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INTRODUCTION

In Tennessee, corn silage and cottonsced meal is a common ration
for winter-finishing beef cattle. Cottonseed meal is produced in large
quantities in this and adjacent states and is considered one of the most
ceconomical feeds, especially when combined with a succulent, bulky
roughage, stuch as silage. It furnishes protein in the cheapest form
for balancing the silage ration. It is richer in nitrogen, phosphoric
acid, and potash than any other feed except high-grade tankage, and
has a high manurial value, estimated at $23.00 per ton, after being
fed. Since $45.00 is charged for cottonseed meal for the 3 years, its
manurial value is more than half of its original value. The extensive
feeding of cottonseed meal for maintaining and building up the nitro-
gen- and mineral-improverished soils is a commendable farm practice.
Corn silage is one of the best feeds for use with cottonseed meal and
can be produced abundantly and cheaply on Tennessee farms.

PRACTICES IN THE MAKING OF SILAGE IN TENNESSEE

In making silage for finishing beetf cattle many feeders in :the -
State have developed the practice of pulling the corn off and edsiling
only the stalks and fodder, The reason usually given for this"pi'ac—
tice is that “it does not pay to include corn in silage for beef cattle.”
In many cases the corn pulled off is fed in the early fall to fattening
hogs and is available carly for feeding. Many farmers use the corn
for feeding work stock and for other purposes, while a few sell it on
the market. More definite information was secured through the fol-
lowing questionnaire:

Silage Questionnaire Sent io 400 Cattle-Feeders

1. How many ecattle do you usually finish on silage each year?

2, Do you remove the ears in making your silage?

3. Arc the ears removed in making silage for feeding beef cat-
tle in your own community?
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4. Do you consider pulling the corn off a good practice?
5. What use do you make of the corn pulled oft ?

TABLE 1—Information secured through questionnaire

GENERAL INFORMATION

1. Number of feeders replying to questipnnaire“.4......_.k; ............ 71
9. Number of cattle fed by those reporting... .| 2700
8. Number of counties heard from...... J 28

PRACTICES OF THE INDIVIDUAL FEEDERS RESPONDING

1. Percentage of feeders making normal silage. oo 45
9. Percentage of feeders making grainless silage.. 46
3. Percentage of feeders following both practices 9

TRACTICES PREVAILING 1N GOMMUNITIES AS REPORTED BY TEEDERS

1. Percentage of communities producing normal silage........... 31
2, Percentage of communities producing grainless silage 54
3. Percentage of communities divided on practice................ i5

OPINIONS OF THE FEEDERS REGARDING THEIR PARTICULAR PRACTICES

1. Percentage of normal silage-makers Dbelieving in their

DLACLICE  ..eeeeeeeuerececcnesanssememsaseamsemssenneens st e e e enran e 94
2. Percentage of grainless silage-makers believing in their
PPACTICE  ceemeoeecnmcaemecrenercrcecce e caecreme s m s eseem e es s 80
8. Percentage of grainless silage-makers doubting their |
PPACEICE oottt et 15
4. Percentage of grainless silage-makers not helieving in
their PractiCe .oooooieeeceeeeieeeeece et mn s 5
USE OF CORN PULLED OFF IN MAKING GRAINLESS SIT.AGE
1.  Percentage using corn for hogs ... j 93
2. Percentage using corn for other purposes. ... | i

While only a small number of cattle-feeders are represented in
the data of table 1, they furnish, perhaps, a fair cross-section of the
Staté;.and clearly indicate that there is a distinct division among the

-feeders hotkin the methods of making silage and in their opinions as
»toith p‘}g}'iﬁs of the two methods. Tully 90 per cent of the feeders
" weré 'pg)sitiw regarding the merits of their particular praectices.

With the idea of getting definite information on the question, the
Experiment Station began feeding trials in the fall of 1927. The ex-
periment has been continued for 3 winters, comparing normal corn
silage with grainless corn silage for finishing beef cattle. In this work
“normal silage” means silage made from the entire corn plant, includ-
ing the ear, and “grainless silage” means silage made from the stalk
and fodder only, the ears having been removed.

So far as known, no other station has reported a similar experi-
ment, although considerable work has been done with a view to com-
paring normal silage with stover silage made from cured corn fodder
without the ears. Stover silage is inferior to green “grainless” silage
becanse of the losses in curing the corn fodder, due to weathering,
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leaching, and fermentation. The Vermont and Wisconsin Stations, in
the nineties, compared normal silage and grainless silage for dairy
cows, with results adverse to the grainless. The Kansas Station, in
Circular 92, reports a comparison of normal silage with grainless
silage, made from corn cut 6 weeks after it had passed the dent stage,
for finishing yearlings. The results were unfavorable to the late-cut
grainless silage. This silage, made 6 weeks after the ideal stage,
would no doubt be inferior to grainless silage muade at the proper
time.

