers of 
gt'een grass and pobltoes in a large stack at the rate of 1% tons of 
grass to 112 ton of potatoes. Using: small contiliners as s11os, Scheffrr 
and Burkhardt (lg) ensiled alfalfa and meadow grass with differcnt 
percentltges of steamed potatoes or with 2%-yeai'-01d potato silage. 
,Vhen the potato silage WtlS mixed with either the alfalfa or the 
meadow grass, at the rate of 30 to 50 percrl1t of the mixture, good 
qUltlity si1ages ,yere produced i whereas when the steam(>d potatoes 
were mixed with these forages at tlwse perceJ\tages, satis·factory 
results were obtained with the grass but not with the al:faHa. 

Ulvesli (13) ensiled potatoes alone and also with mineral ncids 
and found the cOl1lparlltive lOf-lsl?s of nutrirnts to be as fo]lows: Dry 
matter, 1G and 5 percent; organic maHer, IG and 4 percent; and pro­
tein, 55 and 30 percent. Slieep digested 83 percent of the organic 
matter in the potato silage nnd 88 percent in the potato-acid silage. 
BoUmann (,1) found no diifrrence in the digestibility of stl?amed po­
tatoes and steaJ11rd-Cllsiletl potatoes, but he found the digestibnity of 
raw potatoes to be somewhat lower. Isaachsen and associates (9) 
comp:ll'ed orclinary potato silage with potato silage made by the 
A. I. V, mineral-add methoc1.4 They found the dry-matter loss to be 
15 percent for the former ancl3 percent for the l:ltter. 

The comparat.ive feeding value of potato silage and corn silage Was 
determined by 'Yooclwal'cl and associates (1'7) in experiments with 
milking cows. The potatoes were ensiled alone, after they had been 

• The A. I, V, n10t110(1 of making ~llagefl'o1l1 hny crops was deyclo{J{'d in Finland 
by Virtanen, 'l.'hc lllethod take" its mlJIIC' fl'o\ll the initials ot: its sponsor, It is 
basco on the theory that, if 'the flci<l!ty of the material placed in the silo is 
increased so that the pH "lilue fu\1s b:llow 4,0., thcre will be no dC'struction of 
the protein or vitamins, A mtxttlt'C' of COlleentTated hyc1l'o~'hlOrlc ncir] ilnu SUl­
phuric acid diluted with fiye timC's as nmeh watrl' by volume Is usually u$(>(l to 
red\1ce the pII vulue. ~rhis 111('( hod of f'i\oing nnrhulIllcd gt'IISSl'S find lebrumes Is 
used successfully nnd to it cOllsidcl'Ul)lc extent til some of the DOrte-European 
countries, 
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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 
silage. The differences, however, were too small to be considered sig­
nificant. The potato silage was .found to be as palatable as good 
quality corn silage. 

Richter and associates (11) found that when 12 kilofTranis of raw 
potatoes replaced 32 kilograms of beets (equal starch basis) in the 
ration, milk production dropped 5 percent with 110 change in the £at 
content of the milk, but when the same amount of steamed-potato sil­
age replaced the beets (on an equal stal'eh basis) the milk production 
dropped 4 to 6 percent, the uvemge fat content of th~ milk dropped 
from 3.4 percent to 3.14 percent, and total fat productlOu dropped 11 
percent. Frolich and Luthge (8) observed a 6- to S-p(>rcent increase 
in milk production and a corresponding deGrease in fnt percentage 
when steamed-potato silage replaced corn silage in the ru.tion of milk­
ing cows. 

Zorn (18) has summarized the work of fiY(~ different German insti­
tutes 011 the feeding value of potatoes. All five institutes reported a 
slight decrease in milk production as a result of feecling potatoes, 
either raw or as steamed-potato silage. The results were yariable \!on­
cerning the butterfat test and total butterfat yield. No bad effect 
on the physical character of the milk was reported. 

Oonnell and associates (5, 5a), using the trench silo method, com­
pared the feeding value of three kinds of potato sil age made as follows: 
FOllr parts raw potatoes to one part dry corn fodder; four parts raw 
potatoes to one part alfalfa hay; and potutoe;; alo]1e, whieh were 
stellimed for 35 minutes before they were ensiled. Each method of en­
siling potatoes pl'ocluC'ec1 a satisfactory silage. Results of feeding 
experiments with yearling fattening l1eifers and steers indicH,tec1 that 
the animals fed potato-corn fodder silage or potato-alfalfa hay silage 
made larger gains and requirec1less feed pel' 100 ponnds of gain than 
did similar animals receiving corn silage. The potato-corn fodder 
silage and the potato-alfalfa hay silage were about eqnal in feeding 
value. The steamed-potato silage gave variable results, which Wl'rl' 

not ip agrccment with the potato-corn fodder silage and the potato­
alfalfa hay silage, in that. it had a high value when there ~vas no cott01l­
seed meal ill the ration, and a low value when the ration includt'll 
cottonseed meal. 

