
------------------------------------------ ---- -- -------

Sugar Beet Tops and ~odern Sugar Beet 

Production l 


LIONEL HARRJS,~ D. C. CLANTON AND M. A. ALEXANDER 3 

Received for publication July I4, I964 

The sugar beet te p, a by-product of the sugar beet industry. 
is a valuable livestock feed (1, 2, 3,4, 5, 6, 7, 8, 9, 10, and 11).4 

During the 5-year period (1942-47), Harris (12) reported 
an average yield of 8.4 tons of edible silage from the tops of 
sugar beets which yielded 16.5 tons of roots per acre. The beets 
were topped by hand. The feeding value of the beet top silaQ'e 
was comparable to that of corn silage for fattening lambs (13). 

During recent years considerable progress has been made 
in the development of sugar beet top harvesting machines. Data 
have been collected at the Scotts Bluff Experiment Station on 
the yields of sugar beet roots and green sugar beet tops harvested 
mechanically and yields of edible silage obtained from ensiling 
the green tops. 

Experiments have been conducted during the past 12 years 
to determine the feasibility of using beet top silage as the only 
roughage in lamb and cattle finishing rations and the effect 
method of harvesting and storing beet tops have on their feed 
value. 

Materials and Methods 

The sugar beet top silage, corn silage and alfalfa hay used 
in these experiments during; the period 1951 to 1963 were pro
duced at the Scotts Bluff Experiment Station. Previous to J9'57 
beet top silage was made by chopping and ensiling beet tops 
from the windrow, one to seven days after beets were topped 
with a two-row John Deere topper. From 1957 to 1959 beel: tops 
were harvested for silage with an experimental beet top harvester 
consisting of a two-row John Deere topper mounted on a Ferguson 
forage harvester. From 1960 to 1963 unwilted beet tops were 
harvested for silage with a Lockwood beet top harvester (Fi~!llre 
I). Beet tops were chopped and ensiled in piles or cribs, on slop
ing ground to permit drainage o[ excess liquid. 

Range produced feeder lambs averaging between 65 and 76 
pounds were used in the lamb feeding experiments and Here
ford yearling steers were used in the cattle feeding experiments. 

1 Published with the approval of the Di rector as Paper No. 1579 Journal Series, 
Nebraska Agricultural Experiment Station. 

2 Scotts Bluff Experin, ent Station , ~litch e ll. N: bras'; a . 
3 Animal Science Deparlmc nt , UniverSity of Nebraska , Lincoln. 
4 Numbers in parentheses refer to literature cited. 
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Figure I.-Harvesting sugar beet tops for silage, Scotts Bluff Experi. 
ment Station. Green tops from this field yielded 19.1 tons per acre, beet 
roots, 19.9, and edible silage 14.2 tons. 

Animals 'were randomly assigned to groups. The group feeding 
procedure was used in all experiments. They were fed twice 
daily. Fresh water was available at all times. Salt, the only 
mineral fed , was given free choice. Individual weights were 
raken periodically. 

This experimental machine was developed and made avail
able to the station by Mr. Lloyd Smith of Gering, Ne braska. 

Results and Discussion 
Yield of roots, tops and edible silage 

Yields of su~'ar beet roots, tops and edible silag-e from various 
fields during the period 1957 to 1962 are shown in Table 1. 

In 1961 , three methods of storing unwilted beet tops silage 
'I'ere used. Over 14 tons of edible silage per acre were obtained 
frum a field , where beets yidded 19.9 tons, and unwilted tops 

Table I.-Yields of sugar be-et roots, tops and edib'e sila , e ( 19,,7·1962). 