OBJECTS OF THE EXPERIMENT

The objects of this experiment were:

1. To compare normal silage with grainless silage, when fed
with cottonseed meal, for finishing steers.

2. To determine the effect of “pulling the ears” upon the yield of
silage.

3. To determine the amount and cost of labor required to pull
the corn from the stalk, handle it in the field, and haul it to the barn.

4. To determine the effects ot removing the corn from the stalk;
runuing over the crop with the corn harvester, wagons and teams;
and weathering, upon the quality, market grade, and price of the corn.

It was necessary to make some changes in the original plan, but
none of them materially affected the objects or results of the experi-
ment.

PLAN OF THE EXPERIMENT
Equipment Used

The main wing of one of the barns on Cherokee farm, at the
Knoxville Station, was used tor feeding the steers. The part used
consists of two large stalls, 50 feet long by 14 feet wide. Each stall
provides ample space for 20 steers. There is an automatic water tank
in each stall, to which the steers had access at all times, Two con-
crete silos were used, each 12 by 42 feet, with an cstimated capacity
of 100 tons. The first year ouly one was used. This was divided
through the center by a temporary partition of shiplap, and normal
silage was put in one side and grainless silage in the other. As this
silo, of 100 tous estimated capacity, actually held only 50 tons, the
two lots of cattle emptied it in 61 days, exclusive of the preliminary
teeding period. The scecond and third years the two kinds of silage
were put into separate silos.

Silage-Making
The first and second years, Jarvis Golden Prolific corn was used,
with a light mixture of sorghum, and the third year Neal Paymaster
was used without any sorghum. REach year the corn was well ripened
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Tig. 2—Barn and silos used in the experiments.

before being put into the silo. In most cases the shuck was entirely
yellowed, so that the stage of maturity was most favorable for the
corn pulled off. Had the silage been put up earlier it might have
been of slightly better quality. Water was added when necessary to
produce a good pack. During the 3 years there was only occasional
evidenee of mold due to the overripe and dry condition of the corn.

The first and third years alternate strips of corn of 20 rows each
were taken for each silo—the ears being removed from the standing
corn in every other strip. This method tended to average any possible
unevenness in yield or stage of maturity in different parts of the field.
The second year, owing to drouth and thinness of soil, alternate strips
did not give a sufficiently high or uniform yield of c¢orn for the normal
silage. Hence, the normal silage was made from those parts of the
fields having the heaviest yield of grain, and the grainless silage from
those parts having light yields,

Cattle Used

A total of 120 head of steers were used during the 3 years’ work.
The first and third years, native East Tennessee steers were used.
They were of grade Shorthorn, Hereford, and Angus breeding, and
would grade “common” to “choice,” varying considerably in type and
quality. They were, however, about as good native cattle as can be
bought in droves without a great deal of sorting. These steers were
bought in the early part of October and run on grass until started on
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feed. The second year the cattle were bought during the latter part
of August at the National Stock Yards, Illinois. They were lighter
and plainer than the native cattle used.

Fach yeav the cattle were divided into 2 lots as nearly uniform
as possible, from the standpoint of breeding, quality, and weight. Lot
1 reccived normal silage and lot 2 received grainless silage.

Feeding, Management, and Weighing of Cattle

The cattle were fed silage and cottonseed meal twice daily, at 6:00
a. m. oand 5:00 p. m. A small amount of dry roughage of either hay
or vorn stover was fed after the morning feed was cleaned up. The
plan was to feed the maximumn amount of silage the steers would con-
sume in addition to the cottonseed meal. Lot 2 usually e¢leaned up
their feed more quickly than lot 1, and would have eaten more of the
grainless silage; but the amount fed was regulated by the lot having
the dullest appetite. Iach lot received the same amount.

TABLE 2—Rations fed during the three years

Normal silage ...

30 1bs.
Cottonseed meal—

IMrst month lbs.
Second month 1bs.
Third month 1bs.
Fourth mouth 1bs.
Corn stover or hay... 1bs.
Molasses during the last month 1bs.
LOT 2
Gramless silage o 30 Ibs.

Cottonseed meal—
First month
Second month ...
Third month ...
IFourth month ...

Corn stover or hay...

Molasses during the last niouth

DO Co~1Gs R
v
o
w

Each year for about 10 days the cattle were given a preliminary
feod of silage and a light coltonseed meal allowance, in order to accus-
tom them to their quarters and feeds. They were bedded as comfort-
ably as the supply of straw would permit, and were kept confined to
the stalls in which they weve fed.

The cattle were weighed at the beginning and at the end of each
experiment and at the end of each 80-day interval. Weighings of
cach individual steer were made on 3 consecutive days, and the aver-
age of the 3 weights was considered the weight of the steer for that
date.
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Fig., 3—Cattle fed seccond year, while on pasture on Cherokee farm, before the

beginning of the feeding

period.