MATERIALS AND METHODS 

The potatoes used in these studies were sman, early type U. S. No, 
2 grade.D They were ensiled in 4- by 8-foot wooden-stave silos, either.' 
alone or with diiferent materials added as follows: 0.75 percent of 
salt; 3.0 percent of ground yello'w corn i or.' 5, 10, 15, 20, or 2:2 percent 
oT dry choPl)ed hay. The hay was a mixture of orchard gL'!lSS and 
clover, contaming about 40 percent legumes. It ,vas cut early and was 
U. S. No.2 grade. From 1 to 2% tons of material was placed in c<'\ch 
silo, the total weight decreasing in the clifl'erent silos as the percentage 

• Surplus potatocs supplied by tile Commodity Ct'cdit Corporation. 
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of hay was increased. Because of insuJlicient potatoes, not aU of the 
silos were filled to the top. 

The potato-22 perceni; hay mixture was ensiled by running the 
potatoes and long hay through the cutter together, with the potatoes 
on top of the hay. The other mixtures were ensiled by running the 
potatoes through the cutter alone and putting the chopped pob.toes 
in each silo in 50-pound lots, along with the required weights of 
chopped hay, ::,:!.It, or corn meal, until the filling was coml:,leted. 

No difficulty was encountt'red in putting the potato-hay mixtUl'e 
through the sIlage cutter. ,Vhen the potatoes were chopped through 
alone, how(we1', they teJ'ldec1 to mash up too fine and clog the blower 
pipe. It was found possible to overcome this difficulty by s("tting the 
machine for the longest cut and operating the Gutter at a reclllCed 
speed. For bt'st l'ef::ulf:s 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 only those containing the larger percentages 
of dry chopped htly were tramped.. The material in eaeh silo was 
topped with 200 to 250 pounds of chopped green alfalfa and a wooden 
cover weighted down with 250 or 500 pounds of broken concrete. The 
larger weight was us~d 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 sUage removed were determined. The eflluent from the 
silos was weighed only for the three contain1l1g the largest propor­
tions of hay. 

.All of tlin top spoilage in each silo occurred in the green ali'llli'a .. 
~ach silnge '~'as fed to four milking ~-Iolstein cows for a 6- to D-day 

p ('1'10<1 , depenc1mg on th~ amount ayaJlable, to observe the relatiyc 
palatability of the silages, as measured by silage and total feed COIl­
HUlnption, 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 following order: Potato-22 percent hay; 
potato-20 percent hay; potato-15 percent hay; potato-10 percent hay; 
l)(ltato-5 percent hay; potatoes alone; potato-3 percent corll meal; and 
potato-0.'75 percent salt. The cows were on rather poor paiiture prior 
to the experiment but were kept off pasture during the potato silage 
feeding periods. l~he l~otato. silage y-eeding trials 'Were followed by 
four 6- to 9-day penocls 111 w111ch the cows were feel raw potatoes (one 
period), corn silnge (two periods), and pasture with no silage (one 
period) in the order mentioned. 

The cows weighed 1,358 pounds on the average and were producing 
nn average of 42 pounds of 4-percent-fat-corrected milk per clay at the 
start of the experiment. They were fed as much of the test silage as 
tlwy would eat in two feedillgs per clay along with eady-cut leaf]' 
alfnJfa hay (equivalent to the top of U. S. Grade No.2) and an 18­
percent-protein grain mixture. The amount of hay and grain fed 
daily remainei!. practically unchanged throughout the experiment, the 
average beillg 9 pounds of hay and 13.8 pounds of grain per cow 
per clay. 

Records were kept of the live weight, milk production, and feed COll­

sumption of I:heindividual cows. The milk was analyzed for butterfat, 
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• 
fla.vor and odor,6 a.nd specific g-l'Il.vity. The iodine und saponilication 
numbers 1 of the butterfat were determined. 

RESULTS 

EFFECTS OF VARIOUS METHODS OF ENSILING POTATOES 

Table 1 snows the composition of the dry matter of the materials 
that were used in making- the silages, also the composition of the dry 
mutter of the resulting silHges and of the feeds feel with the silages. 

T.AnLE 1.-ahemica~ composition of lI1a/a;1I78 ellsilcd allii of silages and other 
feeds fUt 10 COH'S 

Composition or tho dry mntter 

Dn'Material mnttcr I IProt~I'n Fut Fiber I X.frOC "-sh Caroteno ICX\r:.ct • 

1----I----I·,,-[-IU-iflT-- ­
anu 

Ingredients used in lIlakiug snu~o: PeretTI!. Percenl Percent Percent IPercmi Percmi per grtlm 
]>otuto~s ....................... ~(l.Ol 11.00 I 0.48 2.02. SO. 07 4.93 0 
:Mixed hny .•••••••.•••••••••••• !-n.w. 13.431 2.07 :34.79 1 '2.~'O 7.51 32.41 
Corn meaL ..................... ~6. 11 9.48 4.03 2.12 83.15 1.22 12, 26 

Snares: 
Potato-22 pcre<>nt hay.........., :13.97 J2.2r. 1.67 lS.61 1 00.67 G.SG ......... 