Sugar beet roots 
Edible 

Edible silage 
per (on o[ 

Avg. yield Sucrose Beet tops silage beet roots 
Year ACTeage Tons/ Acre % Tons/ Acre TOils/ Acre pounds 

1957 16.36 16.20 15.9 12.65 8.10 998' 
1958 22.00 18.42 16.5 8.93 969' 
1958 1 I .00 21.04 16A 14.20 
1960 25.40 20.57 16.4 19.06 9.35 910" 
1961 8.33 19.91 15.6 19.20 14.16 1707' 
1961 7.00 15.50 16.6 14.00 6.49 734" 
1961 9.15 15.97 14.6 17.92 8.94 II 193 

1962 44.4 15.80 15.5 10.38 1314' 
Mean 17.93 16.0 16.17 9.48 1107 

1 Uncovered Slack. 
2 Stacks covered immediately with black plastic. 
3 Cribs lined with paper. 



434 JOCR)\AL 01 THE A. S. S. B. T. 

19.2 tons. The pile of unwilted tops was covered immediately 
after harvest 'with black polyethelene plastic, weighted down 
with chopped forage to seal out air and prevent wind damage 
to the plastic. The edible silage in this experiment was harvested 
at a cost of $2.51 per ton (14). '!\Then unwilted tops from a 
second field yielding 14.0 tons per acre from beets that yielded 
15.5 tons, were ensiled in an uncovered stack the yield of edible 
silage was only 6.49 tons per acre. Unwilted tops from a third 
field were ensiled in cribs and yielded 8.94 tons of edible silage 
per acre. This is not a valid comparison of methods of ensilin~ 
beet tops because of the variability in yield betwee~ fields. The 
data are presented as a record of experiences in the making and 
feeding of beet top silag·e. The plastic used to cover the pile of 
unwilted forage immediately after harvest appeared to reduce 
shrinkage and spoilage and has been in standard use at the Station 
since 1961. 

The mean yield of edible silage (1957 to 1962) from all 
fields, in procedures used in making silage and methods of storing 
silage was 9.48 tons or 1107 pounds per ton of beets. 

Beet top sila~e in lamb feeding experiments 
Beet tot) silage vs. corn silage 

The beet top silage used in seven experiments conducted 
between 1951 and 1960 was made by chopping and ensiling 
beet tops in cribs or stacks. For the first four experiments the 
tops were chopped from one to three days after the beets were 
topped. The beet top silage used in the last three experiments 
was harvested without wilting. The beets were topped , chopped 
and ensiled in one operation. 

The corn silage used in the first experiment was made from 
frosted immature corn yielding 30 to 40 bushels of ~rain per 
acre. The silage was palatable and readily consumed by. the 
lambs. The corn silage used in each of the other exoeriments 
was made from well matured corn that yielded over 100 bushels 
of gTain per acre. All the corn silage was stored in trench silos. 

Good quality ground alfalfa hay was used in all of the ex
periments except the first in which the alfalfa hay was only fair 
in quality. Dehydrated alfalfa ,"vas standard product containing 
17% protein. In the fint four experiments the concentrate mix
ture was equal parts by weight of corn, barley and dried beet 
pulp pellets. A mixture of equal parts corn and dried beet pulp 
pellets was used in the last three experiments. 
Experiment 1 (1951·52): The relative feeding value of beet 
top silage and corn silage, each supplemented with two levels 
of dehydrated alfalfa pellets, or two levels of alfalfa hay was 
studied (Table 2). Forty-five lambs were used in each treatment. 
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5'"Table 2.-Thc relative reed value 01 beet top silage and corn silage supplemented with deh)'drated alfalfa or aUalfa hay at two levels (45 lambs 
per treatment (1951-52). Z 

9 
Beet top silage Corn silage 

:>' 
Dehydrated alfalfa Alfalfa hay Dehydrated alfalfa Alfalfa hay >

'"d 
~ 

~ Average daily gain, pound 0.35 0.36 0.30 0.29 0.32 0.35 0.25 0.26 
>-' 
<J:) 

0'> 
Average daily ration, pounds <.;p 

Concentrates1 1.15 1.15 1.15 1.15 1.15 1.15 1.15 

Dehydrated alfalfa 0.45 0.67 0.45 0.67 

Ground alfalfa hay 0.51 0.76 0.52 0.77 

Beet top silage 4.76 3.81 4.81 3.80 

Corn si lage 4.03 3.29 4.11 3.32 

Feed pel' cwL gain, pounds 

Concentrarest 332 320 387 407 369 336 452 444 


Dehydra ted alfalfa 127 188 142 193 


Cround alfalfa hay 166 260 205 ~Ol 


Beet top silage 1342 1059 1379 1305 


Corn silage 1273 940 1623 1260 


Death loss (Listeriosis) 3 o 5 3 7 5 

1 Concentrate mixture was 13% soybean meal and 29% each : corn, barley and dried beet plup pellets. 

~ 
<.;0 
<ft. 

