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INTRODUCTION

Background of Problem:

Colorado stockmen fatten and market annually between
75,000 and 150,000 cattle, with approximately 75 percent
of them fed on sugar beet by-product rations, according
to United States Department of Agriculture statistiecs (2).
Beet tops, consisting of the leaves and the upper portion
of the sugar beet crown (plate I), sre recognized as one
of the major beet by-products for fattening cattle. The
limited amount of experimental work conducted to date
gives indication of their exceptional value for this
purpose (1).

The potential importance of beet tops for cattle
fettening rations becomes even more impressive when one
reslizes that approximately 750,000 acres of sugar beets
are grown in the United States annually (3). Colorado
leads as a sugar beet state with an average of 190,000
acres grown each year (3). A study conducted by the
Colorado Experiment Stztion (4) (5) reveals that the
yield of green tops per acre will equal approximately 66
percent of the net weight of the beets produced. On the
basis of an average yield for Colorado of 12.5 tons of
sugar beets per acre (3) from the annual acreage devoted
to the crop, the yield of green tops in the state each
year will amount to 1,567,500 tons. When one also con-

siders the average annual acreage of sugar beets crown in







the entire United States, the tonnage of available feed
from beet tops becomes even more enorious.

There is a lack of definite information as to the
most satisfactory method of handling or storing beet tops
in order to obtain their maximum value for fattening
cattle. This 1s true not only in Colorado, but also in
elght other important sugsr beet producing states accord-
ing to information received from the respective experiment
stations.

Pasturing beet tops in the field is still a common
practice, but farmers are now gradvally turning to other
methods of handling them because of the high vercentage
of tops wasted and trampling of the field during rainy
seasons. Common methods of storage include: (A) piling
the tops in small piles about the size‘of an inverted wash
tub, either inAthe field or in a vacant lot adjacent to
the feed yards; (B) ensiling; and (C) stacking with
varying proportions of straw or other dry roughage. Up to
the present time lack of sufficient experimental data
makes 1t impossible to say which method of storage gives
the greatest returns per acre when used in steer fattening
rations.

The Problem:

The problem deals with a study of the comparison of
various methods of storing beet tops in relation to their

value for fattening steers.




Minor Objectives:

l. To show the change in feed nutrients during
storasge when beet tops are stored as dried tops,
silage, or stacked tops.

2. To show the factors which determine the cost of
feed provided by beet tops under different
methods of stor=zge.

3. To determine the feeding value of dried beet
tops, beet-top silage, and stacked tops in a
standard teet by-product ration.

4, To determine the value of dried tops as a
substitute and a partial substitute for 2lfe2lfa
in a standard beet by-product ration.

5. To compare the relative value of whole beet tops
versus ground beet tops.

6. To find the value of beet-top silage when re-
placing wet pulp in a standard beet by-product
ration.

Basis of Study:

The study, which gives a comparison of various
methods of storing beet tops in relation to their value
for fattening steers, will be based on the Colorado
Experiment Station 1935-36 and 1936-37 projects. The
1935-36 experiment was conducted for a period of 160 days,
dating from November 26, 1935 to May 4, 1936. The second
trial included a period of 175 days, from Noveuwber 10,

1936, to May 4, 1937.

REVIE4 OF LITERATURE
Skuderna and Sheets (6) point out that in the crown
of the sugar beet certain salts accumulate that tend to
interfere with the recovery of sugar; therefore the

grower 1s required to remove that portion of the beet to




which the leaves are attached. The discarded portion,
known as beet tops, consists of about one-third crown
and two-thirds leaves by weight.

The green weight of tops usually equals from one-half
to two-thirds of the weight of the beets produced (15).
Recent investigations at the Colorado Station (4) (5) show
an average yield of tops equal to 66 percent of the beets
produced from the six fields included in the study. The
dry matter in tops is in turn equal to approximately 10
to 15 percent of the net weight of the beets (15). Be=-
cause of the possibility of wide variation in moisture
content (1), beet tops are usually considered on the basis
of "tops per ton of beets produced." For example, the
tops from a 12 ton per acre yield of beets would be worth
$6.00 per acre on the basis of 50 cents per ton of beets.

Beet tops vary a great deal in their chemical compo=-
sition. This variation may be due to several factors.
For example, an increased ratio of crown to leaves will
result in a higher protein, ash, and crude fiber content
(10). The percentage of soil adhering to the tops, along
with blight and freezing, are other factors to be consid-
ered. The type of soil on which the beets are grown may
also influence the composition of the tops. Headden (7)
found that sugar beet tops grown on alkaline soils showed
an increase in the percentage of ash and crude protein,
and a decrease in the percentage of nitrogen-free extract.

Bindschadler (8) found that heavy applications of treble
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superphosphate increased the phosvhorous content of the
leaves and crown.

Table I gives the =nalyses of beet tons from vsrious
sources.,

Table I. Comnmosition of Beet Tops (dry metter basis).

Source Crude Crude Crude N-free No.
of data protein Ash fatg flber extrsct samp.
7 7 74 7 7
/0 7 /o 2 /o
Henry & lorri-
son (10) 22.81 17,54 2.63 10,53 46,49 4
Kellner (11) 13.94 29.09 2.42 9,70 44.25 ?

Colo. Exp.,
Sta. (17) 13,10 19.58 2.24 12.95 52.14 10

Great Western
Sugar Com-
pany (19) 11.90 19.50 1,30 9.60 57,70 ?

On the basis of digestible nutrients, the Colorado
Station (17) shows that beet tops have a nutritive ratio
of 1:5.5, indicating that they -~re a growth producing feed
guite comparable to red clover which hss a nutritive ratilo
of 1:5.,6 (10). They can therefore be expected to show
thelr maximum feeding value only when balanced with one or
more carbohydrate feeds in the ration. For example, in
two experiments at the Colorado Station (15) the gains of
lambs were increased 59 percent by adding corn to a basal
ration of dried beet tops and alfalfa,

Mineral salts present in beet tops, according to
Ware (12), include salt petre, a series of sulphates,

potassium phosphate, magnesium phosphate, calcium vhos=-
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rhate, potessium chloride, sodium chloride, ammonium
hvdro-chloride, and lime oxslsate. Tobiske (22) found
the presence of carbon dioxide (qualitative), sulphites,
phosphorus pentoxide, ferric oxide, aluminum oxide,
calcium oxide, and mognesium oxide from the ssh analysis
of =z sample of beet tops used in the 1936-37 experiment.

The salts present in beet tons sre cathartic and
tend to cause scours or looseness of the bowels in the
anim2l to which they zre fed, unless the quantity of tops
consumed is restricted (13), or lime (CaCOE) is fed to
countersct the salts (6). Skuderna and Sheets (6) em-~
rhasize the fact that since beet tops are quite palstable
when handled properly, and contain cathartic sslts, they
should be fed with care and supplementarv feed counter-
acting the lcxatlive effect should be used whenever prac-
ticable.

Henry and lorrison (10) point ovt the fact that
sugar beet leaves contain considerable oxaelic acid which is
poisonous if the animals receive too large amounts, espe~
cially in the case of non~-ruminants. Tops mey be fed in
larger amounts to ruminants becsuse some of the oxalic
acid 1s destroyed during fermentation in the psunch. They
state further that in case it is desired to feed thre
maximum amount of tops, 1t is well to add 1 ounce of
finely ground limestone or chalk to each 50 pounds of
tops, because the calcium chunges the oxalic acid to in-

soluble calcium oxalate. This will help to prevent scours




or digestive disorders.

Neidig (14) and 0Osland (1) stress the importance of
storing beet tops as free from adhering soil as possible.
They especially emphasize great care in case of silage,
since 1t is difficult for the animsls to sort out the
soll from the moist feed. The silage is quite palatable;
consequently they will eat it readily and consume most of
the incorporated soil. Digestive trouble may result be-
cause of this condition. Difficulty with soil adhering to
the tops may be especially troublesome during periods of
rainy weather at harvest time.

Neidig (14) made a study of various samples of beet-
top silage collected from different areas in Idsho. He
found a range in soil content from 2.32 percent to as high
as 18.39 percent. In moisture~free silage samples the
soil content ranged from 9.65 percent to 53.44 percent.
Some of the feeders from whom the samples were secured
had experienced difficulty in feeding the silage to their
livestock because of digestive trouble, and even death
in some cases.

A study of three trials (1918-19, 1919-20, 1520-21)
conducted by the Colorado Station (15) with steers on a
basal ration of alfalfa hay showed that with good weather
conditions most economical gains were secured when beet
tops were pastured. However, one season of bad weather
in three lowered the gains and increased the feed cost

enough to make it less profitable than where the tops
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were piled in the field and hauled to the feedlot (Plate
II). During the season of bad weather many of the tops
being pastured in the field were lost because of decay or
trampling in the mud. Leaching most likely also caused
considersble loss in feed nutrients of the tops that were
utilized. The cattle, furthermore, puddled the soil
badly through trampling.

In connection with the 1919-20, and 1920-21 trilsls
at the Colorado Station (15), beet-top silage proved to
be less efficient than dried tops piled in the field and
hauled to the feedlot. The silage gave fairly good re-
sults for the short preliminary feed, but proved to be
impractical for the entire feeding period. When exposed
to the alr the silage spoiled quickly and consequently
caused digestive trouble, especially during mild weather.
Slow feeding was largely resvonsible for this condition.

A trizl (1921-22) was conducted by thevColorado
Station (16) to compare pastured and ensiled tops as e
preliminary fattening feed for yearling steers., The
cattle received in addition a basal roughage of either
alfalfa or wheat straw., Emphasis was directed toward a
study of the letent effects of the four different com-
binations for feeding tops on the subsequent gains made
by the steers when they were later put on a finishing ra-
tion which Included grain. Results showed that whesnt
straw could be satisfactorily substituted for alfalfa hay

when fed with pastured tops, but was not sultable when fed
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with beet-top silage., It was necesssry to limit the
amount of silasge fed to prevent scouring; consequently
the limited straw consumed was unable to compete with
alfalfa in supplying the necessary nutrients. There was
no apprecisble difference in the latent effects of the
methods of feeding beet tops on the gains of the steers
after they were changed to a finishing ration.