Potnto-2t) percent l.ny........... ~..!.. ~85 IVH J.I)3 ~. 7~ I ~'.I.' ~I 6.55" 31. 97 


• 
Polato·IS P' rc~nt hay ........... ,., , 11. {jJ 1. 47 Jo. 6~ I ,,~ G.46 27. 13 
POtlllo·]O puC('nt huy••••••••••• 30.33 9. lIS 1.21 16.62 6i.23 5.20 18 53 
Potato-5 percent ha)', ........... 
rotnto~ .. ~ ... ~ ......_.......... ~.~_ .... _..~~ :~ k~ :: t~, ~M ~= ~M 
l'ctato-3 p~rC<lnt corn mraL ..... 31, f>8 0.28. is 2.8.'l 56.81 3.30 1.10 
Pctato-O.75 pI!rcent $9lt ......... 34.5-l 5.46 .32 2.67 87.3.'l 4.2"Z 0 

Ratl~n ~!Wd .in r,·('dlng tests: 
Gram mlxturo........................... 2(\.r.G 3.77 4.05 C,S.12 3.40 . ... _..-------
Aifalfa hay' ............................. £0.13 2.05 31.\16 38. i2 7.1·\ .----------
Corn silllg(· ...............___............ . U.56 2,5-1 24.42 58.17 5.31 

1 
I Analysis mnd~ on llnchromntographed solution containing tho eItracted cnroteDe. 
1Includes cr~ptoznll\i.rtt. 
q~arly cut, U•. S. No. 2leuly. 

The composition of the dry matter of tlH! silages yill·ied with the 
composition of the materials ensiled, us Jllodifi.:d by the llutrient losses 
which occUl"red during the stornge period. The straight potato silage, 
the potato·salt silage, and the potato·corB meal silage 'were each very 
low m crude fiber, high in nitrogen-free. extract, and practically devoid. 
of carotene. 

Carotene determinations (unchromatogl'llphecl) indicated a good 
preservation of this nutrient, which was present originally only in 
the dry hay and il1 extrelllely small quantities along "'ith crypto~an· 
thin in the grf)l1lld yellow corn. 

Table 2 shows the dry .matter content of the materials ensiled; the 
proportion of the dry matter deriveq from the potntoes; the dry matM 

tel' content and pH of the good silage remoyed; and the percentage 
loss of total weight, dry matter, and protein in each kind of silage, 

• 

• ~:he milk was Scoreil for flavor and odor by 'Villinm White Ilnd C. S. Trimble. 

• For Iodine, UlC "llumlJpr" or "nlltw" is the numher of centigrams of iotllne 

absorbed by 1 ron. of till' suhstnn(x' nnnlyz('{l. 
For snponifi('lltlon, thc numb!'r ot' Y!lltH' Is the numb('r of ml11igrnms of potas­

slum hydroxide absorbed by 1 gm. of the substance analyzell. 

http:Pctato-O.75
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TABLE 2.-Dr1/ t/l(/.ttct· con/ellt of f1/('lIwt(>";(ll,~ ensiled ami of flood silage obtained; 
percentage 108ses in tota/. 1ceight, rlrll lIW.f.tCI', alld protein; and the pH of the 
silage8 

Materials ensiled 

Good slla.gc obtained Gross losses 
Dry matter 

>:tor-

Mixture 
'rotnl 

Propor·
tlon 
i.Gm 
)10ta' 

Dry matter 
IIydro­
gen·lon 'rotal 
cont'en' weight I 
traUOIl 

Dry 
mat­
ter' 

Pro­
teln 

age
time 

toes 

Per- Per- Per- Prr-
Pound. cent Percent Pound. cent pH Percr.n/. cellt cellt Day.

Potato-22 percent hay___ 656.22 32.01 :;1.2 '633.88 33.07 5.28 • 9.0 3.40 2.77 ·11
Potato·20 percent hay_._ 751. 20 30.96 53.6 '655.52 31.55 4.4.'; '14.3 12.7·1 11.00 47
Potato-I5 percent hos___ 721.41 28.86 61.3 '652.62 33.28 4.42 U.54 14.37 54• 21. 6Potato-IO percent hay___ 573. SO 2(;. on 60.8 '408.02 30.33 4.00 125.1; 13.18 28.49 61
Potato-5 percent hay____ 584.,05 23.18 82.2 , 521.00 32.27 5.25 135.0 10.79 44.83 67 
PotatCh'l percent commeaL _________________ 

780.77 22.17 08 4.0" '40.1 14.47 50.38 8288. 01' 667. 81 31. 1Potato-O.75 percentsalt__ 634.41 20.47 00.2 1521.21 34.54 4.15 '51. 3 17.84 57.00 89Potatoes alonc..._________ 970.48 20.01 100. a I 832. 16 30.07 4.15 14-1.6 14.25 55,90 74 

I Includes weight of cffiuent • 
• None of the dry matter loss was e:;.c to top spolla~e.