1.15 
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Lambs fed beet top silage gained faster and required less 
feed per pound of gain than those fed corn silage (Table 2). 
Lambs fed dehydrated alfalfa gained faster and required less 
feed per pound of gain than those fed alfalfa hay with both 
beet tops and corn silage. Little benefit was received from using 
the higher levels of alfaHa hay and dehydrated alfalfa pellets. 
Lambs receiving aHalfa hay a nd corn silage did not perform as 
well as those receiving alfalfa hay and beet top silage. 

Experiments 2, 3, and 4 (1953-56): The relative feeding value 
of beet top silage and corn silage fed at three restricted levels of 
intake was studied in three trials replicated over' three years 
(Table 3) . Fifty lambs per treatment were used each year. 

Table 3.-The relative feed "alue of beet top silagt. and corn sil age fed a t three lev~ls 
(Three·year average 1953-56). 

Beet top silage Corn silage 

Average da il y ga il} , pound 0.29 0.29 0.30 0.29 0.30 0.27 
Average dail y ration, pounds 

Concentrate1 1.14 1.1 4 1.14 1.1 4 1.14 1.14 
Silage 1.0 1.8 2.6 1.0 1.8 2.4 
Alalalfa ha y 1.4 1.1 0.9 1.2 0.9 0.5 

F< ed per cwt. gain, pounds 
ConceIltrate 392 400 379 395 384 415 
Beel lOp silage 345 632 857 

Corn si l age 347 607 903 
Alfalf a hay 476 376 290 426 302 176 

Dea lh 10Sl lOlal , 3·yr. period 0 0 3 0 2 

'Conccmra te mi xlUre was 8.8 % soy bean meal and 30.4% cach : corn , barley and dried 
beu pulp pellets. 

Beet top silage was fed at restricted rates of 1.0, 1.8 and 2.6 
pounds per lamb daily and corn silage on the same basis except 
the greatest amount of corn silage that the lambs would con
sume was 2.4 pounds per head daily (Table 3) . The lam~s fed 
the highest rate of beet top silage (2.6 pounds) would have 
consumed more had it been offered to them. AHalfa hay was 
fed free choice and as silage consumption increased consumption 
of hay decreased. 

Lambs fed the high rate of beet top silage gained faster than 
those fed the high rate of corn silage. They also consumed less 
feed per pound of gain. Other"wise, the gains of lambs fed the 
three rates of beet top silage and the light and medium rates 
of corn silage were comparable. 

Experiments 5, 6, 7 (1957-60): The relative feeding value of 
beet top silage and corn silage fed according to appetite was 
studied in three trials replicated over three years (Table 4). 
Fifty lambs per treatment were used each year. 
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Table 4.-The relative feeding value of beel top Silage and corn silage fed ad libitum 

(Three Yeal' Ave"age 1957·60). 

Beet top 3ilag c Curll si.agt::: 

Average daily gain, pound 0.40 0.38 
Average daily ration, pounds 

Grain mixLure1 1.07 1.08 
Soybean meal 0.\0 0.10 
Alfalfa hay 0.50 0.50 
Silage 5.91 3.23 

Dry matter less ash, pound 2.:16 2.37 
Feed per cwl. gain, pounds 

Grain mixture 272 287 
Soybean meal 25 27 
Alfalfa hay 128 134 
Silage 14.96 851 

Ory matter less ash , pound 602 621 
Oeath loss. total 3-yr. period 4 5 

1 Grain mixture was one-halE corn and one-half beel [llll" pellets. 

The average daily beet top and corn silage consumption was 
5.9 and 3.2 pounds per lamb, respectively. The daily dry matter 
less ash intake was about the same in the two groups. 

