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SUMMARY 

Information obtained from one-day-a-month timings of feed
ing chores by 39 dairymen over a period of 13 months permitted 
comparisons of labor used for various systems of feeding dairy 
animals 

In feeding silage to cows in stanchion using a cart, the re
moval of the silage by tractor loader from a horizontal ilo was 
the best alternative by a relatively narrow margin compared with 
hand removal or the use of a mechanical unloader in an upright 
silo. 

In feeding silage to cows in loose housing barns using group 
mangers, the use of a tractor loader for removal and a self-un
loading wagon for feeding was the best alternative compared 
with auger feedin'7 or removal and feeding with a tractor loader 
alone. As the distau e from silo to feed manger increased, the 
advantage of using the self·unloading wagon rather than the 
tractor loader also increased. The self-feeding wagon filled by 
hand was the most time consuming method of feeding studied. 

The tractor loader was an economically feasible mechanical 
method of removing and feeding silage, when its use was based 
upon savings in labor when wages were $2.00 or more per hour. 
At $3.00 per hour the self-unloading wagon was an economically 
sound alternative method. The mechanical silo unloader used in 
upright silos was not a labor saver on farms in this study, there
fore its use could not be justified for economic reasons. 



ALTERNATIVE SYSTEMS FOR FEEDING MAINE 
DAIRY COWS 

HOMER B. METZGER AND D EAN F. TUTHILLl 

Introduction 

The handling of feeds once they are stored on the farm has received 
relatively little attention. Much research has been conducted on hay and 
silage in field handling and storage operations. T he improvement in ef
ficiency of feed handling within the barn is just as es ential if the ultimate 
goal of efficient dairying is to be achieved. Current upward pressures on 
wages paid to hired belp the scarcity of capable laborer. and the farm 
operator's pres ing need to expand the size of his enterpri e all point to 
a need to achieve efficiency in aU farm operations. 

This study was undertaken as part of a northea t regional effort to 
ascertain the methods used in feeding forages and concentrates to daily 
animals and to determine the relative amount of labor u ed under various 
systems. Special emphasis was given to methods of handling silages on 
Maine farms. 

Procedure 

During a 13-month period September 1963 through September 
J 964, a group of dairy farmers in Maine kept records of their feeding 
chore times for one day a month. In addition, they recorded non-regular 
time associated with feeding but not part of a daily chore on the one day 
a month. Thi non-regular time involved feed bandling or feed handling 
equipment. For the month of January, farmers upplied information on 
occasionaJ labor performed during the month associated with feeding. 
This occasional labor included time for transportation of feeds, moving 
and servicing equipment , installing and repairing equipment, grinding, 
mixing and buying feed and other time spent in feed management. In 
addition, farmers supplied information on their cropping system and 
yields, farm size and layout, volume and cost of feeds purchased, and an 
inventory of land, building and equipment. 

The once-a-month daily timings were allocated to the type of feed 
(e.g. silage, hay, concentrate or green chop) and t the animal age 
group (cows, older heifers or younger heifers). The time spent on each 
feed was assigned to removaJ, transport or feeding time. 

1 Profe sor and Head, Department of Agricultural Busine s and Economics 
and formerly As ociate Professor of Agricultural Business and conomics, respec
tively. 
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The emphasis in the M aine study was on timings for different silage 
feeding methods. Dairy farmers were selected to provide coverage for 
the major ilage feeding systems in Maine. Other state of the northeast 
participating in this feed handling study emphasized hay or concentrate 
feeding methods. M aine records do include bay and concentrate feeding 
times, although farm were not selected for variety or complete coverage 
of these feeding y terns. 

T hi report deal largely with the feeding chore time a ummarized 
from the one-day a month records for the period of 13 month . Thirty
nine farmer contributed 401 monthly cards for the time ummaries. The 
major feeding ystem u ed by the farmers are pre ented . Some typicaJ 
ca es of feeding y. tern are put together and analyzed . These case 
tudie are a compo ite of compatible feeding method and do not rep

re ent anyone individual or group of farm. 
The final ection of this report considers the inve tment and operat

ing costs for different feeding systems. The reduction in labor time result
ing from change i usually accompanied by a capital investment (i.e. , 
there i a su bsti tution of capital for labor) . The dollars and cents deci
sion hould be ba ed on the decreased cost of labor ver u the increa ed 
co t of capital. I ndividual factors will enter into the deci ion in any 
given ituation. 

DESCRIPTION OF FEEDING METHODS 

Silage Feeding 

Silage feeding method u ed by farmers in this study differ general
ly by the way in which cows were housed. Feeding methods observed for 
stanchion hou ing largely involved forking silage into the manger from 
a cart. Method of removal differed, however, from hand removal and 
ilo unloaders for upright silo to tractor loader ' for horizontal ilos. 

In some ca es a conveyor carried silage from a i10 unloader into the 
individual manger, but as an operation this was cla ifled the same as 
an auger or conveyer into a group manger. Occasionally, tanchion barns 
were associated with group manger feeding of silage. 

Cow in loose housing arrangements generally were fed silage in 
group manger wbich were filled directly by a tractor loader, or by an 
auger carrying silage from a silo unloader. Self-unloading wagon were 
also u ed to fill group mangers. They were loaded by ilo unloaders or 
by hand from upright ilos and by tractor unloader from horizontal silos. 
Self-feeding wagon were placed in pasture or dry lot and were fi lled 
by hand or ilo unloader. No farm in tbe ample had elf-feeding 
wagons being filled by tractor loaders. 
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Several farmers combined silage feeding methods during the year, 
particularly as they stored silage in both upright and horizontal silos and 
moved from one to the other. Some changed methods during the year 
with new installations. A few farmer carried iJage in wheel barrows or 
ba ket , but the timings for these were so few that they were not listed 
as epa rate methods. 

Fewer farmers feed si lage to heifer, particularly to young heifers, 
than to cows. Even when other ystem exi ted for cows heifers were 
more frequentJy fed ilage in individua.l mangers from carts with silage 
being removed by hand or a silo unloader [rom an upright silo~ Fre
quently tbe old ilo and bam were turned over to heifers as new loose 
bousing arrangements were set up for the cow . 
Hay Feeding 

Melhods of feeding bay were again separated largely by differences 
in hou ing. Hay fed in stanchion barns came from overhead or ground 
level storage and was fed directly, or carried by hand or some mechani
cal means such as cart or hand truck to the manger. 

Group mangers, generally associated with loose housing, were com
monly filled directly from ground level storage and o:casionally directly 
from overhead storage. Group mangers were also filled by carrying hay 
from eitber overhead or ground storage by band or mechanical means. 

Older heifers more frequently than cows were fed hay in group 
mangers filled directly from overhead or ground level torage. Younger 
heifer were more generally fed in stanchion mangers from overhead 
storage. 

Concentrate Feeding 

Concentrate were fed in stanchion barn largely by cart, and occa-
ionaJly by pail to individual mangers, and the grain was removed from 

bag or barrel storage by hand, or from bulk bin storage by gravity flow. 
Loose housing almost always involved grain feeding in a milking parlor 
by gravity flow from bulk storage. Occasionally wheel barrows were used 
for tanchion mangers, or for the group manger when fceding was done 
to supplement parlor feeding, but these limings were not included as a 
particular feeding method. 