1Material had II grass silage appcnranco with 11 wild odor, nnd was heavy and firm, 

.0.1 percent rffincnt. 

18.9 percent rffiucnt. 

'13.2 percent ~ffil1rnt. 

! Amount ofcffiut'ut not. d~l~rtnln·ed. However It consUtuted 1\ large percentage of the tQtnlloss in weight. 

1Material had nn ob]ectionllble clinging odor and WIIS vcry heavy, hut soft and mushy. 


Juice was dripping from the chopped potatoes as the silos were 
being filled. Almost immediately, aiter the silos were filled, eflluent 
began to flow from all silos except those filled with mixtures of pota­
toes and 10, 15, 20, anc122 percent hay. The flow of efiluent 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 quan6ty of the elIluent decreased. Observations 
indicated that the addition of corn meal to the potatoes did not mate­
ria:lly check the quantity of effluent and that the addition of salt 
seemed to increase the quantity slightly. The three silos containing 
potato silages with 15, 20, and 22 percent of added hay did no(; begin 
to leak juice as 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 eilluent was determined only for that coming 
from the straight potato silage. It had a specific gravity of 1.020, a pH 
of 4:.6, and a total solids content of 3.83 percent, which consisted of 
0.93 percent ash, 1.4:1 percent protein, u11d 1.49 percent carbohydrates. 

As shown in table 2 the percentage of dry matter in the silages as 
removed was hi~her in each case than that of the materials ensiled. 
It was slightly hIgher in the silages with 10 percent or more of added 
hay and considerably higher in 'itl! the othel' silages. Because of the 
greater quantity of emu~nt from the silages containing little or no 
hay, 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 macIe 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 11: very offensive pig-pen odor, 
although they were not spoiled. The silage from the potato-5 percent 
hay mixture was almost as heavy as the silages made with no hay, but 
it .was solid underfoot andconlci be hp,ncUecl readily with a silage. fork. 
The odor of this silage was somewhat more acceptable. The silages 
n:.:ack from potiltoes with 10, 151 20, and2~ percent of added hay were 
all of good quality, with a 11uld pleasant odor and an appearance 
somewhat like that of good grass silage. 

As shown in table 2, the highest aCIdity was developed in the silage 
made from the potato-corn lileal mixture, and the next highest was 
in the silage from the potato-salt mixture and potatoes alone. The 
average pH readings were 4.05, 4.15, and 4.15, respectively. The pH 
values of the silages made with difl'erent amounts of hay added varied 
from 4.42 to 5.38, but didllot vary proportionalely with the percentage 
of added hay. 

Losses in total weight during storage, as shown in t.ablc 2, were 
hio-her because of seepage, than the dry matter losses. 

it is apparent that dry matter losses were somewhat higher in the 
silages containing no hay than in the silages with 5 to 22 percent hay 
aelded and highest of all in the potato-salt silnge. 

• 
vVhen potatoes were ensiled alone, or with salt, corn meal, or 5 per­

cent of hay aelded, the losses of protein were extremely high in the 
re~ul~ing sIlages and they were vcr): low in protein. ~he loss of pro­
tem m the potatO-10 percent hay sllage was proportIonately greater 
than the loss of dry matter but in the silages with larger amounts of 
hay adc1rd the protein was preserved about as well us was the dry 
matter. Ulvesli (13) noted a loss of about 50 pe.rcent in protein as com­
pared with a loss of about 15 percent in dry matter from ensiled 
potatoes. 

FEEDING VALUE OF THE SILAGES 

. Table 3 gives the ayera~e live ~eight, pro~luction, and feed consump­
tIOn of the COIVS on the fourth, fifth, and Sixth day of each period. 

• 
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TABLE a.-Live weight, production, and feed consumption of 4 Holstein cows on the rations indicated (Ilverage per cow per' day) 1 Z ..... 
0 
:>Dry mstter'Production Fcrd consumption Fcetl nutrieuts consumed t:'consumed

Total ttl 

],'cetl fed In addition to hay and Lh'6 ~
length 


concentratos wel~r.t I 'fatal
oC 
Cc(>{)lng ~ Con· I Digest· dl~('sc· I I Ethperiod Milk ButtcrCat Sllu~" t;1

Hoy I cen· 'il~~e II'rotal ihh'. ible Fiber e;tn::,'t 
b >-:3trates ' protem nutl·l. . 1-1 

eIlts Z 
Dav. Pound., Poulld. 