Lambs fed beet top silage gained faster than those fed corn 
silage. Lambs fed beet top silage required less concentrates and 
alfalfa hay but more silage per unit ot gain than lambs fed corn 
silage. On a dry matter less ash basis the results were slightly 
in favor of the beet top silage ration. 

The chemical composition of the silages is shown in Table 5. 
Beet top silage was notably higher in ash than corn silage. iVlost 
of the ash in beet top silage was inedible material, probably sand. 

Table 5.-Chemical composition of beet top silage and corn silage used in the 1957.58 
experimeot. 

Beet top silage Corn silage 

iVIoisture, % 

Ash, % 

Crude protein, % 

Crude fiber, % 

Ether extract, % 

N ·free extract, % 

Carotene, mg/ lb. 


80.2 
6.5 
2.9 
3.2 
0. 3 
6.9 
5.5 

70.1 
1.8 
2.2 
6.7 
0.8 

18.4 
3.9 

Complete beet tOj) concentrate silage rations for finishing 
lambs 

vVhen beet tops were harvested and ensiled before wilting, 
it was necessary to stack them above ground to permit large 
amounts of liquid to drain from the pile. Chemical analysis of 
the liquid showed it had nutritive value (10.0<;'0 dry matter of 
which 64<;'0 'was nitrogen-free extract). 
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To reduce seepage loss, maintain nutrients, adapt silage for 
storage in trench or upright silos and for easier handling, various 
levels of concentrates were mixed with unwilted beet tops in 
1960, 1961 and 1962. The amount of concentrates necessary to 
prevent loss of liquid varied depending on the moisture content 
of the sugar beet tops. 

The mixed rations were compared with near the same amount 
of concentrates consisting of the same ingredients, fed separately 
with beet top silage in three experiments (1960-63) and with 
corn silage in two experiments (1960-62). One complete ensiled 
ration was used in 1960, three in 1961 and four in 1962 Crable 
6). Each treatmenl was fed to 50 lambs in each experiment. 

Table 6.-Ensiled beet top-conecn :..atc mixtures. 

1960 1961 1962 

Ration ~Icdium 

Ingredients Light Medium Heavy Light light M eJiul1l Hea"y 

Gorn 150 JOO 150 200 50 J09 liS 258 
Beet pulp 

pellets 150 JOO 150 200 50 109 175 258 
Dehydrated 

alfalfa pelle ts 150 100 150 200 50 J09 J75 258 
Soybean meal 30 
Unwilted sugar 

beet tops 2000 2000 2000 2000 2000 2000 2000 2000 

The chemical composItlon of the silage used is shown in 
Table 7. The composition of the beet top silage was similar 
each year, but the composition of the mixed rations varied greatly 
according to rates of concentrates used. On a dry matter basis 
beet top silage contained about 35% ash; most of this vvas sand. 

Experiments I and 2: In 1960 and 1961, lambs fed beet top 
silage gained significantly faster than lambs fed corn silage with 
comparable amounts of concentrates (Tables 8 and 9). Dry 
matter intake indicated that beet top silage was more palatable 
than corn silage. Dry matter intake less ash was determined 
because of the high ash content of the beet top silage. 

It was difficult to determine the amount of concentrates con
sumed by lambs fed the complete rations. One of the objectives 
was to determine the difference in feeding value of concentrates 
ensiled with beet tops and concentrates not ensiled, but fed 
separately. In the first experiment (1960-61), there was no dif
ference in gain from the two methods of feeding concentrates. 
Lambs fed the ensiled mixture consumed more dry matter, but 
gained little more (Table 8). 
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Table 7.-Chemical composition of silages used in the lamb {<eeding experiments. 
~ 

Moisture 
% 

Ash 
% 

Crude 
protein 

% 

Ether 
extract 

% 

Crude 
fiber 

% 

N-free 
extract 

% 
Calcium 

% 
Phosphorous 

% 

Z 
9 
5-" 