No heifers were fed in milking parlor except as they migbt have 
been handled with the cows just before freshening. Not all farmers fed 
grain to older heifers. When they were fed grain it was mainly as they 
neared freshening. Both older and younger heifer were fed far more 
freque ntly by pail than were cows and eldom wa grain stored in over
head storage bins for them. 
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TIMINGS FOR SELECTED FEEDING METHODS 

The timings sent in monthly by farmer were categorized by re
move time, transport time and feed time for each of the different age 
groups, feeds, and method of feeding. In summarizing the time for 
(eeding chores, remove and feed time were combined; transport time wa 
not in:luded so that feeding sy terns would be comparable. Trao port 
time wa that used when feed was stored in another barn, or not tared 
in the oormal reationship to the feeding area. 

In order to organize the time data in a systematic form for pre enta
tion, certain combinations of feeding silage, hay and concentrate were 
organized into typical feeding "cases." These ca es do not repre ent any 
particular farm, but are combinations which would be compatible and 
practical on a farm. The chore time of the elected feeding y tem is 
Ii ted in tables by the type of feed and age group of animal, then added 
to how total times per day for the herd . The only recorded time not 
used directly was that for concentrate feeding to older heifer . In this 
ca e, the time required per head was reduced by half since farmer ' 
record indicated that only about half of the older heifers were fed grain. 
Ba ic data for the variou feeding methods are hown in appendix tables 
1 through 7. 

Since the emphasis of thi study was on ilage feeding ystems 
seven case of different silage feeding methods were assembled. A natur
al break by systems of feeding, and the major differences in the chore 
times, occurred on the basis of methods of housing. Thus three sy terns 
for feeding in stanchion barns and four systems for loose hou ing are 
presented eparately. In either of the housing groups, only the silage 
feeding method is changed. The most common metbod of feeding both 
hay and concentrate in a tanchion barn was elected and kept can tant; 
the arne was done for 100 e hou ing. 

No attempt was made to adjust the time used under tbe variou 
feeding methods for the amount of feed fed. The quantity of silage fed 
was about 40 pounds per cow per day. The amount varied among 
feeding methods from 38 pounds to. 62 pound per cow per day. The 
quantity of hay fed wa about 15 pounds per cow per day and the 
quantity of concentrate fed was about 12 pounds per cow per day_ 
Ba ic data on quantity of feed fed under the various feeding method 
are hown in appendix tables 0 through 16. 

The average size of herd for all farmers in the study was 52 cows, 
17 older heifers and 14 younger heifers. The average herd size was 51 
and 54 cows for stanchion and loose bousing, respectively, and the 
number of beifers wa nearly identical for both systems. Thus, the herd 
size selected for total feeding time was the average size for all farmer. 
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in stanchion barn . 

Feeding Times in Stanchion Housing 

Three different cases for feeding si lage in stanchion barns were con
sidered . Silage wa fed to cows in tanchion mangers by cart and re
moved, (J) by hand from a vertical ilo, (2) with a ilo unloader from 
a vertical ilo, and (3) by tractor loader from a horizontal silo. The 
older heifers were fed silage by the arne method a the cows; the 
younger heifers were not fed silage. Hay feeding in each ca e was direct 
to the feed alley from overhead storage. Concentrate was fed to cows by 
cart which was filled from overhead storage by gravity. Heifers were 
fed by pail with the grain stored in bags or barrels. 

Case] : By Cart, Hand Remove-In case 1, the daily chore time 
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for silage fed by cart and removed from the silo by hand pitching was a 
minute and a half per cow, or 78 minutes for the 52 cows (table 1). 
Silage fed by the same method to older heifer took.8 of a minute per 
head, or 14 minutes for the 17 head. With no silage fed to the younger 
heifer, total time for feeding ilage was 92 minute per day for the 
herd. 

Hay fed from overhead storage dropped into the feed aUey took .7 of 
a minute per cow or 36 minute daily for the 52 cows. Fed in the same 
way, both heifer groups required about .7 of a minute per head or 23 
minutes in tota l for hay feedi ng. It took just under an hour to feed hay 
to the herd. Con~entrates required .6 of a minute per cow, or about a 
ralf hour for the 52 head, when fed in individual man gers by cart from 

I TABL 

Time per Animal and per Herd for Feeding Chore in Stanchion Hou ing, 
Hay Fed Direct to Feed Alley From Overhead Storage, 

Concentrate Fed to Cows by Ca rt from Overhead torage, 
to Heifers by Pa il from Ground Level Storage 

Minutes Chore Time Per Day + 

Animal Silage Hay Concentrate Total 

Case I . Silage Fed by ca rt in tanchion 
for both cow ' and heifers. 

removed by hand from a vertical silo 

Cows, per head 
For 52 head 

Older heifer , per head 
F r 17 head 

Younger heifer, per head 
Por 14 head 

Total for the Herd 

1.5 .7 
78 36 

.8 .7 
14 12 

.8 
11 

92 59 

Ca e 2. Silage fed by cart in ta nchion , removed by 
vertica l silo for both cow and heifers. 

Cow , per head 1.7 .7 
For 52 head 91 36 

Older heifer , per head .9 .7 
For 17 head 16 12 

Younger heifers, per head .8 
For 14 head 1 I 

T ota l for the Herd 107 59 

ito 

.6 2.8 
31 145 

.2* 1.7 
3 29 

.5 1.3 
7 18 

41 192 

unloader from a 

.6 3.0 
31 158 

.2* 1.8 
3 31 

.5 1.3 
7 18 

41 207 

Ca e 3. Silage fed 
horizonta l 

Cow oer head 

by cart in stanchions, removed by tractor loader f rom a 
ilo for both cow and heifers. 

1.4 
for 52 head 

Older heifer., per head 
For 17 bead 

Younger heifers, per head 
F or 14 head 

Tota l for the Herd 

76 
.5 

8 

84 

.7 
36 

.7 
12 

.8 
II 
59 

.6 
31 

.2* 
3 

.5 
7 

41 

2.7 
143 

1.3 
23 

1.3 
18 

184 

* ~ime reduced by oneha lf from actual time per head for feeding older heifer 
mee only ha lf of them were fed grain. 

+ amputation for the herd time were made from un rounded minutes per bead . 
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overhead bin storage. The heifers were fed grain by pail from ground 
level storage and took .2 of a minute per head or 3 minute for the 
older heifers (based on one-half of the older heifers being fed), and one 
half a minute per head, or about 7 minutes for tbe 14 younger heifers . 
The total grain feeding time was 4 L minutes for tbe herd. The total 
time for feeding silage, hay and grain to the entire herd amounted to 
192 minutes. 

Case 2: By Cart, Silo Vnloader- When silage was fed by cart 
but removed by a silo unloader from a vertical silo in case 2 (table 1), 
the total time for feeding silage was increased by 15 minutes over case 
1 to 107 minutes daily for the herd . Silage feeding for the cows re
quired 1.7 minutes per cow or about an hour and a half for the 52 
head. The older heifers used 16 minutes for the 17 head. Hay and 
concentrate feeding was done by the same method and timing as in 
case 1. The total time for all feeding was 207 minutes, or 15 minutes 
more in total than case 1. 

