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sucromat" 
This name stands for an automatic sugar 

polarimeter which has proven its superior 
performance in many sugar factories 
throughout the world: 

In beet and cane testing laboratories, in 
factory laboratories, and with process control 
applications. 

DR. WOLFGANG KERNCHEN 
OPTIK-ELEKTRONlK-AUTOMATION 
D-3011 LETTER-HANNOVER 
WEST-GERMANY 





Molasses Purity ( season's average 1 
... down 3.7 points from previous year. ... 1.5 points below target purity. 

The Operating statistics reported by Mr. Bax like that reported by Mr. Bax. These results 
(see letter) are gratifying.. . but, they do not multiplied by the long life expectancy of 
come as a surprise western states 
neers plan for perf Centrifugals promise 
like this. They also high profitability for 
plan for rugged- many seasons t o  
ness, durability, come. lf you'd like to  
minimum labor cost, talk about results for 
high productivity, your factory, contact 
low maintenance your Western 
cost and minimum States agent, or 
downtime. write: Mr. James 
Result: An unusually Coleman, General 
quick payback period 

Hamilton, Ohio 45012 U.S.A. 

sales Manager. 



TOP NAMES IN THE WORLD OF SUGAR 
FOR POWER GENERATION 
& PUMPING PLANT 

ALLEN STEAM TURBINE 
POWER PLANT 

A comprehensive range of steam turbines 
with power outputs up to 20 MW. Back- 
pressure, Condensing and Pass-out types 
available. 

ALLEN GWYNNES PUMPING 
PLANT 

Designed and engineered to ensure the 
reliability and efficiency demanded by the 
requirements of modern pumping 
installations for irrigation in the field or 

An Allen Gwynnes 
processing in the factory. standard single-entry pump. 

W. H. ALLEN SONS b COMPANY LTD ALLEN GWYNNES PUMPS LTD SUBSIDIARY COMPANIES 
QUEENS ENGINEERING WORKS, QUEENS ENGINEERING WORKS 
BEOFORD MK40 AIB, ENGLAND BEDFORD ~ ~ 4 0  AIB. ENGLAND @ POWER 
Tele~hone: Bedford 67400 Telex: 82486 Teleohone: Bedford 87400 T r l a r  Q7AQfi 

ENGINEERING LTD. 
. . . -. .. . .. . - - -. -. - - . . - - . . -- .-" 

Telegrams: Apeng Bedford Telex. Telegrams: Apeng Bedford Telex. A73 



'Grano' is a hard open grained material 
with a rough surface to facilitate good 
cane feeding and ensure a high milling 
performance throughout the life of the 
shell. 

'Grano' is a special metal from which 
our sugar mill roller shells are cast. 

All A. F.Craig & Co. Ltd. roller shells 
are cast in our own foundry where the 

THE METALLURGICAL 
DEPARTMENT IS PART OF OUR 
COMPREHENSIVE SERVICE 
TO THE SUGAR INDUSTRY 
TO WHICH WE SUPPLY A 
WIDE VARIETY OF SUGAR 
FACTORY MACHINERY. 

control of the chemical composition and 
method of casting is under the rigid and AmF. CRAIG & COB LTDm 
close supervision of our metallurgist CALEDONIA ENGINEERING WORKS 

which ensures a consistent grade.of Telephone PAISLEY 041 889 2191  PA^ ~ N A  Telex 776051 

metal in every roller shell produced. London Mhce  727 Sal~sbuiy House London Wall. London EC2M 5 0 0  
T~lpphone 01 628 3964 





Edwards' 
Engineers 

have been 

I harnessing 
nature's forces 
for the benefit of 
man for 25 years. 
25 years of experience 

in applying the science 
of Hydraulic Engineering 

to the needs of the cane proc- 

essing industry: Mill Hydrau- 
lics Autocane Hydraulic Systems, 

ers, Table Driv 
ors and special 





Whatever you want 
No matter what you start from: 
sugar cane, sugar beet or raw sugar. 
No matter what you want to make: 
granulated sugar, brown sugar, white sugar, crystal sugar, liquid sugar, 
po.wdered sugar, soft sugar, rock candy, sugar loaves, sugar cubes or 
castor sugar. 

For more than 100 years we have engineered and built the most advanced 
and reliable sugar equipment, ranging from a simple vessel to the most 
sophisticated process installations. 
Besides, we erect a great many complete factories all over the world. 
Just name it, we build it. 

STORK-UIERKSPOOR SUGAR 
sugar industry engineers Member of VMFIStork-Werkspoor 
P.O. Box 147 Hengelo (0) - the Netherlands Cables: Stowesugar Telex: 44485 Tel.: 05400-54321 



9 of sand. 
into the Thorough - 1 
washina won't alwavs aet the 1 

expensive machinery. Or to 
overload equipment. And 
contaminate your juice. 

DorrClone? The easy, 
effective answer. 
Ordinarv desandinq svstems 7 

you need the most advanced system - --*-I " 
on the market - the DorrClone two %@""' 

ec6nomical svstem is-desianed uOrr~"l'ver uorrclo' 

material is washed with a small 
L amount of washwater to recover the 

lash 
water. The Go-stage approach 
assures minimum sugar loss. 

4 The compact packaged 

I!! system can be located In an) 
convenient area or elevation 

And ~f you already have 
r exlstlng pumps, tanks or other 

machinery, your l n ~ t ~ a l  cost IS 

even lower than ~f you buy the 
, complete package The package 

prlce IS as llttle as $3-$6 (U S ) 
Der M T C D . ex works The actual 

le discharging sand. cost depends on'factory layout - - -  - - -  - , - ~  - .a 

to remove approximately 95'/0 Of tangential feed and pump pressure. and location. 
coarse and fine material, UP to Mineral particles in the feed are For further information, write Larry 
about 300 mesh (50 microns). It thrown against the walls and pass Engel, Dorr-Oliver, International 
handles any mill capacity. out through the bottom. Liquid Headquarters, Stamford, 

How the DorrClone overflow passes through the top. Connecticut U.S.A. 06904. 

cyclone works. Why a two-stage system? 
A vortex action is created inside Because it's twice as effective. After DORWOLIUER 
the DorrClone separator by the the first desanding stage, gritty A step ahead in process equipment. 



Plough ensures no residual cake left in baske 

Sugar Discharge Valve operates without interrupting the cycle, 
giving increased output. 

Motors specially designed to customer's requirements. 

Step sequence controls ensure maximum safety. 

Feed control by automatic massecuite feed valve and 
feed limiting sensors. 

Special suspension helps to eliminate bad out-of-balance loads. 

THE BIG SIX FEATURES THAT BUILD UP M E  BIG MACHINE 

(Gi+-iii 
THOMAS BROADBENT & SONS LIMITED 

Huddersfield England H D I  SEA 
LTS 6 Telephone: Huddersfield (0484) 221 11 Telex: 51 51 5 Cables: BROADBENT Huddersfield 



Brotherhood SteamTurbines - 
serving the sugar producing world. 

BROTHERHOOD single and multi-stage turbines for mill, shredder 
and generator drivers are installed in plants throughout the world and 
backed by over 
60 YEARS OF SUGAR MILL EXPERIENCE. 

For further information 
please send for publications 
SMTl73 and SMTf75. 

PETER BROTHERHOOD LIMITED 
Peterborough PE4 6AB. England. Tel: 0733 71321 Telex: Brotherhd Pboro 32154 
London Off~ce Abbott House. 1-2 Hanover Street, London W l  R 9WB Telephone 01 -437 61 06/7/S 

MANUFACTURERS OF STEAM TURBINES COMPRESSORS SPECIAL PURPOSC MACHINEd'I' & ~ 2 2 %  





The piece that solves 
your pumping proble 

Whatever your pumping needs. Stothert & Pitt have Our off-the-peg range is vast and all pumps are available 
the answer. in a wide range of materials. Just tell us your application 

Positive displacement pumps (screw, rotary lobe and and we'll provide detailed specifications. 
helical types) t o  handle solids in suspension, pulps, And i f  you need a one-off special pump, we have the 
sludges and slurries, and high viscosity materials such as tested components and design service t o  provide it for 
molasses. Backed by a comprehensive range of centrifugal you. 
pumps. If it can be pumped, S & P can pump it. 
1111-----1--1--1-1------------------ 

Send me details of S & P pumps, for application 

Name 

Address 

Stothert & Pi t t  Ltd, Pump Group. PO Box 25. Bath BA23DJ. England. Telephone Bath (STD0225) 314400Telex 4431 1 



To May 8 Baker Ltd Name 
Dagenham Essex RMlO 7XS England Address 
Please send me full deta~ls of 'Asulox' 401 
'Actr~l DS for weed control In sugarcane 

nr ss3s 



Ewart chains for 
the sugar industry 

From theirwide range, Ewart STAINLESS STEEL CHAINS: 
offers Sugar Mil l  chainsspecially Shell moulded l inksin stainless 
developed for durability. steel are offered for severe 

corrosive conditions. 

STEELCHAINS: In heat MALLEABLE CHAINS: 
treated alloy steels wi th hardened Heat-treated Pearlitic malleable 
prec~sion-ground pins and wi th alternative metals of 
bushes. This series includes the increased tensile strength and 
EWART Carrier Outboard Roller abrasion resistance to suit 
Assembly: COBRA. specific environments. 

A l l  three t y p e s  of chains are avai lable w i t h  hardened stainless 
steel p i n s  (and bushes). 

Write n o w  for detailed literature to 

E W A R T  CHAINBELT CO. LTD. 
DERBY DE3 8LX. ENGLAND 
Telephone: Derby (0332) 45451 
Telex: 37575 Leysewart Derby 
Cables: Chainbelt Derby 



rn A. GONINAN &,CO., LTD. 
P.O. Box 21, Broadmeadow 
Newcastle, N.S.W. 2292, 
Australia 

rn ZANINI, S.A. 
Rua Boa Vista 280, lo Andar 
Sao Paulo 01014, Brazil 
INDIAN SUGAR & GENERAL 
ENGINEERING CORP. 
Yarnunanagar 
Jagadhri Rly. Station (N.R.) 
Arnbala District 
Haryana, India 
POMINI-FARREL S.p.A. 
Castellanza (Varese) Italy 
INDUSTRIA DEL HIERRO, S.A. 
Mineria 145. Edificio"A", 2" PISO 
Mexico 18. D. F.. Mexico 
STRACHAN & MacMURRAY, LTD. 
P.O. Box 768 
Manila, Philippines 

For other sources consult Farrel 
headquarters in Ansonia, Conn., 
U.S.A. 

Because Farrel has been producing 
sugar mills since 1872. And for 
more than 100 years Farrel engi- 
neering innovations have led to 
increased sucrose extractions, less 
downtime, lower maintenance 
costs and greater reliability of 
grinding equipment. Small wonder 
that over 3 0 0  Farrel mills and 
drives have been shipped to cane 
producing countries all over the 
world. And many mills formerly 
driven by steam engines have been 
converted to more efficient steam 
turbine drives with Farrel gearing. 
Farrel mills are made in a wide 
range of sizes, offering roll lengths 
of 36", 42", 4 8 ,  54", 60", 
66". 72". 84". 90" and 96" - 
with'some tandems grinding 
up to 11,000 tons per day. 
Farrel also pioneered the larger 
mill sizes that are meeting in- 

creased demand in today's sugar 
factories. We roduced our first 
90" mill in  1177 and have con- 
sistently maintained a position 
of leadership through a continuing 
program of design refinement. 
For further information send for a 
copy of Bulletin 3128  which de- 
scribes in detail Farrel equipment 
and services for the sugar industry. 
Write to Farrel Company Division, 
USM Corporation, Ansonia, 
Conn. 06401. 

USM Corporation 



Tate and Lyle Engineering is involved in 
sugar development projects from feasibility 
studies, plantation layout and irrigation 
schemes right through to the design and 
detailed specification of raw sugar factories, 91 refineries and by-product plants including 
distilleries. 

Through its specialist companies, 
Tate & Lyle Engineering can implement the 

IS. Smith-Mirrlees manufactures heavy 
~l~azhinery; Farrow Irrigation supplies 
complete irrigation and effluent treatment 
systems and Talo Products and Processes 
improves sugar yields. 

The Tate & Lyle Engineering service is 
unique, complete. It's sugar in theory and in 
practice. 