1960-61 

Corn silage 

Beet top silage 

Beet top·concentrate Sil age 

71.50 

76.30 

6l.l0 

1.70 

7.20 

7.96 

2.3 1 

2.88 

6.3 1 

l.ll 

0.61 

1.58 

6.06 

3.20 

5.06 

17 .32 

9.81 

17.99 

0.08 

0.23 

0.31 

0.05 

0.03 

0.09 

> 
"")<> 

r 
<D 
O"l 
CJ< 

1961 -62 

Beet top Silage 

Beet top-concentrate Silage 

Light 

Medium 

Heavy 

78.90 

73.00 

68.30 

65.90 

8.18 

4.64 

5.89 

7.02 

2.70 

4.40 

4.98 

6.13 

0.39 

0.50 

0.76 

0.87 

2.97 

4.85 

4.91 

5.67 

6.88 

12.6 1 

15 .16 

14.41 

0.84 

0.86 

0.62 

0.58 

0.10 

0.17 

0.15 

0.20 

1962-63 

Beet top sil age 

Beet top-concentrate silage 

Light 

Medium-light 

Medium 

Heavy 

79.78 

72.50 

70.43 

67.54 

61.25 

7.00 

6.45 

6.76 

5.10 

5.98 

2.88 

3.73 

2.98 

5. 14 

6.56 

0.39 

0.50 

0.77 

0.85 

1.01 

2.90 

3.73 

3.65 

4.87 

6.06 

7.06 

13.09 

15.41 

16.50 

19.14 

0.20 

0.21 

0.22 

0.26 

0.34 

0.03 

0.05 

0.06 

0.07 

0.09 

.... 
<.>0 
<D 
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Table S.-Relative feeding value of corn silage and beet top silage fed with concen· 
trates ensiled and not ensiled (1960-61). 

Concenlrate Concentrates not 
Corn neet top ensiled with ensiled with 
silage silage beet tops' beet tops' 

A\crage daily gain, pounds 0.42 0.44 0.47 0.46 

-\verage daily ration, pounds 
Concentrates 1.74 1.74 1.64 
Corn silage 3.14 
Beet top silage 6.19 6.95 
Mixed si lage 9.59 
Dry matter less ash 2.32 2.51 2.99 2.57 

Feed per cwl. gain, pounds 
Concentrate 415 398 359 
Corn silage 750 
Beet top silage 1419 1545 
Mixed silage 205S 
Dry matter less ash 552 570 637 558 

1 Ration was made by mixing 150 pounds each of corn . b(e t pulp pellets and dehydrated 
alfalfa pellets and 30 pounds soy bean meal per ton of unwilted beet tOps at time of ensiling. 

'An attempt was m ade to feed the same a mount of concentrate as was red in the ensiled 
concentrate·beet top mixed ration. 

In the second experiment lambs fed the concentrates not 
<.>nsiled at medium and heavy rates gained significantly faster 
than those fed the ensiled mixtures (Table 9). There was a 
highly significant interaction between levels of concentrate feed
ing and method of preparing rations. Differences in dry matter 
intake may account for some of the differences in gains. How
ever, it appeared that the light rate of feeding concentrates 
ensiled with tops produced greater gains than heavier rates, 
·whereas the reverse was true when concentrates were fed sep
arately. 

Experiment 3: In 1962 four di.fferent rates of concentrates were 
ensiled with beet tOps and compared with similar rates of con
centrates fed separa tely (Table 10). In this experiment gains 
of lambs increased lvith increasing amounts of concentrates in 
the ration, except for the heavy ensiled concentrate-beet top 
ration, which produced a lower gain than the medium rate of 
concentrates ensiled with tops. The medium light and medium 
rates of concentrates ensiled with beet tops produced about the 
same gains as similar rates o[ concentrates fed separately. Superior 
gains were obtained with concentrates fed separately at the light 
a nd heavy rates. Daily consumption of the complete ensiled 
rations declined with increased amounts of concentrates in the 
ration. The light mixture did not contain enough dry matter 
to finish the lambs satisfactorily. The best results vI/ere obtained 
with the medium mixture. 
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TabJc 9.-Relalh'e [ceding value o[ co rn silage and beel top sHag-e fed with varying 
alnountS of cOJl tcnLraLcs (~ nsiled a nd not ensiled . 