It was not quite logical that the silo un loader would require more 

FIGURE 2. Mechanized si lage removal from upright ilo by top un loader. 
When used with hand method of feed ing uch equi pment did not save time but 
did el.iminate the hard work. When teamed with an auger or conveyor for com
plete mecha nization it reduce both time and work of feed ing. 
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time than hand pitching of ilage for the vertical silo. In the year of 
the study, some ilo unloaders were newly installed and were not work
ing properly or fitted effIciently into the feecting y tern. An attempt 
was made to eliminate time waiting for the ilage to unload, but all of 
this time could not be detected. One record, particularly, had a large 
amount of break-down and waiting time which illustrates the problems 
encountered with the use of mechanical un loaders. In time, more 
efficient use might be made of the silo un loaders. The greater ea e of 
unloading over hand pitching may make this an attractive alternative 
even if time is not saved. 

FIGURE 3. Merchanized haylage removal from upright ·ilo with bottom un
loader. Haylage is being unloaded into an elevator for transfer to a n auger. 

Case 3: By Cart, Tractor Loader- In case 3, cow and heifers 
were fed silage by cart in stanchions, but the silage was removed by 
a tractor loader from a horizontal silo. This method reduced silage 
feeding to 1.4 minutes per cow and .5 minute per heifer for a total 
time for the herd of 84 minutes per day. Again, the hay and grain 
were fed in the same way as in case 1 and 2. The total time of 184 
minutes per day was the least time of the three feeding situations, being 
23 minutes less than case 2, and 8 minutes less than ca e 1. 
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Comparison of Stanchion Housing Cases 

The feeding time was not greatly different among the silage feed
ing methods in cases 1, 2, and 3 (table 1). Individual differences among 
farmer using any of the method would make no one case a clear-cut 
choice as the be t or least time-consuming method. The avings or 
differences in time must be set against differences in investment and 
operating cost of mechanical equipment, bowever. It can be stated 
in general that the in tallation of a silo unloader cannot be justified by 
time savings alone. 

These three cases also illustrate the importance of silage feeding 
in overall feeding time in stanchion barns. Silage feeding took nearly half 
of the feeding time as an average for all three cases, amounting to 
48 % fo r case I, 52 % for case 2 and 45% for case 3. The hay and 
concentrate feeding took about 30 and 20%, respectively of the total 
feeding time. Silage feeding is, therefore, an important component of 
the feeding time to consider when looking at the labor savings and 
additional inve tment and operating costs of alternative feeding methods. 

In aU tbree cases, table 1, the cow u ed around 75% of the 
total feeding time for silage, hay and concentrates, with about 25% 
allocated to the heifers. This would be logical because of the larger 
number of head and greater volume of feed , but it was exaggerated by 

F IGURE 4 . H and Feeding wi th a silage cart. The most commonly used 
method of feeding silage to cows in tanchion barns. 
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FIGURE 5. A conveyor installed in the "crib" or manger feeds silage to 50 
cows in this stall barn in 15 minutes. Sil age is mechanically unloaded from an 
upright silo onto an elevator which. empties through the trap door in the ceiling 
of the tie up (see trap door above the second stall). 

the nature of allocating time among the groups. In general, any 
combined time which was difficult to separate was charged to the 
cows. When silage was thrown down from a vertical silo for botb cows 
and heifers , the time for removal would be charged to the cows, and 
only the direct feeding time to the heifers. Thus, the division of time 
recorded among the age groups could not be used for an accurate 
allocation of labor cost for the respective groups. 

Feeding Times in Loose Housing 

Four different cases for feeding silage were considered for loose 
housing arrangements. Silage was fed (1) by auger in a group manger, 
unloaded from the silo with a silo unloader, (2) into a group manger 
direct with a tractor loader from a horizontal silo, (3) into a group 
manger direct by a self-unloading wagon, with the wagon being filled 
by a tractor unloader, (4) in a self-feeding wagon, with the wagon 
being filled by hand. Both cows and older heifers were fed silage by 
the same method in cases 1 and 3. In cases 2 and 4, older heifers 
were assumed to be fed silage by cart in stanchion mangers, with the 
silage removed by hand from the silo. In feeding by a self-feeding 
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FIGURE 6. Auger feeding of haylage. Note the elevator in the background 
which brings baylage onto the auger from a bottom unloaded silo. 

FIGUR E 7. Auger feeding of silage. Silage is removed by a n unloader in the 
top of the silo and moved by gravity directly to auger. Note the sil age chute 
in tbe background. 
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TABLE 2 

Time per Animal and per Herd for Feeding Chores in Loose Hou ing, 
Hay Fed Direct to a Group Manger From Ground Level Storage, 
Concentrates to Cow by Gravity Flow in a Milking Parlor and to 

Heifer by Pail from Ground Level Storage 

Minute Chore Time Per Day + 

Silage Hay Concentrate Total 

Silage fed by auger into a group manger, removed by silo un loader 
from a vertical silo for bQth cows and heifer . 

Cow , per head .5 .4 1 .9 
For 52 head 26 21 1 48 

Older heifers, per head .8 .4 .2* 1.4 
For 17 bead 16 6 3 25 

Younger heifers, per head .5 .5 1.0 
For 14 head 7 7 14 

Total for the Herd 42 34 11 7 
a e 2. Silage fed in a group manger direct by a tractor loader from a hori-

zontal silo for cow . Heifers fed by cart In stanchin manger, ilage 
removed by hand . 

ows, per head .5 .4 1 .9 
For 52 head 26 21 1 48 

Older heifers, per head 1.2 .4 .2* 1.8 
For 17 head 22 6 3 31 

Younger heifers, per bead .5 .5 1.0 
For 14 head 7 7 14 

Total for the Herd 48 34 11 93 
ase 3. Silage fed in a grou p manger by se lf-un loading wagon, removed by 

a tractor loader from a horizontal ilo for both cows and heif . 
Cow , per head .4.4.9 

For 52 head 23 21 1 45 
Older heifers, per head .1.4 .2* .7 

For 17 head 2 7 3 12 
Younger heifers, per .head .5 .5 1.0 

For 14 head 7 7 14 
Total for the Herd 25 35 11 71 

Case 4. Silage fed in a group manger from a elf-feeding wagon, removed by 
hand from a vertical silo for cows. Heifer fed by cart in stanchion 
manger, silage removed by hand . 

ows, per head 
or 52 head 

Older heifers, per bead 
For 17 head 

Younger heifers, per head 
For 14 bead 

Total for tbe Herd 

1.8 
92 

.1.2 
22 

114 

.4 
21 

.4 
6 

.5 
7 

34 

1 

1 
.2* 

3 
.5 

7 
11 

2.2 
lJ4 

1.8 
3J 

1.0 
14 

159 

• Time reduced by one-half from actuaJ time per head for feeding older 
heifer ince only balf of them were fed grain . 

+ amputations for tbe herd time were made from unrounded minute per head . 
1 Less than one-tenth minute. 
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wagon, none of the farmers in the study filled the wagon with a tractor 
loader, which would SEem the more logical method . Timings were very 
limi~ed for filling the self-feeding wagon by a silo unloader. 