<0 
Perct1lt IPound. Pound. -;:::;:'-;::;: l'QlIlld~.-;;::;; -;:;;;;;;; -;0/:;; POV7Id.!-;';;:; ....

Pasture ...................................... 
 l,3il8 44.6 3.00 l.tH (1) 13.2, " ...... ' I. .Potato-22 peroont hay sllage. __..... 6 1,376 W.5 3.20 1.02 6().5 :­
0.4 13.7 20.6 38.3 4. i 28.3 7.0 O.P3Potato-2O percent hay silage........ 7 1,402 50.2 
 3.09 1.55 56.0 8.1 1:1.8 li.n 30.8 4. i 2i.2 0.8 .1'0Potato-I5 percent bay sllage••__..__ 7 1,400 43.5 3.25 1.42 f158.6 0.8 13.0 19.5 30.4 4.:1 2i.O 5.9 .8<1Potato-IO percent hay silage........ 6 1,395 41.1 3.20 1.34 5l.U 
 i.1i 13.2 15.7 3.1.7 ·1.0 25.6 5.2 • illPotato-5 pcrt'ent ha)' Silag~. _....... 6 I, :19t ~
41.0 2.92 1.22 56.0 7.7 13.4 18.3 36.0 a.s 28.2 4.2 .70Potato sllnge........... , .......... 
 9 1,39a :18.3 2.60 1.00 [,3.0 s'3 13.S 16.4 3s.S 3.S !!S.2 a.3 .li7 c:;:

Potato-3 percent corn 111,,(\) silage .•• 7 1,419 35.3 2.27 .SO ~,6 8.2 13.S IS.r. 38.0 :l.9 t :10 2 :1.3 ,75 t;l
Potato-o.75 perceut sail sllugc, ..•••• 0 1,4t11 31.0 2.49 .>f 5J.S 7.2 12.1 Ii.U 34.li :1..1' 27.4 2.0 .5V "C
Potatoes (raw).........__............ 9 1,·124 32.0 3.02

Corn sUage..........__..........__... G 1,456 28.5 3.20 =-'
.IIS I 'i9.3 8.3 la.s .16.2/ 35.5 4.1 21.9 a.2 • ron 

.91 45.S i.1 13.S IS.!! :13.4 a.9 24.5 0.2 .07Do.................__............ 6 1,461 27~ 7 3.06 0 

Pasture.............................. 6 1,420 24.5 3.92 I:~ ....~~:~. nI l~J ....~~:~. ,..:~:7......::~.....:~:~. __...~::.._....:~: I:j' 


1 :>­
0

I Averages based on the Courth,aCth, and sixth day~ th"t the cows woro on tbe respective rations. ::0'j)lfiercnces ia 11\'0 weight mar Ilc due partir to tlillcreaccs Itl "fill." 1-1 
• Cows had Cree access to hay. 0 
• Raw potatoes. C1 

~ 
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• 
The cows consumed nbonlc the ~tllnc amount of hay (mcl COJl('CIl­

trates each day when the different kinds of potnto silnge, raw pof':t­
toes, or corn silage were fecl. They left small 11 J110Ullts· of 11:\,)' in 
the mangel' when potlt.to silages ('onttLinh1g hay or Sill t w('t'e . fetl~ 
and also during the first ('orn silage feedin'g pei·iocl. They ck:med 
up all or nearly all of thcil' hay when ti1('y l'N'ci"eel straight putato 
l:lllage, potato-corn meal si lnge, potato-salt Rilage, nncl raw potatoes, 
und also during the second corn silage feeding pt't'io(l. The C01H.'(~n­
tl'ate was fed with the silage 01' potatoes. It "'Il:,; all eatcn (>11('h 
thne, ex(:ept the sJIlall amollnts that became mixed with ll11caten potato 
silage. During the. potato-salt silag(' Iceding period a small al1lount 
of the concentrate WilS l'efus<'cl 

The COW'3 consumed more CHcll dny of each kind of potal 0 siln()'l~ 
Imd of the raw potatO(\S than they did of corn Riiage: whieh il)(U­
cated that n11 'the potato fe('ds WCl'e palatable to the cows. The, mushy 
condition nncl objediolll1blc odor of the strltight potato silage, poluto­
corn mea] silage, and potato-~nlt :-.ilnge apparently had little en:ect 
011 the 'total cOl1sumption of the;;E' Rilnp:(ls. JIow(>Yct" they wct'e COI1­
sumedmore slow]y and with Il's;; appal'C'nt )'eli::;h than till;', potato-hay 
silngcs or thl;', raw potatoes. 

