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CROP ROTATION experiments under irrigation have been in operation 
since 1 9 1 2  at the Scottsbluff Field Station in western N ehraska. The 
elevation of the Station is approximately 4 ,000 feet. The 3 7 -year mean 
frost-free growing season extends from May 14 to September 2 7 ,  or a 
period of ahout 1 3 6 days. Mean annual precipitation has been 1 3 . 64 

inches. Of this amount 1 1 . 0 4  inches has fallen during the growing season , 
April to Septemher, inclusive, mostly during April, May, and June. The 
soil at the Station is classed as Tripp very fine sandy loam. 

During the 30 �year pcrioJ, 1 9 1 2  -4 1 ,  the rotation experiments dealt 
mainly with studies of farnl m.anure and legume crops (alfalf;l and sweet
clover) for the maintenance of soi l  productivity. In  1 94 '2 ,  in addition to 
farm manure,  studies of commercial fertilizers ( phosphorus and nitrogen) 
were included in hoth legume and non-legume rotations. The crops grown 
in these rotations comprise sugar heets, potatoes, beans, harley, corn, a lfalfa, 
and sweetclover. 

This report deals only with the sugar heet crop, anu mainly with the 
yields of sugar beet tops harvested for silage Juring the f)-year period 
1 942�47.  Yields of sugar heets anJ gross sugar:! have been tahulated to 
show the relationship between yields of tops, roots, and sugar. 

Since 1 942 sugar heet tops from most of the irrigated rotation sugar 
beet p lots have heen harvested from 1 to 10 days after the beets were 
topped with the exception of 1 9 4 7  when snow delayed the harvest of tops 
for approximately ,,0  days. During the first 3 years ( 1 94 2 · 4 4 ) the tops 
were stacked, and during the l ast " ( 1 9 4 5 -4 7 ) they were put in  a pit silo. 
They were not chopped or cut hefore stacking or ensiling. Very good silage 
resulted from hoth methods of handling the tops. However, of the total 
weight of green tops ensiled, 78 . 0  percent was removed as edible silage in 
1 9 4 5  and 1 946 from the pit silo, compared with 6 2 . R  percent in 1 94 2 ,  

1 9 4 3 ,  and 1 9 4 4  from the  stacked tops. Edihle silage referred to  here repre
sents that actually consumeu hy lambs in feeding experiments where soil 
and other inedible products were weighed hack at intervals during the 
tests. 
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Agricultural Engineering, Agricultural Research Adm ini�tratlon, United States Department of Agrkultllre 

2'The author is indebted to S .  B .  N,!ckols, Agror:omis.t, Divisi?11 of Sugar Plant Investigations, 
Bllrc:au of Plant Industry, Sods, ,md Agflcllltur<ll Engmeenng, AgrICultural Research Admjnisrration. 
United States Department of Agriculture. for s l lgar analyses and gros� yields of sugar per acre. 
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I n  the stacked silage some maid grew o n  a l l  the surface exposed t o  the 
air. Only part of this molc.ly silage was readily eaten by the lambs. Desir
able tops of light ... brawn or green calor were not encountered on the out' 
side of the stack . Most of the outside tops to a depth of 6 to 12 inches 
were moIdy, or dark, brown or black in col or. In the pit silo very little 
surface was exposed to the air and a very small amount of moldy, slushy, 
or severely burned tops was encountered. Inside the stack the quality of 
the si lage was as good as that produced in the pit silo. 

The following discussion reports the yields of edible beet-top silage 
from various kinds of crop rotations : (a) untrea ted non,Iegume rotations, 
(b) untreated legume (alfalfa or sweetclover) r"t-ltions, (c) non- legume 
rotations treated with manure or commercial fertilizer, (d) legume (alfalfa) 
rotations treated with manure or commercial fertilizer, and (e)  legume 
(sweetc1over) rotations treated with manure or commercial fertilizer. 

Yields of edible beet-top silage have been determined on the basis of 
silage production in a pit silo, and represent 7S.0 percent of the green 
weight of tops harvested annually from each rotation.  

Discuss i o n  of Results 

Yields from Untreated Non- legume Rotations.- -This class of rotations 
includes No. 20, a : >year rotation of beets anu potatoes, and No. 3 5 ,  a 
3 'year rotation of beets, barley, and potatoes. Neither rotation has received 
manure, commercial fertilizer, or other treatments during the past 36 years. 