A 2~-year comparison (1927-28, 1928-2¢) was reported
by the Colorado Station (1) where an averazge of 8.5 pounds
of dried tops per hezd deily was fed as & succulent rough-
age in a basal ration including 6.6 pounds of ground
berley, 1.0 pound of cottonseed cake, and 8.5 pounds of
2lfalfa per head for fattening steers. This experiment
indicated that the ration was too narrow for optimun gains,
even though it did lower the cost per unit gain. The sell-
ing price, dressing percentege, and carcass grade were
lowered for the steers getting the beet tops. However,
the beet tops showed a high replacement value, with each
ton fed replacing 364.08 pounds of ground barley, 302.99
pounds of alfalfa, but requiring 24.68 pounds more of
cottonseed cake.

Replacing wet pulp with dried tors in a basal ration
of barley, cottonseed cake, and alfalfa for fattening
cattle, reduced gains, increesed feed cost per 100 pounds
of goin, and lowered selling price, dressing percentage,
and carcass grade respectively in a series of trials

(1927-28, 1928-29) at the Colorado Station (1). Each ton
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ofbbeet tops replaced 7232.95 pounds of wet pulp, but re-
quired 212,90 pounds more barley, 33.94 pounds more
cottonseed cake, and 748,53 pounds more alfalfa,

A 3-year comparison (1928-29, 19290~-30, 1930-31) at
the Colorado Station (1) showed that stacked tops not only
produced lower but also more costly gains than corn silage
when sdded to a wintering ration composed of ground barley,
wet beet pulp, cottonseed cake, and alfalfa. The beet tops
used were stacked in slternate layers of & inches of green
tops and 2 inches of straw. Each ton of staclked tops re-
pleced only 1504.16 pounds of corn silage, and reguired
44,42 pounds more ground barley, 12.16 pounds more cotton-
seed cake, 292.10 pounds more wet beet pulp, and 253.88

pounds more alfalfa hay.

HATERIALS AND KETEODS
Equipment:

The experimentel pens of the Colorado Experiment
Station are located on the College Farm. They are 114 by
24 feet in size, the long dimension running north and
south. Sheds 14 by 24 feet in size are lcoccated at the
north end‘of each lot to provide shelter for the cattle.
Automatic watering troughs are provided for all pens.

Feed bunks for grain and roughage other than hay are lo=-
cated in the middle of the lots. Hay 1s stored in covered
bunks at the scuth end of the pens. Feeding space is pro-

‘vided along the west and north sides of each hay bunk
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respectively. The portions of the pens around the hay
bunks and grain troughs are cemented and the rest of the
yards greveled to eliminate mud and mire during rainy
seasons,

Chutes and scsles have been constructed so that the
cattle can be weighed with very 1little disturbance. ‘The
scales are tested for zccurzcy annually.

Steers Used:

Eighty good-tc-choice quality grade Hereford yearling
steers were used in the 1935~-36 experiment. They were
purchased as calves in North Park in the fall of 1¢34 for
use in a wintering experiment at the college during the
winter of 1834-35. In the spring of 1835 they were taken
to the foothill range and used in a range management
experiment until October, when they were brought back to
the college. They averaged 692.77 pounds 1in weight at
the stert of the test.

Seventy good-to-choice quality grade Hereford year-
ling steers were likewise used for the 1936-37 trial.

They were purchased as calves in the Livermore srea,
northern Larimer County, in the fall of 1935. After

being used for the 1835-36 calf wintering experiment,

they were taken to the foothills and put on a range man-
agement test. When brought back to the college experi-
mental pens on October ZZ, they were lacking somewhat in
flesh compared to the cattle used the previous year. They

averaged 641.55 pounds in weight at the start of the
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experirent.

Prior to the start of both triszls the steers were
put on a preliminary ration of =l1lfz1fa hay in order to
get them adjusted to feedlot conditions. This period
consisted of 36 dsys for the 1935-36 experiment and 18
days for the 1936-37 trial.

Steer Weights:

The cverage of three consecutive weights tsken at
the beginning and end of the experimental veriods resvec-
tively was used as the initial and finsl weight of esch
steer. The steers were allowed only the morning grain
feed and the usual access to water vrior to weighing.

Individusl weights were also taken everv 30 days
and group weights every 10 days to vermit 2 comparstive
check-up on the steers from the standpoint of gains pro-
duced by esch lot and within the lots during the exveri-
mentsl periods. The steers were zllowed their regular
early morning feed of grain and wet beet pulp in addition
to access to woter prior to weighing.

All weights were taken at uniform hours, starting
promrtly at 8:00 A, M. on esch weigh-day.

Allotment Factors:

The fwctors of weight, tvpe, condition, origin, and
color were used in dividing the steers into groups of 10
head per lot. The allotment was made with grezt care in
order to reduce to a minimum the experimental error due to

individuality.




Weight - The cattle were allotted so that each lot
welghed as nearly the same as possible. An
effort was also made to group the steers so that
each lot received the same number of large,
medium, and small individuals.

Type -~ Before being allotted, the steers were graded
choice, choice minus, good plus, good, good
minus, and medium. The individuals as graded
were then distributed proportionally among the
respective lots.

Condition -~ The steers were grsded choice, choice
minus, good plus, good, good minus, or medium,
and distributed as uniformly as possible.

Origin - Origin was considered in order to reduce to
a minimum any possible variation from this
source, and to have the lots nearly identical
as to breeding.

Color - The steers were graded dark, medium, and
light, according to haircoat, and divided evenly
among the respective lots.

Beet Tops Used:

Beet tops from three different sources were purchased
each year for the feeding trials with the idea of securing
a representative lot of tops, and also to study the ratio
of tops to tonnage of beets produced. The results ob-

tained are summarized in Table II.
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Table II. Ratio of Tops to Tonnage of Beets Produced

Tonnage of tops with different

Yield of percent moisture

Trial DBeets per Green Wilted Dry
acre 80% 70% 60% 50% 409  30%
1936=-37 9.5 7,73 5.15 3.87 3.09 2.58 2.21
1935-36 10.0 5.91 3.94 2.95 2.36 1.97 1.69
1936-37 13.0 9.78 6451 4,89 3.91 3.26 2.79
1935-36 13.6 9.32 6.21 4.66 3.73 3.11 2.64
1936~37 14.5 7.90 5.26 3.95 3.16 2.63 2.25
1935-36 15.6 9.88 6459 4.94 3.95 3.29 2.82
Ratio 1: «66 o4d 33 . 27 22 .19

Summary of the data in Table IXI

shows the yield of

green tops equal to 66 percent of the tonnage of beets

produced.

The tops used in the 1935-36 experiment were

not of average quality due to adverse weather conditions

at harvest time.

lMoisture of 1.28 inches (20) during

harvest, with continued partly cloudy and cloudy d2ys re-

sulted in slow-curing and dirty tops.

On the other hand,

the tops used in the 1936-37 experiment were of average

quality and stored in cleaner condition with the aid of

favorable weather, expeclally during the early period

storage.

However, one field showed a heavy leaf svpot

festation, which resulted in a lower ratio of tops to

nage of beets produced.

This 1s shown in Table II by

of
iNne
ton-

the

corresponding low tonnage of tops in the field yielding

14.5 tons of beets per acre.
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Storage of Beet Tops:

Beet-top silage was made by storing green tops in

an upright concrete silo and allowing them to ferment.
It was necessary to pitch them into the silo, since an
attempt to run them through a silage cutter wzs not
successful.,. The green tops, plus adhering soil, matted
together and clogged the blower pipe.

The Colorado Station has secured good results by
ensiling beet tops in a trench silo (Plate III). This
method may prove especially practical because of the
greater ease of handling the tops (18).

The dried tops used in the experiment were allowed

to remain in the field at leasf 10 days after topping.
Then they were hauled to a vacant lot adjacent to the
feed yards and stacked in piles about the size of an in-
verted wash tub for proper drying.

Ground tops were prepared by running dried tops

through an ensilage cutter. Only enough was ground to
last a week at a time in order to eliminate spollage,
especially during the early part of the experiment when
the tops contained a relatively high percentage of
molsture.

Beet-top stacks rested on a 6-inch layer of straw

serving as a foundation to prevent unnecessary spoilage

of stack hottoms.
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The stacks were built as follows:

Stack No. 1 - z2lternate 6-inch layers of green
tops and 2-inch leyers of straw.

Stack No. 2 ~ alternate Z2-inch layers of green
tops and Z-inch layers of straw,

Stack No. 3 - alternate 6-inch layers of wilted
tops and 2-inch layers of straw.

Plate 1V shows the manner in which the stacks were
constructed.

There are two especlally important points to observe
in stacking beet tops. PFirst, thé base of the stack should
be made wide enough for solid support. This is particular-
ly important since the tops will settle a great deal and
glip very easily during the initial process of fermenta-
tion. Second, adhering soil and lumps of dirt shcould be
separated from the tops as much as possible when building
the stacks.,

Other Feeds Used:

Corn used in the 1935-36 experiment was U, S. Grade
No. 2 shipped in Nebraska grain. It weighed 54 pounds
per bushel and averaged 15,51 percent moisture.

The corn used in the 1936-3"7 experiment was also
graded No. 2 according to U. S. Standards, but weighed
55.5 pounds per bushel and averaged 13.65 percent moisture
throughout the feeding period.

The corn used in both trials was ground medium fine.

Cottonseed cake had 2 guaranteed analysis of 43 per-

cent protein. The average molsture content was 7.63 and
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8.10 percent respectively for the two trials,

Wet beet pulp was hauled directly from the local

sugar factory as needed. The cost of the pulp was £1.10
per ton at the factory for the 1935-36 trial, To this
was added a 45 cents per ton hauling charge and also a
14,90 percent shrinkage worth 27 cents per ton, making a
total net cost of #1.82 per ton of wet pulp fed to the
steers.

The net cost of the wet pulp used in the 1236-37
experiment was $1.95 per ton, which included an initial
cost of $1.16 at the factory, a 45 cents per ton hauling
charge, and a 34 cents per ton charge for 21.02 percent
shrinke.

The average molsture content of the pulp was 88.45
and 87.54 percent for the 1935-36 and 1936-37 trials
respectively.

Alfalfa grown on the College Farm was fed the first
60 days of the 1935-36 experiment. It graded No. 3
according to U. S. Standards. During the last 100 days of
the test, alfalfa grown in the Fort Collins area was used.
This hay graded No. 2 according to U. 8. Standards.