• 

The total (h'Y matter consumption was slightly less when the raw 
potatoes, potu'to silage, and !>olato-:-;nlt silngps ,\"(\re tNl thnn whel1 
the potato-hay silages w(>l'e ted. Th(> one (>xception to this was the 
period ",11(>11 tlw potato-lO percent hay silage was 1'('<1. Two ('ows 
receiving this silage. tl('nloped It slight laxath-(> ('ondition, whieh was 
accompanied by a l't'<luC'tion in fpC'd l'ol1Humptiol1. 

In each period the eows ('ol1slllned 1I10l'e dig(>stihle protein and 
total digestible lIutr.iPl1ts tlwn they l'eql1iJ'(>(l, uc'('onling to 1\Iorrisol1's 
feeding standards (If)). This l'xeess 01' f('(\d nlitril'lIts 110 doubt ac­
counted for their gradual increase iul ive w('ight during the ('xperil1lcnt. 

The consumption of crude fiber Hne! ethel' extrH('t was highest when 
thc potato-hay silagl's \\'('1'e fed. It <l('crPtlsed as th(' nmount of bay 
in the silnges decreased, rcaching the lowest lew] whell potato silage, 
potato-corn meal silage, potatO~l';alt silage, and raw potatoes \Yere 
fed, alld increased again 1\'hen ('())'n Rilage was fpc1. ,Yhen potato­
corn meal silage was fell, fat e0l1S11mption was sl ightly higher than 
when the other llonhay silagps 01' rnw potatoes Wl're fed. 

YIELD AND COl\IPOSITION OF THE MILK 

The average daily milk produC'tion pel' cow inCl'efl..'iNl by about 6 
pounds when the cows wel'n {'hanged nbruptly from rath(>l' poor pas­
ture to potato silage' eOl1!aining ~~ pel'eent hay. (8e(' table 8,) This 
level ot milk production was mnintnined during the. potato-20 percent 
hay silage feeding pet'joel. From this point 0"11 there was It gl'llclual 
decrease in milk yield with each 511('('('.';sive silage feeding p(>riod 
except when raw potatoes wm'e fed. Th(~ c1rcrrflse in milk yie1;1 be­
came slightly greater ncar the t'l1d of thl' experiment because of the 
aclYanced stage of lactation of one of' the cows. 

• The average tat content of the milk deel'ensed when the cows were 
changed from pasture to the potato-22 p('l'c('nt hay silage, but the 
total quantity of (Itt produced l"rmained pmcticalJy unchanged. (See 
table 3.) The average fat content remained at about; the same level, 
fluctuating within U I'Ilthor IlIU'l'OW range (3.09 ,to 3.20 percent) dur­
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ing tIle periods when potato silages containinO' 10 15, 20, and 22" 
percent JUty were fed. When the cows were fed the potato-5 per­
cent hay silage, the avera~e fat test dropped to 2.92 percent. Fol­
lowing this, when the strmght potato silage, potat.o-com meal silage,. 
and potato-salt silage were fed, the fat content of the milk droppecl 
f;till 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 mtions during this same period was 
not affected in a similar manner. 

Changing from potato silage to raw llotatoes caused an increase 
in the fat test, although there was very lIttle increase in the fat and 
fiber content of t.he mtion. The fat content of t.he milk continued to 
hlCrease during the last three periods when corn silage and pasture 
were fed in place of the raw pot.atoes. The changes hl fat content 
observed in this experiment when potato silages containing little or 
no hRY were fed are similar to those observed by ot.her workers (8,11). 

Tot.al daily fat production tended to follow the percentage of fat 
in the milk; and it was relatively much lower than milk productioll 
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 nmge throughout the experi­
ment, showing no changes that could be attributed to the rations fed. 

TABLE 4.-Al·craUC solids..no/..fat ('ontent otmilk, the io(lino ancI .~apOHi{ir(1tion 
va.lues Of the fat, aml thc ficLt'or and odor score Of miTl~ pI"ocIuc('c1. /)11 4 Hol.~teilt 
cows 011 the rations 1IH/icatccl > 

Saponlfica· Flavor andFeed fcd in addltlorl to hay and concentrnte.~ So1fds·not-(n~IIodine "aluo Llou vniue odor scorc I 

Peteml 
Pasture._ ........._.... · ~ _........-.--.--•• - ....... 8.09 37.36 307.5 40.0· 

POLalo-~22 percent hal' sl1n~o••_.___._...__......... 8.13 29.23 31a.S 40.0 

Pot ~to-20 pcrCf)nt ha;' silage. __._.._................ . 8.3,' 30.42 310.2 40.0 

Potnto-IS percent has sllage...._.....____ .. ___•• 8.~6 26.85 316.7 10.0 

Potato-IO percent hay sllage. ___ ...._.. _.. _...._.... . 8.22 32.08 310.3 40.0 

Potato-S percent hay silage •• _._ ........ __....__.. . 8.39 3220 306.8 38.8 

Potato silage ..... , ......... ~ ......----.-...... . 8.34 36. &I 30.1.2 39.0· 

Potnt0-3 percent com meal silage. _._............ . 8.58 40.94 300.9 39.3 

Potato-O.iS percent SlIlt silage .......... _. __ ........... 8.35 42.37 297.3 39.3 