During the past 6 years tbe mean yield ( J oyear mean for rotation 20)  
of edihle beet,top silage from these two rotations amounted to  2 . 1 4  tons 
per acre, or 702 pounds per ton of beets (tahle 1 ) .  The green tops at 
harvest contained 64.9 percent moisture. The beets contained I S .  1 percent 
sugar, and yielded 2 2 3 5'  pounds of gross sugar per acre. 

Table 1 .- -Yields of f'dible beet-top silage, sugar beets, a n d  g-ross sugar in untreated non
Jegunl€' 'otation'3, 1942_1947 .  Scottsbluff Field Staticn.  

T o n s  Pounds 
silage 

Edible Sugar per ton 
Rotation silage beets of bel"ts 

Rotation 20 - - - - - - 2 . 0 3 1  5.X 700 
Rotation 3S 2 . 2 5  6.4 70:l 
Mean -- --- 2 . 1 4  6 . 1  702 

IFigures mark<'rl 'With (1) are 3-year means. 

Crop Sequence 

RotatiQIl 20- Beets. potatoes. 
Rotation ;{5--Beets, barley, potato('s. 

Percent ---------
Moisturl" Gross sugar 

i n  tops at Sugar per acre 
harvest in beets ( pounds) 

6 6. 1 1  1 7.9 2087 
6 3 . 7  1 8 . 4  2 R R 3  64 .9  lR . l  2 2 :l 5  

Yie lds fro m  Untreated Legume Rotations.--This group of rotations 
includes No. 3 3 ,  a :" year rotation of beets, barley planted with sweet ... 
clover, and potatoes ; No. 49,  a 4 -year rotation of beets, barley planted with 
sweetclover, sweetcIover pastured, and potatoes ; No. 4 1 ,  a 4 'year rotation of 
beets, barley planted with alfalfa, alfalfa, and potatoes ; and No. 6 3 ,  a 
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6�year rotation of beets, barley planted \..vith a l falfa, alfalfa :; years, and 
potatoes. In rotations 3 3 ,  4 1 , and 6 � ,  the legume is used as a green�manure 
crop for potatoes, and in rotation 49, as a pasture crop for sheep .  The 
sugar beet crop follows potatoes in each of these rotations. 

Yields of  edible beet-top silage, sugar heets, and gross sugar are 
shown in table 2. The lowest yield of edihle heet'top sil age was 4 . 2 4  tons 
(4 �year mean) produced in rotation � :; ,  and the highest yield, 6. 1 1  tons, 
in rotation 0 3 .  Yields in rotation 49 ( 5 . 66 tons) anJ 4 1  p ' ,<J9 tons) '\>'<uicd 
little from the yield in rotation 6 :; .  The mean yield of ') . 5 1  tons from the 
four rotations (tahle 2) was :' . :' 7  tons higher than the yield from the 
two untreated non' legume rotations (tahle 1 ) .  The 6-year mean yiclJs 
( 1942-47) of sugar heets were 1 :' .9 tons in rotation 4 1 , 1 1 . 6 tons in 
rotation 3 3 ,  1 1 .0  tons in rotation 49, and 10.R tons in rotation 6� .  The 
sugar content of the heets varied from 1 5 . 0 percent in rotations 49 and 
63  to 1 6. 6  percent in roL1.tion 3 3 .  Moisture in the tops at harvest for the 
four rotations was 7 1 .4 percent. 

Tablf' 2. Y i e l d s  of erlible beet-top ,.;ilag�, sugar beet,;, n n d  gl·O";;; sugar i n  \ l n t  l'eatell JegUlTIe 
rotations, 1 !142 · 1 H ·1 7 .  Scottsbluff Fielrl Station. 

Rotation 

Rotation S� 
Rotation 49 
Rotation 4 1  
Rotation 6 3  
Mean - - - - - - - - .  

Tons p e r  acre 

E.Hble Sugar 
silage beets 

-1.241 1 1 . 1; 
5 . 6 6  1 1 .0 
5 . 9 9  1 3 . 9  
6 . 1 5  1 0 . H  
5 .5 1 l l .R 

Pounds 
!iilage 

per ton 
of beets 

731 

1 02 9  

8 6 2  

I H 9  
9 4 0  

lFigures rnark�d with 1 1 )  arc -'I - y e n r  mea n ,.; .  