Alfalfa grown on the College Farm was used for the
entire 175-day period of the 1936-37 experiment. It
graded No. 2 according to U. S. Standards.

Only first cutting alfalfa was used in connection

with the 1935-36 and 1936-37 experiments.
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Chemical Anslyses:

Fodder analyses were made on beet tops sampled in
the various fields at topping time, 10 days, and 30 days
after topping respectively. Comoosite ssmples were an-
alyzed to show the condition of the tops at the time of
storage. In addition, fodder analyses.were also run every
30 days on the various methods of storing tops, dating
from time of storage on through the experimental period.
Moisture analyses were taken on every method of storage
at 10-day intervals during the trials. This series of
chemical analyses of beet towns was planned in order to
gain a maximum amount of information as to the comparative
changes in composition of beet tovs under various methods
of storage.

During each experiment two fodder analyses were made
of composite samples of corn and wet pulp, but only one
was run on composite samples of cottonseed cake and al=-
falfa. Molsture tests were also made on these feeds at
10 day intervals during the experiment.

All chemical analyses were made by the Chemistry
Section of the Experiment Station.

Methods of Feeding:

The grain and cake was fed twice daily, promptly at
6:00 A. M. and 12:45 P, M. The wet pulp was hauled into
the pens shortly after the morning grain feed. Beet tops
were fed in the afternoon following the grain ration.

All the alfalfa hay the steers cared to consume in addi-




tion to their grain, cottonseed cake, wet pulp, and beet
tops, was fed in the late ufternoon, with the exception
of lots 3 and 4 in the 1935-38 experiment. These steers
recelved no hay during the first 134 days of the period.
Check lot 6 in both trials also received =z2l17alfa hay dur-
ing mid-morning.

The steers were put on full feed as quickly as pos-~
sible after the start of the tests. In the 1935-36 ex-
periment they were started on 1 pound of grain per head
daily and gradually increased to 11 pounds per hesd by
the one-hundredth day of the veriod. During the 1936-37

trial they were started on 2 pounds of grain per hezad

S

dally 2nd carefully increased to a maximum of 10 pounds
within seventy-eight days. In both cases cottonseed cake
was started 2t the rate of .5 of a wound rer head daily.
It was incre=zsed to 1 pound ner head d=ily by the twelfth
day of the 1935-36 experiment and to the same amount by
the fifth day in the 1936-37 test. Wet beet pulp was fed
as heavily as the steers would consume it. The maximum
feed in both trials was 35 pounds per hezd daily. When =
full feed of.grain and roughages was reached, the pulp
allowance was cut down to 25 pounds per head in both ex-
periments,

The dally ration of beet tops varied with the type

of tops being fed. The maximum daily feed of dried tops

per head in the 1935-36 experiment =2nd 10 pounds per head

when used as a partial substitute for alfalfa was 15 pounds
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fed daily.

Retions Fed:

1935~36

Lot

Lot 2.

Lot

Lot

Lot

Lot

Lot

Lot

1936-37
Lot 1.

during the 1936-37 trial.

for a short time.

per head daily of the stacked tovs was fed.

periment and 15 pounds for the 1936-3%7 period.

In both trials 2 maximum of

stack No. 1, 21falfa, and salt.

Corn, cottonseed
silage, 21falfa,

cake, wet pulp,
and salt,.

Corn, cottonseed cake,
(dried) beet tops, and

wet pulp,
Salto

Corn, cottonseed cake,
(dried) beet tops, and

wet pulp,
Salto

Corn, cottonseed cake, wet pulp,
(dried) beet tops, alfalfs, and

Corn, cottonseed cake, wet pulp,
and salt,

Corn, cottonseed cake, wet oulp,
stack No. 2, alfalfa, and salt.

Corn, cottonseed cake, wet pulp,
stack No. 3, alfslfa, sand salt.

Corn, cottonseed cake, wet pulp,
silage, alfalfa, and salt.

The meximum da2ily feed of beet-

top silage per steer was 20 pounds during the 1935-36 ex-

However,

lot 2 in the latter trial, which received no pulp, did

secure a meximum of 30 pounds of beet-top silage daily

15 pounds

Where whole
and ground tops were fed as the only roughage in the

1035-36 experiment a maximum of 20 pounds per head was

l. Corn, cottonseed cake, wet pulp, beet-top

beet-top
ground
whole
whole
salt.
alfalfa,

beet-top

beet-top

beet-top
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Lot 2. Corn, cottonseed cake, beet-top silage,
alfalfa, and salt.

Lot 3. Corn, cottonseed cake, wet pulp, dried
beet tops, alfalfa, and salt.

Lot 4. Corn, cottonseed cszke, wet vulp, beet-top
stack No. 1, alfalfa, and salt.

Lot 5. Corn, cottonseed cake, wet pulp, beet-top
stack No., 2, 21falfa, and salt.

Lot 6. Corn, cottonseed cake, wet pulp, al
and salt.

Lot 7. Corn, cottonseed cake, wet pulp, beet-top
stack No. 3, alfalfa, and szlt,

Death or Removals:

When i1t was necessary to remove =z steer from the ex-
periment because of severe sickness or other uncontroll-
able factors, both the weight of the steer and the average
total feed it had consumed were deducted from the records
and the results based on the remaining number of steers

in the lot.

EXPERIMENTAL RESULTS

Beet Top Storage Studies

Chemical Analyses of Beet Tops Stored:

Table III shows a comparison of the beet tops used
for the two experiments. These fodder analyses were taken

at topping time for each year respectively.
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Teble III. Comparison of the PReet Tops Used in the

1935~36 and 1936=37 Trials.

liois~ Pro-

Trial ture tein Fiber HN.F,E. Fat Ash
Green basis: % % % % % %
1935-36 85.60 2.64 2.00 6.34 .22 3.20
193637 79.08 2.58 2.68 10,98 J71 3.98
Average 82.34 2,61 2.34 8.66 .47 3.59

Dry Basis:

1935-36 = ee=ea 18.33 13.89 44.03 1.53 22.2%2
1936=37 =0 @ eeeea 12.07 12,75 52.60 3.29 109.29
Average = = =--e- 15.20 13.32 48.32 2.41 20,76

The beet tops used in the 1935-36 experiment showed
& higher moisture content with a corresponding higher
percent of protein and less nitrogen—free extrszct than
the tops used in the second trisl, They z2lso showed a
lower percent of fat. On a dry matter basis they con-
tained 2.93 percent more ash.

The amount of soil adhering to the tops at the time
of storage had a direct effect on the ash content of the
feed. Table IV shows a comparison of the percentage of
ash on a dry matter tasis for the tops used in the two
trials vnder the five methods of storage included in

this study.
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Table IV. Ash Content of Beet Tops.

Stack Stack Stzck
Trial No.1l No.2 No«.3 Silage Dried
2 7 % % %
1935-36 48.64 36.26 35.14 30.60 18.26
1¢36=-37 33.41 30.27 34.00 28.63 16.89

The beet tops under the Jifferent methods of storage
in the 1936-37 experiment were consistantly lower in ash
content than those used the previous yezr. This was due
not only to the actual lower ash content of the tops as
shown in Tsble III, but also to the presence of less ad-
hering soil. The tops for the 1935-36 experiment were
harvested under adverse conditions. Excessive rain during
harvest time with cloudy days produced dirty and slow-
curing tops.

In analyzing the results of the trials the difference
in quality of the tovs should be kept in mind.

Chemical Changes During Storage:

A study of the trend of molsture analyses of the beet
tops under the different methods of storage will not only
serve to compare the dry matter in the various kinds of
tops, but it will also partilally aid in explaining the
comparative shrinkege in weight for the tops during the
experimentsl period. Table V gives the average moisture
content of the five kinds of stored beet tops studied in

the two years' work.
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Table V. Aversge Percentage Mcisture of Reet Tops

Under Different liethods of Storage.

Stack 1 Stack 2 Stack 3 Beet=-
Period 6'"green tops 2'green tops 6"wilted tops top Drie
2" straw 2" straw 2" straw silage tops

% % % % %

Storage 79.82 77.10 65,01 80.04 50.86
30-day 74,01 64,79 61.94 7287 43,40
60-day 67.14 65.72 63,9 73.92 33.02
90~day 63.59 6l.21 62.7"7 75.97 31.01
120-day 67.08 63,95 63.90 76.53 22.68
150-day 65,58 62.56 59.33 71.87 22,87
l68-day 70.11 62492 59.89 74,10 25.79
Average 67 .92 635,53 61.96 74,23 29,80
Loss: -11,90 -13,.57 - 3,00 - 5.81 -21.06

Dried tops naturally showed the grestest loss of
moisture because they were stored under conditions which
allowed them to dry out to a2 great extent.

Of the stacked tops, No. 3 showed the least loss of
moisture primarily because the tops were stored during
the wilted stage when they contained 13.45 percent less
moisture than the green tops. Stack No. 2 showed the
greatest moisture loss of the different methods of storage.
In comparison with the tops in stack No. 1, those in stack
No. 2 showed a declided loss in moisture during the first

30 days due to the bulkier and looser stack.

Stack No. 3 and beet-top silage showed the least
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veristion in prercentzge of moisture thoughout the pericd.
Silage ranked next to stack No. 3 from the standpoint of
low moisture loss, This was to be expected, considering
the conditions under which it was stored.

The data compiled in Ts=ble VI shows the actual loss
in feed nutrients for the beet tops under verious methods
of storage. This table comvares the fodder analyses at

the time of storage with the aversge of the fodder analy-

both experimental periods.

a dry matter basis.

ses of the stored tops taken a2t 30-day intervsls during

The analyses are comruted on

Different Methods of Storage.

