The Value of the Beet Top Crop
H. M. BAUSERMAN AND C. W. DOXTATOR!

The sugar beet crop has always been two crops in one: the beet root
for sugar extraction, and the tops and crowns for stock feed. Changing
farming methods and practices call for constant re-evaluations. Changes in
harvesting methods: mechanical harvesters, beater toppers and laxity of
hand labor in topping beets, have resulted in a tendency by the beet grower
to deliver to the factory more and more crown with the beet root. Im-
properly topped beets have been accepted since there is an awareness of
the harvesting problems.

The worth of the beet root and crown has not been clearly evaluated
for present day factory and feeding operations. A. W. Skuderna, vice presi-
dent and general agriculturist for the American Crystal Sugar Company,
suggested that such study would be worthwhile and, accordingly, tests were
conducted at several factories of the Company.

It is the purpose of this paper to present and evaluate data on roots
and crowns for percent sucrose, juice purity and percent extraction sucrose,
along with present monetary value. The data presented was obtained during
the 1951 harvest season from six of the eleven growing areas of the Ameri-
can Crysta Sugar Company.

Methods

Freshly harvested beets were taken to the nearest factory laboratory and
divided into samples of 10 or 15 beets. The petioles were cut from the
crowns, and the crowns cut from the root at the lowest leaf scar as pre-
scribed by standard tare instructions. The weight of the crown and root
portion was then recorded. Pulp was obtained from the roots by rasp or
Spreckles saw. The entire crown portion was reduced to a finely chopped
mass using a Buffalo chopper. Sodium and potassium were measured using
the flame spectrophotometer. Sugar was determined by the Sachs-Le Docte
method and direct polarization. Purity determinations were made on a hot
water digest of the pulps using a refractometer for Brix measurements. The
other reported data were obtained by application of the 13 equations listed.

1. Weight of the part percent of the total weight of the plant = (b)

(b) = (&) X100

(@ + (a)
(b) = (a) X 100
(ar) + (&)

Subscripts r and ¢ used in the equations denote the data refers
to roots or crowns, respectively.

2. Extractable s.lo%ar percent on sugar present = (€)

ge) (190. - 9,000) (S- .6

Where P = purity of beet material
S = sugar content of beet material
assumes a standard factory condition of
1. Total sugar losses of 0.60 percent on beets
2. Beet end non sugar elimination 40 percent
3. Purity of final molasses 60.
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3. Extractable sugar in the part % of weight of part = (f)
H =@© X (@

4. Extractable sugar in the part % on weight of total plant = (g)
(9 = () X (f)

5. Extraﬁtable sugar in the part % on total extractable in the plant

= (
(h) = (9) X 100/[(gc) + (9r)]
(h) = (g0 X 100/ [(gc) + (g0l
6. Total payment Eer ton basis sugar content, dollars = (k)
(k) was found by using a factory contract used recentl
7. Per ton extraction value of the crowns, based on extractable sugar
in the crowns, dollars = (m)
(Me) =_(&) x (ko)
C)]

m) =
8. Difference between payment bass contract and the extractable
sugar value per ton of crowns = (n
(n) = (k) — (mg)
9. Weight of the crowns % of the weight of the roots = (p)
(p) =(a) X 100

a
10. Contract value of the crowns from one ton of roots based on
extractable sugar in the roots and crowns, dollars =

11. |eId of r tops %A) on roots = (9
(9 = 50% of weight of fresh crowns
12. Value of dry tops from one ton of roots = (t)
() = (9_x_$24.40
100
13. Difference between the sugar value aand the feed value of tops
per ton of beets = (u)
w =0 —0
Experimental Results

We wish to find the relative value of the tops and roots. This indi-
cates to us the ultimate use to which the top portion of the crop should
be put and should be based on three factors: 1. the extractable sugar in the
parts, 2. the beet contract price value and 3. the stock feed value.

The data in Table 1 indicate that different varieties, locations, growing
conditions and maturity of the crop affect the composition and weight
of both crown and root. The many variations are apparent in the data;
nevertheless, it will be seen that the relative composition of the roots and
crowns is constant in one direction. By including several varieties from
many areas, generalized conclusions can be reached.