TATE & LYLE 
ENGINEERING LTD., 
- 

nos House, Bromley BR2 9NA, 
t, England. Telephone: 

01-464 6556. Telex: 896368 TATELYLE 
nanwr v rahlnc. r ~ r c n v u ~  Rrnmla~r Ennimaminn 
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SOMMAIRES : ZUSAMMENFASSUNGEN : SUMARIOS 

Echantillons pour doser le sucre des diverses variitts de cannes dans des lots d'essais rtcoltts mbniquernent. J. C. SKINNER. p. 227-230 
On donne le compte rendu d'experiences ayant pour but de comparer des echantillons de cannes de 15 pouces (biichettes) obtenus 

avec l'arracheuse avec les tchantillons de tiges entieres utilises precedemment dans les stations exp4rimentales du Queensland pour 
la mesure de la teneur en sucre. Les resultats montrent que les bOchettes fournissent une mesure directe du sucre a la fois dans les 
tiges de la canne et les matieres ttrangeres en mBme temps qu'elles montrent moins de penchants systematiques que les tchantillons de 
tiges. D'un autre cbtt, les echantillons de tiges donnent une meilleure indication des performances des varittts et montrent moins 
d'erreurs d'echantillonage au hasard. La selection indirecte baste sur les echantillons de tiges est plus efficace que la klection direct 
bask sur les khantillons de biichettes. On estime que la dimension optimale de I'tchantillon est de 6 tiges ou 60 biichettes au hasard 
par lot. * * * 
British Sugar Corporation Ltd. Ubme Conftrence Technique. p. 23&231 

On donne un compte rendu de la 23eme Conftrence Technique de la British Sugar Corporation qui s'est tenue L Eastbourne du 
7 au 10 juin 1976. On donne un bref aperp des communications presentks. * * *  
Morceaux de sucre sukdois. p. 232-234 

On donne des informations sur la mtthode continue de production de morceaux L partir de sucre humide par vibration mise au 
point par la Corporation Sucriere Sutdoise. L'emballage des morceaux, qui se caractbisent par une dissolution rapide, est 
synchronid avec la mise en forme et le dchage des morceaux, la capacite nominale ttant de 2.400 kglheure. * * *  
C o n e s  1976 des Sugar Industry Technologists. p. 235-237 

On donne un compte rendu du 356me congrks des Sugar Industry Technologists Inc. qui s'est tenu L Toronto, Canada, au debut 
de mai 1976. On donne un bref aperp des communications prkentks et quelques notes sur la raffinerie Redpath, Toronto, et la 
raffinerie Westcane, Oshawa, qui ont toutes deux it6 visitees par les participants au congrks. 

I * *  

Beet Sugar Developments Ltd. p. 237 
On donne des informations sur cette nouvelle socittt formtepar la British Sugar Corporation Ltd. et le groupe W. S. Atkins, 

une des plus importantes firmes de conseils d'Europe. La societe form& a pour but d'offrir une gammecompl&te de services allant 
de l'etude des possibilitts d'un projet a la formation du personnel local pour faire fonctionner les installations et vendre le sucre en 
oassant oar la conceotion d'installations et d'usines de traitement des betteraves. la construction et l'adiudication. 

- -  -- 

Proben zur Bestimmung des Zuckergehaltes von Zuckerrohrsorten in maschinell geernteten Versuchen. J. C. SKINNER. S. 227-230 
Es wird uber einen Versuch berichtet, bei dem 15-Zoll-Rohrproben (Billets), die mit einer Erntemaschine erhalten wurden, mit 

den vorher in der Versuchsstation in Queensland zur Bestimmung des Zuckergehaltes verwendeten Roben mit ganzem Rohrstengel 
verglichen wurden. Die Resultate haben gezeigt, dass die Billets ein direktes Mass fiir den Gesamtgehalt an Zucker in Rohrstengel, 
Spitz und Blatter sind, aber eine weniger systematische Tendenz als Stengelproben zeigen. Auf der anderen Seite gaben 
die Stengelproben einen besseren Hinweis auf die Leistung einer Sorte und zeigten weniger Zufallsfehler bei der Probenahme. 
Die indirekte Selektierung an Hand der Stengelproben war wirksamer als die direkte Selektiemng an Hand der Billet-Proben. Als 
optimale Probengrosse wurden 6 beliebig ausgewahlte Stengel oder 60 Billets pro Parzelle ermittelt. 

* I *  

23. Technische Konferenz der British Sugar Corporation Ltd. S. 23&231 
Es wird iiber die 23. Technische Konferenz der British Sugar Corporation berichtet, die vom 7. bis zum 10. Juni in Eastbourne 

abgehalten wirde. Ueber die vorgelegten Arbeiten wird ein Ueberblick gegeben. * 8 * 
Schwediseher WBrfelzucker. S. 232-234 

Es werden Einzelheiten iiber das kontinuierljche Vibro-Verfahren der Svenska Sockerfabriks Aktiebolaget mitgeteilt, bei dem 
Wiirfelzucker aus feuchtem Zucker durch V~brat~on hergestellt wird. Das Ahpacken der leichtloslichen Wiirfel erfolgt synchron mit 
dem Schneiden und Trocknen der Wurfel mit einer Leistung von 2400 kg pro Stunde. * * *  
Zusammenkunft 1W6 der Sugar Industry Technologists Inc. S. 235-237 

Es wird iiber die 35. Zuymmenkunft der Sugar Industy Technologists Inc. berichtet, die Anfang Mai 1976 in TorontoIKanada 
abgehalten wlrde. Ueber d ~ e  vorgelegten Arbelten wlrd em Ueberblick gegeben. Ferner wird iiber einen Besuch der Tagungsteil- 
nehmer in der Redpath-Raffinerie in Toronto und in der Westcane-Raffinerie in Oshawa berichtet. * * *  
Beet Sugar Developments Ltd. S. 237 

Es wird iiber diese neue Gesellschaft berichtet, dievon der BritishSugar Corporation Ltd. und der W. S. Atkins-Gmppe einer der 
grossten Konsultationsfirmen in Europa, mit dem Ziel gegriindet wirde, ein vollstindiges Spektrum an ~ienstleistun~e; auf dem 
Gebietevon Projektsstudien, Bauvon Riibenzuckerfabriken sowie Unterweisung von heimischem Personal hinsichtlich der Herstellung 
und der Vermarktung von Zucker anzubieten. 

- - -- 

Muestras para medir el contenido de azlcar de variedades de cafia de a z b r  en experiment~~ con cosecha mednica. J. C. SKINNER. 
Prig. 227-230 

Se recuerdan experimentos con el fin de comparar muestras de cafia en trozos de 15 pulgadas de largo con muestras de tallos enteros 
como utilizado en el oasado en 10s estaciones exoerimentales de Oueensland oara medir el contenido de azhcar. Los resultados 
dcmuestran que uso de 10s trozos provee una medida directa de azh&r en el tall; mPs matcria extranca de la cafia, micntras quc tienc 
menos prejuicio sistemitico que uso de muestras de tallo entcro. Por otra parte, muestras de tallo entero proveen una mejor indicaci6n 
de comoortamiento varietal y tiene menos error aleatorio de muestrco. Selccci6n indirecta. basado en mucstras de tallo entero. es 
miis efectivo que selecci6n directa basado en muestras en trozos. El tamaiio 6ptimo de ia muestra es estimado como seis tailos 
seleccionado al azar o 60 trozos por parcela. * * *  
British Sugar Corporation Ltd. 23a Conferencia TCenica. Prig. 23&231 

Se presenta una memoria de la 23a Conferencia Tknica de la BSC celebrado las 7-10 junio 1976 en Eastbourne, Inglaterra. Se 
delinean 10s varios papeles presentados. . * * 
Az6car sue- en cuhos. Prig. 232-234 

Se presentan detalles del metodo continuo de la Swedish Sugar Corporation para producir cubos de azhcar hdmedo por medio 
de vibraciones. Embalaje de 10s cubos rapidamentedisolubles es emparajado con la fonnacibn y secado de 10s cubos, siendo capaci- 
dad nominal 2400 kg por hora. * * * 
Sugar Industry Technologists-reuni6n 1976. Prig. 235-237 

Se presenta un informe de la 35a reuni6n de Sugar Industry Technologists Inc. celebradoen Toronto Canada a principios de mayo 
de 1976. Se delinean 10s papeles presentados, y se dan notas sobre la refineria Redpath en ~ o r o i t o  y la iefineria Westpath en 
Oshawa, siendo ambos visitado por participantes en la reunibn. * * *  
Beet Sugar Developments Ltd. Prig. 237 

Se presenta informacibn sobre estanueva compailia formado por la British Sugar Corporation Ltd. y el Gmpo W. S. Atkins (uno 
de 10s mayores compafiias consultores en Europa) con el fin de ofrecer una gama completa de servicios, de estudios de factibilidad, 
disefio de planta y fibricas para elaborar azacar de remolacha, construcci6n y poniendo en servicio activo, hasta instruction de personal 
local en operaciones y venta de adcar. 
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Notes & Comments 
International Sugar Organization 

In accordance with a decision taken at the last 
meeting in April, the International Sugar Council met 
in London during June 1976 for its seventh session. 

On the recommendation of the Consultative 
Committee, the Council agreed that (a) a Conference 
should be held with a view to negotiating a new 
International Sugar Agreement; (b) the Executive 
Director should request the Secretary-General of 
UNCTAD, pursuant to the provisions of paragraph 
(2) of Article 31, to convene such a Negotiating 
Conference; (c) the Conference should be called for 
the spring of 1977, if it can be so arranged, and 
should be given sufficient time to enable it to complete 
its work in one session; (d) all such preparatory work 
as may contribute to the success of the Conference 
should be carried out in the meantime. At the 
normal session of the Council, to be held 10th-19th 
November 1976, it will review the situation and in 
the light of developments take such measures as may 
be appropriate. 

* * *  
World sugar balance 1975176 

F. 0. Licht have recently published1 their second 
estimate of the world sugar balance for the crop year 
September 1975/August 1976, as follows, with com- 
parative figures for the previous two crop years: 

1975176 1974175 1973174 
(metric tons, raw value)- 

Initial stocks 17,074,000 15,897,000 16,072,000 
Production 82,047,000 79,282,000 80,673,000 
Im~orts 22,761,000 24,386,000 24,705,000 --- 

121,882,000 119,565,000 121,450,000 
Exports 22,710,000 24,415,000 24,685,000 
Consum~tion 79.855.000 78,076.000 80,868.000 --- 
Final stocks 19,317,000 17,074,000 15,897,000 
Production change +2,765,000 -1,391,000 +3,324,000 

Final stocks 
% consumption 24.19 

The figures are substantially changed from the first 
estimate in February8, especially in respect of con- 
sumption which is now estimated at a level more than 
a million tons lower. In addition, corrected figures 
for 1974175 resulted in a somewhat higher figure for 
the initial stocks at September 1975. Thus, although 
production is now set a million tons lower than first 
expected, sugar availability is greater than the likely 
consumption, so contributing to a rise of over 2.2 
million tons in the final stock figure compared with 

August 1975. The revisions in consumption estimates 
were generally for reductions in Europe and Asia, 
partly offset by increases for North and South Amer- 
ica. Stocks for the end of the 1975176 crop year are 
set at over 24% or almost the traditional 3 months' 
supply which used to be considered normal. 

Dr. HELMUT AHLFELD, Managing Director of F. 0. 
Licht KG, took part in a recent seminar organized by 
the US refiners, Amstar Corporation, and has been 
quoted as offering tentative projections for 1976177 
for which he put production at  86.5-87.5 million tons 
against a consumption of 82.9-84.7 million tons. 
This would mean a further increase in stocks, bringing 
the world sugar economy nearer the situation where 
price reductions would result and maybe then restore 
the former consumption habits which were so drastic- 
ally and seemingly almost permanently changed by the 
higher costs to the consumer which came in 1974. 

World sugar prices 
The London Dailv Price for raw sugar fluctuated 

between £173 and £i82 per ton in JUG after falling 
from the level of £186 at the 1st of the month. The 
LDP(W) in the same period fell from f 197 to £189 but 
then recovered and lay between f 197 and £202 for 
much of the month. There have been two counter- 
acting influences: the continuing drought in north- 
west Europe has persisted and forecasts of damage 
to the crop, particularly in France and Belgium, have 
had a bullish influence, although there has been rain 
in Eastern Europe and good crops have been reported 
from Italy and Spain. 

As a bearish factor, the Brazilian Sugar Institute 
has announced a target of 130 million 60-kg bags, 
equivalent to more than 8-3 million metric tons, raw 
value, and this has been reinforced by reports of 
other good cane crops in the Southern Hemisphere, 
particularly from Australia, where the Director of 
the Bureau of Sugar Experiment Stations, Mr. 0. W. 
STIJRGBS, announced that 1976 production is now 
estimated at 3.57 million tons, compared with 
2,856,000 tons in 1975. Mr. STURGESS pointed out, 
incidentally, that Queensland's sugar growing prod- 
uctivity, at 86 tons of cane and 12.2 tons of sugar 
per hectare, was still climbing unlike other countries 
where productivity has reached a plateau. 

In the meantime there has been a lack of improve- 
ment in consumption levels in the USA, Europe and 
Japan in spite of low price levels. 

Internotima1 Sugar Rpt., 1976, 108, (16). 1-2 
I.S.J., 1976, 78, 97. 



Notes and Comment8 

E. D. & F. Man comment': "Any major market 
movement during July will depend largely upon the 
weather in West Europe. If the drought continues, 
the outturn of the beet crop could be substantially 
reduced from earlier estimates. For example, in 
France, where north-eastern areas are seriously 
affected, production could be as low as 1.8 million 
tons compared with 3.0 million tons last year, unless 
there is a dramatic increase in rainfall between now 
and the end of July." 

* * * 
EEC-ACP sugar negotiations 

The negotiations between the EEC and developing 
sugar-producing countries which took place on 29th 
AprilQroke down with the producers accusing the 
Community of "clear discrimination" against their 
group. The EEC had increased its minimum price 
offer from 255 Units of Account per metric ton of 
raws to 260 (equivalent to £180). The ACP countries 
in turn reduced their demand from 281 to 275 U.A. 
but the gap could not be bridged at the time. 