Table VI. Change in Feed Nutrients of Beet Tops Under

Crude Crude N-free Crude
protein fiber extract fat Ash
[2) g 274 &)
Beet-top stack No.l 7 # ~ ~. ”
Storage 14.70 13.19 48,31 2.26 21.56
Average 10.54 15.82 30.72 1.21 41.62
Change -4,16 + 2.63 -17.59 -1.05 +20.06
Beet~top stack No.2
Storage 14,99 13.27 48,25 2.36 21,15
Average 11.87 18.53 35,01 1,33 33.27
Change =3.12 + 5.26 ~13.24 -1.03 +12,12
Beet~top stack No.d
Storage 14.98 13.22 51,75 1.66 18.41
Average 12.00 17.22 35.05 1.18 34,57
Change ~2.98 + 4.00 -16.72 - .48 +16.16
Beet-top Silage
Storage 15.21 13.33 48,2 2.42 20,77
Average 153.58 16.01 59.48 1.32 29,62
Change -1.63 + 2.68 - 8.81 -1.10 + 8.85
Dried Beet topns
Storsge 14.94 14.22 52.05 l.24 17.58
Average 14.06 14,31 50.88 .94 10.82
Change - .88 + ,09 - 1.17 - .30 + 2.24
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Dried tops showed the least loss of feed nutrients
when compared to the other types of stored beet topns.

This wes due to the fsct that drying prevented fermenta-
tion and spoilage. The ash content showed only a minimum
increuse because repeated handling tended to separate the
soll from the tons.

The silage showed less loss of nutrients than either
of the three methods of stecking tops because the decre:xse
in feed nutrients was mainly due to fermentation with only
a small amount of svoilage. The high increzse in =z2sh con-
tent, compared to the dried tovs, wzs due to incorporated
soll.,

All three stack methods of storing tops showed 2 con-
sistant loss in crude protein, an increase in crude fiber,
a loss in both nitrogen-free extract and fat, and 2 com-
paratively great increase in ash content. Stack No. 1,
built with green tovrs and za limited amount of straw, show-
ed the greatest loss of nutrients, evidently due to favor-
able conditions for ¢ maximum amount of fermentation.
Excessive fermentation and = higher moisture content dur-
ing the feeding period in stack No. 1 was responsible for
a lower increase in fiber than either stack No. 2 or No. 3.
Stack No. 2 showed .14 percent greater loss of protein and
.56 percent higher fat loss than steck No. 3, but lost
3.48 percent less nitrogen-free extract. The high in-
crease 1in percentage of ash shown by the stacks was mainly

due to soil adhering to the tops at the time of storage,
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and also to grester nutrient loss from fermentation.

The decidedly greater loss of nutrients shown by the
stacked tops compared to beet-top silage was due primarily
to the gre ter degree of fermentation znd srvoilage. The
only advantage of the stzcked tops over silege from the
standpoint of conserving feed nutrients was 3 somewhat
smeller loss of crude fat. This was especially true in
case of stack No. 3.

Comparsative rfeed Cost of Beet Tovs:

Initial cost, houling chzsrge, and a charge for shrink
and waste were included in computing the net cost of the
tops provided under the different methods of storzge. The
cost of straw was also included for the stacked tops, and
a grinding chsrge for ground tops.

Table VII shows the results of both trials relative
to the shrink and waste loss from the different methods
of storage. Shrink relates to the loss due to fermenta-
tion and decrease in moisture content. Waste included
spoilage, refused feed =nd dirt, and 2 small amount of

broken stems and shattered leaves in case of dried tovs.

Table VII. Percentace Shrink and Waste of Beet Tops

Under Various Methods of Storage.

Trial Stack 1 Stack 2 Stack & Sllage Dried

Shrink:

1935-36 37 .99 42,61 36 .47 25.82 39 .44
1036-=37 37.80 37 .98 31.86 23.18 44,69
Waste: ‘
1935-36 13.42 12.01 7.51 0.38 5.16

1936-37 7.88 10.50 12.82 0.55 1.39
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Sumnary of the data in Table VII shows the percent-
age of shrink and waste for the silage checked closely for
the two trisls. Dried tops showed a2 greater shrink during
the second trial because of greater moisture loss. The
smaller amount of waste for the 19236-37 dried tons compared
to the previous year wss due to a better guslity of tops
with less adhering soil. Percent shrinkage of the stacks
checked fairly close for the two vperiods, with stack No. 2
showing the greatest shrinkage and stack No. 3 the least
in both studies. Stacks No. 1 and No. £ showed less waste
during the 1936-37 experiment because the tors were stored
in better condition. The excess waste for stack No. 3 for
this period was due to an abnormal amount of sroilage on
the outer vortion of the stack.

Table VIII gives a comparison of the factors which
determine the net cost per ton of dried and ground beet

tops.

Table VIiI. Net Cost of Dried and Ground Beet Tops.

Ini- Grind=- Stor-~ Shrink
Beet tial Haul- Grind- Waste ing age & Net
tops cost ing ing waste shrink waste cost
o/ 254 ar
r ”° ”»
Dried $1.58 $2.00 —m--a 5.16 -~-- 39,44 $2.88 $£6.46

Ground  $1.58 $2.00 $2.00 2.49 7.43 39.43 $3.88 $9.46

The 5,16 percent waste shown by the dried tops and
the 2.49 percent waste for the ground tops was due to soil

shaken from the tops during handling. Grinding separated
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much dirt from the tops =s shown by the 7.43 vercent waste
during this operation.

The nesrly identical storage shrink for the ground
and whole tops was mainly due to moisture loss pnlus possi-
bly a small amount of fermentstion.

The hicher cost of $3.00 per ton for the ground tops
was due to a $2.00 per ton grinding charge in addition to
2. Charge to cover the greater =mount of waste.

A summary of computing cost ver ton of beet tous
based on the average of the Z-year comparison is presented

in Table IX.

Table IX. Factors Determining the Net Cost Per Ton of

Feed Produced by Five Different Methods of Storage.

Beet Initial Waste Shr;nk Shrink Net
tops cost  Hauling Straw % % & Waste cost

Stack 1 $0.74  $1.75 $0.08 10.55 37.54 $2.39 $4.96
Stack 2 0.86 1.75 0.14 11.26 40.30 £.96 5.71
Stack 3 1.04 1.5 0.10 10.17 34,17 2.29 5.18
Silsge  0.87 1,75  ==-= 0.47 24.50 0.88 3.50

Dried 1.68 1.75 -——-— 3.28 42.07 2.81 6.24

The smount of dry matter or feed nutrients is the
same or about the same in green, wilted, or dried tovs,
but the tonnage per acre varies in direct proportion with
the moisture content. Since tops are bought per ton of

beets produced, the lighter tonnage of wilted =nd dried
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tops mekes them more costly.

Beet-top silage showed by far the least percentage
waste, or spoiled and unedible tops. This .47 percent
waste consisted mostly of spoilage on top of the silo.
Dried tops ranked next to silage with only 3.28 percent
waste, consisting of shattered leaves in zddition to
separated dirt in the feed bunk. The stacked tops showed
a uniformly high percentage of waste compsred to silage
and dried tops. The higch loss consisted largely of spoil-
2ge about the outer portions of the stacks.

The relative percent of shrinkage under the different
methods of storage, which included moisture and fermenta-
tion loss but not waste, can be explained to a grest de-
gree by reference to Tables V and VI. These tables show
moisture and nutrient losses respectively. Table V shows
a moisture loss for the different kinds of tops in the
following order: dried tops, 21.06 rercent; stack No. 2,
15.57; stack No. 1, 11.90 percent; silage, 5.81 percent;
and stack No. 3, 3.05 percent. Table VI shows the greatest
loss in nutrients for the beet top stacks. Silage shows
approximately 50 percent less loss of nutrients on the
average than the stacked tops. Dried tops showed the

smallest loss of nutrients.,

Feedlot Studies

Average and Maximum Daily Feed Consumption:

A statement of both average and maximum daily feed




consumption per steer in the respective lots mey be
especially important relative to explsinineg dietary orob-
lems. Table X shows the zverage and maximum daily feed
for the steers included in the Z-vear experiment. In
addition the feed consumption is vresented for the 1ots
given whole and ground beet tops as their only roughage
in the 1935-36 triasl, and also for the steers getting
beet-top silage as their only succulent feed in the

1936-37 experiment.

Table X. Average and Maximum Daily Feed Consumption

in Pounds.,

Corn CeSeCo Wet Pulp Beet Tops Alfalfa

LO t MaX [ AV [ MaX . AV . MaX 3 AV 3 IH'IS.X ] AV . AV .

Stack 1 10.5 8.49 1,00 0.98 30.00 £7.41 15.0 12.34 6.58
Stack =2 10.5 8.49 1.00 0,98 30,00 27.43 15,0 12.30 5.66
Stack 3 10.5 8.492 1,00 0,98 30.00 27.41 15,0 12.39 4.67
Silage 10.5 8.49 1.00 0.98 30.00 £7.35 17.5 13.79 4,97
Dried 10.5 8.49 1.00 0.98 30.00 27.41 8.5 %7.99 5.01
Check 10.5 8.49 1.00 0.98 30,00 27,41 =com mccew 9.61

Whole 11,0 7.71 1.00 0.96 25,00 28,22 14.0 15.42 —=ww
Ground 11.0 7.84 1.00 0,97 25,00 28.46 14,0 16,37 =wwe

Silage
nO plllp lOQO 8.80 looo 0099 ---------- 5000 20005 '7054'




Dietery Pactors:

Beet-top silage proved to be the most palstable
form of tops when it was free from excessive soil. Dried
tops were palatable, except when excessively dry and
brittle. Stacked tops even when slightly molded were
quite palateble until warm weather caused guick spoilage
of the top snd straw combinations.

Trouble was experienced with beet-top silage in re=-
gard to 1ts laxative effect on the cattle. The addition
of .1 pound of lime (CaCOz) per head daily spre=d over
the silage controlled this condition effectively. How-~
ever, it was found that despite the addition of lime, it
was impossible to feed the beet-top silage in cuantities
similar to corn silage, due to its laxative properties,

The beet-top silage fed during thé 1935-36 experi-
ment caused a great deal of digestive disturbsnce because
of the presence of much soil which had been incorporated
with the silage at storage time. The feed was aquite moist
and it was impossible for the steers to sevarate out the
soil as they did with the stacked and especially the
dried tops. This condition resulted in difficulties,
especially during the letter part of the feeding veriod,
such as frequent scouring and slow appetites.

Feeding beet tops in place of =11 of the alfalfa hay
in the fattening ration was apparently quite satisfactory
until the 130-day period was reached. Then steer No. 72

in lot 4 getting dried tops came down with urinary caleculi.
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Four days later steer No. 32 in lot 3 on ground tovs also
developed calcull,

Urinary calcull are due to the formation of mineral
particles in the urinary tract which may result in partial
or complete obstruction to the passage of urine. In case
of complete obstruction, the bladder or some other portion
of the urinary tract ruptures and death of the anims1l
occurs about 24 hours later. This mey be vrevented in
most cases, however, by timely operation before any por-
tion of the urinary tract has ruptured (21). In cattle
the trouble is wholly confined to the m=le animsls (9).