RESULTS OF THE EXPERIMENT

TABLE 3—Summary of the first year’s work

WEIGHTS AND GAINS

Tot 1 Lot 2
Normal Grainless
silage silage
Length of experiment in days.. 61 61
Number of cattle in each lot... 19 20
Average initial weight | 921.0 lbs. 954.8  lbs.
Average welg'ht at end of 61-day perlod 1037.3 “ 1042.9 “
Average gain per steer in 61 days 116.3 “ 88.1 “
Average daily gain per steer in 61 days.... 1.906 1.444
Per cent gain made by lot 2 compared
WIth 106 1 oo eececeeseevenen e L, 75.7
TEED CONSUMPTION AND COST OF GAINS
: Average daily ration
Cottonseed meal 4,19 1bs. 4,19 lbs.
Corn silage (normal) 31.5 S O
Corn silage (grainless) oo [ coeeeeseeiercene 31.56 1lbs.
Corn fodder 6.2 1lbs. 6.2 “
Salt 06 « 06 «
Feed per 100 pounds gain
Cottonseed meal ......ccouenee. 220 1bs. 290 1bs.
Corn silage (normal) 1656 R O
Corn silage (grainless) ..o | e 2186 lbs
Corn fodder 325 lbs. 423 “
Salt 3 “ 4 “
Total feed per 100 pounds gain............ 2204 “ 2902 “
Cost of 100 pounds gain . $18.32 $12.66
PRICES OF FEEDS PER TON
Cottonseed meal ... e | $45.00
Normal SHAZE . .eeecireeie e emees s eeee e | 8.50
Grainless SHAZE ..o 4.00
Corn fodder 8.00

Salt
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TABLE 4—Summary of the second year's work

WEIGTITS AND GAINS

Lot 1 Lot 2
Normal Grainless
. silage gilage
Length of experiment in days ... 150 150
Number of cattle in each lot el 19 19
Average initial weight... 1 707.00 1bs, 723.4  lbs,
Average weight at end of 150- dcw pellod 098.8 «“ 9561.7 “
Average gain per steer in 150 days... - z‘)l 8 « 228.3 “
Average daily gain per steer in 150 days 1.045 1.621
Per cent gain made by lot 2 compared
with lot 1 e 78.2

FEED CONSUMPTION AND COST OF GAINS

Averape daily ration

Cottonseed meal ..... 5.1 lbs, 51 lbs
Molasses ... 1.1 “« 1.1 “
Corn silage (1101ma1)... 32.0 b
Corn silage (grainless) .. SN I, 32.0 1bs.
Hay oo 1.0 1bs, 1.0 “
Corn fodder .9 “ 9 “
Salt e 06 ¢ K
Feed per 100 pounds gain

Cottonseed meal ..., 265 lbs. 339 1bs.
Molasses _.ooovocveeeenne ....| bBY ‘“ 74 “
Corn silage (normal). . 1678 S
Corn silage (grainless) . I I 2141 1bs.
Hay e . 90 1bs. 116 “
Corn fodder .. 49 “ 63 “
Salt e 2.7 “ 37 “

Total feed per 100 pounds gain.. 2138.7 “ 2786.7 “

Cost of 100 pounds gdm $i4.54 $13.77

PRICES OF FEEDS PER TON

Cottonseed meal ... e 545,00

Normal silage ... 8.50
Grainless silage .. . 4.00
Hay .o, e e e e e e e e emn e ar mamaaee e 10,00
Corn Fodder e e e 8.00

Molasses ....... ..
[ O OO OO OO 20.00
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Lot 1 Lot 2

Normal Grainless

silage silage
Length of experiment in days........owe 120 120
Number of cattle in each lot..... -1 21 21
Average initial weight.......... et nnaes 867.9 lbs 881.3 1bs.
Average weight at end of 120-day period.. (1069.5 “ 1030.0 “
Average gain per steer in 120 days............ 201.6 “ 148.7 o
Average daily gain per steer in 120 days.... 1.679 ¢ 1230 “
Per cent gain made by lot 2 compared

With 10F Lo e b 73.8
FIIED CONSUMPTION AND COST OF GAINS
Average daily ration
Cottonseed meal ......oooeoririmremeeccececeoneeee 5.4 lbs, 5.4 lbs.
Molasses .o .46 ¢ 46 0«
Corn silage (normal) ... 33.0 L e
Corn silage (gTainless) ... oo 33.0 lbs.
Hay ot 3.0 lbs, 3.0 “
SALE oot r e s e e .04 0« 04 ¥
Teed per 100 pounds gain
Cottonseed meal ..o 325.0 Ibs. 441.0 1bs.
MOlaSSeSs oo 27.0 “ 37.0 “
Corn silage (normal) ... 2016.0 A
Corn silage (grainless). ..o oo 2738.0 1bs.
Hay oo 188.0  lbs. 256.0 “
Salt e 2.5 “ 34 “
Total feed per 100 pounds gain......... 2558.5 «“ 3475.4 «
Cost of 100 pounds gain......coceeeoereeeeerriannn. $17.22 $17.19
PRICES OF FEEDS PER TON

Cottonseed meal ... | $45.00
Normal SIlaAZE .ot st e | 850
Grainless SHlAZe .o e e | 4.00
5 VOSSO U | 10.00
TOLASSES  oeeeeeeeer ettt eaeese et ey e e e et s e aeanansemen e eeneraees | 26.50
ST OO OO | 20.00

Variation in Cost of Gain with Normal Silage at $8.50 and Grainless

Silage at $4.00 per

Ton

It will be noticed that the same prices for feeds are used in figur-

ing the costs of gains for each year.