Concennalt:s ensiled Concentrate!; n :; t ensi~ed 

with beet tops' wi i ll beet tops~ 
Corn 
silage Light Medium Heavy Light Medhnn Heavy 

Average da ily 
gain, pounds 0.35 0.37 0.34 0.3 1 0 . ~ 7 0.42 0.41 

.\ vcrage daily 
ration, pounds 

Concentrates 1.62 1. 37 1.70 1.95 
Corn silage 3.61 
neet top sil age '8.73 7.73 6.67 
Mixul silage 10.14 9.22 8.20 
D ry matter less ash 2.34 2.27 2.38 2.22 2.28 2.43 2.5 1 

Feeri per cwt. 
g-a in, po unds 

Concentra tes 464 363 405 471 
Corn si lage 1033 
Beet top silage 2331 1848 1625 
Mi xu.l siJage 276 1 273 1 26 1 ~ 

Dry matter 
less ash 669 554 700 716 616 579 612 

' Light mi x was 100 poullds each of corn, beel p ulp pell e ts and deh yd rated alfalfa per 
ton of unwiltcd beet tops. iVIediu m mix 'was 150 pou nds each of corn, beet pulp pt 'i!ets 
and dehyd ra ted alfalla per ton oE un wilted beet tops. He" ,'y mix was 200 pounds each of (o rn , 
beet pulp pellets and dehydra ted a lfa lfa per ton of unwilted bee I tops. 

2 An a tte mpt was maoe [0 feed the sarne amount of concen trate as was fed in the 
ensiled concen trate-bee t top mixed rati ons. 

The larger the amount of concentrate used in the mixed 
silage the grea ter the amount of loss due to spoilage. In the 
h eavy mixture it vv as estimated one third o[ the silage was lost 
due to spoilage even though the silage was stored in crius 
covered with plastic. The lambs were fed the mix tures until the 
good silage was gone. [his accounts for the variation in time 
the lambs were on feed in the third experiment. Silo st ructures 
are necessary to prevent the spoilage in the mixed silage. 

Of th e 400 lambs fed the ensiled beet top-concentrate mix
tures during the three-year period only one di ed. Digcsti v(' 
disturbances or urinary calculi were not encountered. 

Beet top silage in cattle finishing rations 

Two experiments designed to compare beet top silage with 
corn silage and with compl ete beet top-conce ntrate silage mIx
tures were conducted in 1960-61 and 1962-63. 

In the first experinlent beet top silage was compared with 
corn silage as the major roughage in a cattle finishing ration 
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Table 10.-Relative feeding value oC beet lOp silage fed with varying amounts of concentrate en~i1ed and not ensiled (1962-63). 

Light 

Days on feed 

Average da ilv ga in , pounds 

A\ erage dail y ration, pounds 

Concentrates 

"fixed silage 

Beet top silage 

Feed per ewe. gain, pounds 

Concentra tes 

l\'lixed silage 

Beet top silage 

76 

0 .25 

10.3 

4165 

Concentrates ensiled 
with beet tops-' 

Concen trates 
not ensiled' 

Medium 
Light Medium Heavy Light 

Medium 
Light Medium 

.._--

79 59 55 83 92 92 

0.40 0.49 0.45 0.30 0.42 0.50 

1.0 1.6 2.2 

9.5 9.2 7.8 

8.2 5.9 5.2 

338 391 437 

2352 1894 1742 

2729 1423 1037 

Heavy 

92 

0.52 

2.4 

4.8 

'-< o 
c:: 

459 :0 
Z 
~ 

920 o 
"1 

>-l 
:I) 

1 Light mix was 50 pounds each corn, heel pulp pellets and dehydrated alfalfa per ton of unwilted beet tops .. Medium·light mi x was 109 pounds t'1 

each of corn, beel pulp pellets and dehydraled alfalfa per ton of unwiltcd tops. Medium mix was 175 pounds each of corn, beet pulp pellets and > 
deh ydra ted alfalfa per lon of unwilled beet lOpS. Heavy mix was 258 pounds each of corn , beet pulp pelle ls and dehydrated alfalfa per ton of 
unwilled beet tops. (fJ 

2 An attempt was mad e to feed the same amount of concentrate as was fed in the ensiled concentrate·beet top mixed ra tions. (fJ 

t;;;; 

~ 
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Each treatment was replicated over five lots of seven or eight 
head each. The steers fed COrn silage gained faster, using less 
feed per pound of gain and yielded a more desirable carcass 
than steers fed beet top silage (Table 11). 