Symptoms of urinary calcull shown by the two steers
in the 1935-36 experiment were first indiczted ty loss of
appetite followed by frequent straining and continual
restlessness, Their heads were carried unusually low and
thelr backs arched. An operation on the steers made it
necessary to remove them from the test. Other steers in
lots 3 and 4 began to show slight symptoms of urinary:
calculi., Because of this affliction the two lots were
taken out of the experiment at the end of 134 days and
put on a standard beet by-product ration including alfalfs.,
No further trouble occured.

The lots fed limited amounts of beet tops in various
forms showed no trouble durlng the experiment, which
lasted 160 days.

The first symptoms of urinary calculi in the 1936-37

experiment were noticed April 2, 142 days after the
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beginning of the period. A steer in lot 3, getting dried
tops as a partial substitute for alfslfa hay in a standard
beet by-product ration, developed loss of appetite ac-
companied with unusual stiffness, especially in the hind
legs. His condition gradually became more serious, with
almost complete loss of appetite, loss in weight, extreme
stiffness, and abnormzl urinsztion. The veterinarians
pronounced 1t urinary calculi. Treating him twice daily
for a period of three consecutive days with 1 pound of
baking soda dissolved in water seemed to help his condi-
tion, but he never entirely recovered. It was necessary
to remove him from the experiment because of loss in
weighte.

Other partial cases of urinary calculi in the 193637
experiment included abnormal urination by two steers in
lot 4, getting stack No. 1 tops. However, nothing serious
developed. A steer in lot 7, getting stack No. 3 tops,
showed definite symptoms of urinary calculi May 1, only

3 days before the end of the trial, He went off feed,
became extremely stiff, and stood humped up a great desl
of the time. He finally came back on feed after being
treated with baking soda, but never entirely recovered
from the lameness. Another steer, from lot 1, getting
beet-top silage with wet beet pulp, also developed lameness
at the end of the feeding veriod, but never went off feed
to any extent.

A check-up was made of the steers at the close of the
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1936-37 feeding period in regard to indications of urinsry
calculi disturbances. 4An examination for minersl deposits
on the sheath of each individusl steer showed 28 having
excessive formetion of crystals, 22 with only slight de=-
posits, znd 16 with normal shesths (17). Samples of urine
from steers in each lot, anszlyzed by the Chemistry Section
of the Experiment Station, showed = variztion of specific
gravity for the different samples rancing from 1.048 to
1.378: with an average of 1.256. The specific gravity of
norm2l ox urine varies from 1.030 to 1.045. Analyses of
the solids found in the individusl urine samples showed
the presence of carbon dioxide (qualitative), sulohites,
vhosphorus pentoxide, ferric oxide, aluminium oxide,
calcium oxide, and mognesium oxide. (22)

Table XI shows the percentage of ash in the average
daily rations given to the various lots of steers during

the 1936-37 experiment.

- -~ -

Table XI. Ash Content of iverage Daily Rations,

193637,
Lots identified by beet tops fed
Stack Stack Stack Silage
Ash No. 1 No., 2 No. 3 pulp Silage Dried Check
Pounds 1.97 1.92 2.17 1.56 1.79 2423 «90

Percent 3.53 3.45 4,05 2,91 3.61 5.98 1.96

The analyses of the urine samples indicated that the

high percentage of ash in the rations was responsible for
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an abnormally high elimination of minerals by the 2nim=1's
body. These mineral salts probably presented favorable
conditions for the development of urinary calculi.

Summarizing the dietary difficulties of the two ex-
periments, it is apparent that the quality of the tops and
the length of the feeding period had a direct bearing on
the trouble involved. Silage made with voor quslity, dirty
tops, resulted in digestive trouble among the silage-~fed
steers in the first trial. This trouble was not experi-
enced with better guality silage in the second experiment.
The effect of feeding large cuantities of tovs over too
long 2 period 1s indicated by the lots getting ground and
whole tops as their only roughage. These cattle developed
cases of urinary calculi after 130 days in the 1935-36
trial. Lots getting verious forms of beet tops in limited
quantities showed no trouble during the 160-day veriod in
the same experiment. Likewise, the steers in the 1936-37
trial showed no urinary calculi disturbances until after
160 days, with the exception of one individual in the dried
top-fed lot that developed a definite case of calculi after
142 days. In addition to‘urinary calcull disturbances
after the 160-day period in the 1936-37 experiment, the
steers getting limited quantities of beet tops developed
cases of bloating more or less in a2ll lots. This was not
true of the two lots that did not get beet tops, including
the check lot and one other pen of steers separate from

the beet top experiment that received "C" molasses in
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place of cottonseed cske in 2 standard beet by-product
ration. In view of these facts it seems safe to conclude
that in order to avoid possible dietary trouble, beet tops
in any form should not be fed in lerge guentities to fat-
tening cattle for longer than 120 days, and not over 150
days in limited amounts.,

Cattle Gains:

The cattle gains for the various lots in the respec-
tive experiments are shown gravhically on the basis of
totel gain per average steer, In addition, subsequent
tables are presented to show the =zverage dally steer gains
in each lot. These dats zre presented not only for the
experimental perlods as & whole, but also for veriods
within the exveriments.

It should be kept in mind that the steers did not
have access to wet pulp during the initial and final
weights for the trials. However, on weich-days within
the experimental periods they did have their regular
morning feed of wet puvlp. Due to this fact, the lots
getting wet beet pulp show a relative increase in the rate
of gain for the first 30 days of each experiment presented
in Tables XII and XIII., These lots likewise show a cor-
responding decrease in the rate of gain for the lsst 10
days in the 1935-36 experiment and the final 25 days in

the 1936-37 period.







Table XII. Aversge Daily Gains -~ 1935-36.

Beet First Second Third Fourth Fifth Last Average

Lot tops 30 30 30 30 30 10 160
No. fed days days days days days days days
1 Stack 1 2.08 2,13 2.13 3.17 1.85 -0.31 2.11
7 Stack 2 2,17 2,32 2.31 3.17 1.56 -0.59 2.12
8 Stack 3 1.59 2,95 2.13 3.1z 1.26 -1.00 2.01
2 Silage 2.23 1.90 2.73 2.60 1.67 0.92 2.14
5 Dried 2.30 2.78 2.48 2.65 1.88 0.55 2.30
6  Check 2.13 2.27 3.07 2,73 1.90 0.56 2,30
130 day period (10 days) légegzg:
3 Ground 2.40 2.12 2.62 3.07 0.50 2.39
4 Whole 2.47 2.54 2.54 1.50 0.82 2.25

The gsins for lots 3 ¢nd 4 are vresented un to the
time of the first outtrezk of urinary calculi st the 130-
day period. Lot 3 during this time was surpassed in gain
only by the check lot 6, dried tops lot 5, and lot 7 get-
ting stack No. 2 tops. However, lot 4 with dried tops as
thelr only roughage was the lowest cainins group of the
test at the time of removal, with an =verage daily gain
of 2.25 pounds,

The final status of the six lots remaining in the ex-
periment at the end of the 160-day period shows that lot 5,

getting dried beet tops ss & partial substitute for alfel-
fa, equaled check lot 6 in average daily gain. The aversge
daily gains of the silsge, stack No. 2, and steck No. 1

lots were extremely close. The stack No. 3 lot showed the

lowest average daily gain of the exveriment.
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Table XII1i. Average Daily Gains - 1936-37

Reet First Second Third Fourth Fifth Last Average
Lot tops 30 30 20 30 30 25 175
No. fed doys days days days days days days

4 Stack 1 2.64 2,33 2,33 2.67 1.93 1.40 2.24

5 Stack 2 2.85 2.35 2.55 2.70 2.12 0.82 2,27
7 Stack 3 2.67 2.37 2.15 2.53 2,20 1.22 2.22
1 Silage 2.77 2.81 2.17 2.76 2.04 1.54 2,37
3 Dried 2.26 2.96 2.54 2,42 1,73 1.59 2.27
2 Silage

(no pulp) 1.38 2.61 1.93 2,37 1.85 1.89 2.01
6 Check 2.92 2.67 2.78 2.50 2.22 1.62 2.47

Compared with the previous trisl, all lots, except

2 and 3, showed higher gains during the early part of the
trial. This was without doubt due mainly to the fact that
the 1936-37 steers were thinner in flesh than usuzl when
brought in from the range. There was a rather consistant
drop in gains by all lots except 5 and 6 during the third
30-day period because of extremely cold weather in Jsnuary
(20). Similar to that of the previous trial, the lots
egain showed 2 drop in rate of gain during the fifth 30-
day period.

The silage-wet-pulp lot reversed the results secured
in the 1935-36 trial by showing an average daily gain of
2.37 pounds compared to 2.27 pounds for the dried top-fed
steers. Indications are that this was due to cleaner tops

stored as silage during the 1936-37 experiment, with
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consequently less digestive trouble than was experienced
during the first trial, This 1is evidently a very invpor-
tant factor in beet-top silage, since it is more difficult
for the steers to separste out the excess soil than in
case of the dried tops.

The steer gains resulting from feeding stacked tops
checked very closely with the results in the first ex-
periment. None of the stack top-fed lots made ss high
gains as those fed silage or dried tops.

Results secured from lot £, fed beet-top silage with-
out wet beet pulp, show conclusively that beet-top silage
is not equel to wet pulp as a succulent feed in a corn,
cottonseed cake, and alfslfa ration. The steers made con-
slstantly inferior gains throughout the trisl, except dur-
ing the second 30-day period. The exceptionally low gains
during the first 30-day period compared to the other lots
was caused partially by scouring 2nd digestive trouble
during the first two weeks, and 2lso by lack of fill at
welghing time. Lot No. 2 was fed silage after weighing,
whereas the other lots h:sd access to wet pulp before the

welghts were taken.
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Teble XIV. Average Daily Gains - 1935-36 Compared

to 1936~37 Trial,

Stack 1 Stack 2 Stack 3 Silzge Dried Check

Trial lot lot lot lot lot lot
1935-36 2.11 2.12 2.01 2.14 2.30 2.30
1¢36=-37 2.24 2.27 2,22 2,37 2,27 2.47
Average £.18 2.20 2.12 2.26 2.28 2.59

Figure III and Table XIV show s direct comparison

of the gzains by the lots for both the 1£35-36 and 1936-37
experiments. The average of the two triasls show that the
stacked top-fed lots were somewhst inferior in gaining
abllity to elther the silage or dried top-fed steers.
These results check identically for the two experiments.
The extremely close sverage results and the variebility
between the Z-year comparison shown by the silage and
dried top~fed lots indicate that additional tests should
be made on these rations, since quality of tops and ad-
hering soil apparently should influence the method of
storage because of the effect of quality on resulting
gains.