Negotiations recommenced after the negotiators 
had attended the UNCTAD IV meetings in Nairobi 
and agreement was finally reached, albeit grudgingly, 
on the 5th June. The price to be guaranteed is 267 
U.A. for a supply of sugar which will amount to 
some 1.25 million metric tons and will be backdated 
to 1st April. This latter is also a compromise; the 
ACP producers wanted the guarantee to be backdated 
to 1st January while the Farm Ministers had wanted 
it to apply to the EEC agricultural year which runs 
from 1st July. The guaranteed price is understood 
to take into account a refining margin of 0.5 U.A. 
per ton. and to include a contribution of 0.6 U.A. - ~ - - -  

iowards the storage levy and a quality premium of 
0.48 U.A. per ton. 

The ACP producers have said they accepted the 
offer because of their realization that world prices 
were falling and that the EEC had a surplus of produc- 
tion over consumption; nevertheless, in their view, 
the offer fell short of the terms of the Lome Conven- 
tion which provides that the EEC's sugar import 
price shall be fixed "within the price range obtaining 
in the Community" and so, they claim, should have 
been at least 281.5 U.A. 

The EEC view was that the earlier offer of 260 U.A. 
was the best price guaranteed to Community pro- 
ducers and that for only part of their crops. With 
an obligation to buy ACP sugar and to sell an equiva- 
lent quantity of white sugar on the world market, the 
, purchase involves a subsidy of some $60 million to 

the ACP producers. The Commissioner for Agri- 
culture, Mr. LARDINOIS, who led the EEC negotiators, 
faced criticism for having offered too much, the UK 
Minister referring to the consequent £1,500,000 loss 
to British refiners because of the backdating. Never- 
theless, the agreement was subsequently endorsed by 
the EEC Council of Ministers at a meeting later in 
June. 

* * *  
Booker's Guyana interests acquisition by Govenunent 

It was announced on 14th February that there were 
to be discussions between the Guyana Government 
and Booker McConnell Ltd. for the acquisition of the 
company's interests in Guyana. An agreement has 
now been reached with the Guyana Government and 
this was signed in Georgetown on 25th May. The 

agreement took effect from 26th May, the tenth 
anniversary of Guyana's independence. 

At the same time, various agreements were con- 
cluded with the Government of Guyana for the con- 
tinuation of services which certain Booker McConnell 
subsidiaries in the United Kingdom have been pro- 
viding for the businesses being taken over. These on- 
going relationships will cover the international 
marketing of sugar and bulk rum, the provision of 
technical and agricultural services, and the purchasing 
and shipping of capital equipment and supplies. 

A new company, Guyana Sugar Corporation 
Limited, has been formed by the Government to 
control and manage all the estates and factories in 
Guyana. This Corporation has concluded an agree- 
ment with Bookers Sugar Company whereby the 
latter will be responsible for the international market- 
ing of Guyana's sugar for an initial period of four 
years in accordance with agreed Guyana Government 
policies. 

The total amount receivable by the company for 
its shareholdings, after settlement of liabilities, should 
be around £lOm in the form of £1,800,000 cash and 
the balance in the form of Guyana Government 
promissory notes payable with 6% interest over 20 
years. The amount to be received is certainly below 
the real value of the assets acquired, estimated at  
£19m in the Company Report for 1975, and will be 
spread over a long period, but the board of Booker 
McConnell, in consultation with its legal and 
financial advisers, has reached the conclusion that in 
the circumstances prevailing in Guyana the agree- 
ment for the transfer of the businesses should be 
accepted as being the best that could be achieved in 
the interests of the shareholders. 

The 1975 report and accounts showed that, follow- 
ing payment of the export levy on sugar of £33m, 
there was an attributable loss of £784,000 in Bookers 
Sugar Estates in Guyana. After allowing for this, 
the attributable after-tax profit from the Guyana 
companies in 1975 was £355,000. With the sugar levy 
unchanged, the Guyana companies would together 
have shown a substantial loss in 1976. The Guyana 
Government introduced the export levy on sugar in 
1974 with the steep rise in the world price. It absorbed 
£211~ of Bookers Sugar Estates' £48m revenue in 
1974 and f33m of its £574111 revenue in 1975. 

The company's activities in the United Kingdom 
and elsewhere are continuing satisfactorily. The 
latest estimates indicate that Booker McConnell's 
profit this year, without the Guyana companies, 
should not be much below the total achieved in 1975. 
The board sees no reason at this time why the 1976 
results should not justify an increase in the company's 
ordinary dividend up to the maximum amount current- 
ly permitted. 

* * *  
Thailand 1975176 campaign results8.-According to reports 

from Thailand, the 1975176 sugar season ended with a total 
cane tonnage crushed of 19,099,066 metric tons, substantially 
more than in the year before (13,413,442 tons). From this cane 
quantity 1,123,518.7 tons of raw sugar, 40,515.3 tons of refined 
sugar and 439,5583 tons of plantation white sugar were 
produced, the corresponding figures from 1974175 being 
548,991 tons, nil and 511,3374 tons. The average yield was 
8.395% compared with 8.083% in 1974175. 

' The Sugar Situation. 30th June 1976. ' I.S.J 1976 78 161. 
F. ~ y ~ i c h i ,  ~Aernational Sugar Rpt., 1976, 108, (17), 16. 



Samples for measuring sugar content of 
sugar cane varieties in mechanically 
harvested trials 

By J. C. SKINNER 
(Bureau of Sugar Experiment Stations, Queensland, Australia) 

Introduction 

I N 1973 and 1974 all of the Bureau's experiment 
stations changed from manual t o  mechanical 
harvesting, making it necessary to develop new 

methods for obtaining quantitative data from field 
experiments. A bin-mounted weighing machine was 
constructed at Meringa Experiment Station in 1974l, 
providing rapid weighing of cane harvested from 
small plots by the chopper-harvester. Experiments 
were carried out on several other aspects, including 
the question of whether samples of billets (portions 
of stalk about 380 mm or 15 inches long) from the 
harvester should replace the whole-stalk samples 
used previously for measuring c.c.s. isugar content). 
For manually harvested trials, a sample consisting of 
six random stalks was taken from each plot. Only 
sound stalks were sampled, dead stalks and suckers 
not being included, and the green top portion norm- 
ally discarded during manual harvesting was dis- 
carded before analysing the samples. These samples 
provided an estimate of c.c.s. higher than that 
obtained at the factory for cane from the trials, but 
provided a good indication of the relative c.c.s. of 
different varieties. Sampling experiments have shown 
that this sample size was adequate for the standard 
plots (about 0.004 ha), and the grading systemP 
penalizes varieties which have characters such as 
dead stalks, suckering or lodging which would 
reduce sugar content below the estimate provided by 
the sample. When a yield sampling method was 
developed8 to obtain results from mechanically 
harvested trials on farms, the whole-stalk c.c.s. 
sample was retained. No method was available for 
obtaining samples of billets from these trials, whereas 
they could be obtained from trials harvested mech- 
anically on the experiment stations. The billets 
produced by the chopper-harvester include sound 
cane, dead cane, suckers and, in lodged cane, the 
heavier (spindle or cabbage) part of the tops. On 
general grounds, it seemed likely that billet samples 
would be superior to whole-stalk samples, especially 
in lodged and suckered trials, providing a better 
sample of the material sent to the factory from each 
plot. 

MATERIAL AND METHODS 
The experiments were conducted on the final 

replicated yield trials harvested on Meringa Experi- 

ment Station from 1973 to 1975. Details of the experi- 
ments are summarized in Table I. 

In all experiments, 1.5 units of c.c.s. was sub- 
tracted from each billet and whole-stalk c.c.s. estimate, 
this being a standard procedure to allow for an average 
amount by which c.c.s. estimated by crushing stalks 
in a laboratory mill exceeds C.C.S. measured on first 
expressed juice at the factory4. 

Experiment 1 
The trial was harvested in December 1973, following 

a clean bum. The cane was mainly sprawled, with 
moderate suckering. Two whole-stalk and two 
billet samples were taken from the middle row of 
each plot and analysed for sugar content, in order to 
provide estimates of sampling error. Each stalk 
sample consisted of six random stalks. Each billet 
sample consisted of about 30 billets: It was collected, 
bagged and labelled by two men in the mill bin, 
after the billets were weighed and released from the 
weighing device on top of the bin (Fig. 1). The only 
materials omitted from the sample were leaves with 
little or no cabbage, and completely dried rotten 
billets. No attempt was made to obtain an even 
distribution of tops, middles and butts. Suckers as 
well as rotten juicy billets were included. The sample 
was collected very rapidly and this ensured that 
subjective choice had very little influence on the 
billets included. It was necessary to use this type of 
sample, because it would have taken too long to 
collect a completely random sample. 

Optimum sample size was estimated using the 
methods described by  SKINNER^. 

Experiment 2 
This trial was harvested immediately after Experi- 

ment 1. A clean bum was obtained. The cane was 
sprawled-to-lodged and heavily suckered, some plots 
having large suckers with millable cane. One whole- 
stalk sample and one billet sample were collected 
from each plot, using the method given for Experiment 
1. 

1 BARNARD & SKINNBR: I.S.S.C.T. Sugarcane Breeders' News- 
letter, 1974,34,4-9. 

SKINNER: Proc. 12th Congr. I.S.S.C.T., 1965,938-949. 
a HOGARTH & SKINNER: Tech. Comm. Bureau Sugar Expt. Sta.. 

1967 (1) a*". , ,-,. ' MOLLER: Ann. Rpt. Bureau Sugar Expt. Sta., 1971, 32. 
SKINNER: Proc. 15th Congr. I.S.S.C.T., 1974, 153-167. 

Table I. Details of all experiments, with general means and eoeWicients of vmktion 
Year Plant (P)  Nwnber of Plot Number of treatments General mean CoefFcient of variation 

Experi- of or replica- size New Standard Billet S f a k  Billet Stalk Metric 
ment harvest ratoon (R) Desim" tions (ha) varieties varietv Total C.C.S. C.C.S. C.C.S. C.C.S. tons per ha . . 

I 1973 R 5x6-RL 2 0.bo325 27 3 . 30 14.23 14.86 * 4.4 3.1 8.9 
2 1973 R 7X8RL 2 0.00373 51 5 56 13.14 14.00 7.4 4.5 11.9 
3A 1974 P 5x6R.L 2 0.00389 27 3 30 11.85 8.2 9.7 
3B 1974 P RCB 2 0.00534 18 2 20 12.01 7.9 21 .O 
3C 1974 R 5 x 6 R L  2 0.00368 27 3 30 14.62 4.5 7.9 
3D 1974 R 5x6R.L 2 0.00368 27 3 30 14.74 3.2 10.4 
3E 1975 P RCB 3 0.00534 38 7 45 11.46 6.4 10.6 
4 1975 P RCB 2 0.00403 30 5 35 9.46 11.86 14.4 6.2 11.2 

* RCB = Randomized complete blocks RL = Rectangular lattice. An RCB analysis was used when calculating 
variance components in Experiment 1.' An RCB analysis was used for billet c.c.s. only in Experiment 2, because 
four billet samples had deteriorated, resulting in missing plots. 
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Samples for measuring sugar content of sugar cane varieties in mechanically harvested trials 

Experiment 3 6 # 
Billet samples were 

used instead of whole- 
stalk samples for four 
trials ha~estedin  1974 
and for one trial har- 
vested in 1975. These 
trials provided prac- 
tical experience with 
billet sampling, as well 
as estimates of coeffici- 
ent of variation, and 
routine trial results. 
In the 1974 trials the 
billets were collected 
by hand using the 
method already des- 
cribed. A billet-coll- 
ecting chute was con- 
structed for the 1975 
trials. It consisted of 
an open metal trough 
1-027 m long, 0.303 
m wide and 0.140 m 
deep. It was suspend- 
ed below the middle of 
the weighing machine 
and colkcted a sample 
of about 30 billets when the load was released after 
weighing. One end was attached to a pivot point on 
the sub-frame of the weiglung machine. The other 
end had bag hooks and a chain to hang it from the 
sub-frame. After a bag was attached, this end was 
lowered and the contents of the chute emptied into 
the bag. Some manipulation was necessary to get the 
billets into the bag, but it was convenient and objective, 
although not necessarily a completely random 
sample. When the mill bin became too full the chute 
could not be used, and similar samples were collected 
by hand. 

Experiment 4 
This was a rich land trial with lodging and very 

bad suckering in a number of plots. One whole-stalk 
sample and one billet sample were collected from each 
plot and genotypic, phenotypic, and environmental 
correlations between billet C.C.S. and stalk c.c.s. were 
calculated. 

RESULTS 

The optimum sample size for billet and stalk c.c.s. 
samples can be decided from data presented in 
Table 11. These figures are based on the following 
estimates of the variance components obtained from 
the analysis of variance of Experiment 1. The com- 
ponents of error variance due to error at  a plot level 
(as2) and to sampling a plot (a,? are given, together 
with the total genetic variance between the varieties 
in the trial (~3:- 

Billets Whole stalks 
b ............ 0.298 0.163 
02 ......... 0.088 0.043 
a .......... 0.580 0.611 
General mean . . 14.233 14.862 

Correlations between billet and stalk c.c.s. are given 
in Table 111, and Table IV compares the two sampling 
methods in Experiment 4. General means and co- 
efficients of variation for C.C.S. samples in comparison 
with tons cane per hectare are given in Table I. 

