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Whole Beet Reception: a priority objective of growes’ organisations?
Luc Rigo (BE), Confederation of Belgian Beet Growes (CBB)

In many CIBE countries, inter-professional relaidretween sugar beet growers and sugar manufacturer
are very often changed by conflicts concerning bestption.

These receptions are usually well controldgrowers’ organisations; furthermore, it is thigist duty

and in general, practically all of them exercigs tight of control (annexe 1).

Equipment is needed for reception of beet deligefpgobes, washers, scales, ...), but also stafédare
of these operations.

The equipmentised to carry out reception has regularly beedietiuand its pros and cons are fairly well
known. One could consider these cons as “objectivethe sense that they occur mostly in the same
direction and depend little on the operator. Itherefore quite possible to take this into accdiant
possible future corrections.

Operations carried out manualfre also controllable but can give rise to dewiai far more quickly
because manual work can be very subjective andagiite variable results, which no longer corresptmnd
the inter-professional agreements between thegsarfihe most contentious area here concerns topping
when it is still carried out manually. Its effest €xtremely strong, because a deviation by 1 citinen
topping can reduce the grower’s revenue by arowtné 5

In order to avoid_conflictavhich return regularly, certain countries have paed their beet reception
methods, or set up systems to correct results mttampt to put the scourge of the weighing machite
a better equilibrium.

Other countries have attempted to make receptiore reecure. There are various means to achieve this
(e.g. blocking purchase yield). New techniques,eioample the automatic determination of the crown b
imaging, have also been tested but have not algiags the results expected.

One solution which associations are currently atereng consists of doing away completely with
trimming operation on beet samples. In other watalseceive the clean beet just as it is deliveldds is
widely known as “whole beet reception”.

At the CIBE Congress in 2000, the situation of vehbket reception within the different CIBE courgrie
was carried odt updated by Alex Krick in 2033

! CIBE survey on tare and beet topping in CIBE caesf Luc Rigo, 38th CIBE Congress, Stockholm, 2000
2 Whole beet reception - first results. Alex Kri€¥BE D.238/2003



1. The current imbalance and the reasons for wishinoa correct it

Following research carried out by growers’ orgatmses from work done by CIBE’s Reception Control
Committee, we have been certain for a very longetitmt there is a sometimes significant difference
between the quantity - but also the quality (swgantent) - of beet paid to growers against the aeeitally
processed by the sugar manufacturer. This differescddue to the inaccuracy in results from receptio
equipment, the fact that the manufacturer usedb#éat top in order to produce sugar, and the dewisti
sometimes noticed during the work.

The growers’ associations would therefore likedegestablish a fair balance between the quantibesiut
and the quantities processed.

The deduction of the tops during reception leavbitar taste in the mouths of the growers, sedag all
this material is supplied free to the industry, dmak it is subjected in addition to a negativesetf In fact
the manufacturer, with this free material, fillsstguota all the quicker and thus “declasses” thet be
quantities to be bought in the different quotas.

In order to justify the rejection of the beet tdpe industry argues that the beet top is of lowlity,
saying that the sugar in the top part of the beef no interest to it, that it is more difficutt extract, that
it leads to a lot of impurities.

The technological quality of the top has been stidi lot (notably*°>°’®). Even if it is inferior to the root
part, this quality is completely acceptable andpiep, in any case, “appreciable quantities of tatlised
sugar” (Deviller§).

How can we envisage an improvement in this situ&tiSeveral possibilities exist, either by corregtime
results, or by modifying the principles or methadiseception.

We are not going to go into the system of dedustimmprice supplements, which are not the subjettti®
presentation. These systems lead to the suppositainn the end everyone gets his due. In the oése
cooperatives, the system of refunds to cooperatigmbers forces almost every grower to become part o
the cooperative and the system of price supplencamt conceal many things. These systems are
questionable. Moreover, experience has shown thattdes using these systems do not always have the
most accurate beet reception.

2. First possibility for correction: correct calculation of the extracted vield

We know that the purchase of beet by the industrgarried out on the basis of equivalence between a
quantity of sugar to be produced and the beet peth After every campaign, this equivalence is
calculated and results from the factory’s qualitgxtraction, from its technology, from seasonakdas....