This is done for the sake of

uniformity. The price actually paid for cottonseed meal varied from

$38.00 to $50.00 per ton.
$10.00 per ton.

The price charged for hay was fixed at
The hay was second-crop, consisting of sweet clover,
some alfalfa and red clover, crab-grass, and Johnson grass.
charge for corn stover fed was $8.00 per ton.

The

The price of grainless

silage was fixed at $4.00 per ton, It was found that when $8.50 per ton
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was charged for normal silage the cost of 100 pounds gain for lot 1
wasg approximately the same as for lot 2; henee, this price was used
for normal silage. If the above values are used, the variation between
the normal- and grainless-silage groups in the cost of 100 pounds gain
is as follows: First year, 66 cents; second year, T7 cents; third year,
3 cents. There is some variation in the cost of 100 pounds gain from
year to year. The first year is the lowest and out of line with the
other 2 years because the cattle were fed on the silage-comparison
ration only 61 days. The cost of gaing the third year were somewhat
higher than for the second year, although the feeding period was
shorter. The faet that the cattle used the second year were younger
and lighter and went on feed in a thinner condition than those used
the third year might account for this difference.

Rate of Gain

Each year the cattle receiving normal silage made faster gains
and gained more uniformly from month to month than those receiving
grainless silage, They were inspected at the end of each trial by
botlr experts and novices, and the differences in finish and general
thrift were apparent to all. For the average of the 8 years, grainless
silage produced only 75.9 per cent as much gain as normal silage,

TABLE 6—Yields of silage and corn per acre

Bu. of
. Yiel Yi Ot Percent-
Year Silage éctez?.ge aleef_‘ihpoexfa coﬁdpﬂi p::'ner\m a;e“;eizf(l
in silo silo acre silage | of silage
Tons Bushels | [
Ti ilo | Normal 3.15 7.7 31.0 100
et ome 8110 | Grainless | 445 5.5 31.0
Normal 9.3 6.2 38.0 6.2 | 100
Second...cuvoeenes Grainless | 14.0 (est.)| 4.0(est.)| ... | 65
R Normal 7.73 7.5 52.2 100
Third.oeeceeceee. Grainless | 10.51 4.7 52.2

As the corn used for silage was rather dry and a little i)ast the
ideal silage stage each year, the yields of silage given in table 6 ap-
pear rather low, The silage had 9 per cent less moisture in it than
the average analysis of corn silage given by Henry and Morrison.
The yields given, however, represent the weight of the silage as it
was fed. Two methods were used in determining the yield of corn per
acre.. The first year the corn from the area that went into the grain-
less silage was kept separate until thoroughly dry, when it was
weighed and the yield per acre calculated. The second and third
years a sufficient number of square-rod areas were cut from different
parts of tlie fleld to give a very close average of the yield of stover
and of grain. The stover and grain were weighed separately and a
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2nd mo. Zrd mo. 4th mo. OSthmo.

lst mo.
Gfbiz:a Cost of 00 pounds giain
Lot 1 Lot 2
150 HTE, 3| §14.66
Gain lot I
100 /\Q\",'Guin lot &
50 /] PL.N
o ‘.‘_
2T R
° Firat year
300 /
250 e ]
/ e
200 - pCa
.
P
$14,50 | $15.77 / .
s L
100 ] L=
R
£ Jer N
50 74
a"‘
0 3acond yoar
250 _‘
0 2 7,1 /
$1z-_‘2 $1$g y
160, W — ol
\ // "',——
100 % —=
//k "',—
60 e N
L~ . »“
- - \

Third year

Iig. 4—Showing rate of gain and cost of 100 pounds gain for the 3 years.

sample of the ear corn was kept for drying. Moisture tests were run
on the air-dry corn and the vield on the basis of 14 per cent moistare
was caleulated from the green weights,

The third year the vield of silage ber acre as fed from the silo,
exclusive of top, was only 70 per cent of the vield of freshly cut eorn
in the field, As the corn harvester was run about a half day ahead of
the wagons, the corn dried considerably bhefore going into the silo.
Taking the corn off reduced the yield of silage ber acre approximately
43 per cent.  The number of bushels of corn per ton of silage varied
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considerably, being 4.0, 6.2, and 7.0 bushels for the respective years.
Weather conditions and the presence of considerable sorghum in the
first year’s crop were no douht the most important factors affecting
the yield of grain for that year.