Table 11. Effect of size of sample on coefficient of variation (CV),  
degree of genetic determination (gz), gain from selection( Am,  
and correlated resvonse to selection (CRY), in Experiment 1. 

L O O y  
Typeof Numberof CV gB AG CRY*' AGY 
sample units* (%) (%I (%I 

Billets (Y) 1 4.4 0.60 5.8 
2 3.4 0.71 6.3 
? 3.0 0.76 6.5 

Stalks (X) 1 3.1 0.75 6.4 5.9 102 
2 2.4 0.83 6.7 6.2 99 
3 2.1 0.86 6.8 6.4 98 
4 1.9 0.88 6.9 6.4 97 
5 1.8 0.89 6.9 6.5 97 

10 1.6 0.91 7 .0  6.5 96 
* One sampling unit = 30 billets = 6 whole stalks. 
** Adjusted means from the rectangular lattice analysis were 

used to calculate correlations whereas the CV, $ , a n d  AG 
are based on a randomized complete blocks analysis. How- 
ever, the error introduced into the estimates of CRY would 
be small, because the efficiency of the rectangular lattice 
design over randomized complete blocks was fairly low, 
being 125% for billet C.C.S. and 111% for stalk c.c.s. 

Table IU. Correlations between billet C.C.S. and stalk c.c.5. 
Where available, the standard error is given after the zt sign. 

Number of Correlation 
Experi- samples 

ment perplot Genotypic Phenotypic Environmental 
1 2 0.91f 0.06 0,85+0.03 0.44&0.15 . 
2 1 0.84 
4 1 1.02+0.07 0.86&0.02 0.28&0.17 

Table IV. Efficiency of billet and stalk c.c.5. samples, as shown 
by coefficient of variation (CV),  degree of genetic determination 
(ga), gam from selection (AG) and cnrrelated response to 

selection (CRY), in Experiment 4. 
100 CRV ---  ---. 

Type of AG C R y  AGy 
sample cv  gB (%) (%) (%) 

Bidlets (Y) - 14.4 0.57 17.5 
Whole stalks ( X )  6.2 0.74 12.7 20.0 114 

DISCUSSION 
One whole-stalk sample (six random stalks) con- 

tains about the same amount of cane as one billet 
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sample (about 30 billets) but billet samples are more 
variable (Table 11). This may be partly due to a less 
adequate sampling technique. However, it is probably 
mainly due to the fact that the stalks represent only 
healthy millable cane whereas the billet sample 
covers a wider range of material including sound 
cane, partly rotted cane, suckers, and spindle material 
from the tops. Although statistically significant 
results are provided by one billet sample, the optimum 
sample size for billets is two units (60 billets), there 
being little gain in accuracy by using larger samples. 
Two whole-stalk samples (that is, 12 random stalks) 
would be worthwhile if very precise c:c.s. results were 
required, but one sample of six stalks is sufficient for 
routine variety trials. In these trials, c.c.s. estimates 
are mainly used to calculate metric tons sugar per 
hectare, i.e. the product of c.c.s. and tons cane per 
hectare. In Experiment 1, the coefficient of variation 
was about three times as large for tons cane per 
hectare as for C.C.S. estimated from one sample of 
six stalks (8.9 vs. 3.1, Table I), so a reduction in the 
sampling error for c.c.s. would have little effect on 
variability of tons sugar per hectare. 

The coefficient of variation for billet sampling was 
much higher in Experiment 2 than in Experiment 1 
(Table I). Experiment 2 was harvested immediately 
after Experiment 1 and, because of a large amount of 
c.c.s. analysis involved in experiments in the first 
trial, analysis of some samples from Experiment 2 
was delayed for slightly more than 24 hours. This 
delay had no obvious effect on the whole-stalk samples 
but t he  billet samples deteriorated under the ho t  
conditions, and four of them gave juice that could 
not be clarified or analysed. Billet samples must 
be analysed as promptly as possible so that the 
coefficient of variation will then be low enough to 
be acceptable. Billet sampling with one sample (30 
billets) per plot was adopted as standard practice for 
all trials harvested in 1974 and for the first trial 

typic correlation between c.c.s. estimated from billet 
and stalk samples was 1.0, the phenotypic correlation 
being lower (0.86) because of a very low environ- 
mental correlation (Table 111). The stalk samples 
gave a much lower coefficient of variation and a 
higher degree of genetic determination, but billets 
gave a larger estimated gain from selection (Table IV), 
so that these criteria did not permit a clear choice 
between the two sampling methods. However, when 
selection was based on stalk samples, the correlated 
response in billet c.c.s. was 14% greater than the 
response from direct selection based on billet samples 
(Table IV). The true c.c.s. of each plot could not be 
measured in these experiments but its phenotypic 
correlation with billet c.c.s. would be less than 1.0, so 
the present experiment tends to underestimate the 
value of whole-stalk samples relative to billet samples. 

A similar analysis was then applied to Experiment 
1 and again indicated stalk samples to be superior. 
In this case (one unit in sample, Table II) selection 
based on stalk samples gave a response in billet c.c.s. 
2% higher than that obtained by direct selection 
using billets, and stalk samples were superior in all 
other criteria (lower CV, higher degree of genetic 
determination and higher gain from selection). In 
this experiment the genotypic correlation between 
stalk and billet c.c.s. was less than 1.0 (0.91, Table 111) 
but it showed the same pattern as Experiment 4 with 
a high genotypic correlation, a low environmental 
correlation, and an intermediate phenotypic correla- 
tion. 

The unexpected superiority of stalk samples in 
Experiment 4 can be understood by examining the 
formulae used6 to estimate gain from direct (AG) and 
indirect (CRY) selection for billet c.c.s., both being 
expressed as a percentage of the general mean for 
billet c.c.s. (GMY): 

A ~ Y  140 gya CY . 140 rc gx gy ---- 
harvested in 1975. The results were satisfactory, C R Y -  GMy ' GMy 
although the coefficient of variation was fairly high 
in some trials (Experiment 3, Table I). - r G . &  - =.. 

As successive trials in Experiment 3 were harvested 
the practical limitations of billet sampling were 
realized. It was found that one man working on the 
ground could sample whole stalks from each plot in 
a trial more rapidly than two men in the cane bin 
could sample billets. This became more obvious in 
1975 when an improved version of the weighing 
machine overcame the need to have a man in the 
mill bin to spread the load, and the two men needed 
in the bin 60 collect billet samples could not keep 
pace with the weighing machine, thus slowing down 
the harvest operation. The billet-collecting chute 
was partially successful but could not be used once 
the mill bin became too full of cane. A chute attached 
to the small crushing mill assisted crushing of billets, 
but it took about twice as long to crush a billet sample 
com~ared with a whole stalk sam~le. 

After the first trial had been harvested in 1975, 
whole-stalk samples again became the standard 
method. Late in the season the rich land trials were 
found to be in poor condition, with very bad suckering 
and lodging. More than 50% of the weight of some 
plots consisted of immature suckers. It seemed likely 
that billet samples would be much superior to stalk 
samples in such trials, so Experiment 4 was conducted. 
The results were quite unexpected, stalk samples 
beipg more efficient than bilfet samples. The geno- 

6 Y 

Thus, indirect selection will be more effective than 
direct selection if the product of the genetic correlation 
(r,) and the square root of the degree of genetic 
determination for stalk c.c.s. (g,) is greater than the 
square root of the degree of genetic determination 
for billet c.c.s. (gy). 
FALCONER' pointed out that, if the desired character 

is difficult to measure with precision, the errors of 
measurement may so reduce the heritability that 
indirect selection becomes advantageous. He stated 
that threshold characters in general are likely, for this 
reason, to repay a search for a suitable correlated 
character. Indirect selection based on stalk samples 
was more effective than direct selection based on 
billet samples, because the genetic correlations were 
high and the degree of genetic determination was 
substantially higher for stalk c.c.s. than billet C.C.S. 
It is difficult to measure billet c.c.s. with precision, 
and lodging may be regarded as a threshold character. 
Lodging usually occurs when a threshold (due to 
lodging resistance of the variety) is exceeded because 
of wet soil conditions combined with wind. Lodging 
is often variable and associated with more severe 
suckering, extraneous matter and low sugar content. 

* "Introduction to Quantitative Genetics". (Oliver & Boyd. 
Edmburgh), 1960, pp. 320-321. 
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It is generally considered that a sampling method 
should meet the following requirements:- 

(i) Sampling error should be small compared with 
other sources of variation. 

(ii) It should be free from bias. 
For the first requirement, stalk samples are clearly 

superior but, because they sample only sound cane 
free from extraneous matter, they provide a biased 
sample of the material harvested for milling from each 
plot. Each billet and stalk c.c.s. estimate was reduced 
by 1.5 units before analysis. Without this routine 
adjustment the mean values in Experiment 4 were: 

Billet C.C.S. Stalk C.C.S. 
General mean . . . . . . . . . . . . 10.96 13.36 
Difference from factory C.C.S. + 1 .I6 +356 

It is not known why the direct billet samples 
averaged 1.16 units above the factory c.c.s. of 9.80 
for the cane harvested from this trial but possible 
factors include deterioration of the cane between 
harvest and milling and diierences in composition of 
first expressed juice at the factory compared with the 
laboratory mill. The stalk samples show a bias 2.40 
units of c.c.s. more than that shown by the billet 
samples. A sampling method with so much bias is 
not completely satisfactory. However, provided the 
relative values of different varieties are not altered 
much, this type of bias is not very serious in variety 
trials. It would be reduced by the independent 
adjustments made for suckering, lodging and dying 
stalks when grading varieties and is reduced in trials 
which are in good condition. The billet sample 
provides a direct measure of the harvested material 
with less bias and fewer assumptions than stalk 
samples. However, because of increased sampling 
error, billet samples are inferior to stalk samples for 
selection purposes. The superiority of stalk samples 

in a badly suckered and lodged trial (Experiment 4) 
indicates that stalk samples can be used in variety 
trials with confidence. 

Although stalk samples are preferable for variety 
trials, the systematic bias they introduce may be 
serious in other trials, for example agronomy trials 
in which treatments affect lodging and suckering. 
The present experiments show that billet samples 
can be used for large-scale experiments, but the tech- 
nical problems of collecting and analysing numerous 
billet samples have not all been solved. 

The author wishes to thank Dr. D. M. HOGARTH 
for statistical analysis of the data, the staff of the 
plant breeding division at Meringa for assistance in 
conducting the experiments, and Mr. D. LEBROCQ 
for the photograph. 

Samples of billets were compared with the standard 
six-stalk samples for estimating sugar content of 
plots in variety trials cut by a chopper-harvester. 
Billet samples provide a direct measure of all material 
(sound cane plus extraneous matter) harvested for 
milling from each plot and show less systematic bias 
than stalk samples, especially when lodging and 
suckering are extensive. However, stalk samples are 
more efficient for variety trials, showing less random 
sampling error and giving a better indication of 
relative performance. Considering all cane harvested 
from each plot (sound cane plus extraneous matter) 
indirect selection based on stalk samples was more 
effective than direct selection based on billet samples. 

The optimum sample size was estimated to be six 
random stalks or 60 billets from a plot. 

British Sugar Corporation Ltd. 
23rd Technical Conference 

I N addition to Corporation staff, guests from ten The first paper, presented by J. V. DUTTON and 
European counties, including Austria, Belgium, colleagues from the B.S.C. Research Laboratories, 
Denmark, Finland, France, Germany, Holland, described a study made to determine the important 

Ireland, Sweden and Switzerland, and a representative factors governing beet quality in the UK and the 
of this Journal gathered during the 7th June at the changes in these which have resulted in poorer juice 
Grand Hotel, Eastbourne, for the 23rd Technical quality. Top tare had increased over the past ten 
Conference of the British Sugar Corporation Ltd. years as a consequence of mechanical harvesting of 
The proceedings were opened on the following morn- beet sown to a stand, which gives less accurate topping, 
ing by the Chairman, Mr. T. RODGERS, Production higher tare and losses to both grower and the Corpora- 
Director of the Corporation and a member of our tion. The major cause of low juice purity, however, 
Panel of Referees, who welcomed the overseas visitors is the presence of pyrrolidone carboxylic acid formed 
and the UK participants. These included the Works from an excessive quantity of glutamine in the beets 
Managers of the Corporation's 17 sugar factories, as a result of nitrogen fertilization in amounts greater 
personnel from the Technical Headquarters, Central than required for optimum growth. This is again 
Laboratories and Research Laboratories, and five expensive to both grower and Corporation and need- 
retired former senior staff. lessly so. 

Mr. RODGERS referred to UK membership of the The second paper, presented by MM. J. PONANT 
EEC, confirmed by referendum since the previous and G. WINDAL of U.C.B., France, described a new 
Technical Conference, and spoke of the possibility of instrument they have developed for on-line thick juice 
well-meaning but uninformed legislation from Brussels and molasses purity measurement, using a conductivity 
-similar to anti-trust legislation in the USA-which ash signal as a measure of purity after dilution to a 
might restrict interchange of information among Brix of about 30". The prototype instrument was 
sugar companies and at an extreme case prohibit such tested in two factories with satisfactory results and a 
conferences of EEC sugar technologists as the present. modified instrument is now in production. 
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The occurrence in dried molassed pulp of the ele- 
ments classified as undesirable for animal feeding by 
EEC legislation has been examined by the Central 
Laboratories, as described in a paper by D. HIBBERT 
and colleagues; values found for lead, mercury, 
copper, fluorine, cobalt, manganese and vanadium 
were well below the limits set by the appropriate 
directive and only arsenic gave any cause for concern 
since a level higher than the limit had been found in 
the fines from dryers which had been heated with flue 
gases from a coal-fired furnace, there being a wide 
variation in the arsenic content of coal from different 
sources. A remedy may be found in use of oil or gas 
firing, selection of low-As coal, or elimination of the 
pulp dust which contains the highest concentrations 
of arsenic. 