In Table 2 is found the experimentally determined qualities of the
samples and the calculated factor, the extractable sugar in the part, per-
cent of total extractable in the plant. In all cases the amount of extract-
able sugar contained in the crown is a small percentage of the total extract-
able in the plant. It is general knowledge that, the higher the topping, the
poorer is the quality of juice obtained from the crown.

Table 3 is presented to show the difference between the contract pay-
ment value and the extractable sugar value per ton of crowns. Even though
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Table 1.

Average of Rocky Ford test, Varlewy 0450, 60 Beets Teated
Pare | weght % Sugar Furity | % Na % K
Roor 1.26 1485 00.54 .0ag 158
Crown 33 4.53 79.16 BES) 153
Difference .72 11.38 —.052 005

Average of Rocky Ford u:n, “'Iricl)‘ AN, 60 Kooty Texted

PFart Wright =% Sugar Purily % Na 2% K
Ruoat L.31 L3.65 BB 59 164 154
Crown A2 4.53 74.71 1563 -135
Diffevence 2.3z 13.88 —.029 D18
- Average of Texas test, ¥arlety US 22, 60 Meu "l‘zsttld -
Part We]xht % Sugar Purity 9 Na % K
Root 15.52 92,67 OL6 -2B]
Crown .45 5408 85.74 025 221
Difference 1044 T.13 — 00 D6

this particular contract may not be in use at present, the same relative values
would hold and comparisons are valid. One can conclude that the con-
tract price for crowns is not a fair basis of payment since the crowns con-
tain a poorer quality of juice and hence there is an overpayment to the
grower which ranges from $.65 to $2.27 per ton of crowns.

The fact that the crowns are not valuable for sugar making purposes
might be unfortunate if it were not for the fact that the crowns have another
value which is greater than their sugar-making value. When applied in
feeding operations it is found that the value of the crowns is a very real
one that will net the farmer a very good return. Table 4 shows the value
obtainable by the feeding of tops. The replacement vaJue of tops per ton
of beets of $24.40 was obtained by using Maynard's (1)? replacement values
of 322 pounds of corn and 1,050 pounds of alfafa hay. The market value

Table3.
Fer ton
Extraction valae
‘Total Payment of part, hasis Difference be-
Parts per loal ! tween
. of the RBasis sugar sugar Lo the and valye of
Test Arca and Yariciles Plant wonient, dollars part, doliara ton of crowns
(k) (m}) n)
Clarksburg U5 Na. 33 Root 14.22 14,22
Clarksburg US No. 33 Crown 9.82 7.72 210
Rocky Ford Am 3N Roat 11.72 ILT2
Pocky Ford Am. 3N Crown 2.87 a7
Reocky Ford  Am. 1410 Root 12.24
Rocky Ford Am. 1—0410 Crown 2,69 B4
Texas D% Ne., 22 Rout 15.29
Texas US No. 22 Crown 387 .65
Chaska Arm, 3LST Foat 4,76
Chazka Am. MLER Crown 0.95 1.51
E.G.F. Am. 3N Root 15.00
EG.F. Am. AN Crown a.77 227
Mgson City  Am. ILSE Eoot 16.22
Mason City  Am. ILSR Crown 142 1.22
Masem City  US 21547501 Foat 15.30
Mason City T8 21647501  Crown 11.88 122




Table 2.

Exiractable Extractable Extractable Extractahle

sugar sugar sugarin i part %
Part Wi of % Parity inparl % Jnpart % pari§on of tatal

of the Avg Wi part % Sugar of part onsugat  onwelght  weightof  extractable

Test Avea and Varietien Flant of Part of Total  of Part {Refractomecter} present ofpart  total plamt 6 1he plant