In all four silage feeding methods, all animals were fed hay in 
a group manger direct from ground level storage. Again, only the older 
heifers were fed ilage, and the recorded time fo r feeding them concen
trates was reduced by one-half. Concentrates were fed to the cows in 
all cases by gravity flow in a milking parlor, and both heifer groups 
were fed grain by pail from bag or barrel storage. 

Case J: By Auger, Silo Unloader- Silage fed by auger into a 
group manger and unloaded from a vertical silo by a ilo unJoader 
(case J, table 2), took a half minute per cow or 26 minute for the 
52 cows. Silage fed to older heifers in the same way took .8 of a 
minute per head, or ] 6 minute for 17 head, making a total time 
of 42 minutes for silage feeding . T he higber amount of time per head 
for beifers compared to cows is explained by the inefficiency of feeding 
a smaller group of animals with thi.s equipment. Hay fed directly to a 
group manger from ground level storage took .4 of a minute per cow, 
and per older heifer and slightly more (.5 minute per head) for the 
younger heifer. The total time to feed hay to the herd was 34 minutes. 

FIGURE 8. Un loading a horizontal silo (bunker type with concrete floor) 
with a traclor-bucket. This handl ing melhod was found to be a real time saver 
for feeding in taU barns or 100 e hou iog. 
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Concentrate feeding in a milking parlor took slightly over I second 
per cow, or 1 minute for all 52 cows. The heifers were fed grain 
by pail from ground level storage, and required less than .2 of a 
minute per head for older heifers (decreased by one-half) and a hali 
minute per head for younger heifers. The total time for feeding the 
herd grain was 11 minutes. The total chore time for feeding the herd 
wa ju t under an hour and a half per day. 

Case 2: By Tractor Loader Direct-In case 2 with ilage removed 
by tractor loader from a horizontal silo direct to a group manger, the 
si lage feeding time wa 15 % greater than for ca e I or a total time of 
48 minutes for feedi ng silage to the cows and heifer . The difference in 
time wa due entirely to the method of feeding older heifer .. In this 
ca e, the older heifer were fed silage by cart in a tanchion manger 
with the silage removed from a vertical silo by hand . This feeding 
arrangement re ulted when the old stanchion barn continued to be 
us:!d for young stock after new cow barns were constructed. 

The hay and concentrate feeding methods in thi ' case were the 
same a ca e 1, resulting in nearly equal total feeding time of 86 
minute for the herd . Because of the similarity in timing, in ca es 
1 and 2 the advantage of one or the other wou ld have to depend on 
factor other than the actual feeding time. 

FIGURE 9. Feeding silage direclly to bunks with a tractor-bucket. An ex-
cellent method when u ed with a horizontal silo located near the feeding area . 
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Case 3: By Self-Unloading Wagon , Tractor Loader- Case 3 re
quired somewhat under a half a minute per cow for feeding silage 
from a self-unloading wagon into a group manger when removed from 
a horizontal silo by a tractor loader. The total silage feeding time 
for 52 cows was 23 minutes per day, or slightly less tban cases 1 and 
2, table 2. The older heifers fed by the arne method as the cows 
u ed only .1 minute per head or 2 minute daily in total. This timing 
in rna t cases, however, was ju t fo r unloading silage into the group 
manger. When cow and heifers were fed by the same method, removal 
time was generally charged to the cows. The combined feeding time 
for cows and heifers was 25 minutes. Thi is a substantial savings 
in total time to feed silage compared with ca es 1 and 2. 

FlOUR J O. Loading sil age into a self unloading waBon from a horizontal 
silo by tractor-bucket. A method recommended when the ilo i located so me dis
tance from the feeding area. 

ince hay and concentrate feeding times were the same in case 
3 as for case I and 2, the total feeding time per day for all feeds was 
71 minutes. This was the lowest figure for these three cases. This 
aving in labor time would have to be balanced again t the investment 

in a self-unloading wagon compared to equipment requirements of 
tbe other methods. 

ase 4: By Self-Feeding Wagon, Hand R emove-Where silage 
was fed from a elf-feeding wagon filled by hand from a vertical silo, a 
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total of 159 minutes was used for all feeding chore for the herd. 
The silage feeding time for cows was 1.8 minutes p~r head, or over 
three times as long as any of the prior three cases. Most of this time 
was needed for filling the wagon by hand. This time was based on 
observations on two farms for a total of eight daily records. Also 
contributing to the high amount of time used was the method of 
feeding the older heifers by cart from a vertical silo, as in ca e 2. 
The hay and concentrates were fed the same as in the other cases. 
On the farms tudied the self-feeding wagon method wa not de
veloped into a major, efficient system of silage feeding. 

Feeding with a self unloading wagon into bunk. This wa 
least lime consuming of the methods stud ied for feeding a 52 cow herd . 

Comparison of Loose Housin!! Cases 

The first two cases, table 2, are comparable in timings, thus 
the choice of ystem, tirnewise, depends largely on the individual farm 
arrangement and farmer preference. Case 1 required a ilo uuloader 
and auger compared to a tractor loader and trench silo in case 2. 
Case 3, u ing a self-unloading wagon and tractor loader showed an 
important aving in time over the other systems. 

In the first three cases, table 2, cows required 55, 56 and 63 % , 
respectively, of the total feeding time, the rest being used for heifers. 
This compares to about 75 % of feeding time for cows in the stanchion 
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hou ing, table 1. This illustrates that the efficiency of feeding cows 
wa improved more than that for heifers, mainly because heifers often 
remained in stanchion barns with greater relative feeding time for all 
feeds compared to cows in loose housing. Only case 4, table 2, had 
a distribution of labor among the animal groups comparable to the 
stanchion farm, with cows requiring 75 % of total chore time. 

The feeding methods used under loose hou ing in cases 1, 2 , and 
3, table 2, on the average decreased only slightly the proportion of the 
feeding time for ilage. The percentage of total time for silage feeding 
wa 47 47 and 36 %, respectively, for cases 1, 2 and 3 compared 
to about 50% for stancbion bousing. Only in case 3, with the self
unloading wagon, did the proportion of time for silage decrease con
siderably. With milking parlor feeding of grain the proportion of time 
in grain feeding decreased to about 15 % of the t.')ta l feeding time 
compared to 20 % for the stanchion barn . On the average, in loose 
housing, the proportion of time in hay feeding was nearly equal to 
that for silage feeding. Further improvemrnt in both silage and bay 
feeding times would be nt cessary for increased feeding efficiency in 
loose housing. 

Comparison of Feeding Time for 
Stanchion and Loose Housing 

In all four cases of loose bou ing, and particularly the first three, 
the time required for the daily feeding chores for a 52 cow herd was 
considerably less than required for beding in a stanchion barn. Loose 
housing, cases 1, 2 , and 3, which involved fe~ding both silage and bay 
in group mangers and grain feeding by gravity flow for cows in a 
milking parlor, resulted in time savings in feeding of all three feeds. 
In total daily time to feed the herd , 30 minutes was saved in con
centrate feeding and 25 minutes in hay feeding for loose versus stan
chion housing. Time saved in silage feeding varied by metbod, but 
in cases 1 and 2 (auger feed and tractor loader direct) with times 
of 41 minutes and 48 minutes, respectively, 46 to 53 minutes were 
saved compared to tbe averagv for the three methods of feeding 
ila~e in a tanchion barn (94 minutes). Feeding silage by a self

unloading wagon in a group manger saved an hour and nine minutes 
per day over the average of stanchion feeding. The self-feeding wagon 
when hand loaded took 20 minutes more than the average stanchion 
feeding time. 