Percent 

Moisture 
i n  tops at 

harvest 

7 0 . 7 1  

(J R . £)  n.:� 
1 2 . 6  
7 1 .4 

Sugar 
in heets 

16 . 1) 15 . 6  
1 6 .2 
15 . 6  I H .fl 

Crop Sequence 

Rotation 3 3  -Bee-ts, hal']ey-Sweetc!over, potntoes. 
Rotat!on 49-Heets, harleY�Hwe .. tr\ovpr, f'iwcetdovcr Il:J>'tUrt'(I, potat.oex. 
Rotation 4 1  -Beets , barley-alfalfa, a l falfa. potatO€R. 
Rotation 6 3  -Bet·to;, ba rJl'y-alfalfa, a l f a l f 'l ,  a l fa lfa, alfalfa. pot:Jloc,.;. 

"ross sugar 
per acre 
(oounds ) 

Compa.rison of Farm Manure (md Commercial Fertihl.er in 7\[on
legume Rotations .-·--This group comprises four pairs of  rotations vaxying 
in length from 2 to 6 years. One memhcr of each pair receives manure 
and the other, commercial fertilizer. For cxample, rotations 1 1  and 2 0 C  
are alike in sequence hut rotation 21  is treated with farm manure, a n d  
20C with commercial fertilizer. Rotations ?,5B and 3 ), C,  4:.;B and 4 3 C, 
and 67B and 67C are paired in a similar manner. The manure has been 
applied at the rate of 12 tons per acrc annually to the sugar hcet crops 
in rotations 2 1 ,  3 5 B , 4 3 B, and ()7B. The sugar heet '.ll)(l potato crops in 
rotations 20C, 3 5 C  and 4 3 C  have each received annual <tpplications of a 
fertilizer containing 56 pounds P:!O.� and 5 1  pounds N since 1 94 5 .  The 
two beet crops and the potato crop in rotation 67C have each received 
annual appl ications of a fertilizer containing )' 6 pounds P :10 .. , and 68 
pounds N; the two barley crops have each received 6R pounds N, and 
the bean crop )"6 pounds P�O., since 1 9 4 5 .  From 1 942  to l lJ44 ,  inclusive, 
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the applications of P 20,., were t h e  same a s  listed above, h u t  the nitrogen 
applied in each instance amounted to 26 pounds. Crop sequences, treat
ments, and yields are shown in tahle :; .  

Table 3.-A comparison of yields of edible beet-top silage, sugar b�ets, and gross sugar in 
non-legume rotations treated with farm manure or commercial fertilizer, 1942- 1 9 4 7 ,  
Scott.sbluff Field Station . 

Tons per acre Pnunds 
Kilage 

Edible Sugar per ton 
Rotation silage beets of beets ------

( a ' Manure : 
Rotation 2 1 5 . 091 1 5 .2 670 
Rotation :'l5B - . - - 5_76 1 4 . 9  7n 
Rotation 43B 4 . 1 8  1 2 . 7  658 
Rotation 6 7 B  6 . 4 6  14.3 9 0 :{  
M e a n  ( a )  5.37 1 4 . :l 7 5 1  
( b )  Oonlmercial Fertilizer : 

Rotation 2 0 C  5 . 1 4  1 6 . 0  642 
Rotation 35C 4.44� 1 4 . 5  6 1 2  
Rotation 4 3 0  - - -- :� . 6 2  1 2 . 4  584 
Rotation 6 7 0  - - -- 1;'69 15 .4- 8 6 '  
Mean ( b )  - - - 4.97 14.6 6 7 7  

'Figures marked w i t h  ( I )  a re 4-year means. 
�Figures marked with ( � f  a re 3·year mto'H ns.  