After lunch, J. F. T. OLDNELD, B.S.C. Agricultural 
and Research Director, described the present situation 
in the UK so far as the beet crop w& concerned and 
discussed prospects for the 1976 harvest. After an 
early start, cold d j  weather had slowed germination 
and there had been some damage by pests and disease. 
Adequate rain had falled from mid-May except in 
parts of eastern England and, while there had been a 
heavy incidence of aphids, it was not known how many 
were disease-bearing, although 30% of the crop had 
been sprayed as a precaution against virus yellows. 
With an area of 207,000 hectares,12,000 more than in 
1975, an average to above-average crop could be 
expected if weather conditions were favourable during 
the rest of the growing season. 

Similar conditions were reported from the other 
countries represented, with a potentially good crop 
in prospect if weather was favourable. Small increases 
in area were reported from all, with the exception of 
Belgium where farmers had planted only 100,000 ha 
as against 119,000 ha in 1975. 

A new process for the separation of molasses into 
higher- and lower-purity fractions was then described 
by H. HONGIST~ of the Finnish Sugar Co. Ltd., the 
process being a type of chromatography on ion ex- 
change resin. With control based on purity measure- 
ment, a molasses of e.g. 63 purity is fractionated into 
a 92-purity sugar solution and a 20-purity high-ash 
residual molasses. Little labour is required and the 
payback period of the plant is calculated as less than 
14 years. 

The last paper of the day, by P. M. S. DIXON, 
Industrial Relations Manager of B.S.C., discussed the 
effects of recent changes in attitudes to work and the 
combination of trade union strength and legislation 
in the UK. The measures which can be taken to 
maintain industrial harmony require improved com- 
munications throughout the labour force, including 
management, training and flexibility for workers, and 
provision of amenities and minimization of boring 
and unpleasant tasks. Another possibility discussed 
included the introduction of four-shift instead of 
three-shift working. 

At the Conference Dinner, given the same evening, 
guests were welcomed by Mr. J. BECKET~, Chief 
Executive of the Corporation, whose toast of "The 
Guests" was replied to by Mr. B. DIEDEN of Sweden, 
who had attended many of the previous Conferences. 
The evening concluded with a cabaret. 

On the 9th June, the first paper was presented by 
R. F. MAISEN, of the Danish Sugar Company Ltd., 

who described the new technique used in Denmark 
for preparation of a seed slurry using polyethylene 
glycols as carrier media for the micro-crystals. These 
glycols are water-miscible, like iso-propanol as used 
elsewhere, but have higher viscosity and boiling point 
so that they do not evaporate or allow crystal sedi- 
mentation and are thus suitable for automated seeding 
of pans. The advantages and disadvantages of re- 
sistance measurement, refractometric and rheometric 
control of boiling were discussed and a description 
given of the fully automatic operation of a pan in 
Denmark. Application of a mini-computer at Sax- 
jobing factory was also described, and construction 
of pans discussed. 

R. J. BASS and J. DONOVAN then presented an 
instructive demonstration with slides and examples 
of the micro-circuits used in modern computers and 
discussed the production and use of the micro-com- 
puter in the sugar factory, with particular reference to 
pan boiling control where the latest small units can 
be adequately protected from atmospheric wntamin- 
ation which would cause trouble and are sufficiently 
small and low-cost and have plug-in facilities to 
permit rapid change-over to a standby unit in the event 
of failure, as well as installation on the pan floor 
itself instead of a separate special control room. 

The next paper, presented by P. MOTTARD and P. 
BONNENPANT, of G.T.S., France, discussed the im- 
provement of molasses exhaustion and the determining 
factors-supersaturation, temperature and viscosity- 
which govern the purity achievable. The kinetics of 
low-grade massecuite crystallization provides a theor- 
etical "ideal" curve and a means of holding conditions 
close to this curve has been devised which involves 
the use of a series of large vertical crystallizers, water- 
cooled and with a slowly-rotating stirrer, with the 
last unit used for reheating before the centrifugals. 

After lunch, visits were arranged to places of 
interest nearby, while, for those so inclined, golf and 
fishing provided a pastime for the afternoon. The 
first paper of the following morning, presented by M. 
SHORE and N. W. BROUGHTON of B.S.C. Research 
Laboratories, provided a summary of work which 
had been carried out on the relationship between beet 
diffuser bacterial activity, lactic acid formation, 
corrosion, pulp pressing and sugar losses, and des- 
cribed trials on the elimination of bacterial activity 
and sugar loss by high formalin dosage with acidifica- 
tion using sulphuric acid to maintain sufficiently low 
pH for good pulp pressing. Corrosion was not sig- 
nificant while the savings through losses reduction 
were very much greater than the costs involved. 

Mr. H. R. BRUNNER, of Aarberg sugar factory, 
Switzerland, described the geophysical layout of the 
Aarberg area and the measures taken by the factory 
to eliminate pollution of water discharged, by use of 
bio-filtration, surface aeration and biological sludge 
techniques, as well as experiments using a Lefranwis 
rapid fermenter and a new mechanical filter. The last 
paper of the Conference was a description by B. 
HUTCHINSON and D,. HOGAN of experimental work 
on modi6cations to a pulp dryer and the economies 
achieved by these changes which permitted recycling 
of exhaust gases as dilution for the ingoing wm- 
bustion gases. The Chairman then thanked the par- 
ticipants and organizers of the Conference and brought 
it to a close. 



Swedish cube sugar 

T HE Swedish market has a large assortment of 
sugars, altogether 21 qualities spread over 52 
different brands, as indicated in Table I. 

In department stores, the sugar products are 
usually displayed in a prominent position, where the 
large assortment on sale offers the customers a wide 
choice. 

The cube sugar assortment plays an important 
part, reaching about one-eighth of consumption. 
Apart from supplying the percentage allowance to 
wver fixed costs, cube sugar is considered to have a 
market stabilizing effect, as the large assortment 
duences the customers to develop stable buying 

habits. The various kinds are indicated in Table 11. 

manufacture quick-dissolving cube sugar. The four 
cube-sugar brands that are now being manufactured 
by the vibration method each have their own cube 
size, which shows the diversity of the system. 

Table 1l 
Cube sugar Manufacturing 
qualities Brand method Tonslyear 

Hard cubes 1 kg umanged Pressing 22,600 

cut from slabs { 1,100 
20 kg umanged 1,200 

Adant or similar 1 kg ranged ~ibyation 5,700 
10,700 
1,300 

Portion 1,400 - 
Total: 44,000 

Fig. 1. The SSA cube sugar system vibrates moist sugar into cubes. The forming unit comprises about 250 "T&on7'- 
coated form elements, which move in a continuous cycle through the filling, compacting, emptying and cleaning 
stations. The cubes are deposited on a steel belt that conveys them to the drying and packing. 

Table I When SSA decided to develop a new method for 
NO. of No. of % of kgper cube sugar production, there were already a number 

qualities brands Toml~ea* total headl~ear of modern machines in existence based on the pressing &"b",:,"i$ srgr 'flll:E :;:: : method. In spite of this, it was decided that the SSA 
Misc. sugar system should be developed because its unique 

products . . . . 6 9 12,000 3.4 1.5 production technique provides a valuable freedom 
Table syrup . . . . 4 17 18,000 5.1 2.2 of choice regarding the hardness, size and shape of 

Total . . . . . . 21 . 52 354,000 100.0 43.2 the cube sugar, as well as in the design of the packs. 
Cube sugar made by the vibration method was The system has been designed,on the basis of con- 

introduced as a trial in 1960. Since then, it has been tinuous production as a rational, modem, large-scale 
sold in increasing amounts, at the expense of the manufacturing process for cube sugar. The SSA 
pressed cubes. This method of producing sugar is system is tailored to a cube sugar market where 
unique. It was developed by Svenska Sockerfabriks assortment adaptability is especially important. In 
AB. (SSA), to replace the labour-demanding Adant addition, the appearance of the vibrated cube sugar 
method in the production of high-quality cube sugar. has a characteristic beauty, as the crystals are not 
The vibration system very soon proved to be an crushed and cannot be polluted by a releasing-agent, 
even greater marketing success when it was used to which is the case in the pressing method. 

232 





xxii 

How many days work do you lose because of rainy weather 
in the cane harvest? 

either because it has prevented a good and timely burn 
or because rains fell after you had a good burn and could not harvest? 

The Cane harvester 
LIBERTADORA 1400 
will solve most of such and other problems: 

Because: 
1. We harvest GREEN CANE, which has a slower rate of deterioration, at a rate of up to 45 tons per 

' hour. Possible because of 

amply dimensioned rugged base cutters. 0 each 1170 mm high lug tires for wet and slippery 
soils two choppers extending the whole width of throat, 1354 mm no force-feed rollers, no 
clogging no stalling in wet crop 

2. We harvest LAID CROP because of 

an intake throat with hydraulically driven dividers adjustable in steps ,of abt 2 inches from 30 
inch to 75 inch. side cutters preventing uprooting of the next (uncut) row 

3. We harvest BURNT CROR even faster, up to 60 tons per hour 

heavy yields (200 tonslha) or low yields (40 tonslha) wide conveyors, a heavy blower system, 
and infinitely variable speed with a dependable hydraulic drive 

4. We harvest even on SLOPES (where others topple) 

because of WIDE (10 FT) front drive axle 

We compared our performance with :that of other machines. We find advantages, so have our many 
clients in 20 vastly differing cane producing countries of the world. Write for reference lists and cata- 
logues. Ask the users. We feel sure they will encourage you to approach us - or our dealers in many 
countries of the world. 

GEBR. CLAAS MASCHINENFABRIK GMBH 4834 HARSEWINKEL West Germany 
Dept. for Sugar Cane Machiney 



Swedish cube sugar 

The principle of the 
SSA system for forming 
the cubes was adopted 
from the modem con- 
crete technique, which 
uses vibration to homo- 
genize and densify the 
concrete. The forming of 
the sugar entails the use 
of form elements: bars of 
"Teflonn-coated alumin- 
ium with holes of the 
same shape as the sugar 
cubes. 

The forming machine 
chiefly comprises a circuit 
of approx. 250 form ele- 
ments which are success- 
ively filled, compacted 
and emptied, washed and 
dried, in a continuous 
cycle. . 

Controlled vibration 
gives the sugar cubes the 
correct weight; the moist 

Fig. 2. After grouping, the sugar cubes are transferred into the cartons by means of suction 
pads. The cartons are filled three at a time. The packing machine operates at a rate of 40 
cartons a minute. ~- ~-~~ 

sugar (water content ap- 
prox. 2%) is filled into the holes in the forms at  
the same time as it is vibrated. The vibration is regu- 
lated by an electronic weigher, which senses the weight 
of the ready-packed transport cases. If underweight 
is registered, the amplitude of the vibration is in- 
creased and vice-versa. In this way the weight devia- 
tions caused by variation in the sugar quality are 
counteracted. The filling process takes only about 
one second. 

After filling, the cubes are compacted by another, 
similar vibration. During this phase, the size of the 
cubes is regulated so that they can be ranged with a 
suitable tolerance into the cartons. 

After compacting, the cubes are loosened from the 
form holes by vibration. The cubes then remain on  a 
steel belt conveyor that moves them along through 
the drying and cooling zones, and on to the packing. 

After emptying, the form elements continue in 
their cycle, and are flushed clean by hot-water jets, 
then blown dry by a n  air-stream from a fan. They 
then recycle for a new filling, and the process is 
repeated. The "Teflon" coating needs renewing 
after approx. 400 hours of operation. This renewal 
procedure can normally be repeated about 5 times, 
after which the forms are scrapped. It is advantageous 
to coat at  one's own workshop. The total costs for 

the forms are as a rule not 
more than about 5 % of 
the packing material cost, 
based on a I-kg, ranged 
carton in a transport case. 

The sugar cubes on the 
steel belt pass through a 
quick-drying stage before 
they reach the packers at  
the end of the conveyor. 
A period of approx. 40 
seconds and 80 k w h  per 
ton of sugar are sufficient, 
when high-frequency 
energy is used, even if 
the cubes have a quality 
similar to Adant, i.e. 
higher density (1.04) and 
lower porosity (0.35) than 
quick-dissolving sugar 
cubes. This is the way in 
which the older installa- 
tions are equipped at the 
Arlov refinery, as cubes 
similar to Adant sugar 
were an important com- 
modity on the market 
when the SSA system was 
introduced. The higher 
density is obtained by a 



Swedish cube sugar 

Fie. 4. The SSA svstem also comarises automatic nalletizine 
of-transport cases-containing the' ready-packed &tons o; 
portions of cube sugar. 

blending of different crystal populations. However, 
the quick-dissolving cube sugar with lower density 
(0.95) and higher porosity (0.40) is easy to dry, using 
air that is steam-heated to a temperature of approx. 
150°C. The steam consumption is about 100 kg/ton 
of sugar. Drying and cooling are completed in about 
24 minutes, and the cubes are then ready for packing. 