TABLE 7—Feed saved by normal stlage in producing 100 pounds gain

141, year Zrul year 31(1 year
TFeed ‘ ATt Amt |
Libs. ’ Value Lb“\ ‘ Value Lba ’Vd]ll(‘
Cottongeed meal @ $45.00 per ton 70 $1.58 | 74]%$1.66 10(‘ | $2.36
Molasses .... @ 26.50 S B, 15 .19 0] .12
Grainless silage @ 4.00 “ “ |529| 1.05|468 92 723 | 1.44
Hay (mixed) . 10,00 ¢ ] 26| 13| 67| .38
Corn fodder 8.00 «“ “ | 98 B9 14 05| |
 Total o | 697 | $3.02 | 597 | $2.95 | 905 | $4.25

Fig. 5—Teed replaced by normal silage in producing 100 pounds gain third year.
Worth $4.25 and gives a feed-replacement value of 60 cents for each bushel of
corn in normal siluge. 'This figure is based alone on cost of gain,

Replacement Value of Corn in the Normal Silage, Based on the
Cost of 100 Pounds Gain Only

The difference in feeding value of the two kinds of silage was
evidently due to the presence of corn in the normal silage. It re-
quired practically one ton of normal silage with other feeds to pro-
duce 100 pounds of gain the third year. This ton of silage contained
7 bushels of corn., As the value of feed replaced by the corn was
$4.23, each bushel of corn fed had a replacement value of 60 cents.
The second year the replacement value was 58 cents for each bushel
of corn fed in the silage. These values represent the difference in
value of the feed requirements for producing 100 pounds of gain in
cach lot, and do not include the enhanced value of the cattle in lot 1
over lot 2 due to their extra finish and dressing percentage. This re-
placement value of 58 and 60 cents per bushel is at least as much as
the corn would be worth if pulled off. Our data indicate that it costs
approximately 15 cents per bushel to pull this immature corn oftf the
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stalk, haul it to the barn when dry, and stir it to prevent heating.,
The ears are hard to pull, bulky, and tedious to haul, since they con-
tain all the shucks and shanks. It also requires more barn space to
«lore the corn than the average farm affords, since it should not he
piled deeper than 12 to 15 inches.

Corn Removed Badly Damaged

Again, corn pulled off in making grainless silage will depreciate
in value from 15 to 40 cents per bushel, depending on weather condi-
tions and storage facilities. The corn rots badly or becomes dark at
the heart during wet weather. The bullwheel of the corn harvester,
and the wagons and teams, will also break and shatter considerable
corn. It is safe to estimate that the market or feeding value will be

reduced, on the average, 25 cents per bushel,

TABLE 8—Value of corn saved from grainless stlage

Value compared to No. 2 corn

Year Grade @@ $1.00 per bushel
First No. b 85 cents
Third Sampl 60-75 cents

ample
(19% damaged)

The first-year conditions were very favorable for saving the corn,
as it was hauled to the harn before there was any rain on it. The
weather was also very hot and the ground dry, which facilitated the
drying of the corn. But even then it was considerably damaged, and
graded No. 5, U. 8. Standard. Conditions were unfavorable the third
year. The corn was nearly ready to go to the barn when a 3-weeks
spell of rainy weather came on. Much of it sprouted and a great deal
of it turned black at the heart or had a white, moldy appearance.
Nineteen per cent of the kernels were damaged and the corn was not
satisfactory even for feeding to hogs.

Margins Secured

TABLE 9—Actual inftial costs, selling prices, and margins secured for the
three years

First year Second year Third year
Lot 1 { ot 2 Tot1 | Lot 2 Lot I | Lot 2

Initial cost of cattle

per 100 pounds.......... $ 7.94 | % 7.94 |$10.78 | $10.73 | $ 8.00 | $ 8.00
Price of finished cat-

tle per 100 pounds...| *11.00 | #11.00 | 12.00 | 11.00 | 10.50 9.78

Margin secured ........ 3.06 3.06 1.27 0.27 2.50 1.78

*Sold after 60 duys’ supplementary fecding following the 61 i
experiment g the 61 days on silage
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It will be noticed that the buying and selling prices and the mar-
gins varied considerably for the 3 years. This is not unusual, as
prices for feeder cattle or for finished cattle are seldom the same for
two consecutive years. Kach year the cattle were sold locally; the
first and third years to shippers and the second year to the East Ten-
nessee Packing Company. KEach year, though there was a marked
difference in finish between the two lots, buyers would try to buy the
two lots for the same price. They simply made an average bid on
the drove, as was their usual practice, and it was therefore hard to
arrive at a valuation of the two lots upon their merits.