Percent 

Moisture 
in tops at 

harvest 

Gross sua-. I' 
Sugar per acre 

in beets ( pounds) ------
6 9 . 5 1  
71 . f:  
6 9 . 4  
7 2 . (;  
70.8 

68.5 
74.3� 
6 6 . 5  
7 1 . 8  

1 7.R 5 4 1 1  
1 7. 4  5 1 7 5  
1 8 _ 3  4707 
1 6 . 7  47R7 
1 7 . 5  5 0 2 0  

1 7.8 5740 
1 7 . 2  4 9 6 4  
1 7 .9 4428 
1 6 _ 9  5 1 8 6  

7 0 . 3  �=�====1�7�.4 5079 

Crop Sequenct:' and Trt:'atinents 
( a )  Man ure : 

Rotation 21 --Beets ( M - 1 2  tons f ,  potatoes. 
Rotation S5B-Beets ( M - 1 2  tons ) ,  barley, potatoes. 
Rotation 43B---Beets f M· 1 2  tons ) ,  barley, beans, potatoes. 
Rotation 67B -Beets ( M· 1 2  tons ) ,  bade}-', potatoes. beets I M- 1 2  tons ) ,  barley. beans. I h f  Commercial Fertilizer : 
Rotation 2 0 C  -Be('ts ( 56 pounds P.O.-, + 51 pounds N I ,  potatoes ( 5 6  pounds P�O� + 5 1  

pounds N f .  
Rotation 35C -Heets ( 5 6 pounds p�o" + 51 pounds N ) ,  barley, pot.atoes ( 5 6  pounds P�O�, 

+ 5 1 pounds N ) .  
Rotation 4 3 C---Beets ( 5 6  pounds r�o;, + 5 1  pounds N I ,  barley, beans, potatoes ( 5 6  pounds 

P�O:-. + 5 1  pounds N L  
Rotation 67C- Bt:'et.� ( 5 6  pounds r�o;, + 6 8  pounds N ) ,  barley ( 68 poun<is N I ,  potatoes 

( 56 pounds P�O.; + 60S pounds N I ,  beet.'> (56 pounds P�O.', + 68 pounds N f ,  barley ( 6 S  
pounds N ) ,  beans ( 56 pounds P�O;. ) .  

The mean yield of edihle beet-top silage from the four manured 
rotations was 5 . 3 7  tons per acre compared with 4.97 tons from the four 
rotations treated with commercial fertilizer. The moisture content of the 
beet tops at harvest was 70 .8  percent in the mallured and 70 _ 3  percent in 
the commercial �fertilized rotations. Sugar beet roots yielded 1 4 . 3  tons, 
contained 1 7 . 5  percent sugar, and produced 5' ,020 pounds of gross sugar per 
acre in the manured rotations, compared v..rith 1 4 .6  tons, 1 7 .4 percent sugar, 
and 5' ,079 pounds of gross sugar in rotations treated with commercial 
ferti lizer. Acre yields of beet-top silage were slightly below the yield pro
duced by the untreated legume rotations (table 2 ) ,  but much above the 
yield obtained in the untreated non- legume rotations (table 1 ) .  

Comparison of Ma.nure and Commercial Fatilizer in Legume (Alfal
fa) Rotations.-This group comprises one pair of 4 �year rotations, and 
two pairs of 6�year rotations. One member of each pair receives farm 
manure and the other commercial fertilizer. Rotation 4 1 B  i s  a 4 �year 
rotation of beets, barley planted with alfalfa, alfalfa, and potatoes. Rota
tion 63B is the same except that alfalfa is grown 3 years instead of 1 
year. Rotation 66B is the same as 6 3 B  except that heans replace 1 year 
of alfalfa. The sugar heet crop in each of these rotations has received 
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farm manure at the rate of L! tons per acre, annually. Rotations 4 1C, 
63C, and 66C are respectively the same as those listed above except that 
the beet crop in each rotation has received a fertilizer containing 5'6 pounds 
P,O. and 1 02 pounds N, and the potato crop, a fertili"er containing 5 6  
pounds P,O, since 194 5 .  Previous t o  1 9 4 5 ,  the applications o f  nitrogen 
amounted to 26 pounds per acre. Crop sequences, treatments, and yielJs 
arc shown in table 4. 