8 The remaining water content (approx. 4%) dis- 
appears quickly, owing to the high heat retention of 
the sugar (approx. 6SoC), and does not create any 
complications. After a few days, the palletized cube 
sugar is practically dry. 

The ranged packing 
into cartons starts on the 
conveyor, where the sugar 
cubes are divided into 
groups correponding to 
the contents of one 
carton. Suction pads 
transfer the groups into 
the cartons, which are 
prepared from flat mater- 
ial. The filled cartons are 
sealed and then ranged 
for packing in transport 
cases. This is followed 
by a weight check and, 
fhally, by fully-autom- 
ated palletidng. The 
electronic weigher con- 
trols the filling phase in 
the process. The packing 
is synchronized to the 
cube shaping and drying, 
and the nominal capacity 
is 2400 kg.hrl. 

Packing into cartons runs very smoothly and there- 
fore the sugar cubes retain their beauty. The carton 
is crumb-sealed, yet is still easy to open and reseal. 
It is designed for upright, space-saving storage. 

Portion wrapping is also entirely synchronized to 
the forming and drying of the cubes. In this case, 
special form elements are used, which line up the 
cubes on the steel belt in 5 rows of 2. As a result, 
the capacity of the SSA plant is reduced to approx. 
1.2 ton.hrl; however, this is a record capacity in the 
world of portion packing machines, which is why 
the machine is called the SSA "Super Wrapper", 
producing 50 wrapped double-cube portions per 
second. 

All the movements are continuous, and a cold-seal 
material is used for the wrapping. These two factors 
make it possible to attain such a high capacity. 
Despite the high speed involved, the wrapping opera- 
tion runs very smoothly. The wrapped portion is 
easy to open, and uses only one wrapper per portion. 
The finished portions are then packed in cases for 
transport (net weight 7.5 kg) and palletized. 

The number of personnel required is small in 
relation to. the production output. The operating 
staff consists of 3 persons/shift for ranged carton 
packing, and 5 persons/shift for portion wrapping. 
Their job is to supervise the plant and to replenish 
packing material, etc. Owing to automation, cube 
forming, drying and cooling need very little attention, 
so little, in fact, that at Arlljv 1 employee supervises 
4 plants up to the packing stage, where the remainder 
of the personnel are occupied. 

The vibrators are noisy and therefore the forming 
machine should be installed in a sound-insulated 
room. But once this has been done, the plant meets 
high demands for a good operational environment. 

Fig. 5. Production, which is fully-automatic, is regulated from a wntrol and monitoring 
panel. The wntrol panel is positioned so that it can be easily observed, but at the same time 
it is designed to prevent accidental disturbance of settings. 



Sugar Industrv Technologists 1976 
meeting 

T HE 35th meeting of Sugar Industry Technolo- 
gists Inc. was held in Toronto, Canada, during 
early May 1976. More than 300 members 

gathered at the Four Seasons Sheraton Hotel to 
register during the 2nd May and were entertained 
at a mixer reception during the evening. 

On the following morning they were welcomed by 
GEORGE FAWCETT, President of SIT for 1975176, who 
was followed by J. LOPEZ-ORA to present the first 
technical paper, describing experimental work carried 
out at National Sugar Refining Co., Philadelphia, on 
the comparison of the characteristics and performance 
of a range of flocculants available commercially, the 
experiments being subjected to statistical analysis to 
determine significant differences between the results 
obtained for each with a number of sugars. 

Dr. MARGARET A. CLARKE then presented a paper 
, describing work of the Cane Sugar Refining Research 
Project in New Orleans in analysing and preparing a 
refinery materials balance for soluble silicate, des- 
cribing the techniques used and problems encountered, 
as well as pointing out some unexpected observations. 

Use of activated carbon in refining was then sugar factories. 
discussed in a paper presented by A. Y. HYNDSHAW Dr. K. J. PARKER then presented a survey on sweet- 
who also described a new technique for the thermal eners other than sugar, includmg some known for 
regeneration of spent powdered carbon. The last many years and others relatively new, bothnaturally- 
paper of the momng, by J. E. HAMILTON of Savannah occurring and synthetic. He discussed the question 
Sugar Refinery, described, with projected slides, the of relative economic cost per unit of "sweetness" and 
installation of a new recovery pan at his refinery and showed what were prospects for the sweeteners m 
the changes made in the recovery house following relation to sugar. 
the ellnunation and replacement of some old equip- Prof. A. J. V~r ros  then described the possible 
ment and rearrangement of batch crystall~zers to a apphcations of sugar as a raw material not for 
continuous system. slmple substances more easily obtainable from oil- 

At the business meeting which followed, Mr. based ethylene but for the more complicated special 
FAWCETT reported on the growth of SIT during the ~hemlcal materials, especially those obtained by 
previous twelve months, with new corporate members fermentation with s~ecf ic  organisms to create a 
representing refineries in France, Japan, Korea, product required to fill a commercial need. 
Taiwan and the USA. Nominations by the Directors The final paper was one by F. L. CARSON of Corn 
for office-holders were read by GEORGE W. MULLER, Products Co. who described a process for the re- 
Jr., Executive Secretary, and accepted unanimously activation of spent powdered active carbon using an 
by the meetlng. 

After lunch, ANGUS KENNEDY of CSR 
Ltd. read his paper on colour in refineries, 
describing how differently the natural cane 
flavonold plgments behaved from those 
colour materials (caramels, melanoidins, 
reducing sugar alkallne degradation pro- 
ducts) formed in the raw sugar factory and 
refinery. He spoke of the characteristics 
of colour removal by different methods 
and discussed recent work In Australia on 
the assay of sugars in terms of reflectance 
colour measurement. 

A presentation was then made by Mr. 
G. BIGGS of Kodak Canada Ltd. on tech- 
niques for planning and presenting material 
in the form of slides and film to audiences 
such as were present at the meeting. 

In the evening, members gathered for a 
reception, followed by the Annual Banquet 
at which the Master of Ceremonies was 
Mr. MICHAEL HEENAN, General Refinery 
Manager of Redpath Sugars Ltd., Toronto. 
During the Banquet, members and their F I ~ .  1. S a i l i  barge "May.' 
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ladies were again welcomed by Mr. FAWCETT, while 
Mr. A. M. BARTOLO presented the George & Eleanore 
Meade Award for 1975 to PETER H. PETRI for his paper, 
"The continuous vacuum pan" which had been 
judged by the Award Committee as the best presented 
at the 1975 meeting. 

Mr. FAWCETT then presented the SIT Achievement 
Award in Sugar Technology to FRANK C. STAPLES, 
Retired Chairman and Director of Sucrest Corpora- 
tion, who had been a founding member, ex-President 
and long-active participant in the affairs of SIT. The 
Presidential Gavel was then passed by Mr. F A W C E ~  
to Mr. BARTOLO, President for 1976177, and the 
function came to a close. 

On the next morning, 4th May, Mr. J. DEGEEST 
described an investigation at Raffinerie Tirlemontoise 
in Belgium of the causes of a steady increase in recent 
years of pol losses in the refinery. There were con- 
siderable difficulties because of the wide range of 
raw materials entering the refinery but it became 
evident that the losses were not the result of poor 
work but of a declining quality of material particu- 
larly in beets and second crop syrup from other 
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of which is returned to white sugar boiling a i d  the 
remainder to the recovery house. 

A computer system was installed in 1969 to 
Fig. 2. Packing house at Redpath, Toronto monitor and control part of the process, parameters 

controlled at present being raw sugar input, magma 
atomized suspension technique whereby pyrolysis at Brix, affination feed trough level and melter level. The 
1500-160O0F, coupled with a recycling system, gave refinery produces 2-kg and 4-kg packages and 20-kg 
a reactivated product from which organic impurities and 40-kg sacks of granulated sugar, 500-g packages 
had been burnt off while the carbon loss was only of icing sugar and individual sachets of sugar for 
small. restaurant use. 

In the afternoon a 
small group of members 
were able to go for a sail 
on Lake Ontario in the 
Thames River sailing 
barge May which 
belongs to Tate and Lyle 
Ltd. and is on a goodwill 
tour of North America. 
The vessel is the only one 
of its type still carrying 
cargoes and waslaunched 
in 1891, spending most 
of the years since work- 
ing on the Thames, 
carrying cargoes of grain, 
flour and sugar to ports 
on the south coast of 
England. 

For the remaining 
members there was, after 
lunch, a symposium on 
metric conversion in 
which the participants, 
all from Canadian re- 

KENNETH HANSON of Amstar Corporation, des- 
cribed the Canadian sugar industry's approach to 
metrication, the overall planning involved, con- 
version of packages and packing machinery, forms, 
reports, computer programmes, technical records 
and refinery data. 

Members then discussed the changes by metrica- 
tion elsewhere, notable contributions being made 
by GEORGE LENZ of Tate & Lyle Ltd. and JOHN 
WILSON of CSR Ltd. 

On the next morning members were given the 
option of guided tours through the refineries of 
Redpath Sugars Ltd. in Toronto and the Westcane 
Sugars Ltd. in Oshawa, both groups returning to 
be joined by their ladies at an official luncheon at 
the Harbour Castle Hotel. Members who visited 
the Redpath Refinery were able to visit the West- 
cane plant on the following morning. 

The Toronto refinery, built in 1959, was com- 
pleted to coincide with the opening of the St. Law- 
rence Seaway which allows ocean-going vessels to 
bring raws to the Port of Toronto. Since its open- 
ing, capacity has risen from 25 to 40 short tons per 
hour. The vessels are unloaded by cranes and the 
raw sugar conveyed to an A-frame shed of 72,500 
tons capacity from which it is reclaimed through 
floor openings to a conveyor system feeding the 
refinery. The process used is a conventional one 
of affination, carbonatation and decolorizing with 
bone char followed by three white sugar strikes and 
char treatment of the 2nd and 3rd run-offs. Dart 

fineries but chaired by Fig. 3. Westcane sugar refinery, Oshawa 

236 



xxiii 

ASEA-WEIBU LL 

massecuite. They are 
available in  two sizes, 
4 8 x 4 2  and 48"x30", for 
any centrifuging speed 
between 1000 and 1700 rpm. 
This flexibility, combined 
with a choice of basket 
shell material and thick- 
ness, means that a centri- 
fugal battery can be built 

to meet any capacity and 
duty requirements. 
Theoutstanding ASEAthyr- 
istor controlled d.c. motor 
drive offers many advant- 
ages, such as variable 
speeds and acceleration 
rates, absence of current 
peaks and minimum power 
consumption. 

ASEA-WEIBULL sugar cen- 
t r i fugal~ have built up a 
reputation for high quality 
of material and superb work- 
manship, giving reliable 
operation and making for a 
long life and low mainte- 
nance costs. Since 1956 
more than 1200 centrifugals 
have been delivered to beet 

for raw sugar affination 
installed at Arlov Sugar Refi- 
nery, Sweden. 
If you want to know more - 
Ask us! 

ASEA 
Industrial Department 
S-721 83 Vasteras, Sweden 
Telex 407 20 ASEAVA S 
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Here are some  o f  t h e  m o r e  t han  250 
pro jec ts  F. C. Schaffer has 
completed i n  2 0  years o f  
agricultural,  env i ronmenta l  a n d  
consul t ing eng ineer ing service t o  
t h e  sugar  a n d  process industr ies. A 
tes t imony t o  t h e  pro f ic iency o f  o u r  
past. And t he  capabil i ty f o r  t he  
future. 

Complete ~ a c t o r y  
Bryant Sugar House 
United States Sugar Corporation 
Clewiston. Florida 
Complete Factory 
Glades Sugar House 
Sugar Cane Growers Cooperative of 
Florida 
Belle Glade. Florida 
Complete Factory 
Great Abaco Sugar Factory 
Owens-Illinois. inc. 
Toledo. Ohlo 
Complete Factory 
W.R. Cowley Sugar House 
Rlo Grande Valley Sugar Growers. Inc. 
Santa Rosa. Texas 
Feasibility Study 
lmmokalee Sugar Cane Growers, Inc. 
Immokalee, Florida 
Expansion & Modernization Project 
Glades County Sugar Growers 
Cooperative Assn. 
Moore Haven. Florida 
Refined Sugar Storage Silo 
Moore Haven Sugar House 
Rum Dlatlllery Modernkatlon 
Cana Vieia 
David. 

Pollution Control Study 
St. James Sugar Cooperative 
St. James. Louisiana 
Consulting Services 
M~n~s t r y  of Commerce 8 Industry 
Panama City. Republic of Panama 
Panela Plant Project 
Plantaciones Azucar y Derivados 
Tequclgalpa. Honduras 
Sorghum Sugar Pilot Plant 
United States Depanment of Agriculture 
Weslaco. Texas 

Aqui  hay par te  d e  m a s  d e  250 
oroyectos que  F. C. Schaffer h a  
completa to  e n  20  anos  e n  
agrlcultura, a m b ~ e n t e  y consu l tor ia  
d e  i n g e n ~ e r ~ a  e n  servlcios pa ra  10s 
p rodu to res  d e  azucar e ~ n d u s t r ~ a s  
de  proceso U n  tes t imonio  d e  
nuest ra  hab i i idad en e l  pasado. Y l a  
c a p a c ~ d a d  para e l  fu turo .  