In summary, it can be said that there is little difference among 
ilage feeding methods in stanchion barns as long as all silage is fed 

in the individual stanchion, and hay and grain feeding are comparable. 
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The tractor loader with a borizontal ilo has an edge; the ilo un
loader would have to be considered carefully for its adjustment to and 
comparability with the overall system of feeding, and then it may have 
to be justified on other than labor cost savings. The overall system of 
feeding in loose housing saves considerable time compared to systems 
in sta nchion housing. The mo t time aving in loose housing wa when 
the self-unJoading wagon was used. 

Farmers with stanchion barns, may, of course, U e some of the 
feeding methods of the loose housing system, such as group manger 
feeding of silage and hay, or a milking parlor where grain would be 
fed. On the other hand, some farmers witb milking parlors were con
cerned about the quantity of grain fed, and supplemented the parlor 
feeding with group manger or stanchion feeding. Many combinations 
and variations of the rather pure feeding systems h~re presented are 
being and can be u ed depending on the farm ituat10n and the farmer's 
preference. 

Comparison of Labor and Equipment Costs in Feeding Silage 

The economic feasibility of mechanized methods of feeding silage 
were determined by computing the operating costs for 180 days of use 
and the fixed or ownership costs for the year for each system of 
feeding. The bases of these cost computations were operating times for 
power equipment reported by the dairymen on a monthly basis, plus 
inve tment values given by the dairymen at tbe beginning of the tudy. 
Standard rate for depreciation, interest, taxes, repairs, and for op
erating costs were assumed. The detail of the fixed and ownership 
co ts are given in appendix tables 10 and 11. To these co ts were 
added a charge for labor used in ] 80 days of feeding at rates of 
$1.00, $2.00 and $3 .00 per hour. Hours of labor were ba ed upon 
the time used in feeding cows as shown in tables ] and 2. 

The results of thi analy i indicate that with labor at $1.00 per 
hour it would not pay to mechanize silage feeding. The removal of 
silage by hand and feeding with cart would co t $244. All other ystems 
would cost more, ranging from $260 for removal and feeding by 
tractor loader to $515 for removal by silo unloader and feeding with 
cart, table 3. 

With labor at $2.00 per hour it would pay to mechanize provided 
it was limited to the removal and feeding with a tractor loader for 
which equipment and labor would co t $338. All other ystem would 
be more expensive ranging from $478 for removal by hand and feeding 
with a cart to $788 for removal by silo unloader and feeding with a cart. 
At a cost of $542 annually the removal by tractor loader and feeding by 
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self-unloading wagon becomes nearly as attractive an alternative a 
feeding by hand . At $3.00 per hour for labor this ystem is definitely 
a feasible alternative. Only the removal and feeding of ilage by a 
tractor loader is Ie expensive at this wage.2 

At wages of $3.00 per hour hand removal and feeding by cart, 
among the alternatives tudied, i the mo t economical method for 
feeding silage in tanchion barn. Removal by tractor loader and 
feeding directly to cows was the most economical method of feeding 
silage in loose hou ing barns. 

In determining the ultimate economic feasibility of a silage 
handling y tem several additional factors may need to be considered, 
including the cost in filling the ilo, the pailage L9sses incurred in 
storage, and the co t of the silo itself. 

It is apparent that mechanization of ilage feeding may be de
sirable for reasons other than economic ones-such a making the work 

TABLE 3 
Total Equipment and Labor Co ts in Feeding 

Silage to Cows wilh Variou Silage Handling y terns, 
Maine Dairy arms 1963 

Equipment Costsl Labor Tota l Equipment & Labor 
Sy tern of 
Feeding 

Operating Fixed Total U ed Co t2 

( 180days) (annual) (180 days) 

(hours) $1/hr. $2/ hr. 
Stanchion housing 
Removed by hand 
fed by cart $ 0 $ 10 $ 10 234 244 478 
Removed by silo 
un loader fed by cart 16 226 242 273 515 788 
Removed by tractor 
loader fed by cart 32 141 173 228 401 629 
Loose housing 
Removed by silo 
unloader fed by auger 31 364 395 78 473 551 
Removed by tractor 
loader fed directly -2 130 182 78 260 33 
Removed by tractor 
loader fed by elf-
unloading wagon 34 370 404 69 473 542 
Removed by hand fed 
by elf-feeding wagon 95 40 135 276 411 687 

$3 / hr. 

712 

1,06 1 

857 

629 

416 

611 

963 

1 See appendix tables 8 and 9 for details of co t computation. 
2 Labor cost computed at $1.00, $2.00 and $3 .00 per hour. Other labor 

rate would change not only the level but the re lative co ts of the feediog 
systems. A 52 cow hrd and 180 days of labor use are assumed . Greater or 
Jesser use would change the level a nd rela tive cost . 

~ Where the farm operator i performing tbe chores the appropriate labor 
co t 1 that amount he could ell:rn by .devot~ng hi .time to other than feeding. 
It may be that 150 hour saved In feeding will permIt adding two more cows to 
the herd which would mean $450 of added income. 



APPENDIX TABLE 1 

Time Used in Feeding Silage to Cows by Various Methods 

Number Operation 

Type Farms Monthly Cows Remove Feed 
Feeding method housing reporting timings fed 

1. Auger fed, removed 5 Stall 
by silo unloader 1 Loose 

2. Fed from cart, 
removed by silo 
unIoader Stall 

3. Fed from cart, 
removed by hand Stall 

4. Fed from cart, 
removed by tractor 
unIoader Stall 

5. Fed from self-unload
ing wagon, removed 
by silo unloader Stall 

6. Fed from self-unload
ing wagon, removed 
by hand Loose 

7. Fed from self-unload
ing wagon, removed 
by tractor loader Laose 

8. Fed from self-feeding 
wagon, removed by 1 Stall 
si lo unloader 1 Loose 

9. Fed from self-feeding 
wagon, removed by 
hand Loose 

10. Fed from self-feeding 
wagon, removed by 
tractor unloader 

11 . Fed directly with 1 Stall 
tractor unloader 2 Loose 

12. Other 

6 

9 

11 

5 

3 

2 

2 

3 

28 

39 

51 

26 

3 

2 

15 

4 

10 

13 

1,336 

1,981 

2,867 

1,133 

99 

146 

1,063 

153 

345 

1,032 

158 

1,184 

1,785 

650 

19 

189 

327 

42 

564 

o 

- minutes
(all timings) 

519 

2,261 

2,473 

952 

65 

18 

157 

85 

49 

519 

Remove & Feed 
Total per cow 

677 

3,445 

4,258 

1,602 

84 

207 

484 

127 

613 

519 

minutes 
per day 

.507 

1.739 

1.488 

1.447 

.849 

1.418 

.451 

.830 

1.777 

.503 
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APPENDIX TABLE 2 

Time Used in Feeding Silages to Older Heifers by Various Methods 

Number Operation 

Type Farms Monthly Heifers Remove2 Feed Remove & Feed 
Feeding method housing! reporting timings fed Total per heifer 

-minutes- minutes (I) 