Table 4.�A comparison of yields of ediblf.> beet-top lIilage, sugar beets, and gross sugar in 
legume ( alfalfa) rotations treated with manure or commercial fertilizer, 1 0 4 2 - 1 9 4 7 ,  
Scottsbluff Field Station. 
==����.===== 

Percent 
Tons per acre Pounds 

silage Moisture Gross sugar 
Edible SUgar per ton In tops at Sugar per acre 

Rotation silage beets of beets harvest in beets ( pounds) 
----------- - ---

l a ) Manure : 
Rotation 4 1 B  - - - - 7 . : n  1 7 . 5  835 7 3 .2 15.8 555() 
Rotation G3B - - - - g.:H) 1 5 - 4  1090 76.9 14.4 441() 
Rotation 66H - - - - 9_5R 1 6 _ 7  1 1 47 77.6 1 4 . :'1  4764 
Mean ( a )  - - - - 8 -4 3 1 6.5 1 0 2 4  7 5 . 9  H.g 4908 

I b )  Commercial Fertilizer : 
Rotation 4 1 C  8_00 1 7 . 2 '  !lao n.9 1 6 . 7 '  574R' 
Rotation 6:iC 7.501 1 4 . 9  1 0 0 7  7 7 . 2 '  1 5. 0  4 4 7 6  
Rotation 66C - - - - 6 . 64 1 3 .g 962 7 1 . 2  1 5 . 2  42:H 
Mean ( b )  - - - - - - - 7 .38 1 5 . 3  966 7 4 . 1  1 5 . 6  4 R l !'  

-== =----.=-----=-=-
IFigures marked with t 1) are a-year means. 

Crop Sequence and Treatmenb 
(a) Manure : 

Rotation 4 1 B - -Beets ( M _ 1 2  tons ) ,  barley-alfalfa, alfalfa, potatoes. 
Rotation 63B-B_ts ( M - 1 2  ton!! ) .  barley-alfalfa, a l falfa, alfalfa, alfalfa, potatoes. 
Rotation 66B--Beets ( M _ 1 2  tons) , barley-alfalfa, alfalfa, alfalfa, potatoes, beans. 

(b) Commercial Fertilizer : 
Rotation 4 I C-Beets (56 pounds P�O� �- 1 02 pounds N ) .  barley·alfalfa. alfalfa, potatoes 

(56 pounds P�O:; ) .  
Rotation 63C--Beets (56 pounds p�o·. -t 102 pounds N ) ,  barley·alfalfa, alfalfa, alfalfa, 

alfalfa, potatoes ( 5 6  pounds P",O� ) .  
Rotation 66C-Beets ( 5 6  pound!! P,-O;. t- 102 pounds N I ,  bul'ley-alfalia, alfalfa. alfalfa, 

potatoes (56 pounds P�O;,) . beans. 

The mean yield of edihle beet·top silage in the three legume rotations 
treated with farm manure was 8 .43  tons per acre, compared with 7 . 3 8  
tons i n  the legume rotations treated with commercial fertilizer. The ma' 
nured, legume rotations produced 1 6 . 5  tons of beets per acre, 'with a 
sugar content of 1 4 . 8  percent, a yield of 4,908 pounds of gross sugar 
per acre, compared with 1 5 . 3  tons of beets with a sugar content of 1 5' .6 
percent and a yield of 4,8 1 S  pounds of gross sugar per acre ln similar rota' 
tions treated with commercial fertilizer. Edible silage per ton of beets 
amounted to 1 ,024 pounds in the manured rotations and 966 pounds in 
those treated with commercial fertilizer. 

As compared with the non-legume rotations (tahle 3 ) ,  the rotations 
including alfalfa as a legume and treated with farm manure or commercial 
fertilizer produced higher yields of edible beet-top silage and higher yields 
of sugar beet roots, but lower percentages of sugar in the beets, and, con' 
sequently, slightly lower yields of gross sugar per acre. Moisture in the 
sugar beet tops at harvest amounted to 7 5 .9 percent in the manured and 
74 . 1 percent in the commercial fertili"ed legume rotations (table 4) com
pared with approximately 70 percent moisture in tops from similarly 
treated rotations without the legume crop (tahle , ) . 
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Yields Under the Influence of ManH're and Cunnnercial Fertilizer in  
Sweetclover Rotations.- ·This gruup includes three 4 -year rotations and 
one 3 -year rotation.  Rotation 49C is a rotation of  harley planted with 
swcetclover. sweetc10ver pastured with sheep, potatoes, and sugar beets. 
Rotation 49D is the same as 49C except that the sweetclover crop the 
second year is used for hay and green manure instead of for pasture. 
Rotation 46B is a rotation of  barley planted with sweetc1over, sweetclover 
pastured. and two sugar heet crops .  N unlher :1 3 B  is a rotation of beets, 
barley p lanted with sweetclover, and potatoes. Each sugar beet crop in 
rotations 49C and 49D has received a ferti lizer containing 56 pounds 
p �O.} and 1 02 pounds N ,  and each potato crop, onc containing 5 6 pounds 
of  P,O" annually since 1 9 4 5 .  From 1 942 to 1 9 4 5 ,  the application of  N 
amounted to 2 6  pounds per acre in each instance. The second-year beet 
crop in rotation 4GB and the beet crop in rotation 3 3 B  have received farm 
manure annually at  the rate of 12 tons per acre since 1 9 4 2 .  The manured 
and commercial �fertllized rotations in this group are not comparable on the 
basis of  length of rotation and crop sequence. The data have been tabu� 
lated ( table 5) on the basis of treatment to show the value of farm 
manure or conlnlercial fertilizer in various unrelated rotations where 
sweetclover has been used as a green-manure or p asture crop. 