Factoria Completa 
Bryant Sugar House 
Uncted States Sugar Corporat~on 
7lew1ston. Flor~da 

Factoria Completa 
Glades Sugar House 
Sugar Cane Growers Cooperative of 
Flor~da 
Belle Glade. Florlda 
Factoria Completa 
Great Abaco Sugar Factory 
Owens-iii~no~s. Inc 
Toledo, Ohlo 
Factoria Completa 
W.R. Cowley Sugar House 
RIO Grande Valley Sugar Growers. Inc 
Santa Rosa. Texas 
Estudios De Fsctlbllldad 
lmmokalee Sugar Cane Growers. Inc. 
Immokalee. Fior~da 
Proyecto De Expansion y Modernlzacion 
Glades County Sugar Growers 
Cooperatlve Assn 
Moore Haven. Flor~da 
Almacenaje De Azucar Reflnada en 
Silos 
Moore Haven Sugar House 
Modernlzacion en Destileria De Ron 
Carla V~eja 
Dav~d. Panama 
Estudlo En El Control De Conlaminacion 
St James Sugar Cooperatwe 
St James. Lou~slana 
Servlcioa De Consultorla 
Mtnlstry of Commerce 8 Industry 
Panama Clty Republlc of Panama 
Proyecto En Planta De Panela 
Plantac~ones Azucar y Der~vados 
Tequc~galpa Honduras 
Pisnta Plloto De Sorgo 
Un~ted States Department of Agr~culture 

A Westlaco Texas 

'anama 

F. C. Schaffsr 6 AssmYes, Inc. 
1020 Florida St. Baton Roupe. la. 70 

U S.A. (504) 343-9252 

v Tslsx 58-6486. Cable "ARKEL" 

I Over 250 projects since 1959. And the capability for the future. 



Sugar Industry Technologists 1976 meeting 

The Oshawa refinery was built only in 1973 and processing through the winter when the Seaway is 
storage bins are still under construction. It is smaller closed. The white sugar from the granulators is 
than the Redpath plant and muchmore unconventional screened and the fractions passed to daybins which 
in its process. Melter liquor is clarified in a Jacobs feed the packing plant and also the bulk loading 
clarifier and then decolorized with granular carbon plants, one inside for railcars and the other 
and resins followed by de-ionization. This fresh combining inside and outside loading of road 
liquor is mixed with first strike run-off to give a pan tankers. 
feed of a required constant ash and colour content and ~h~ ladies3 programme, organized by M ~ ~ .  PAM 
by this means a single white sugar grade of extremely HEENAN, included a bus tour of the city of Toronto 
uniform characteristics is obtained. This is sold with a visit to a mock medieval castle, the "casa 
locally in granulated and liquid sugar form, while the L ~ ~ ~ ~ ,  as well as a sailing trip on the M ~ ~ ,  a trip 
pjoduction of other . grades . .  is a development which to Niagara Falls. and a visit to the Black Creek 
wlll have to Walt tor the future. pioneer-village w.hich is maintained in a stvle com- 

Raw sugar, processed at the rate of about 450 tons parable with :he life of the country in the early 19th 
per day, is held in a 35,000-ton warehouse to allow century. 

Beet Sugar Developments Ltd. 

I N early 1975 an International Sugar Colloquium 
was held in London1 during which forecasts were 
made of likely sugar consumption by 1985. 

While it was beginning to be recognized that the high 
prices of late 1974 were having an effect on the hither- 
to-supposed price-inelastic level of sugar consumption 
in developed countries, the full extent did not become 
apparent until later in the year. As a consequence, 
Dr. A. VITON, Chief of the Sugar and Beverages 
Division of the FAO, has modified his earlier require- 
ments forecast of 104-108 million metric tons, raw 
value, and has recently estimated 1985 needs as 100 
million tons. This figure takes into consideration both 
the observed effects on consumption of high prices 
and also the inroads into industrial sucrose usage of 
high-fructose corn syrups. 

British Sugar Corporation Ltd., the largest beet 
sugar company in the Western world, made a study 
of the increased requirements and, assuming that the 
existing ratio of about 60:40 for cane and beet sugar 
would be maintained, concluded that, over the next 
ten years, about 60 new beet sugar factories would be 
required to help meet world demand. The study was 
concerned with countries where sugar beet was already 
grown, where both beet and cane were grown and 
areas where beet was considered a potential sugar 
crop. Where beet and cane were both grown, the 
estimate of factories required used only the circum- 
stances where beet sugar production would be ex- 
panded in preference to cane sugar. Nevertheless, 
with this total of 60 new beet sugar factories required, 
a capital investment programme is envisaged totalling 
some £2,300,000,000. 

For many years the Corporation has seconded staff 
to act as consultants on overseas beet sugar projects, 
in Afghanistan, the Azores, Chile, Greece, Iran, Iraq, 
Lebanon, Portugal and the USSR, while advice is also 
being given to South Africa and elsewhere on beet 
growing and processing. As a logical development to 
this provision of expertise, the Corporation has now 
formed a new company in partnership with the W. S. 
Atkins Group, one of the largest integrated con- 
sultancies in Europe, in order to be able to offer a 
complete range of services from feasibility studies, 
design of plant and factories, construction and 

commissioning to training of local personnel in 
operations and marketing. The new company, Beet 
Sugar Developments Ltd., will also be involved in 
expanding and improving the efficiency af existing 
beet sugar operations. 

The new company will have a small permanent staff, 
led by the General Manager and Director, ROBERT 
CHAPPELL, but will be able to call on experts in beet 
growing and sugar production from the British Sugar 
Corporation and experts in factory construction, 
organization and infrastructure from the W. S. Atkins 
Group. Training of local personnel can be provided 
in B.S.C. sugar factories and back-up agricultural and 
process research facilities can be used to optimize 
conditions in the customer industry. The new com- 
pany will be based at the Corporation headquarters, 
Oundle Road, (P.O. Box 26), Peterborough, England 
PE2 9QU, as is the Corporation's other subsidiary, 
British Sugar Allied Products Ltd., which handles the 
marketing of beet pulp and molasses, the former 
having reached a proportion of 25% of the animal 
feedstuffs sold in the UK. 

World's largest sugar complex for Sudan.-Xompagnie 
Fran~aise #Etudes et de Construction TECHNIP have 
announced the sienina of a contract with Kenana Sugar Co. 
~ t d .  for the cous&uc~on of a cane sugar factory and refinery 
at Rabak, 120 miles south of Khartoum on the White Nile. 
This is to be part of a huge sugar complex be~ng set up under 
the direction of Lonrho Ltd.2 in the Guezireh area, a triangle 
formed by the junction of the White Nile and Blue Nile; the 
overall plan includes, in the first stage, the doubling of existing 
installations and construction of new facilities at Sennar and 
Rabak, and is aimed at making Sudan a sugar exporter in 
1977178, with a target production of 1 million tons in the 1980s. 
At present, the demand of 278,000 tons of sugar annually is 
met by imports in addition to the 120,000 tons produced by 
El Girba and Guneid factories. The Rabak factory and refinery 
production capacity will be 350,000 tons a year, mak~ng the 
plant the largest in Africa and one of the biggest in the world. 
A capital investment of $350,000,000 is involved. TECHNIP 
will be responsible for the process plant ~nstallat~on, while 
basic design and overall process work will be carried out by 
Arkel International of the USA. The cane will be processed in 
two lines, each having a crushing capacity of 8500 tcd and each 
comprising a Fives-Cail Babcock milling tandem. 

' I.S.J., 1975, 77, 138. 
ibid., 96. 



General phosphate and potash s t am of sugar cane 
fields of small planters: preliminary observations. R. 
BRUNET and S. P. MAUREE. Rev. Agric. Sucr. Maurice, 
1975, 54, 104-106.-While small planters' fields were 
found, by foliar diagnosis, to have at least adequate 
P contents, with only 10% showing a deficiency, 
almost half showed a K deficiency. Optimum leaf 
values of the two nutrients are given for Mauritius. 

* * *  
Corn intercropping with ratoon cane. ANON. Rev. 
Agric. Sucr. Maurice, 1975, 54, 107-109.-Tests con- 
ducted during 1971-74 have shown that an intercrop 
of early corn lasting 90-110 days has no effect on 
ratoon cane and sugar yield. Optimum conditions are 
a corn crop of 19,000 plants per ha and 380:190:104 
kg.ha-I of ammonium su1phate:superphosphate: mur- 
iate of potash. 

* * * 
Some soil moisture data and their application to 
irrigation of sugar cane. P. Y. CHAN and L. LI PI SHAN. 
Rev. Agric. Sucr. Maurice, 1975,54,115-119.-Results 
are given of a study to determine the water-holding 
capacity of most of the soil groups under cane culti- 
vation in Mauritius. Methods of scheduling irrigation 
are briefly described; it is stressed that the amount of 
water and when to apply are governed by availability 
of water and irrigation economics as well as the water- 
holding capacity of the soil and the crop requirements. 

* * *  
Sugar cane: heat treatment against ratoon stunting. 
J. A. G. C. so us^. Brasil Aquc., 1975, 86, 313-320. 
Ratoon stunting disease is described-its history, 
symptoms, transmissions and losses caused-and 
examples quoted from the literature of yield benefits 
from heat treatment of setts. The range of treatments 
used in various parts of the world is briefly described 
and experience in Brazil reported. With the establish- 
ment of a hot water treatment unit in 1959 in Araras, 
using a temperature of 50°C & 0-5°C for 2 hours, it 
became possible for the local farmers to plant treated 
setts and this is recommended; disinfection practices 
and roguing procedures to eliminate diseased cane are 
also listed. 

* * * 
Sugar cane cultivation in the Bondelkband area of UP. 
S. K. OJHA, B. N. DIXIT and R. SINGH. Sugar News 
(India), 1975, 7, (9 ,  16-19.-The soil and climatic 
conditions of the Bundelkhand area of Uttar Pradesh 
are briefly indicated and the varieties best suited to 
the area are listed. Varietal trials are held every year, 
and results are given for 1972-74, including the quality 
of gur obtained. 

* * * 
Cane scrapping. L. L. LAUDBN. Sugar BUN., 1975, 
54, (3), 4.-While the amount of cane left in the fields 
in Louisiana in 1975 was much lower than in previous 
years, growers are still leaving 1-3 tons of recoverable 

cane in some fields. A very rapid and easy method of 
determining the amount of scrappable cane left in 
the field is described and its use illustrated by reference 
to specific cases. 

* * * 
Nematodes in cane fields. L. G. VALLANCE. Australian 
Sugar J., 1975, 67, 289-292.-Little interest has been 
shown in nematode control in Queensland, although 
trials have been conducted in which cane yields have 
been increased by treatment with nematicides. Differ- 
ences in varietal resistance to this kind of pest, eight 
species of which were found in cane fields exhibiting 
poor growth, have been established. It is thought 
that widespread use of irrigation in areas of sandy soil 
coupled with adequate fertilization result in satis- 
factory yields despite the possibility of root damage 
by nematodes. The situation in Australia is contrasted 
with that in South Africa, where much activity in 
nematode control has been carried on. 

* * *  
Cane breeding in the West Indies. ANON. Ann. Rpts. 
W.I. Central Sugar Cane Breeding Sta. & Barbados 
Sugar Cane Variety Testing Sta., 1971-72, 10-21, 
51-56.-Details are given of the basic breeding and 
commercial seedling programmes; seedlings in nur- 
series from 1971 crosses and selection of B 73' series 
(1970 seedlings) are set out in tables as is other inform- 
ation such as chromosome numbers, results of back- 
crossing experiments and sample analyses of F, 
families for 1972. 

* * * 
Barbados variety trials. ANON. Ann. Rpts. W.I. 
Central Sugar Cane Breeding Sta. & Barbados Sugar 
Cane Variety Testing Sta., 1971-72, 22-34.-Details 
are given of varietal trials at  a number of sites in 
Barbados, as well as tests to determine the extent of 
post-harvest deterioration. Since a good uniform 
burn was difficult to obtain in small plots, tests were 
conducted in which whole stalks of fresh cut cane 
were laid on a bed of dry trash which was then burnt. 
Varietal differences in press juice pol, purity and 
reducing sugars were found, although there were no 
significant differences in the increase in fibre content 
caused by drying. One particular variety, B 63118, 
suffered no apparent loss after 8 days' storage; how- 
ever, analysis of samples after grinding rather than in 
the field showed that after 8 days in the full sun, the 
cane had lost some 20% of its initial sugar, which 
offset a rise in Brix. Nevertheless, after 5 days' storage 
of chopped burnt and unburnt samples in the open, 
no significant differences were found in pol between 
the two treatments, purity had dropped about 2%, 
Brix and pol had increased slightly, fibre had risen 
by about 1 % and the weight loss was about 6%, while 
reducing sugars had doubled. There was also little 
difference between burnt and unburnt samples of 
whole stalks from this variety after 5 days' storage 
in the open. 