Table XV shows the results of statistical interpre-
tation (23) applied to the six lots incluvded in both the
1935-36 and 1936—37 experiments, namely, the lots red
beet-top silage, dried tops, stack No. 1, stack No. 2,

stack No. 3, and the check lot respectively.
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Table XV. Statistical Analysis of the Steer Cains,

Sum Mean
Variance D. F. Squares Square S. E. Fo
Years 1 .5487  ,54870 5.54%
Between lots 5 3531 .07062 1.40
Lots X years S 7934 .15868 1.60
Within lots 102 10,0099 .09202 e 3415
Totsl 113 11,7951

X 5 percent point

The F value (24) of 5.54 shows a significant differ-
ence between the two yesrs' mean daily g=in. That is, the
chances of the varisnce within the lots being =zs great as
the varisnce between years, or grester, are less than 1
to 20.

The F value indicates that the varisnce between lots
and lots X years can be =zttrituted to sampling error.

Replecement Value of RBeet Tops:

The replacement value of a2 feed is not only reflected
in the gains put on by the cattle, but also by the amount
of feed required to put on a unit amount of g=ain. This
factor is based on the feed requirement per 100 pounds of
market gain, which includes the total gain for the ex-
perimental period minus a 3 percent shrink.

The replacement values for beet tops stored under the

different conditions and fed in specific combinations are

presented on the ton basis in order to permit ease of
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comperison. The feed requirements per 100 pounds of mar-
ket gain for each lot are zlso given with the replacement
value,

Average feed prices for the two trials are used, in-
cluding: corn, £34.,70 per ton; cottonseed cake, $39.25
per ton; wet beet pulp, 71.89 per ton; alfslfs, &9,00 per
ton; and salt, $13.00 per ton.

Table XVI shows the value of ground beet tops com-
pared to whole beet tops fed es the only roughage to fat-

_—

tening steers for 130 days in the 1935~-36 experiment.

Table XVI. Ground Beet Tops versus Whole Beet Tops.

Lot B.Tops Beet
No. fed Corn CeS.Ce Pulp tops Alfalfa Salt

(a) Pounds of Feed Reouired Per 100 Pounds Market Gain:

3 Ground 327.8 40,4 1189,7 68444 —wee-w- )
4 Whole 343.5 42.6 125742 68648 ~—=veuo )
6 Check 307.5 7.9 1116,1 --==a 416.4 .9
(b) Replacement Value: Value
3 Ground — 59.3 -~ 7,3 =215¢]1 ==-== $+1216.8 +1.2 +$4.10

N

Whole -104.8 —13.7 —410.9 ==--= +1212.6 + 1.8 +$2.97

The $1.13 higher replacement value in favor of the
ground tops over the whole tops was not enough to cover
the $3.00 higher net cost per ton of feed vroduced. In
other words grinding was not economical,

Table XVII shows the value of beet-top silage with

wet pulp compared to beet-top silage without wet pulp
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in a steer fettening ration of corn, cottonseed cake, and

alfaifz,

Table XVII. Beet Top Silage versus Beet Top Silsge

Supplemented With Wet Pulp, As a2 Succulent Feed.

B.Tops Beet
Lot fed Corn C.S.Ce Pulp tops Alfalfa Salt

(a) Pounds of Feed Required Per 100 Pounds of Gsin:

1 silage
pulp 402.1 45.3 1236.,0 496,0 266,.8 3

2 Silage 479.0 54,0 ceemea 1091.3 399.5 D

6 Check 384,2 43,3 118041 ~-===~ 400,9 o7
(b) Replacement Value: Value

1 Silage .
pulp - 72.18 - 8,06 — 255440 -==~- $540,73+1.61 +0.80

2 Silage -173.74 - 19.61 +2162,73 ==== 4 2,57+ ,37-§1.35

The low replacement value for lot 2 shows conclusive-
ly that beet-top silage is not sufficient as the only
succulent feed 1n a ration of corn, cottonseed cake, and
alfalfa. A combination of a limited amount of beet-top
silage with wet pulp proved to be much more desirable.

Table XVIII shows the compasrative value of dried
tops, beet-top silage, stack No. 1, stack No. 2, and

stack No. 3 in 3 standard beet by-product ration.
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Table XVIITI. Dried Tops, Reet-Top Silage, and Stacked

Tops Compared in & Standard Beet By-Product Ration.

Beet
Lot Corn C.8.C. Pulp tops Alfglfa Salt

(a) Pounds of Feed Required Per 100 Pounds Market Gain:

Stack 1 426.4 49.4 1380.0 617.8 353548 « 35

Stack 2 422.,3 49,0 1366.8 609.7 282.8 « 35
Stack 3 440.2 51.1 1l426.2 642,2 245,1 «40
Silege 410.3 47.6 1326.6 676.8 238.3 .35

Dried 404,7 46,9 1307.2 38l.3 238.7 615

Check 38642 44,8 1250.4 w-ee= 438.8 .90

(b) Replacement Value: Value
Stack 1 -1264,66-14.56 =-409.,47 =----- + 334,35 +1.82 -&1,39
Stack 2 ~118.88-13.68 ~-384,51 ---~~ + 513.13 +1.82 —-50.39
Stack 3 -168417-18.47 - 547.47 —-c-- + 603,16 +1.56 -£1.12
Silage -~ 69.64-8.,03 —-219,17 -=-== + 583.62 +1.60 +$1.04

Dried - 59444 -9.90 -274,56 ---== +1054.04 +2.98 +33.24

Dried tops and beet-top silage were the only ones to
show a plus value with the prices used. In no case did the
beet tops show a replascement value ecual to their cost,.

Stack No. 1 showed the lesst revlacement value in
comparison to the other stacks becsuse of the smoller
amount of alfalfs replaced. However, the steers fed
stack No. 1 were approximately egual to those fed stack
No. 2 and superior to the stock No. 3 fed steers from the

standpoint of guin. They 2lso showed better finish than
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either the stack No. 2 sand No. 3 fed csttle. Reference to
Table IX shows that the net cost per ton of feed was less
for stack No. 1.

Stack No. 3 showed less replacement value than stack
No. 2 because of the smasller amount of corn, cottonseéd
cake, and wet pulp replaced. The stsck No. 3 fed steers
made correspondingly less gzin during the two trials.

Silage showed s higher replacement value than the
stacks because of the greater amount of corn, cottonseed
cake, and wet pulp replaced. Silasge in comparison with
the stacks also replaced more slfslfs, with the exception
of stack No. 3. The silage-fed steers made ,094 of a
pound higher average daily gain for the combined experi-
ments than the aversge of the stack lots.

Dried tops showed the hichest replacement value of
any of the tops, not only due to the greater amount of
alfalfs and corn replaced, but also because, with the
exception of beet-top silage, they showed a higher re-
placement of cottonseed cake and wet pulp. Reference to
Table XIV shows that the dried top-fed steers made con-
sistantly good gains. However, the silage-fed steers
were nenrly equal to the dried top-fed steers in average
rate of gain for the two trials. This was due to a higher
averzge dally gain mede by the silage-fed steers during
the second trial when they received silage of much better

quality than that fed the orevious year.
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Table XIX shows the comparstive replacement value
of the various kinds of beet tons with alfalfa st dif-

ferent prices.

Table XIX. Price of Alfalf: As Affecting the Replece-

ment Value of Various Kinds of Beet Tops.

Price of
alfalfa Stack 1 Stack 2 Stack 3 Silage Dried

©5400 -%2.05 -31.42 -$2,32 -$0.13 +51.14
$6400 - 1.89 - 1.16 - 2,02 + 0,16 +1.66
#7400 - 1.72 - 0.90 - 1.72 +0.45 *2.19
$8.00 - 1.55 - 0.65 -1.42 +0.74 +2.72
$9.00 ~1.39 - 0.39 -1.12 +1.04 +3.24
$10.00 -1.22 -0.13 -0.81 +1.33 +3,77
$11.00 -1.05 +0.12 -0.51 +1.62  +4.30
£12.00 ~0.88 +0.38 -0.21 +1,91  +4.82
$13.00 ~0.72 +0.64 +0.09 +2,20 +5.35
$14.00 -0.55 +0.89 +0.39 +2.50 +5.88
$£15.00 ~-0,.38 *1.15 +0.69 +2.79  +6.41

This shows that even with =21f3l”a at 15,00 ver ton
the stacked tops did not approach a replacement value
equal to their cost shown in Table IX. On the other hand,
with alfalfa at $115.00 per ton, beet-top silacze l:mcked
but 71 cents of showing a replacement value eoual to its
cost. Dried tops, however, showed a replacement value
of 17 cepts more than the actual cost per ton of feed

produced.
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Appraisal Value of Steers:

The steers were zappraised st the end of each trisl
by a representative from s Denver commission company.

Table XX shows the results of the apopraisal.

Teble XX. Comparstive Appraisal Value of the Steers -

1935=36 and 19368-37 Trials.

“Lots
Stack Stack Stack Dried Silage
Trial No. 1 No. 2 No. 3 tops pulp Silage Check
1935-36 & 8420 § 8.10 § 8.00 £ 8.35 & 7.85 f--~-- § 8435

1936=-37 10.65 10.75 10.80 10.85 11,00 10.50 11.25

Average D43 9.43 9.40 9,60 9e43 ===-= 9.80

The appraisal for the two trials indicates little
difference in the finish of the steers fed the stacked
tops. However, there was definite trend towards better
finish in the stack No. 1 fed steers followed in order
by the sfack No. 2 cattle, with the steers getting the
stack No. 3 tops showling decidedly the least finish.
Parties acquainted with the experiment felt that the 1936~
37 appraisal for lot 7, getting stack No. 3 tops, was
somewhat highe

The difference in appraisal for the sllage-wet-pulp-
fed steers for the two years gives a victure of the dif-
ference in condition produced by clean and dirty silage.