Dressing Percentages and Carcass Values

As the cattle were sold the second year to the East Tennessee
Packing Company at Knoxville, it was possible to get dressing per-
centages for each lot and to observe the appearance of the dressed
carcasses. With the selling weights of the cattle and the chilled
dressed weights of the carcasses being used ns a basis of calculation,
lot 1 dressed 56.27 per cent and lot 2, 52.07 per cent—a difference of
4.20 per cent. With dressed-beef carcasses at 20 cents per pound, this
amounts to 84 cents per 100 pounds on the live weight of the steer.
The carcasses of lot 1 had more purse, kidney, and outside covering
of fat and were more attractive in appearance than those of lot 2,
and should have commanded a higher price, based on the extra finish
alone. Although the two lots were sold at the same price—$11.50 per
100 pounds—after the cattle were dressed and hung in the cooler the
Packing Company readily agreed that there was fully $1.00 per 100
pounds difference in the values of the live cattle. Therefore lot 1 was
figured as sold at $12.00 per 100 pounds and lot 2 at $11.00 per 100
pounds.

The third year there was a difference in price of 72 cents per 100
pounds between lot 1 and lot 2, Competent judges and packers, how-
ever, appraised Jot 1 at from $0.75 to $1.25 higher than lot 2. In the
attempt to summarize the returns expected from corn in silage, based
upon these experiments, a spread of $1.00 per 100 pounds between lot
1 and lot 2 has been used. In this final analysis only the last 2 years’
results are considered, as the first experiment was too short.

Main ODbject in Cattle-Feeding

The main object in feeding beef cattle is to provide a market for
feeds grown on the farm, which in many cases are rough feeds and
can not be marketed profitably or conveniently in any other way. The
feeds thus marketed constitute the feeder’s main source of income.
The production of manure for improving the farm and the net profit
above feed costs are important secondary considerations. However,
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the amount of net profit from finishing beef cattle is usually small—
from $3.00 to $5.00 per head—unless an abnormal margin between
buying and selling prices is secured, and should not be made the yard-
stick by which profit in eattle-feeding is measured.

Margins of $2.66 and $1.66 Used in Interpreting the Results

In winter-feeding cattle, a margin between buying and selling
prices is necessary for the success of the venture, because gains
usually cost considerably more than will be realized on the market.
In the summary of the results of these experiments the same price of
feeder cattle, $9.00 per 100 pounds, and the same margins, $2.66 for
lot 1 and $1.66 for lot 2, have been used in order to give uniformity to
the results of the years compared. A margin of $1.66 was taken for
lot 2 because it requires about this much margin to break even after
paying for grainless silage at $4.00 per ton and for the other feeds at
the prices used. Cattle shrink from 3 to 5 per cent in marketing,.
A b per cent shrink was deducted from the final experimental weights
in order to take care of marketing shrinkage and to make the com-
putations conservative.

TABLE 10-—Value of corn in normal silage

Sccond year Third year

Normal | Grainless Normal |  Grainless

Initial value of feeder | l
steer @ 9C..omoiernnn., $ 63.63 $ 65.10 $ 78.11 $ 79.31
Value of feed consumed
per head (exclusive
of silage) ..o 21.59 21.59 17.44 17.44
Total cost of steer (ex-
exclusive of silage
fed) o | 85.22 86.69 95,55 96.74
Value of steer with 5%
shrink @ $10.66 for

lot 2 oo \ 96.39! ... 104.36

.............................. 110.65] o 118.46] ..o
Profit per steer (in-
cluding silage) ... 25.43 9.70 22.91 7.62
Silage consumed per
steer e (Tons) 2,44/ (Tons) 2.44/(Tons) 2,03 (Tons) 2.03
Value of each ton of
silage consumed ....... \ $ 10.42 $ 4.00 $ 11.29 $ 8.75
Corn in each ton-nor -
mal silage ... .. (Bu.) 6.2 | oo (Bu.) 7.0
Value of each bushel
corn in one ton nor-
mal silage (exclusive
of grainless silage |
value) ..o | $ 1.03] s $ 1.07
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Cattle Returned $1.05 per Bushel for the Corn
in the Normal Silage

The interpretation in table 10 is of course partially hypothetical,
but it is not far off in expressing average expectations in catile-
feeding or in showing the actual returns from the two kinds of silage
fed during the 3 years’ work. The actual average cost of the feeder
cattle for the 3 years was $8.89, and the actual average margin se-
cured on lot 1 for the 3 years was $2.28 per 100 pounds. Had the
cattle the second year been bought in October, as the other cattle
werve, instead of midswmnmer, the average margin for the 3 years
would have been about $2.85 per 100 pounds. In any event, this in-
terpretation shows what may be expected under these conditions. One
dollar per bushel for corn is considered a good farm price. The 3
years’ results indicate that steers hought right, sold right, and fed a
ration of normal silage and cottonseed meal, will pay a good price
for every bushel of corn consumed in the silage.

DISCUSSION OFF OTHER PHASES OF THE EXPERIMENT
Less Acreage of Corn Is Required for the Silo

It requires only 66 per cent as much acreage to fill the silo with
normal silage as with grainless silage. Therefore, less corn can be
planted for the silo, or the extra one-third area of the crop which
would normally be required to fill the silo with grainless silage could
be used for other purposes.