® Technical value of sugar beet tops, R. Schilpza@tiCIBE Congress, Athens, 1986

4 Comparing composition of sugar beet tops, P.L.ils, Sucrerie Francaise 1966

® Some trials with a view to comparing the qualifydefoliated, scalped and topped sugar beet, JiyHBn Vandewyer,

R. Pieck, CITS (International Commission on Sugachihology), General Assembly, June 1967

® A contribution to morphology and technical valdete sugar beet crown, C. Winner & I. Feyerabéhatker Nr 2, Jan. 1971
" Sugar in whole beet and topped beet, J. LéveqiBE Reception Control Committee, Seville *2luly 2005

® Beet reception and industrial yield: crown andpiog at beet reception, Luc Rigo,"8@IBE Congress, Amsterdam, 2002
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It is usual to calculate this extraction yied the basis ghurchasedbeet, while this quantity is often much
less than the beet actually processed by the induse extraction yield is therefore distorted @pels,
the factory considering later that it can redusegibbal purchase of beet in order to maintainsté@e
sugar production.

A very simple system of correction would consistalculating the extraction yield by linking it the beet
actually processethe whole quantity at the beet slicer)

3. Another possibility: correct the results of recepton

Based on a desire - by both parties - to have #®&t Quantities calculated at reception in line with
quantities actually worked in the factories, simptdutions can be agreed inter-professionally. Eplam
of this can be given.

One system has existed for a long time_in Austfize principle consists of taking “phantom beettoi
account by comparing the mass of beet procességebiactory (weight and sugar content of the cosset
after the beet slicer) in relation to the purchaseet. A price correction is then carried out,cading to a
single correction factor defined for the whole cioyn

This principle is seductive, but in the end givedycslight corrections (0.5%) according to the fgatar
situation of the country. In fact, in Austria thi#dd beet is kept in silos for quite a long tinZ® (days on
average). As reception is carried out before stralge “sugar” correction in relation to the averag
content at the root slicer is very significant éduction in sugar content of 0.7 S°). In additibryould be
necessary to ensure that the determination of staydent in the cossettes is really complete. Adiogrto
our experiences, we have reservations on this psooé analysis which is carried out in a mixer (the
‘digestion’ may be appreciably incomplete if thessettes phase is not sufficiently mashed or ifyemais
not carried out at high temperature).

In the United Kingdoma system which corrects the results has also beenp. Topping is still carried
out, and control of this work is carried out atdam by experts from both parties. The deviatiotopping
is determined and then converted into a top we@labrrection of 0.75 is applied in order to take sugar
content in the top into consideration). Afterwarttee weight of the tops is calculated and the dtiest
delivered by each grower are then adjusted.

4, Whole Beet Reception?

Several countries consider that whole beet receptie. no more topping at reception, will be ti@mate
solution to correct this situation. The analysisuldobe carried out on the beet material in theesiat
which it is delivered.

Preamble: Should whole beet reception not begin by change in harvesting methods in the field?

The traditional topping methods in the field cohsit cutting the root horizontally, below the leave\
different method had already been presented to GBE92" and could suit the new inter-professional
needs, if these are aimed at whole beet recepiialefoliator known as Beet Topper WIC 4030, equippe
with a system of rotating flails, allows the beetlte delivered free of leaves and stalks. This mach

° Delivered beet, paid beet: The decrease in thetifies of beet paid to growers, Luc Rigo!3&IBE Congress, Brussels 1990
19 progress in the UK towards a fairer crown settieméilliam Martin, CIBE Reception Control CommiéeReims, 2007
™ A new method of topping sugar beet, C. MarcusS#BE Reception Control Committee, Denmark, 1992
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(annexe 2) was developed by the American CrystagaSuGroup and it seems that this system is
widespread in the US A similar machine has been developed in Europedge 3).

An evolution towards light topping in the field widualso have the advantage of limiting root damage,
which harms sugar content and storage: this istimas for both growers and sugar manufacturers.

How to carry out whole beet reception?

First of all, it could be necessary in certain sagecontinue to carry out a mini-topping, i.e.lipgng of
only the leaves and stalks.

In fact, the current similar methods (sugar by psé#dion, rate of extractability on the basis oheral
determination) are considered as just fine andesgmtative for the “root” part, but surely not aypiate
for the “green” parf.

Whole beet reception can be set up according todifferent principles: either the top is still dextied, or
it is no longer deducted.