The appralsal indicates good finish on the dried top~-

fed steers, even though in 1936-37 they d4id not carry
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quite as high condition as in 1935-36.
The steers fed beet-top silsge with no wet pulp were
decidedly inferior in condition and finish to the other

1936-37 lots.

SUMMARY
A series of two experiments conducted at the Colorado
Station relative to various methods of storing beet toos
in relation to their v:ilue for fattening steers ofrlered
an excellent opportunity to meke a study of this problem.
The methods of storage included:

l. Dried tonos stored in piles sbout the size of
an inverted wash tub.

2. Ensiled beet tors,
3. Stacked tops, including:

A, Stack No. 1 ~ slternzte 6~-inch layers of
green toos and Z-inch lavers of straw.

B. Stack No. 2 - =2lternate Z-inch layers of
green tops and Z2-inch layers of straw.

C. Stack No. 3 - alternate 6-inch layers of
wilted tops and Z-inch layvers of straw.

The objectives of the study were:

1. To show the changes in feed nutrients during
storage when beet tovs are stored as dried tops,
silsge, or stacked tops.

2. To show the factors which determine the cost
of f'eed provided by beet tops under different
methods of storage.

3. To determine the feeding vazlue of dried tous,
beet-top silage, and stacked toos in a standard
beet by-product ration which is composed of
corn, cottonseed cake, wet pulp, znd alfalfa.

4, To determine the value of dried tops as a
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substitute 2nd a vartizl substitute for alfalfa
hay in a2 stendard teet by-product ration.

5. To compare the relstive value of whole versus
ground beet tops.

6. To find the valve of beet-top silzage when
replacing wet beet pulp in & stsndard beet by-
product ration.

The ash content of the beet toos used in both trials
emphasized the importasnce of sevnarating ss much soll as
rossible from the tops at time of storzge. The consistant-
ly lower percentage of ash for the beet tops used in the
1936-37 experiment compsred to those in 1935-36 showed

the effects of favorable weather in storing beet tops
relatively free from adhering soil.

The amount of fermentation and spoilage determined
the loss of nutrients by the tops under the various
methods of storage. Dried tovos showed the least loss of
nutrients because drying prevented fermentation and
spoilage to a great extent. Beet-top silage showed
approximately 50 percent less loss of nutrients than
either of the three methods of stacking tops, due mainly
to fermentation with only .47 vercent spollage. Stacked
tops showed a comparatively greater loss in feed nutrients
because of conditions ravorable for more fermentation and
spoilage. Stack No. 1 showed a slightly creater loss of
nutrients than the other two stacks. Stack No. 2 showed
.14 percent greater loss of protein and .55 percent higher
fat loss than stack No. 3, but lost 3.48 percent less

nitrogen-free extract.
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Factors determining the net cost of feed provided
by the various methods of storing beet tops included:
initial cost of tops; hzuling charge; shrink; waste;
straw, in case of stzcked tops; =2nd grinding chsrge, in -
case of ground tops.

The initial cost of dried =znd wilted toos was higher
because of less tonnuge per acre, which varies in
direct proportion with the molsture content of the tops.
However, the amount of dry mstter or feed nutrients is
the same or about the same in green, wilted, or dried
tops.

The vercent of shrinkage for the different forms of
beet tops was determined primarily by the degres of mois-
ture and fermentation loss. Dried tops showed the greatest
loss of moisture followed in order by stack No. 2, stack
No. 1, silage, and stack No. 3. Fermentation loss was
greatest 1in the stacked tops, with silage ranking next,
and then dried tops.

The percent of waste by the various beet tops was
determined by the amount of spoilage, refused feed and
dirt, plus a small amount of broken stems and shattered
leaves 1n case or dried tops. Beet-top silage showed by
far the least percentage of waste, which consisted of =
small amount of spoilage on top of the silo. Dried tops
ranked next with only a minimum of waste consisting of
shattered leaves in =addition to separated soil in the

feed bunk., The stacked tops showed a uniformly high per-
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centage of waste compsred to silage =nd dried tops. This
high loss consisted largely of spoilage sbout the outer
portion of the stacks.

Palatability has long been considered an important
factor in feeds. Beet-top silage proved to be extremely
palatable, when it was free from excessive soil. Dried
tops proved to be very palatable, except when excessively
dry and brittle. Stacked tops, even when slightly molded
proved to be ouite palatsble until warm weather caused
guick spoilage.

Beet=-top silage caused some trouble because of its
laxative effect on the cattle. The sddition of .1 pound
of lime (CaC0Oz) ver head daily spread over the silage
controlled this condition effectively.

The quality of beet tops proved to be an important
factor, especially in the case of silage., When made with
poor quality, dirty toos, silage resulted in digestive
trouble accompanied with decreased appetite among the
steers in the 1935-36 experiment. This trouble was not
experienced with better quslity silage in the 1836-37
trial. No trouble was encountered with excess soll rela-
tive to the stacked and dried tops, since the steers were
able to sort it out with much greater efficiency than in
case of the more moist silage. This was especially true
in case of the dried tops.

The length of the feeding period and the quantity of

tops fed had a direct bearing on the dietary factors




involved in feeding beet tops. This wes indicated by the
development of csses of urinary cslculi after 130 days 1n
the 10%5-36 experiment by the steers in the lots getting
ground and whole beet tops as their only roughage. NoO
further trouble occured in these lots after they were
taken off of the test retion =t the end of 134 deys =nd
put on a standard beet by-product rstion including 2lfz2lfsa,
Lots retting the different forms of tors in limited quan-
tities showed no trouble during the 160-day feeding veriod
in the 1935-36 experiment. Likewise, the steers in the
1936-37 trial receiving only limited smounts of tops

showed no urinary calcuvli disturbances until after 180
days, with the exception of one steer in the dried top-fed
lot which developed a definite case of calculi at 142 days.
In addition to urinery calculi disturbances after the 160-
day period in the 1936-37 experiment, the steers in 2all
lots getting beet tors in various forms developed cases of
bloating and loss of appretite. This was not true of the
steers that did not get bteet tops in their ration. In

o
i

view of these facts it seems safe to say that in order to
avold possible dietery trouble, beet tops in any form
should not bhe fed in large quantities to fattening cattle
for longer than 120 deys, and not over 180 days if fed in
limited amounts.

A check~up of the aversge daily rations fed to the

steers in the 1836-37 experiment showed a variation in

ash content frcm 2.91 to 4,05 percent for the lots re-
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ceiving limited guantities of beet tops. The analyses of
the urine samnles from steers in each lot indicated thst
the high percentzge 07 ash in the rstion wss responsible
for an abnormslly high elimination of minersl salts by

the animsl's body. These mineral salts probably presented
favorable conditions for the development of urinary calculil

Ground tops compsred to whole toos as the only roughe-
ege in a basal ration of corn, cottonseed cake, snd wet
beet pulr, produced .14 of a pound higher sversge daily
gain for a period of 130 asys 1in the 1935-36 experiment.
However, the $1.13 hicher revlacement value in favor of
the ground tops was not enough to cover the #3.00 grescter
net cost per ton of feed produced. In other words grind-
ing was not economical,

Beet-top sileage in the 1936-37 experiment did not
prove to be sufficlent as the only succulent feed in sa
ration of corn, cottonseed cake, and alfalfa, compared to
the same basal ration inclvding a limited amount of silage
supplemented with wet pulp. The steers made the lowest
galns &nd showed the poorest finish compared to the other
lots in the experiment.

The combined results of the two experiments showed
dried tops and beet-top silage to be superior to stacked
tops as a partial substitute for slfslfs in 2 stsndsrd
beet by~product ration. They produced more gain, higher
finish, and showed a greaster replacement value in the

ration, Dried tops showed an advsntsge over beet~-top
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silsge in these respects for the Z-yesr comruearison. This
was due mainly to digestive trouble caused by dirty, poor
quality silage fed in the 1935-36 experiment, which re-
sulted in poor gaeins snd steers with inferior finish. On
the other hs:d, good guality silzge in the 1236=-37 ex-
periment produced higher gains and suverior finish com-
pared to the dried top-fed steers. Stack No. 1 showed
less replacement valve than the other stacks, but produced
more galn than steck No. 3 and cdeveloped better finished
steers than those fed either stsck No. £ or No. 3. The
net cost pver ton of feed provided was also less for stack
No. 1. Stack No. 3 was the least desirsble because of
the lower gains and inferior finish produced along with
its low replacement value.

Statistical analysis was applied to the steer g=ins
for the combined trisls, including the check lot snd the
lots receiving either dried tops, beet-top silage, stack
No. 1, stack No. 2, or stack No. 3 tops in limited quen-
tities in 2 standard teet by-product ration. There was a
significant difference in the mean deily c¢ain between
yeers, with an F value of 5.54 (5 percent point). The
low F velue of 1.40 for between lots and 1.60 for lots X
years indicated that these va=riances could be attributed

to sampling error.
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CONCLUSIONS

Great care shouvuld be uvsed in storing hLeet tovs in
order to eliminste as much adhering soil es rossible.

Stacked beet tops will lose a greater proportion of
feed nutrients during storsge than elther silage or
dried tops.

Beet tops repl:=cing 211 of the alfalfa in a standard
beet by=-product ration for yesrling steers may cause
severe dietary trouble after 120 days.

Grinding beet tops 1s expensive, and the feeding
value is not enhanced enough to justify its cost.

Dried tops and beet-top silege are more desirable for
yearling steers as s partisl substitute for alfalfa
in a standard beet by-product fattening ration than
beet tovps stacked with straw.

When beet tops are dirty, they give best results in
e standard beet by-product retion when fed =s dried
tops, since the cattle are able to sepsrate cut a
high percentzge of the incorporated soil,

Clean beet tops will return the nost in the form of
beet-top silage, when fed in limited quantities in &
standard beet by-precduct ration.

Beet-top silage will not fully reploce wet beet pulp
as & succulent feed in a stasndsrd beet by-product
ration.

Feeding .1 o = pound of lime (CaC0,.) per hesd deily
will control the laxative effect of“beet-top silsge.