The mean yield of edible beet, top silage from rotations 49C and 49D, 
treated with commercia l fertilizer, amounted to 7 .24  tons compared with 
5 .86 tons and 6 . 1 1  tons for the first and second'year heet crops, n�spec� 
tive1y, in rotation 46B, and 6 .49 tons :in rotation 3 3 B.  Yields of sugar beets 
were higher in the rotations treated with commercial fertilizer hut the 
sugar content in the beets was lower, consequently the total yields of 
gross sugar was IO'\A.rer than the manured plots. 

Table G.  -Yield uf edible heet sil age, sugar beets, a n d  ,gTOSS sugar i n  Ipgume (sweetclover) 
rotations trpated with farm m a n u re o r  comJTIel·cial fertilizel', 1 9 4 2 - 1 947, ScottR
bluff Field Stat i u n .  

Rotation 

(a) Manure : 
4 6B-lst year 
46B-2nd yeaL 
3 3 B  _ _ _  _ 
Mean ( a }  

Tons p e r  acre 

Edible 
silage 

5.8() 
6 . 1 1  
6 . 4 9 �  
6 . 1 5  

Sugar 
beets 

1 2 . 5  
1 3 . 7  
1 4 . 0  
1 3 . 4  

( b )  Commercial Fertilizer : 
Rotation 49C _ 7 .5 7 1  1 4 . 8  
Rotation 49D _ _ _ _ 6 . 9 P  1 4 . 4  
M e a n  ( b )  _ _ _ _ _ _  7 . 2 4  1 4 _ 6  

Pounds 
silage 

per ton 
of beets 

fJ�8 
892 
9 2 7  
9 1 9  

1 0 2 ;{  
9 6 0  
9 9 1  

l Figures marked with ( I )  are 5�year means. 
"Figures marked with ( � )  are 3-year means. 

Percent 

Moisture Gross sugar 
in tops a t  Sugar per acre 

harvest in beets ( pounds) 
�,--- �------

7 2 . 2  1 6 . 5  4 1 4 4  
7 0 _ 2  1 6 . 8  4 6 2 3  
7 1 . 2  1 6 . 4  4 6 1 4  
7 1 . 2  1 6 . 6  4 4 6 0  

7 6 . 71 1 4 . 4  4 2 7 1  
7 5 . 7  1 5 . 1  4 :3 5 5  
76.2 14.8 4 3 1 3  

--� .. - -----

Crop Sequence and Treatments 
(a) Manure : 

Rotation 4 6 B - B arley-sweetclover, sweetclover pastllrcd, beets, beets ( 1 2  tons M ) .  
Rotation 33H---Beets ( M - 1 2  tun s ) ,  bal."ll;>y-sweetclover, potatoes. 

( b )  Commercial Fertil izer : 
Rotation 4 9 C-Barley-sweetclover, sweetclovcr pastured, potatoes ( 5 6  pounds P20 � ) ,  beets 

( 5 6  puunds P20.> + 1 0 2  pounds N ) .  
Rotation 49D--Ba rley-sweetclovcr, sweetclover h a y  a n d  green manure, potatoes ( 5 6  

pounds P�O;; ) ,  beets ( 5 6  pounds P;!O;; + 1 0 2  pounds N ) .  