Potatoes (row) ......_......... _........._.__ .....___•• 8.44 39.1J.1 300.4 39.3 

Com silnge ••• __ ._..._.....................__.........____.._.. 8.71 40.34 296.4 39.S


Do ...... _ ....___...____ .. __ ...... __.................__....... 
 8.&1 36.18 301.4 40. O·
Pasture.. _.. ___ .. _. __....__ ... _. _______........._··..... 
 8.24 43.16 294.1 

I Avrrllgc, based on the fourth. fifth. and sixth days that th(\ r.ows Were on the respective rations. 
I Perfect score Is -IS. A score of 40.0 represents a good Cf)mmerclal grade ot 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 normal 
content of nitrogen. 

CUARACTER OF THE BUTTERFAT 

(fhe iodine valul's of the milk fat dropped w111.'n the cows were 
changed from pasture to the potato-22 percent hay silag{.\ ration, IlIld 

then remained low during the periods wh('n the eows received potato 
sila~es made with 20 percent and 15 percent bay. (See table 4.) 
Durmg this time total fat production was high and the percentage of 
unsaturated fl1t.ty acids was low. 'Yhen potato silages containing 10 
sud 5 percent of hay, and potato silages containing no hay, were fed, 

• 


• 


• 
. 
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• 
the iodine values of the. fat W('fe high. During this time total fat 
production was low and the pel'centage of lImmtlll'!1.ted fatty acids was 
high. Iodine values remained high dm'in& the periods when raw 
potatoes, cO;l:n silage. and pasture were fed, Iodine values varied 
lllversely witl} the qnimtity of butt(lrfat produced, particUlarly when 
the potato silnges containlllg a small amount of hay or no hay were 
fed. 

Saponification values of tlw milk :fat illereasec1 when the cows were 
changed 11'0111 pa:;tnre to the potatb-22 percent hay silage and re­
mained high through the periods when they l'et'eived potato-hay 
silages. (See table ,1:,) During this time fat production waS high 
and the content of the Il1OL'C volatile fatty acids w.lth n lower molecular 
weight was IIIso high. 'Yhen potato silages containing no hny or only 
5 pen'ent hay were fed, the saponification values of the milk fat 
decreased, remn.illing at a low level 'when thC\ cows received raw 
potatoes, corn silage, 01' pnstl1l'c in their ration, Saponification 
values seemed to YUl'Y nllllo~t dil'el't.1y with the quantity of butterfat 
produced. 

FLAVOR AND OOOR OF THE MILK 

• 

The milk produced ,,,h<.'11 the cows wer<.' fed the c1iffC\rent silages was 
sCQ1'ed for flavor and odor, 43 points representing a perfect score. 
"'hen the cows were on pasture· 01' ,,'ere it'd potato-hay silage made 
with 10, 15, 20, or ~g percent' hay !teMpel, the milk scored an averaO'e 
of 40 point:;, which repres<.'ut>' a. good grnde of commercial mille 
,Vhen the silng<.'s containing higher amounts of pofatops were fed and 
also 'whenntw potato<.'s were led. the mille was gmc1pd down slightly 
because 	of objectionable f1avo)' and odor, Tht' objeet ionable lIavo[' 
and odor teudpc1 to persist dUl'ing the first com silage fped ing period, 
which followed the feeding of raw potatoes. ' 

Dicc (6) found it impossible to produce "potato fia yoreel" nlilk by 
feeding potatoes but wh<.'11 he stored cr<,nm in a potato cellar the 
butterfat took on such a fI(tYol'. In only one instanec during the 
course of this exp(')'iment was the ofi'-f!:n'ol' of milk described as a 
"potato flavor." Babcock (g) produ('ed slight off-Iiayol'S in the milk 
of some cows by feeding potatoes 1 hoUl' before milkinH but no bad 
effects were ob:;el'ved Wl1('11 the potatoes were £('(1 after milking. 

In the exprl'iments l'<']Jol'ted bv At-keson and ~\.n(lel'son (1), butter 
made from illilk pl'oduct'(llJy eo\\:;:; f('d rllw potatoC'!-l was equal in body, 
texture, lind flrLYor to that pl'oduef'd by cows fed corn siln.ge. It 
'would nptwal' that potlltO('S or potato ~ilage, f<.'d in modernte amounts 
aiter milking will in no way aff(,(,t Ow Ibn'or or odorol: the milk or 
the quality of the 11l1ttel' produced from the fat. 