If the top is deducted, it will be imperative tlaasignificant problem is debated which will arisesamatter
of course: the top - not paid to the grower - wélvertheless end up in the brei saw and will floeeehave

a negative influence on the determination of trgaswontent. A correction system or a taking ircocaint
of this phenomenon must absolutely be finalisegidwmance.

I. Systems which deduct top tare

1. By VISUAL VALUATION of the top tare of each sample

This is carried out in for exampkeustria andltaly. Italy has been moving towards this system sirtit#2
which corrects the consequences due to the presdnitee top when carrying out sugar analysis. The
weight of the top is reduced by 40% and an econadijigstment is carried d(t

2. By applying a FLAT RATE to all samples

The system of applying fat rate to all deliveries has drawbacks: risk of carelessnin the field, risk of
severity in accepting deliveries at the factorarfsfer of conflict) and above all injustice to matous

growers. In fact, it is noticeable that beet isydiverse between growers (example in one factogytare,

for an average of 6.5%, varies within a range op2o0 10% of net weight of washed samples).

The system is however, usedSweden(flat rate of 2.65%) and is currently under exaatiion inFrance™
(following the sugar manufacturers’ rejection of iilmaging method set up by CGB — see below).

12 Beet delivered, beet paid : ways of negotiatinthhie processors, Erik Thiesen®33IBE Congress, Brussels 1990
13 Topping and quality measures, trials at Warcoi@g11l CBB report, Belgium

14 Determination of top tare by estimate, G. Penr@iBE Reception Control Committee, Seville, 2005

15 Automation of top tare determination, J.-L. StiiplCIBE Reception Control Committee, Reims, 2007



3. By a process using automated technology

The most studied procedure is caligthging. It consists of defining the top tare percentagehe basis of
analysis of images of the samples, using, depenainthe individual cases, data bases which sense as
reference. Two variants have been studied: theamp percentage is predicted either on the basikeof
shapeof the pieces analysed, or on the basis of tludauc.

The procedure based on the shape suffers fromatheidap that there are bits of beet in the sanplesh
have been caused by the Rupro and the results dmuldompletely false if these are not taken into
consideration.

The procedure based on colour also suffers fromaralibap: in the field, it often happens that thearp
part of the root of the beet protrudes stronglyririhe soil and takes on a green colour. These pattse
“root body” risk being incorrectly considered ap.to

In Denmark the first trials were carried out by Danisco lie 90%°. Their research however, did not lead
to the installation of a new reception system.

In France, considerable research has been carried out fer awdecade by CGB, who has judged the
process as being valid. However, there is currentyinter-professional agreement to install such a
process, and the parties are currently studyingtadte systenm’

In the meantime, trials carried outBelgium since 2008 have shown the limits to imagining: the system
may work for determining the leaf stalks, but motthe top. These trials had also shown that speetiry,
another system which was studied, was also nalsaifor determining the top percentage.

In theNetherlands a procedure has been in use since 2006is followed research carried out by IRS in
collaboration with (Belgian and French) sugar manturers. Several principles have been studied. The
system based on determining nuances of colour d@gsted, while the system based on shape was deemed
unreliable. Comparisons between results for topgedl non-topped beet have been carried out over the
past 10 years. As this research did not give pesigsults for determining the top tare percentaged on
traditional analysis (sugar and extractabilityy thtroduction of a fixed correction factor was et with

a view to relate the obtained result at receptiacklio the inferior quality of non-topped beet praed at

the brei saw. The beet payment system has beenedd@s has the advice on topping at field levels T
was accompanied by an intense campaign to popeldnis system.

4. By analysing a specifiement present in the top

The determination of top tare percentage on theshbafsanalysis of a specific element in the top is
characteristic of the more seductive systems, bwttnich until now no valid research has been cdromt.

16 Future method of beet reception, H. Jansd8HM®rld Sugar Farmers’ Conference, Copenhagen, 1997

" Top tare assessment using imagery, J. LévéqueéE B&eption Control Committee, Seville, 2005

18 Use of modern techniques (Inter-professionalsrBUBEL-CBB Reception 200X), Presentation of probénd trials,
P. Tychon & D. Duville, CBB Congress, Mons, 2007

19 Top tare determination of sugar beet by imageyaislimplementation of Top Tare Vision Systemtia Netherlands,
F. Tijink & T. Huijbrechts, CIBE Reception ContrGlommittee, Rotterdam, 2008
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Il. Systems which do not disregard the top percentge

According to this principle, the top percentageaslonger determined at all. Rather, an analysgpualify
the whole beet massed represented by the samerisd out.