Table 6.--Summary of mean yields of edible beet-top silage, sugar beets and gross sugar in different types of rotations at the StoHsbluff Field 
Station. 1942-1947.  

Number of 
rotations Type of Rotations 

Untreated non-legume rotations 

Untreated legume rotations �_ 

Manure in non-legumE' rotations 

PN in non-legume rotations _ 

Manure in legume (alfalfa) rotations __ 

PN in legume (alfalfa) rotations ___ 

Manure in legume (sweetclover) rotations __ 

PN in legume (sweetclover) Totations _ _ _ _ _  

Pereent 
Tons per acre Pounds - ------

---��- Mible silage Moisture GrO!ls SUl'ar 
Edible Sugar per toD in tops at Sugar per acre 
silage bef'ts of beets harvest in beets (pounds) 

- -- - -----------------------
2 . 1 4  i Ll  702 li4.9 1 8 . 1  2235 

5.51  lUl 940 7 1 . 4  1 6 . 0  378:� 

5 .37  1 4 . 3  751 70.8 1 7.5  5020 

4.97 1 4 . 6  (\ 7 7  70.a 17.4 507� 

8.43 1 6 . 5  ] 024 75.9 14.8 490� 

7.:1R 15.3  96fi 7 4 . 1  1 5 . 6  4818 

6.15 1:t4 !JHI 71.2 1 6 . G  4 4 6 (J  

7 . 2 4  H.G mn 76.2 14.8 431:J 

" " 0-

> 
l:: en ;:: Cl ,. Z 
(f2 8 '" ., -< 
o ." 
(f2 C " ,. '" 
tl:I "' "' ., 
>-:l '" Cl ;J: 
� r:: g C;; ., 
on 
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SUlluua ry 

During the 6-year period 1 942 -47 ,  sugar beet tops from most beet plots 
in the irrigated rotation experiments at the Scottsbluff Field Station in 
western Nebraska have been harvested for silage prod uction. During 3 

years ( 1 942 -44 )  the tops were stacked on the ground, and during 3 years 
( !  94 5 -4 7) they were placed in a pit silo. The beet-top silage was used in 
lamb�feeding experiments where soil and other inedible products were 
weighed back at intervals during the tests. Consequently, edible silage in 
this discussion represents that actually consumed by l ambs. 

Of the total weight of green tops stacked ( 1 942 -44) , 6 2 . 8  percent was 
edible silage, compared with 78.0 percent edible silage from tops placed 
in the pit silo in 1 9 4 5  and 1 946.  

Yields of edible beet'top silage in this discussion have been determined 
on the basis of silage production in a pit silo, and represent 78 .0  percent of 
the green weight of tops harvested annually from each rotation . 

Yields of edible beet-top silage, sugar beets, and gross sugar per acre 
ha ve been reported for each rotation with mean yields for different types 
of rotations grouped according to treatment. Farm manure has been 
appJied to the sugar heet crop In the manured rotations at the rate of 1 2  
tons per acre annually .  Commercial fertilizer (treble�superphosphate and 
ammonium sulphate) has been applied in most instances at the rate of  1 1 2 
pounds of P,O.; and 102  pounds of N per rotation. 

The results according to rotation type and treatment are shown in 
table 6 .  Yields of edible beet-top silage ranged from 2 . 1 4  tons per acre 
in the untreated non�legume rotations to 8 . 4 3  tons in the legume rotations 
with alfalfa and treated with farm manure. Legume (alfalfa) rotations 
treated with commercial fertili�er produced 7 . 3 R  tons of edible silage per 
acre. A yield close to this (7 . 24  tons) came from legume ( sweetclover) 
rotations treated with commercial fertilizer. Untreated legume rotations 
produced 5 . 5 1  tons, and manure or commercial fertilizer in non�legume 
rotations produced 'j . 3  7 and 4.97 tons of edible silage, respectively. 

. 

The highest yields of edible beet-top silage, and sugar beets occurred 
in legume (alfalfa) rotations treated with manure or commercial fertil izer, 
but because of higher sugar content, slightly higher yields of gross sugar 
per acre came from the non� legume rotations treated with manure or 
commercial fertilizer. Moisture in the sugar beet tops at h arvest was h igher 
in the legume rotations, than in those without a legume. Yields of edible 
beet-top silage in the legume rotations was very close to one-half the yield 
of sugar heet roots . 