(all timings) per day ><: 
en 

1. Auger fed, removed >-l 
m by silo unloader Stall 3 5 57 15 36 51 .895 ~ 

2. Fed from cart, en 

removed by silo '1j 
0 

unloader Stall 5 13 225 31 182 213 .947 '" 3a. Fed from cart, removed 1 Stall 'Tl 
by hand-fed separately 1 Loose 2 9 206 104 153 257 1.248 tTl m 

3b. Fed from cart, removed " Z by hand-fed with cows Stall 3 12 263 215 215 .817 0 
4. Fed from cart, 

~ removed by tractor ~ 
unloader Stall 2 9 IIU 20 32 52 .473 z 

5. Fed from self-unload- tTl 

ing wagon, removed tJ 
by silo unloader Sta ll 2 50 10 10 .200 ~ 

~ 
6. Fed from self-unload- ><: 

ing wagon, removed (') 

by hand 0 
~ 7. Fed from self-unload- en 

ing wagon, removed 1 Stall 
by tractor loader 1 Loose 2 8 215 38 38 .148 

8. Fed from self-feeding 
wagon, removed by 
silo unloader Stal! 3 75 17 17 .227 
1 Type of housing is that for cows. 
2 When silage was removed for both cows and older heifers in one 

I'-.) operation the removal time was charged to the cows. VI 
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Time Used in Feeding Silages to Younger Heifers by Various Methods 
17\ 

Number Operation 

Type Farms Monthly Heifers Remove2 Feed Remove & Feed :s: 
Feeding method housingl reporting timings fed Total per heifer > 

Z 
-minutes - minutes rn 

(all timings) per day >-
1. Auger fed, removed Cl 

~ 
by si lo unloader Stall 1 20 0 7 7 .350 n 

2. Fed from cart, e 

removed by silo !:; 
unloader Sta ll 3 5 83 13 30 43 .518 ~ 3. Fed from cart, 
removed by hand Stall 5 172 45 55 100 .58 1 tIl 

4. Fed from cart, >< ... 
removed by tractor rn 

unloader Stall 2 7 77 5 43 48 .623 ~ 
5. Fed from self-unload- tTl 

ing wagon, removed 
z 
-f 

by silo unloader Stall 25 0 2 2 .080 V) 

6. Fed from self-unload- -f 
> 

Log wagon, removed -f 
(5 

by hand z 
7. Fed from seJf-unJoad- tl' 

Log wagon, removed e 
t"" 

by tractor loader Loose 4 90 3 9 12 .133 r' 

8. Fed from self-feeding 
tTl 
-f 

wagon, removed by Z 
silo unloader Stall 1 20 0 1 .05 '" 9. Fed from self-feeding 

w 
10 

wagon, removed by 
hand Loose 2 2 20 30 23 53 2.65 

J Type of hOllsing is that for cows. 
2 When silage was removed for both cows and older beifers in one 

operation the removal time charged to the cows. 



APPENDIX TABLE 4 

Time Used in Feeding Hay to Cows by Various Methods 

Number Operation 

Type Farms Monthly Cows Remove Feed Remove & Feed c:n 
0< 

Feeding method housing reporting timings fed Total 
VI 

per cow --I 

- minutes- minutes 
~ 
VI 

(all timings) per day 'TI 

Manual drop from 0 
;.l 

overhead storage to: '"r1 
1. Feed alley direct til 

m 
to stanchion manger Stall 20 137 6,276 1,169 3,237 4,406 .702 0 

2. Hand carry to Z 
Cl 

stanchion manger Stall 2 2 126 14 99 113 .897 
3. Mechanical transport 3:: 

to stanchion manger Stall 6 26 1,623 194 849 1,043 .643 ~ 
4. Mechanical transport ttl 

to group manger Loose 1 2 70 82 18 100 1.429 0 
5. Group manger direct Loose 3 22 1,317 15 531 546 .414 > ;a 

Manual carry from 0< 

ground level storage to : 
Stall 

() 

6. Stanchion 1 7 250 69 72 141 .564 0 

7 . Mechanical transport ~ 

to stanchion manger Stall 4 21 1,273 236 670 906 .699 
8. Mechanical transport 

to group manger Loose 2 2 105 22 35 57 .543 
2 Stall 

9. Group manger direct 10 Loose 12 71 3,896 37 1 1,233 1,604 .405 

tv ...... 
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APPENDIX TABLE 5 

Time Used in Feeding Hay to Older Heifers by Various Metl:ods 
~ 

Number Operation > 
Z 

Type Farms Monthly Heifers Remove2 Feed Remove & Feed m 

Feeding method housingl reporting timings fed Total per heifer > 
Cl 
i!: 

- minutes- minutes ('J 
c:: 

(all timings) per day r-
-! Manual drop from c 

overhead storage to: :>d 
> 

1. Feed alley direct r 

to stanchion manger Stall 4 18 450 19 294 313 .695 ~ 
2. Hand carry to " tn 

stanchion manger Stall 2 2 60 3 12 15 .250 :>d 

3. Mechanical transport :2 
to stanchion manger Sial! 3 8 151 II III 122 .808 m z 

4. Mechanical transport -! 

to group manger Stall 7 27 433 28 288 316 .730 en 
-! 

5. Group manger direct Stall 8 44 820 90 661 751 .916 > 
:l Manual carry from 0 

ground level storage to : z 
6. Stanchion 2 Stall o:J 

1 Loose 3 16 297 56 ::84 340 1.145 c 
r 

7. Mechanical transport r 
tn 

8. Mechanical transp:llt -! 

to group manger Loose 2 10 217 7 196 203 .935 Z 
9. Group manger direct Loose 6 22 479 45 150 195 .407 0\ 

I.>J 

1 Type of housing is that for cows. 
2 When silage was removed for both cows and older heifers in one 

\0 

operation the removal time was charged to cows . 

. ~.,-



APPENDIX TABLE 6 

Time Used in Feeding Hay (0 Younger Heifers by Various Methods 

Number Operation 

Type Farms Monthly Heifers Remove2 Feed Remove & Feed 
Feeding method housi ngl reporting timings fed Total per heifer 

v. 
-minutes- minutes -< VI 

(all timings) per day -oj 
CD 

Manual drop from I:: 
overhead storage to : 

VI 

'T1 
1. Feed alley direct 10 Stall ~ to stanchion manger I Loose 11 67 764 50 548 598 .783 
2. Hand carry to 'Tl 

ttl 
stanchion manger Loose 8 56 10 36 46 .821 CD 

0 
3. Mechanica l transport 4 Stall Z 

to stanchion manger'- I Loose 5 20 267 18 203 221 .828 0 

4. Mechanical transport ~ 
to group manger Stall 2 15 193 6 126 132 .684 ~ 

5. Group manger direct 8 StalJ 9 65 854 42 717 759 .889 2! 
ttl 

1 Loose 
0 Manual carry from 
~ ground level storage (0: 

6. Stanchion 1 Stall 3 10 281 7 131 138 .491 
>( 

2 Loose (") 
0 

7. Mechanical transport ~ 
to stanchion mang-::r Stall 2 9 74 6 67 73 .986 VI 

8. Mechanical transport 
to group manger L"ose 3 7 145 31 98 129 .890 

9. Group ma!1ger direct 1 Stall 
6 L""· p 7 37 551 61 222 283 .514 

1 Type of housing is tbat for cows. 
2 When silage was removed for both cows and younger beifers in one 

operation the removal time was charged to cows. N 
\0 
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Time Used in Feeding Concentrate to Cows, Older Heifers 
and Younger Heifers by Various Methods 