In Swedef®, whole beet reception has existed for a very Ibmg. Only stalks and leaves are manually
removed if they are in the sample. The whole beeit of “green”, is then subjected to a complete
qualitative analysis (polarisation and sugar maagdt is however a somewhat intermediary systence

an “administrative” topping of 3.65% is appliedarder to take into account the top and the watachvh
adheres to the beet after washing.

In NorthernGermany (Lage¥’, an interesting solution has been set up. Theitigpwork is no longer
carried out, just stones, clods of soil and loase dif beet top are removed from the sample. Thofg's

whole sugar balance is determined inter-profesiipaad proceeds with a linear correction of theutes.

Currently however, the correction is negative agresents a reduction of 2% of the quantity dedider
an increase in total tare by 2 points.

CONCLUSIONS

Currently, beet is generally bought “healthy, tare saleable, cleaned and topped in the normal%vay”
and the checks to ensure that the delivered bedgbrcos to the buying contract are carried out ia tidre
house.

If reception methods are changed, it will be nemgs® change the definition of the bought beet aintthe
same time define new methods to allow the new rolé® checked.

If whole beet reception is established, it is vikely that the systems of analysis will also hdaweebe
revised, either by applying corrections to the #xis systems (polarisation, extractability), or by
complementing them with other measures.

Growers from several countries are of the opinioat it is a matter of urgency to move towards new
reception concepts. In addition to the statememisaaguments taken up above, they consider that:

compared to traditional sugar production, theirtlzge being channelled more and more towards new
uses. Industrial beet, for example those destineathanol production, should not be judged on the
same basis as beet destined for sugar. For theseses, the presence and the quality of the beet to
are far less important.

the profitability of beet growing has decreasedsierably following the sugar reform. Whole beet
reception could in the future be one of the sohgievhich will allow assuring the profitability and
durability of this crop in our regions.

At any rate, it seems clear that a fair solutionuldoallow both parties to concentrate on other majo
challenges which arise quite simply from the futof¢he sugar sector in Europe.

It is to be hoped that both parties finally managectitude and not approximations too often notéd a
along this common route.

20 Whole beet reception, different experiences inEEt®untries, M. Demaux, 35CIBE Congress, Jerez de la Frontera, 1994
%1 Beet reception without re-topping in Germany, lde@en, CIBE Reception Control Committee, HelsifiR9Q7
%2 General sugar beet purchase and delivery condijtBelgium
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Annex 1: Growers’ organisations & control of beet eception

ON WHAT ASPECT OF BEET RECPTION DOES THE GROWERS' ASSOCIATION HAVE CONTROL RIGHTS?
DOES THE GROWERS' ASSOCIATION EXERCISE THESE CONTROL RIGHTS?

Weighing of Sampling Sample Brei preparation | Sugar content and Weighing of DOES THE
incoming procedure preparation procedure quality analyses | outgoing transport GROWERS'
transport procedure vehicle ASSOCIATION

vehicle EXERCISE THESE
RIGHTS?

B yes yes yes yes yes yes yes
CH yes yes yes yes yes yes yes
CZz yes yes yes yes yes yes yes
DK na yes yes yes yes na rarely
DE |North yes yes yes yes yes yes yes

Rhinelan yes yes yes yes yes yes yes

Soutt yes yes yes yes yes yes yes
GR yes yes yes yes yes yes yes
ES yes yes yes yes yes yes yes
FR yes yes yes yes yes yes yes
IT yes yes yes yes yes yes yes
LT yes yes yes yes yes yes Yes, permanent
HU yes yes yes yes yes yes yes
NL yes yes yes yes yes yes yes
AT yes yes yes yes yes yes yes
PL yes yes yes yes yes yes yes
RO YESs yes yes yes yes yes yes
SK yes yes yes yes yes yes yes
FIN yes yes yes na in Swede! yes yes
SE yes yes yes yes yes yes yes
TR no yes Yes no yes nc” yes
UK yes yes Yes yes yes yes yes

2 With the exception of 1 sugar factory (Kiihtayahene growers deliver beet to the factory’s certtadllection centre. Farmers have the right to appegarding weight. Weighing can

be carried out a second time.




Annex 2: Defoliating Beet Topper developed by WIC Aty (USA)

Annex 3:
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Development of beet defoliating machine Europe (GRIMME)