Lessens Labor Requirements

Less labor is required for making normal silage than grainless
silage either on the acre or on the ton basis. There was no attempt
to make an accurate cost accounting study of the two methods, be-
cause of insufficient help on the project. Enough data were collected,
however, to indicate clearly that an acre of corn can be converted
more cheaply into normal silage than into grainless silage. The dif-
ference lies in the’ amount of extra labor required to pull and take
care of the corn removed from the stalk., The charges for corn har-
vester and twine and for running through the ensilage cutter are
practically the same for the two processes. In many cases the en-
silage cutter will handle the normal silage with less delay from pipe-
stoppage than when the corn has been pulled. The loading and un-
loading of wagons is largely a matter of handling bundles in either
case. Of course the bundles with ears are somewhat heavier, but not
enough to make much difference. Since it requires about one-third
more bundles to fill the silo with grainless silage than with normal
silage, the advantage from a labor standpoint is in favor of normal
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gilage. A load, as a rule, is more a matter of bulk than of weight.
Usually as many bundles with the ears on may be hauled, and in some
cases more, because they pack better on the wagon than when the

eurs are removed.

Early Sceding of Small Grain Possible
The crop is cleaned off the land entirely at one operation and a
small-grain crop may be put in much carlier. When normal silage is
made, the land is ready for small-grain preparation from 3 to 6 weeks
earlier than when grainless silage is made. With early corn, this

Fig, 6—Part of the University flock grazing, in February, on winter barley sown
after a crop of normal silage had been removed. .

The silage erop was removed September 1, and, after a good seed-bed was prepared
by subsoiling and diseing, the barley was sown September 20. By November 1, the
harley covered the ground completely. It furnished abundant pasture for the ewes
from then until about March 20. Had grainless silage been made, the seeding of the
barley would have been delayed considerably and the value of the pasture materially
redneed.  There was no winter washing on this field.

means that the small grain may be seeded by about the middle of Sep-
tember. With late corn this advantage becomes more apparent. It
often means the difference between success and failure with the small-
grain crop. An important advantage of the silo is that the corn crop
-is removed early enough so that a small-grain crop may be put in on
time. The making of grainless silage often defeats this advantage,
as the corn pulled off must lie in the field to dry from 3 to 6 weeks
before it can be saved at the barn.
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Normal Silage Produced Greater Net Returns per Acre Than
Grainless Silage (Inclusive of Corn)

TABLE 11—-R_e[urns per acre from normual siluge and grainless silage, with
stlage at $8.50 and $4.00 per ton, respectively

{(The two kinds of silage at the above prices produced gaing at approximately
the same cost),

Methods of utilizing the corn crop l l;leglt | S;(éﬁ?d 'I;}éi;d
Normal silage @ $8.60 per ton................. $66.45 | $52.78 | $63.75
Grainless silage @$4.00 per ton......coove ... 22,00 | 16.00 | 18.80
Grainless silage @ $4.00 per ton and corn |

produced per acre @ $0.75 per bushel.......... | 45.25 | 44.50 | 57.95
Corn harvested in usual manner @ $1.00 bu.| 31.00 | 38.00 | 52.20

TABLE 12—Returns per acre from silage based on profits from steers

(Margins of $2.66 for lot 1 and $1.66 for lot 2 used as a basis of caleulation with
all feeds except silage at cost and all prolits thrown to silage).

Methods of utilizing the corn crop S;‘i,?::.d \ II;,};:;I
Normal silage—2nd year @ $10.42, | |
3rd year $11.29 per toN....eo...... SO UR $64.60 | $84.67
Grainless silage—2nd year @ $4.00, |
3rd year $3.75 per TOM.....coooeeeeeee e 16.00 | 17.62

Grainless silage and corn produced @ $0.75 bushel....| 4450 | 56.77
Corn harvested in the usual manner @ $1.00 bushel...| 38.00 | 52.20

Tables 11, 12, and 13 emphasize the value of normal silage in
finishing beef cattle from 2 profit-making standpoint, and show, like-
wise, the weak position that the practice of making grainless silage
occupies., With corn harvested in the usual manner valued at $1.00
per bushel, the average acre return for 2 years was $45.10. The
average acre return from the feeding of grainless silage was only
$16.81—an amount which seems insufficient to justify the extra ex-
pense of producing grainless silage and the risks involved in cattle-

TABLE 13—Returns per acre from various methods of utilizing the corn
crop. Average of second and third years’ work from table 12

Methods of utilizing the corn crop ‘ Va,llléiser I Pr?};ﬁﬁi
Normal 81lage oo $ 74.63 165
Grainless silage . ..o 16.81 37
Grainless silage, including corn

removed @ $0.75 per bushel.. ... 50.63 112

Mature corn harvested for grain } 100

@ $1.00 per bushel........ocoveooreeieeeee i 45.10
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feeding. Even when the value of the corn saved in the making of
cluded, the average acre rettrn was only
than the returns from the corn “har-
This amount would not cover the extra
g the green stover into

grainless silage was in
$50.63, which is $5.53 more
vested in the usual manner.
costs in pulling and saving the corn and puttin ‘
the silo. Unless the manure produced was placed at a very high value,
or some particular scheme of feeding or farm management was in-
volved, the use of grainless gilage for finishing beef cattle wo_uld
geem, from these results, to be a poor, risky, and uneconomical
practice.