{a) ib} tch {0 (€] ) {E} thy

Clisburg US No. 3 Rooty 281 927 16.51 B7 85 8437 1503 1290 95,84
Clhksburg 1S No. 33 Crowna 23 7.3 nm 75.00 B6.36 .66 £6 415
R. Ford Am. No. BN Raars 1.5t 8.4 13.65 K59 B4.52 T154 9.28 9479
R. Ford Am. No. 3N Crownn Az 198 4.3 7471 5990 259 i1 £21
R. Ford Am. No. 18410 Remts 126 708 14.2% G054 8.78 123 9.80 L
R. Ford Am, No. 1-0410 Crowns B 20ns +53 T0.16 6820 AL A2 5.95
Texas L'§ No. 22 Rools 1.59 816 1552 9387 39.49 13.80 1123 .18
Texas U5 No. 22 Crowns A5 134 3.08 BE.74 7499 181 Al b.B2
Chaska Am. No. 1 LSR Roals 158 B4.0 1708 39,10 85.86 14.62 1228 #3.54
Chaska Am, No. & LSR Crowm 3 o 13.36 #0140 7455 995 150 1145
EG.F. Am, No. 3N Roats g 14 1509 #4715 B3.28 12.57 9.09 7832
EGF Am. Mo, 3N Crowns 34 03 1204 T4.60 hG.14 8.56 247 pake)
M. City Amt. No. 3 LSR Rowms Est. B0 17.50 A1.50 BE.30 15.4% 1239 34.06
M, City Am, No. 3 L3R Crowns Est. 200 40 84,40 986 1L78 2.85 1594
M. Ciry US No. 216—47501 Rools Eat. 0.0 1740 o140 BB.41 153.56 12.45 Ba.61
M. City US No. 21647500 Crowns Har, 20.0 15.20 50 80.19 1218 244 16,39

ONLLIAP TVHINT) HINTATG—SOHNIOIIWOUS

£63
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Table 4.

Dilference
herween
¥aloc of  Yicld of augar
Wr. of  parts from  teps 9% Valoe of value and
Freah 1 T. roots, onrtoots, (ops from Feed value
Part crownd 9t basiy ex. (1% | T.roats of iop:

of the of the wt. tractable Ereah 32440  from 1T
Test Area anil Varletles rlant  of roats AUgar crowns) per tan  of bectn
e} () O] [0 ()
Clarksburg 178 No. 33 Root 14.22
Clarksburg US No. 33 Crown 7.90 61 3.95 96 35
Rocky Ford Am. 3 N Rooc 11.72
Rocky Ford  Am. 3N Crown 2443 58 1208 298 240
Rocky Ford Am. 1—0410 Taot 1224
Rocky Ford  Am. L—0410 Crown 26.189 il L3.10 320 2.50
Texas US No. 22 Root 12.39
Texas LS Na_ 92 Crown 22,61 76 L1.31 2,96 2.00
Chaska Am. 3LSR Haot 14.78
Chaska Am. JLSR Crown 15.99 1.89 49,50 232 43
E.G.F. Am. IN Raoot 1300
E.;.F, Am. 3N Crown 35.58 3.37 1%.19 468 Ln
Mason Clly  Am. 3SR Roal 15,22
Maron City Am. ALSR Crown 2800 2.86 12.50 3.05 19
Mason Civy US 216—47501 Root 15,50
Mason City  US 216—47501 Crouwn 265080 297 1350 3.08 ]

of corn was taken to be $3.50 per cwt. and the alfalfa hay $25.00 per ton.
As the table shows, the feeder will obtain an additional revenue per ton
of beets, ranging from $4.68 to $.96 without including any manure value.
Moreover, the feed value is $.08 to $2.50 more than the sugar making value.
Feed prices will fluctuate with areas and times. In the few instances where
we worked through the data using corn and hay prices for other specific
areas, it was found there were even greater differences in favor of feeding
the tops.

This study was made because it is important that the farmer be pro-
vided with information which will make his operations as economically
sound and profitable as possible.

Conclusions

The data presented here were drawn from across a wide area and thus
the general situation for the entire western United States can be summarized
in the following conclusions:

1. There are only relatively small quantities of extractable sugar in the
crown.

2. The contract price basis is not a fair means for determining the
value of the crowns.

3. Even though no manure values are credited to a feeding operation,
the feed value of the tops is a significant portion of the total value of the
beet crop and the tops should be thus used for the greatest advantage to
the beet grower.
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