Number Operation 

Ani- ~ 
Type Farms Monthly mals Remove Feed Remove & Feed Z 

m 
Feeding method housing reporting timings fed Total per animal )-

" -minutes- minutes " () 
(all timings) per day c:: 

- Cows ~ 1. Feed from pail, 
remove by hand Stall 13 682 35 403 438 .642 > r 

2. Feed from cart, tI1 
remove by hand Stall 9 92 4,507 739 2,370 3,109 .690 x 

." 
3. Feed from cart, remove m 

by gravity flow Stall II 117 5,745 400 3,019 3,491 .595 ~ 4. Gravity flow, m 
parlor feed 1 SLail 13 108 5,682 40 52 92 .016 z 

-i 
12 Loose 

~ - Older beifers - > 
I. Feed from pail , 3 StaB 7 23 360 2 148 150 0417 ;:j 

0 
remove by hand 4 Loose z 

2. Feed from carl, t:C 
remove by hand Stall 7 37 583 14 181 195 .344 ;:; 

3. Feed from carl, remove 1 Stall 2 11 J95 0 73 ; 3 .374 r 
by gravity flow 1 Loose 

1'1 
-i 

- Younger heifers - Z 
1. Feed from pail, 6 Stall 14 93 1,166 16 601 6J7 .529 0\ ...., 

remove by hand 9 Loose ID 

2. Feed from cart, 8 Stall 10 85 1,095 49 659 7G8 .647 
remove by hand 2 Loose 

3. Feed from cart, remove 5 Stall 6 41 582 6 228 234 0402 
by gravity flow 1 Loose 
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APPENDIX TABLE 8 

Comparison of Investments and Annual 
Ownership Costs for Power Equipment 

Used in Feeding Silage to Cows, Maine D airy Farms, 1963 

Annual Cost 

quipment and Depreda- Repairs, Taxes 
ystem of feeding Investment tion l lnterest2 Insurance~ Total 

EQUIPMENT 

ilo Unloader $1,438 $144 $43 $29 $216 
Elevator, Auger 988 99 30 20 149 
Self Unloading Wagon 1,600 ]60 48 32 240 
Self Feeding Wagon 264 26 8 5 39 
Regular Wagon 350 35 10 7 52 
Tractor Bucket Loader 869 87 26 17 130 
Cart 64 6 2 1 9 
Fork 10 1 1 
Silage Room 100 3 3 2 8 

YSTEMS OF FEEDI G 

Silo Ull ioader and: 
Cart, Fork 1,512 151 45 30 226 
Wagon, a rt, Fork 1,862 186 56 37 279 
Elevator, onveyor 2,710 271 81 54 406 
Fork 1,448 145 43 29 217 
Wagon, Fork 1,798 180 54 36 270 
Elevator, Auger 2,426 243 73 48 364 
Self Unloading Wagon 3,038 304 91 61 456 

Tractor Bucket Loader and: 
Cart, Fork 943 94 28 19 141 
Silage Room, Cart, Fork 1,043 104 31 20 155 
Wagon, art, Fork 1,293 129 38 26 ]93 
Self Un loading Wagon 2,469 247 74 49 370 
Tractor Loader Only 869 87 26 17 130 

Hand, Fork and: 
Cart, Fork 74 7 2 1 10 
Wagon, Cart, Fork 424 42 13 8 63 
Fork Only 10 1 4 1 
Wagon, Fork 360 36 11 7 54 
Self Unloading Wagon 1,600 160 48 32 240 
Self Feed in g Wagon 274 27 8 5 40 

1 Ba ed on 10-year life, traight-line method, no salvage value. 
:! Based on 6% of one-half the original inve tment. 
S Based on 2% of the original inve tmenl. 
~ Les than 50 cents. 
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APPENDIX TABLE 9 

Comparison of Operating Time and Daily Cost 
for Power Equipment Used in Feeding Silage to Cow 

Maine D ai ry Farms, Winter 1963-64 

Use Time Variable Operating Cost 

Type E lectric Tractor ' Electric Tractor 
Feeding equipment manger motors truck motors truck2 Total 

- minule per day- - cents per day -
Silo Urrloader (5 /rp motor) and: 

Cart, Fork Individual 48 9 9 
Truck, Wagon or T railer and 

Cart, Fork rndividual 94 20 18 16 34 
Elevator, Conveyor (6 hp motor) Individual 35 14 14 
Direct to Manger, Fork Group 80 15 15 
T ruck, Wagon, or Trailer, Fork Group 42 47 8 39 47 
Elevator, Auger (6 hp motor) Group 42 17 17 
Self Unloading Wagon Group 55 18 10 IS 25 

Tractor Bucket Loader and: 
Cart, Fork Individual 22 18 18 
Silage Room, Ca rt, Fork Individual 31 25 25 
Truck, Wagon or T railer and 

Cart, Fork Individual 40 34 34 
Self Unloading Wagon or Truck Grou p 23 19 19 
Tractor Loader Only Group 34 29 29 

Hand, Fork and: 
Truck, Wagon, or T rai ler and 

Cart, Fork Individual 42 35 3'i 
Truck, Wagon or Trailer & Fork Group 42 35 35 
Self Unloading Wagon Group 15 13 13 
Self Feeding Wagon Group 63 53 53 

l Cost based on ra te of three cents per kilowatt hour; one horsepower hour equals 
0.746 kilowatt hour. 

2 Variable costs computed at the rate of fifty cent ' per hour of tractor or trllck use. 
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APPeNDIX TABLE 10 

Amounts of Silage Fed to Cows by Various Methods 

umber Amount Fed 
Type Farms Re- Monthly Cow All Per 

Feeding Method Housing porting Timing Fed Cows Cow 
(Ibs/day) (Ibsjday) 

.1. Auger fed , remove by 5 Stall 6 28 1336 50,920 38.1 
ito unloader 1 Loose 

2. Fed from cart, remove Stall 9 39 1981 84,430 42.6 
by jlo unloader 

3. Fed from cart, remove Stall 11 51 2867 11 4,4 10 39 .9 
by hand 

4. Fed from cart. remove Stall 5 26 1133 59,580 52.7 
by tractor loader 

5. Fed from self-u nloading Stall 1 3 99 2,330 23.5 
wagon, remove by silo 
unloader 

6. Fed from self-unloading Loose 2 146 4,300 29.5 
wagon, remove by hand 

7. Fed from self-unloading Loose 3 J5 1063 51 ,130 48.1 
wagon remove by 
tractor loader 

8. Fed from self-feeding Stall 2 4 153 5 170 33.8 
wagon , remove by Loose 
ilo unloader 

9. Fed from self-feeding Loo e 2 10 345 2 1,480 62.3 
wagon , remove by hand 

10. Fed from self-feeding 
wagon , remove by 
tractor loader 

It. Fed directly with I Stall 3 13 1032 58,000 56.2 
trac tor loader 2 Loo e 
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APPENDlX TABLE J I 