The average acre return from normal silage was $74.63, which is
$29.58, or 65 per cent, greater than from the corn harvested in the
usual manner. From corn averaging 45.1 bushels per acre, $74.63 is
a good relurn—a higher return, probably, than can be expected from
any other method of utilizing the corn crop. Apparently, the green
stover ensiled has its greatest value when combined with the grain.
Its acre value when so combined is $29.53, but when fed as grainless
silage, the acre value was only $16.81. As previously indicated, 93
per cent of the corn pulled off by farmers in this State in making
grainless silage is fed to hogs. Granting that hogs would return as
much as $1.50 per bushel for the corn pulled off, the combined re-
turns from grainless silage and corn fed to hogs would not equal the
returns from normal silage by $6.00 to §7.00 per acre. Hogs would
not return the above amount, except in unusual instances, from im-
matuve, watery, and, in many cases, badly damaged corn. There is
also to be considered the labor of pulling off the corn, storing it in
some instances, and feeding it to the hogs.

Pulling corn from the silage crop for hogs involves sometimes as
many as five handlings that would not be necessary were it put into
the silo and fed to cattle. The results of this work indicate that
farmers are not justified in pulling corn off their silage crop for hog-
feeding, where silage is fed for finishing beef cattle.

Silo Most Efficient Means of Utilizing the Corn Crop

Many experiments show that the silo is one of the most economic-
al means known of cribbing or storing the corn crop, where cattle
are involved. Some show that grain loses less dry matter in the silo
than in the crib. The silo is certainly the best means of saving the
stover part. Investigations have shown that approximately one-third
of the feeding value of the corn crop is in the stover. In Tennessee,
thousands of acres of stover are left standing in the fields unutilized.
This study indicates that the best method of utilizing the corn crop,
so far as acre returns are concerned, is to put the entire crop into the
silo, The stover when combined with the grain was worth $29.53 per
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acre. The silo should be used more extensively in the State in con-
verting corn and cornstalks into money.

GRAINLIESS SILAGE MAY BE USED TO ADVANTAGE

In these trials normal silage proved supecrior from every angle:
yet there are conditions under which grainless silage might be used
to advantage:

1. Tor wintering breeding cows and stockers, where little more
than a maintenance ration is desired. Grainless silage in this case
would probably appear to good advantage, and, when properly supple-
mented, make a very economical ration.

2. Tor fattening cattle for markets where cxtra finish is not
demanded.  One of the buyers in commenting on the lot fed grainless
silage said that they had enough finish to satisfy his trade, indicating
that cattle might still be fattened under these conditions, and the corn
used for other purposes. The cottonseed meal would balauce the ra-
tion and would prove very beneficial in the manuve.

3. Tor the man who raises only a small crop of corn, and who
needs the grain tor his work stock, hogs, and poultry. The use of
grainless silage might make it possible for him to carry cattle
through the winter, which would otherwise be impossible, On these
farms there might be sufficient labor and storage facilities to produce
grainless silage without the usual handieaps.

4, Ifor the producer of sweet or field corn for canuing or roast-
ing-car purposcs, The acreage of sweet corn for canning is on the
inerease in the State, and large aveas are devoted to the produection of
market roasting cars. In these instances the stalks and lodder may
be used to good advantage as grainless silage. This silage would
make u succulent, palatable cavrier for the necessary concentrates.
Based on the conditions upon which this work is interpreted, such
silage should be worth approximately $4.00 per ton,
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SUMMARY

1. Steers fed grainless corn silage gained, on an average, for 3
years, only 75.9 per cent as fast as those fed normal corn silage.

2. With other feeds at the same price for both lots, normal corn
silage at $7.70 per ton the first year, $7.56 the second year, and $8.50
the third year produced 100 pounds gain at the same cost ag graiuless
silage at $4.00 per ton,

3. The steers receiving normal silage, due to their extra fnish
and dressing percentage, were worth about $1.00 more per 100 pounds
live weight thun those receiving grainless silage.

4. Counting feeder steers at $9.00 per 100 pounds and allowing
margins on the finished steers of $2.66 for lot 1, fed normal silage,
and $1.66 for lot 2, fed grainless silage, the average value per ton
of normal silage for the past 2 vears was $10.85, and of grainless
silage $3.87. Under these conditions the grainless silage was worth
only 36 per cent as much as normal silage.

5. Under the same conditions each bushel of corn in normal si-
lage was worth $1.05, as an average for the 2 years.

6. The yield of silage was reduced one-third by the removal of
the ears.

T. The market value of corn pulled off in the making of grain-
less silage was reduced, by its immaturity, weathering, and heatine,
from 15 to 40 cents per bushel, depending upon the conditions under
which it was handled.