Table Il.-Relative feeding value of beet top silage and corn silage for finishing 
cattle (Average of five replications 1960·61). 

Beet top Corn 
Treatment silage silage 

N urn ber of steers 37 39 
Average weigh [s, pounds 

Initial 724 718 
Daily gain 2.36 2.78 

Average dail y ration, pounds 
Concen traLes1 17.[ 17 .1 
Ileet top sil age 35.6 
Corn silage 28.5 

Feed required j cwt gain, pounds 
Concen tra tes 725 615 
Beet top silage 1508 
Corn silage 1025 
Dressing prrcen t' 60.S 62.S 
Carcass scoreS 16.6 17.3 

1 Started on 50% groun d shell ed com and 50% dried beet pulp pelle rs and cha nged to 
65% corn and 35% bee t pu lp during the latter half of the experiment. Each steer received 
2 pounds of dehydra ted alfal fa pellets and 0.5 pounds soybean meal daily. 

'Hot carcass weigh t divided by slaughter weight x 100. 
31S, 17, 16 =high, average and low choice, respectively. 

In the second experiment two levels of concentrates and 
gTeen beet tops were mixed and ensiled (Table 12) . The mixed 
rations were compared with near the same amount of con
centrates fed separately with beet top silage and with corn 
silage. Chemical composition of the silages used is shown in 
Tahle 13. Replicate lots of eight yearling steers randomly as
signed to lots were used for each treatment. 

Table 12.-Ensiled beet top-concentra te mixtures. 

Light Heavy 
pound pound 

Unwilted teet tops 2000 2000 
Com 300 400 
Dried bee t pulp rellets 300 400 
Dehydrated alfalfa pellets 75 100 

Steers fed corn silage gained significantly faster than steers 
fed beet top silage with comparable amounts of concentrates 
(Table 14). There was a trend wward greater gains wben the 
ratio of concentrates to beet tops was increased from 600 to 
800 pounds per ton of beet tops and when concentrate was 
ensiled with beet tops ins lead uf fed separately. However, these 
differences were not highly significant. The difference in gain 
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Table 13.-Chemical cor.lpo,ilion of silages used in the steer fe.,ding trials. 

Beet top-conccnu"at e JnlxttlreS 

Corn Beet top Light H eavy 
silage silage 

Moisture, % 68.44 79.99 66.70 62.05 
Ash, % 3.'11 5.61 5.07 4.94 
Crude protein, % 2.87 3.11 5.39 5.77 
Ether extract, % 
N ·free extract, % 

0.49 
18.18 

0.80 
7.74 

0.79 
18.14 

0.90 
21.96 

Crude fiber, 
Calcium, % 

% 6.6 1 
0.08 

2.7.0 
0.21 

3.01 
0.22 

4.38 
0.2::> 

Phosphorous, % 0. 10 0.03 0.07 O.O~ 

Table 14 .-Relath'e feeding "alue of corn silage and beet lOp silag., fed with con· 
centrate ensiled and not ensiled (Average of two ,'en]icalians 1962·63) . 