Amounts of Silage Fed to Various Methods 

umber Amount Fed 
Type Farms Re- Monthly Heifer All Per 

Feeding Method Hou ing porting Timings Fed Cows Heifer 
(lbs/ day) (Ibs/ day) 

------
1. Auger fed , remove by Stall 3 5 57 2,920 51.2 

ilo unloader 
2. Fed from cart, remove Stall 5 13 225 8,890 39.5 

by ilo unloader 
3. Fed from cart, remove 

by hand (Heifers fed I Loose 2 9 206 491 23.8 
separately) 1 StaU 
(Heifers fed with cow) Stall 3 12 262 755 28.8 

4. Fed from cart , remove Stall 2 9 110 5,090 46 .3 
by tractor loader 

5. Fed from self-unloading Stall 1 2 50 4, 100 82.0 
wagon, remove by ilo 
unloader 

6. Fed from self-unloading 
wagon, remove by hand 

7. Fed from self-unloading Stall 2 8 215 11 ,350 52.8 
wagon, remove by Loo e 
tractor loader 

8. Fed from self-feeding Stall 3 75 7,880 L05 .1 
wagon, remove by 
silo unloader 
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APPENDIX TABLE 12 

Amounts of Silage Fed to Younger Heifers by Various Methods 

umber Amount Fed 
Type Farms Re- Monthly Heifer All Per 

Feeding Method Housing porting Timi ngs Fed Cows Heifer 
(Ib j day) (lbs /day) 

I. Auger fed , remove by Stall 20 1,320 66.0 
ilo unloader 

2. Fed from cart, remove Stall 3 5 83 1,240 14.4 
by ilo unloader 

3. Fed from cart, remove Stall 5 172 2,190 12.7 
by hand 

4. Fed from cart, remove Stall 2 7 77 5,060 65.7 
by tractor loader 

5. Fed from elf-unloading Stall 25 1,100 44.0 
wagon , remove by ilo 
unloader 

6. Fed from self-unloading 
wagon , remove by hand 

7. Fed from self-unloadi ng Loose 4 90 4,820 53.6 
wagon, remove by 
tractor loader 

8. Fed from elf-feeding Stall 20 1,080 54.0 
wagon, remove by 
silo unloader 

9. Fed f rom self-feeding Loose 2 2 20 880 44.0 
wagon, remove by hand 
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APPENDIX TABLE 13 

Amounts of Hay Fed to Cow by Various Methods 

Number Amount Fed 
Type Farms Re- Monthly Cows All Per 

Feeding Method Housing porting Timings Fed Cows Cow 
(lb j day) (Ibsj day) 

Manual drop from overhead storage: 
I. Feed alley direct to Stall 20 137 6,276 98,780 15.7 

stanchion manger 
2. Hand carry to stanchion tall 2 2 126 1,660 13.2 

manger 
3. Mechanical transport to Stall 6 26 1,623 20 ,610 12.7 

stancnion manger 
4. Mechanical transport to Stall 2 70 1,850 26.4 

group manger 
5. Group manger direct Loose 3 22 1,317 17 ,650 13.4 
Manual carry from grou nd level to: 
6. Stanchion direct Stall J 7 250 3,720 14.9 
7. Mechanical transport to Stall 4 21 1,273 13,920 10.9 

stanchion manger 
8. Mechanical transport to Loose 2 2 lOS 2,490 23 .7 

group manger 
9. Group manger direct 2 Stall 12 71 3,896 58,220 14.9 

10 Loose 

APPENDIX TABLE 14 

Amounts of Hay Fed to Older Heifers by Various Method 

Number Amount Fed 
Type Farm Re- Monthly Heifers AU Per 

Feeding Method Housing porting Timings Fed Cows Heifer 
(Ibs/ day) (Ibs/ day) 

ManuaL drop from overhead storage : 
I. Feed alley direct to Stall 4 

stanchion manger 
18 450 7,830 17 .4 

2. Hand carry to stanchion Stall 2 2 60 70 11.7 
manger 

3. Mechanical tran port to Stall 2 8 151 3,800 25.3 
stanchion manger 

4. Mechanical transport to Stall 7 27 433 7,030 16.2 
group manger 

5. Group manger direct Stall 8 44 820 12,570 15.3 
Manual carry from ground Level to : 
6. Stancnion direct 2 Stall 3 16 297 4,560 15.3 

1 Loose 
7. Mechanical transport to 

stanchion manger 
8. Mechanical transport to Loose 2 10 217 4,770 22.0 

group manger 
9. Group manger direct Loo e 6 22 479 7,490 15.6 
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APPENDIX TABLE 15 
Amounts of Hay Fed to Younger Heifers by Various Methods 

umber Amount Fed 
Type Farms Re- Monthly Heifer All Per 

Feeding Method Housing porting Timings Fed Cows Heifer 
( Ibs/day) (Ibs/ day) 

Manual drop from overhead torage: 
I. Feed alley direct to 10 Stall 11 67 764 10,790 14.2 

stanchion manger I Loose 
2. Hand carry to stanchion Loose 8 56 580 10.3 

manger 
3. Mechanical transport to 4 Stall 5 20 267 3,290 12.3 

tanchion manger I Loose 
4. Mechanicallransport to 8 Stall 2 15 193 2,610 13.5 

group manger I Loose 
5. Group manger direct Loose 9 65 854 11 ,530 13 .5 
Manual carry from ground level to: 
6. Stanchion manger direct I Stall 3 10 281 2,840 10.1 

2 Loo e 
7. Mechanical transport to Sta ll 2 9 74 850 11 .5 

sta nchion manger 
8. Mechanical tran port to Loo e 3 7 145 2.400 16.6 

group manger 
9. Group manger direct 1 Stall 7 37 551 5,560 10.1 

6 Loo e 
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APPE DIX TABLE 16 

Amounts of Concentrates Fed to Cows, Older Heifer and Younger Heifers 
by Various Methods 

Number Amount Fed 
Type Farms Re- Monthly Anima ls All Per 

Feeding Method Housing porting Timings Fed Animal Animal 
(lbs/ day) (Ibs/ day ) 

Cows -

l. Fed from pail , remove Stall 13 682 6,920 10.2 
by hand 

2. Fed from cart , remove Stall 9 92 4,507 56 ,580 12.3 
by hand 

3. Fed from cart , remove Stall II J 17 5,745 67,160 11.7 
by gravity flow 

4. Gravity flow, parlor I Stall 13 108 5,682 63,740 11.2 
fed (auger) 12 Loose 

- Older Heifers -

1. Fed from pail , remove 3 Stall 7 23 360 1, 130 3.2 
by hand 4 Loose 

2. Fed from cart, remove Stall 7 37 583 2,980 5.1 
by hand 

3. Fed from cart , remove I Stall 2 J I 195 430 2.2 
by gravity flow I Loose 

4. Gravity flow , parlor 
fed (auger) 

Younger Heifers -

J. Fed from pail , remove 6 Stall 14 81 1,166 3,260 2.8 
by hand 8 Loose 

2. Fed from cart , remove 8 Stall 10 85 1,095 5,200 4.7 
by hand 2 Loose 

3. Fed from cart, remove 5 Stall 6 41 582 1,680 2 .9 
by gravity flow 1 Loose 

4. Gravity flow , parlor 
fed (auger) 
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