Reet-tep silege cannot be fed to fattening e=ttle in
quantities similar to corn silage, becsuse or its
lexative properties,

In order to avoid vossible dietary trouble, beet tovs
in any form should not be fed in large cuantities to
yearling steers for longer than 120 dayvs, =nd not
over 150 days if fed in limited ambunts.
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Tsble XXI. 1935-36 Steer Allotment

Lot Lot Lot Lot Lot Lot Lot Lot
Factors 1 2 3 4 5 6 7 8
Weight: 7070 7065 7075 7070 Y7065 7070 7070 7070
Type:
Choice 9 9 9 9 9 9 9 9
Good 1 1 1 1
Medium 1 1l 1 1
Condition:
Choice 4 3 4 3 3 4 4 4
Good 5 7 5 7 7 ) 6 6
Medium 1 1 1
Origin:
North
Park 9 9 9 9 9 9 9 9
Smith 1 1 1 1 1 1 1 1
olor:
Dark 2 1 2 1 2 2 2 2
Medium 7 8 7 7 7 7 7 7
Light 1 1 1 2 1 1 1 1
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Table XXII. 1926-37 Steer Allotment
Lot Lot Lot Lot Lot Lot Lot

Factors 1 2 3 4 5 6 7
Weight: 6435 6435 6445 6450 6440 6435 6430
Tvpe:

Choice 6 5 6 6 5 6 6

Choice~- 1 1 1 1 1

Good + 1 2 1 1 1

Good 1 2 3 2 3 3 2

Good - 1 1 1
Condition:

Choice 1 1 1 1

Choice~-

Good + 1

Good 8 6 7 7 8 8 8

Good- 2 1 1 2 1 1

Medium 1 1 1 1 1
Origin:

Brackenbury 3 3 2 3 3 3 2

Swan 2 3 3 2 3 2 2

Dunlap 2 2 2 2 1 2 3

Williasms 3 2 3 3 3 S 3
Color:

Dark 1 3 1 2 2 3 1

Medium 9 ) 9 7 7 6 8

Light 2 1 1 1 1
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Table XXIII, Meteorolcgical Data

Meen Maximum Tempersture Vean Uinimum Temperature

Month 1935-36 1936-=37 Normal Month 1935-36 1936-37 Normsl

October 60.8 60.95 63.8 October 33.6 33.4 3245
November 45.6 02.8 50.9 November ££.7 21.9 21.5
December 45.6 43.3 41.7 December 15.9 17.%7 13.7
January 41l.6 2345 40.4 January 16.6 -2.1 12.0
Februsry 34.0 41.8 41,9 Pebruery 5.4 15.8 14,0
March 52.0 46.3 49,7 March 23.9 23.3 22.1
April 62.1 59.2 59.8 ipril 3345 31l.2 51.8

|May 73.0 70.6 €7.8 May 45,3 43.2 40.6

Mean Tempersture Precipitation

Month 1935-36 1956-37 Nornsl konth 1235-36 1936-37 Normal

October 47.2 47.0 47.8 October 0.62 1.38 1.09
November 34.2 37.4 36.0 November 0.66 0.18 0.48
December 30.8 30.5 27.6 December 0.00 0.38 0.45
January 29.1 10.7 26.1 January 0,04 0.56 0.38

7.

0

B)

Februery 19.7 28.8 February 0.39 0.53 0.62

S.

W
O

March 37.9 34.8 March 0.71 1,14 0.89
April 47.8 45,2 45,7 April 1.17 2.23 1.98

May 59.1 56,9 54.2 May 1.10 1.48 2.8%7
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Table XXIV. Summary of Steer Gains - Stack No.l Lot.

Average Average Average

Trial Date Days weight gain daily gain
1935-3%36:November 26 =--= 695,63 = cam== ————
December 26 30 753,13 62.950 2,08
January 25 30 821,33 63.75 2.13
February 24 30 835.65 53,75 2.13
March 25 30 230,63 95.00 3.17
April 24 30 1036.,25 55,62 1.85
May 4 10 1033.13 - 2.12 -0.31
Entire period T80~ 337.50 2,11
1936-37:November 10 —=-- 641.83 ———-- --=-
December 10 30 721.00 79,17 2.64
January 9 30 731.00 70,00 2.33
February 8 30 861.00 70.00 2.33
March 10 30 941,00 80,00 2,87
April 9 30 999,00 58,00 1.93
May 4 25 1034.00 35,00 1.40

Entire period 175 392.17 2.24
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Table XXV, Summary of Steer Gains - Stack No.2 Lot

Average Average Average

Trial Date Days weight gain daily gain
1935-36 :November 26 ==-- 696,11 W ce==-- ————
December 26 30 761.11 65.00 2.17
January 25 30 830,56 69.45 2e32
February 24 30 900.00 69.44 2,31
March 25 30 995,00 956.00 6717
April 24 30 1041.,67 46,67 1.56
May 4 10 1035.74 - 5,93 -0.59
Entire period 160 339.63 2.12
1936-37 :November 10 ---- 640,50  ---=- ~—--
December 10 30 726,00 85,50 2.85
January 9. 30 796.50 70,50 230
February 8 30 873.00 76.50 2.55
March 10 30 954,00 81.00 2.70
April 9 30 1017.50 63450 2.12
May 4 25 1038.00 20,50 0.82
Entire period I75 397,50 2.7
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Table XXVI. Summary of Steer Gains - Stack No.3 Lot.

Average Average Average

Trial Date Days weight gain daily gain
1935-36:November 26 ==== 69L.17  ec-=- ————
December 26 30 739.00 47,33 1.59
January 25 30 827.50 88.50 2.95
February 24 30 891.50 64,00 2.13
March 25 30 985.00 93.50 3.12
April 24 30 1022.50 37.50 - 1.25
May 4 10 1012.50 -10.,00 -1.00
Entire period T80 321.33 2.01
1936=-37:November 10 —===- 642.50 = —==-- ————
December 10 30 722,90 380,00 Z.6%7
January 9 30 793.50 71.00 2,37
February 8 30 358.00 64,50 £.195
March 10 30 934.00 76,00 2.53
April 9 30 1000.00 66,00 2420
Yay 4 25 1030.50 30,50 1.22

Entire period 175 338.00 2,22
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Table XXVII., Summary of Steer Gains - Beet-top Silage

Lot.
Average Average Average
Trial Date Days weight gain daily gain
1935=-36 :November 26 ==-= 688,50 ----- ———
December 26 30 755,50 67.C0 2eR3
January 25 30 812.50 57.00 1.90
February 24 30 894,50 82,00 2.73
March 25 30 372.50 78.00 2.60
April 24 30 1022.50 50.00 1,67
May 4 10 1031.67 9.17 0.92
Entire period T80 343,17 Z2.14
1936-37 :November 10 <=== 645,95  ----- ----
December 10 30 728,89 82,96 2,77
January 9 30 813.33 84.44 2.81
February 8 30 873.33 65,00 2.17
March 10 30 961,11 82.78 2,76
April 9 30 1022,22 61,11 24,04
May 4 25 1060,74 38,52 1.54

Entire period 175 414,81 2. 37
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Table XVIII, Summary of Steer Gains - Dried Top Lot.

Average Average Average
Trial Date Days weight gain daily zain

1935-36 :November 26 ---= 699,00  eme== ————
December 26 30 768,00 69.00 2430

January 25 30 851,50 83.50 2.78
February 24 30 926,00 74,50 2.48

March 25 30 1005,50 79,50 2465

April 24 30 1062,00 56.50 1.88

May 4 10 1067.5C 5,50 0.55

Entire period 160 368, 50 2.30
1936-37 :November 10 ---= 640.42  —=e=- ————
December 10 30 708,13 67.71 Ze26

January 9 30 796,88 33.75 2.96
February 8 30 873.13 76,25 2,54

March 10 30 945.63 74950 2.42

April 9 30 997,50 51.87 1.73

May 4 25 1037.29 39,79 1,59

Entire period I75~ 396,87 2,27
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Table XXIX., Summary of Steer Gains - Check Lot,

Average Average Aversage

Trial Dates Days weight zain daily zain
1935-36 :Movember 6 ———— 695.50  —====- .-
December <6 20 759,50 64.00 2.13
January <5 20 827.00 € 8.00 <.:7
February 24 30 919.50 92.00 3.07
March 25 30 1001.50 82.00 2.73
April 24 30 105..50 57.00 1.90
May 4 10 1064.00 5.50 .05
Entire period T80~ 368,50 e 30
1936-37 :November 10 ———— 40,00 | mmewm- —————
December 10 20 727.50 87.5C .92
January 9 30 307,50 30,00 2.67
February 8 30 331,0C 85%.50 ~e18
March 10 20 966.00 75.00 2.50
April 9 30 1032,5C 66,90 ZeR%
May 4 25 1073,60 40,50 1.6%

Entire period 175 433,00 2.47
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Table XXX. Summary of Steer Gains - Ground Beet Top Lot.

Average Average Average

Trial Date Days weight galin daily gain
1935-26 :November 286 ==-- £30.50 | cma=a ————
December z6 30 7€2.50 7.00 Z.40
January %5 30 826,00 65,950 2.1z
February 24 30 904,56 78.50 2.6z
March 25 30 996,50 32.00 3.07
April 4 10 1001.50 5.00 0.5C
Entire period 130~ 311,00 2.39

Table XXXI., Summary of Steer Gains - Whole Beet Top Lot.

Average Average Average

Trial Date Days weight galn daily gain

1935-36 :November 26 -—— 688,15 W ~=e=- ————
December 26 30 762,22 74,07 2.47
January 29 30 838,33 76.11 2.04
February 24 30 914,44 76.11 2.54
March 25 30 959,44 45,00 1.50
April 4 10 980.00 20,56 0.82

Entire period 130 291.85 2.2
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Table XXXII. Summary of Steer Gains - Beet-Top Silage

(without wet pulp) Lot.

Average Average Average

Trial Date Days vweight gain daily gain
1936-37 :November 10 --== 641,48  ce--- ———
December 10 30 682,78 41,30 1.38
January 9 30 761.11 78433 2.61
February 8 30 818.89 57.78 1.93
March 10 30 890,00 71.11 2,37
April 9 30 945,56 55,56 1.85
May 4 25 292,78 47,22 1.89
Entire period I75~ 351,30 2.C1
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