SUMMARY AND CONCLUSIONS 

• 
Potatoes W(,1'(, ensiled alone and also with various materials added, 

as follows: n.il) lWl'cent of Ralt, :3 percent of ground yellow corn, and 
with 5, 10,15,20.01' 22 p<'l'('ent of mixC'd orchard gruss and clover IHLY. • 
Iijuch of the resulting' Ritng('s ",m; fed to foul' milking cows 'fol' It (i­
to 9-day period, depplllling on the amount avnilnble, along with tho 
sume qunntity of a baslll ration consisting of alfalfa. hlLY a.nd grain. 
Raw potatoes and CO.m silage werc also fed for similar periods of 
time to pl.'ovide cOll1pn.l'i~ol1s with the experimentul silages. 

http:10,15,20.01
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The COWS consumed more total digestible llutrients and digestible 
crude protein than they required during each period. C01l1pin'isons • 
were based on the live weight of the cows, on the milk and butterfat 
'production, and on the feed consumption on the fourth, fifth, and 
.sixth days of each experimental period. 

'The ljest silages were obtained when potatoes were ensiled with 
hay. From 15 to 22 percent of added hay was required to prevent 
,excessive seepage and excessive losses of dry matter and protein. 
These silages looked much like good grass silage but were somewhat 
heavier. They had a mild, pleasant odor and It pH l'l1nge of 4,4,2 to 
5.28. They were eaten greedily and in larger daily quantities thf'll 
corn silage on both a total weight and a dry matter basis. The cows 
made good gains in live weight and maintained their milk production 
well. The composition ILnd quality of the milk was unaffected except 
wh\jn potato-5 percent hay silage was fed, in which case the fat cou­
tent of the milk was lowered slightly and the milk contained some 
,off-Havors. 

Ensiling potatoes alone, or with 3 percent of corn meal, 01' with 
0.75 perceut of salt c1ic1not prove practicaL The amount of seepage 
and the losses of dry matter and protein from these silages were ex­
cessively high. Th~se silages were extremely low in crude fiber and 
fat and they cOlltained no carotene. They were heavy, soft, and 
mushy and hard to handle. They had an offensive clinging odor, Ilnd 
It pH range of 4.05 to '1.15. Although the cows ate these silages rather 
reluctantly they consumed larger clai1y quantities of each than they 
,did of corn silage. The ration did not prove unduly laxative. The • 
cows maintitined their live weight well. :Milk production was main­
tained fairly well but, clue 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 anel the protein content of the 
milk were unaffected. The milk also developed some off-flavors. 

Itaw chopped potatoes were eaten readily and in larger daily 
,quantities than COl'll silage and clic1not l)roduce a laxative condition. 
The cows maintained their live weight and milk production well. 
The composition of the milk was unaffected, but the milk developed 
some off-Havors. 

The solids-not-fnt content and the protein content of the milk re­
Il1rtined at norl11alleyels throughout the entire feeding experiment. 

·When the cows l'ec:cived potato silages containing no hay or very 
little hay, the milk had high iodine values and low saponificatiou 
values. At. this time, the percentage of butterfat in the milk and the 
tobtl butterfat prochlCtion were vcry low. The iodine values varied 
inversely with the qun ntity of butterfat produced, while the saponi­
fication values vari('d directly whh this factor. 

When the qnantity of potatoes available for feeding is small they 
can be feel to best advantage in the fresh raw state. "When the quan­
tit.y is large they can be preserved satisfactorily as silage and fed 
over a. longer period of time. For best results they should be ensiled 
with 20 to 25 percent of good quality hay or other dry forage. 

If cull or .'3Ul'p]us potatoes are OIl hnnd at the time the usual farm • 
crops ate being ensiled they can be put in the silo along with these 
-crops provided the following preertlltions are observed: (1) Not more 
than 500 pounds of potatoes shonld be put in with enth ton of green 



• 
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crop; (2) when potatoes are siloed wHh corn 01' sOl'glll~m, ~he co~'n 
or sorghum crop should be well matured !tJlcl not too lugh III mOlS­
tur.a; and (3) when potatoes are siloed with legume hays or mixed 
ha,):s, the hay should be wHted and contaili not 1110re thun 60 percent 
llJUlsture, 

Potato silage can be made in either trench silos 01' tower silos, 
Both types of silo should be well chained so that the seepage can 
escape. Towel' silos should be well l'einfol'ced, and they shoulcl be 
ollly partially filled with potnto silage because of the heavy weight 
of the silage and the extremely high pl'e!;~:illre it exerts !].gnil1st the 
silo wall. 

'1'ho quantity of raw chopped potatoes 01' potato silage fed should 
be Jimited to about 4 ponnds daily p61' 100 pounds of live weight. 
Such feeds shouJd be fed after milking to prcvent off-flavors in the 
mille They 1::houJd be fed nlol1lY with good quality hay, grass silage, 
corn silage, 01,' good pasturc so that. the ration will contain plenty of' 
crude fiber, fnt, minerals, and carotene. 
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