Concentrate 
ensiled with 

beet tops 

Concentrate and 
beet top si lage 
fed separately 

Corn 
sil age Light Light H eavy 

Average weight, 
pounds 

Initial 739.C, 736.0 731.7 740.8 712.8 

Daily gain 3.21 2.90 2.99 2.69 2.84 

Daily feed intake, 
pounds 

Concentrate 20.1 18.8 10 .1 

Corn silage 21.4 

nee t top sil age 306 27.7 

Mixeu sil age 68.9 61.8 

Dry matter 
less ash 24.0 19.4 19.5 20.7 21J .R 

Feec:l / cwt ga in , 
pounds 

Concent ra te 632 692 688 

Corn silage 688 
Beet top silag'e 11 39 

Mixed si lage 2369 1912 

Dry mal ter 
less ash 747 669 652 770 732 

Carcass da t.a 

Yield' 
6').13 62.07 62.61 61.93 112.72 

Grade' 17.0 16.85 16.7 16.5 16.6 

Rib eye area, 
sq. inch 13.32 12.17 1265 11.44 12.10 

Fat thickness, 
inch 0.98 0.93 0.01 083 0.95 

1 HOI carcass weig h t di"id.,.j by sla ughte r we ight x 100. 

2 Carea,s grade score 16, 17, 18 ccc low, average and high choice , res:' ect h·el y. 
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is probably related to dry matter intake. Steers fed corn silage 
consumed more dry matter less ash than steers fed beet top 
silage. This was not because the beet top silage rations were un
palatable, but because they were so high in moisture and ash 
content. The steers could not eat enough to get an equivalent 
?mount of dry matter. 

Feed conversion closely paralleled the weight Rains. The steers 
fed corn sil age were the most efficient. However, on a dry matter 
le~s ash basis steers fed the ensiled complete rations were the 
most efficient. 

There was no significant difference in carcass quality or grade 
of steers fed the different silages. 

Steers fed beet top silage as the major roughage urinated 
excessivelv and were more laxa tive than the steers fed corn silage. 
The laxative effect of beet top sila~'e in lambs ,vas not as great 
as it was in steers. However, lambs fed beet top silage as the 
major rowrhage urinated more than lambs fed corn silage. Much 
more bedding 'was required to maintain lots where animals were 
fed beet top silage than where they were fed corn silage . 

. \ small amount of dry roughage vvith beet top silage in a 
cattle finishing ration should prevent the laxative effect of the 
silage. A mixture of corn and beet top silage would be desirable 
for the same purpose. 

Summary 

Experiments have been conducted during the past 12 years 
to determine the feasibility of usin~' beet top silage as the only 
rou.ghage in lamb and cattle finishing ra tions and the effect 
method of harvesting and storing beet tops have on their feed 
value. 

The average yield of green sugar beet tops (1957-62) was 
16.17 tons per acre. The average yield of beet roots was 17.93 
and sugar content of the beets was 16.0 percent. Yields of edible 
silage (1957-62) from various fields ranged from 6.49 tons (734 
pounds per ton of beets) to 14.16 tons (1707 pounds per ton 
or beets). The average yield from all areas measured was 9.48 
tons (1107 pounds per ton of beets). Much of the variation in 
yields of edible silage was due to the method of storage and 
amount of spoilage encountered. 

Lambs fed beet top silage gained faster and more efficiently 
than those fed corn silage when both silages were supplemented 
with either dehydrated alfalfa or alfalfa hay. Dehydrated alfalfa 
was superior to alfalfa hay as a supplement to either beet top 
silage or corn silage. 
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I,ambs fed either beet top silage or corn silage at three re
stricted rates gained about the same except those fed the high 
rate of beet top silage gained faster than those fed the high 
ra te of corn silage. 

Beet top silage was consumed free choice at the rate of 5.91 
pounds per lamb daily, compared with corn silage consumption 
at 3.23 pounds. The dry matter less ash intake was about the 
same for both silage rations. The lambs fed beet top silage 
gained faster than those fed corn silage. 

It was possible to mix concentrates at several rates with un
wilted beet tops to produce complete ensiled ratio·ns. The com
plete ensiled rations produced good gains, with low death loss 
when fed free choice to lambs. The lambs fed the complete 
mixed silage gained comparably with lambs fed the same amount 
of concentrates and beet top silage fed separately. 

Yearling steers fed corn silage gained faster and consumed 
less feed per pound of gain than steers fed beet top silag-e. The 
laxati ve effect of beet top silage in steers is extreme. Beet top 
silage used as the only roughage is not as desirable for cattle 
feeding as for lamb feeding. 

The results of these studies show the efficiency of su~ar beet 
farming can be improved by feeding beet top silage to livestock. 
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