Sugar cane agriculture 

Control of flowering. ANON. Ann. Rpts. W.I. Central 
Sugar Cane Breeding Sta. & Barbados Sugar Cane 
Variety Testing Sta., 1971-72, 35-38.-Out of seven 
late-flowering clones used in tests to advance flowering 
by shortening the natural daylength during August 
(flower bud initiation normally occurred in early 
October) only one failed to respond, while most of 
the others were used in the subsequent crossing pro- 
gramme. Disappointing results were obtained in tests 
to delay flowering of early-flowering F, clones by 
giving night light break during the normal induction 
time followed by an artificially extended daylength. 
Inconsistent results were obtained in tests to delay 
flowering in early-flowering clones by extending the 
daylength during the period of emergence. 

Mutation studies. ANON. Ann. Rpts. W.I. Central 
Sugar Cane Breeding Sta. & Barbados Sugar Cane 
Variety Testing Sta., 1971-72, 39-45.-Treatment of 
CP 52/43 cane with four doses of gamma-ray irradia- 
tion had a considerable effect on emergence and plant 
survival percentages, mean height and mean vigour. 
In all cases, bud emergence and plant survival fell 
with increase in dosage; mean height with the largest 
dose was greater than with the smallest dose, although 
below that of the untreated control, while mean vigour 
with the largest dose was greater than that of the 
control; the values for the other three doses were 
about the same. The reduction in emergence % was 
almost mainly due to the failure of root initials to 
grow; in some cases, shoots did start to grow but 
failed to develop further because of lack of synchron- 
ization between root and shoot growth and through 
lack of nutrient supply. Some shoots stayed alive for 
4 months and then died. Attempts to induce root 
growth by applying growth-promoting chemicals 
failed. The irradiated cane exhibited some morpho- 
logical variation, mainly in the form of stunted plants 
with the lower 2-3 leaves being thick, short and dark 
green, while the upper leaves were normal. In the 
field, considerable differences between the mutants for 
vigour, tillering and height were found. Morphologic- 
al changes were found in irradiated cane of a non- 
flowering variety, B 52107; studies are to be made to 
establish whether the treatment is successful in induc- 
ing flowering. No difference in purity and fibre content 
was found between flowering and non-flowering canes 
from the same variety, although the sugar content of 
flowering canes expressed on a weight/volume basis 
was lower than in non-flowering canes. Rind thickness 
in the flowering cane tops was calculated to be as 
little as half that in non-flowering cane tops. 

Sugar accumulation studies. ANON. Ann. Rpts. W.I. 
Central Sugar Cane Breeding Sta. & Barbados Sugar 
Cane Variety Testing Sta., 1971-72, 46-47.-Sugar 
accumulation in 16 cane varieties was observed at 
intervals during the growth period from 6 to 16 
months. The assimilation rate was found to have a 
significant negative correlation with leaf weight per 
unit cane'weight. Greater sugar accumulation oc- 
curred in varieties having a high leaf weight and low 
assimilation rate; while leaf weight was the main 
factor affecting the assimilation rate, at least four 
other characteristics may play a role which governs 
the rate: fibre % fresh weight, pattern of tillering, rate 
of leaf appearance, and sugar storage ability. 

Trends in variety usage. ANON. Ann. Rpts. W.I. 
Central Sugar Cane Breeding Sta. & Barbados Sugar 
Cane Variety Testing Sta., 197 1-72, 4849.-The 
varieties grown in Jamaica, Guyana, Trinidad, 
Barbados, Guadeloupe and on lands belonging to 
Central Romana (Dominican Republic) in 1972 are 
indicated, with the area percentages tabulated. 

Rejuvenation of old deteriorated sugar cane varieties 
through heat therapy. M. L. AGARWAL and S. C. 
GUPTA. Cane Grower's Bull., 1975, 2, (3), 1-3.-Tests 
on hot water treatment of cane setts for 2 hours at 
50°C proved this to be better than 1& hours at 52'C 
as regards germination and yield. The results were 
generally much better than for untreated controls. 
Tabulated data are given for a number of varieties. 

Improving sugar cane yield and juice quality h bhat 
soils of eastern Uttar Pradesh. B. K. MATHUR. Cane 
Grower's Bull., 1975, 2, (3), 4-7.-One pre-monsoon 
irrigation plus mulching with a 15-20 cm bed of trash 
proved better in terms of yield and millable canes per 
ha than one irrigation without trash mulching and 
far better than unmulched and unirrigated cane. 
Autumn-planted cane proved superior to spring- 
planted cane in the tests, which were conducted in 
1966-69. 

* S F *  

Assessment of the mechanical control campaign con- 
ducted against the Gurdaspur borer, Bissetia steniella 
Hmpsn. S. KUMAR. Cane Grower's Bull., 1975, 2, 
(3), 8-10.-A study was made to assess the effective- 
ness of the programme under which cane tops con- 
taining borer larvae in the gregarious phase are cut 
and buried before the larvae disperse. Only 22.6% 
of the collected tops showed the larvae to be in the 
gregarious phase, while over 58 % showed that segre- 
gation had already taken place. The rest of the tops 
were empty. It is therefore suggested that cutting of 
the tops should be started before symptoms of borer 
attack appear, i.e. when the top is green. 

Grassy shoot virus and its host range. A. Jm, H. C. 
PRASAD and B. MISHRA. Cane Grower's Bull., 1975, 
2, (3), 11-12.-Of a large number of plants investi- 
gated, only one (Chenopodium amaranticolar) proved 
to be an alternative host of the grassy shoot virus. 
Use of the inoculation technique confirmed that the 
other plants were not carrying the virus without 
exhibiting symptoms. 

* X * 
Record of Sturmiopsis inferens Towns. (Diptera:Tach- 
inidae), potential parasite on Chilo auricilius Ddgn. 
0 .  P.  SINGH, Y. P. MADAN and S. Y. YADAV. Cane 
Grower's Bull., 1975, 2, (3), 13-14.-Reference is 
made to parasitization of the stalk borer by S. inferens. 
Work is being conducted on rearing and breeding of 
the parasite. 

* * * 
Advances in the interpretation of foliar analysis of sugar 
cane in the South African sugar industry. J. H. MEYER. 
S. Mrican Sugar J., 1975, 59, 569-585.-See I.S.J., 
1976, 78, 147. 



Sugar cane agricutfure 

400 mechanical harvesters operating in South Africa 
by 1985 is marketing forecast. S. W. D. BAXTER. S. 
African Sugar J., 1975,59,597-599.-A representative 
of Massey-Ferguson looks at the prospects for 
mechanical cane harvesting in South Africa. Advice 
is given on field preparation with mechanization in 
mind, and the question of using mechanical harvesters 
on small farms is discussed. The advantages of group 
ownership and the way such a system works are 
explained. The author docs not think that mechanical 
harvesting of cane on steep hillsides, such as occur 
in Natal, is impossible. 

* * * 
Jumping borer control in Jamaica. ANON. Ann. Rpt. 
Sugar Znd. Research Znst., Sugar Ind. Authority 
(Jamaica), 1974, 9-12.-Ploughing with a mould- 
board 4 days after harvesting on one cane farm 
resulted in a significant reduction in the percentage 
of deadhearts caused by the jumping borer (Elasmo- 
palpus lignosellur) compared with no treatment, but 
also caused a reduction in shoot population 2-3 
weeks after treatment. Visual observation indicated, 
however, that covering with trash would give a lower 
percentage of deadhearts than would mouldboard 
ploughing. Studies on the effectiveness of jumping 
borer parasites showed that an unidentified tachinid 
(possibly Stomatomyia sp.) was responsible for the 
greatest percentage parasitism; but since this was very 
low (4.75 %) and the number of parasites is small, the 
jumping borer is well protected from natural enemies. 
Field populations of predators destroyed by cane 
burning are in the process of rebuilding when borer 
infestations are greatest. 

* * i t  

Termite control. ANON. Ann. Rpt. Sugar Znd. Research 
Inst., Sugar Ind. Authority (Jamaica), 1974, 12. 
"Mirex", a slow-acting insecticide, was dissolved in 
dioxane and sprayed onto bagasse and sawdust used 
as termite bait, while stale cane, also used as bait, was 
soaked in the insecticide solution for 14 hours. The 
treatment gave an equivalent of 2 Ib a.i. "Mirex" per 
acre. The baits were applied by hand over the rows, 
while the stale cane was partly buried. "Chlordane" 
and "Kepone" were also tested as sprays at 2 lb a.i. 
per acre. None of the treatments succeeded in elimin- 
ating termites, although treated stale cane showed 
promise, and further work is to be conducted with it. 

* * t  

Chemical ripening of sugar cane. ANON. Ann. Rpt. 
Sugar Ind. Research Inst., Sugar Ind. Authority 
(Jamaica), 1974, 21-26.-Block tests on the use of 
"Polaris" showed that, if applied to cane in an area 
of high rainfall and poor natural ripening conditions, 
the chemical will ripen cane at the start of the harvest 
period and prevent sugar loss towards the end of the 
crop. However, on irrigated farms it does not have 
any pronounced ripening or sugar-retaining activity 
when the period of application coincides with the 
drying-off period. Regardless of its ripening effective- 
ness, "Polaris" was found to induce severe physio- 
gnomic effects in mature cane, including leaf desicca- 
tion and discoloration and the sprouting of axiliary 
buds at the top of the cane stalk. "Polarisw-treated 
cane showed a "flush" of ratoon shoot growth soon 
after harvest. 

Effect of fungicides on germination and yield of sugar 
cane. ANON. Ann. Rpt. Sugar Ind. Research Inst., 
Sugar Ind. Authority (Jamaica), 1974, 26-27.-Field 
trials to study the effects of sett treatment with 
fungicides and growth regulators on germination and 
final cane yields showed that germination was rather 
poor (because the middle one-third of the cane stalk 
was used in which the eyes are known to have low 
germinating capacity), although such planting material 
was expected to show high response to treatment. 
Germination was stimulated, though not to any 
great extent, by treatment with the organo-mercurial 
fungicide "Tillex-C" at 0.015 % mercury in aqueous 
solution, and by the plant growth regulator "Qco- 
cel" at 5 x M in aqueous solution. Some varietal 
differences were found in response, B 51 129 showing 
greater germination and yield than UCW 5465. It 
is concluded that, provided proper attention is paid 
to selection and preparation of planting material and 
to correct planting procedure, pre-planting treatment 
of setts is not necessary. 

* * *  
Trials with "N-Serve" and sulphur-coated urea. ANON. 
Ann. Rpt. Sugar Ind. Research Inst., Sugar Ind. 
Authority (Jamaica), 1974, 31-33.-"N-Serve", con- 
taining 2-chloro-6-trichloromethyl pyridine as active 
ingredient, is a Dow Chemical Co. product aimed at 
inhibiting nitrification of the ammonium ion in the 
soil by bacteria of the Nitrosomonas genus, and 
thereby giving more efficient cane utilization of e.g. 
sulphate of ammonia. Trials with "N-Serve" and 
sulphur-coated urea are reported; since plant cane 
was involved in all cases, the results were not as good 
as might be expected with ratoon crops, which respond 
better to N than does plant cane. The results were 
inconclusive, response to N being unaffected by the 
presence of "N-Serve" at one site, while at another 
there was no response to N, and "N-Serve" appeared 
to have a phytotoxic effect; at a third site, there was 
marked increase in cane yield with N at 60 and 120 
1b.acre-I, sulphate of ammonia treated with "N-Serve" 
at 0.5 1b.acre-I a.i. proving the most efficient form of 
N. Sulphur-coated urea was better than normal urea, 
but was somewhat less effective than sulphate of 
ammonla. 

* * *  
Cane selection and varietal trials. ANON. Ann. Rpt. 
Sugar Znd. Research Znst., Sugar Znd. Authority 
(Jamaica), 1974, 36-66.-Details are given of cane 
selection work and of varietal trials in Jamaica, as 
well as the percentages of the cane area under specific 
varieties. 

* * *  
Herbicide trials. ANON. Ann. Rpt. Sugar Ind. Research 
Inst., Sugar Ind. Authority (Jamaica), 1974, 67-70. 
Results are given of pre- and post-emergence trials 
with a number of herbicides. One week after spraying, 
almost all the weeds (mainly Leptochloa filiformis, 
Echinochloa colonum, Mikania sp., Euphorbia hyper- 
ictfolia and Borreria sp.) had been killed by "Gram- 
oxone" + "Actril-D" at the rate of 1 pt + 1 pt per 
acre. "Glyphosate" ("Roundup") at 0.75 Ib a.i. per 
acre on its own or with "Actril-D" (1 pt per acre) was 
the second best treatment. However, although after 
three weeks "Glyphosate" had killed the main weeds, 
it had also caused marked systemic damage to the 
cane. Emerging leaves were chlorotic and slightly 
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suga r-centr~tugal screens 
all over the world continuous sugar-centrifugals of all types are equipped with 

Veco pure nickel .chromeplated perforated sheets 

technical data: material nickel; also obtainable with chromium plating 
(900 DPN). 
mirror smooth face 

conical perforation, which means that Veco-segments 
feature a high discharge efficiency. 
dimensions in accordance with specifications of 
centrifugal manufacturers. 

veco zeefplatenfabriek b.v. eerbeek-holland . phone 08338-91 00 . telex 4541 5 



OPEN WIDE- 
AND SAVE MONEY 

LAST-A SACK APPLICATOR THAT REALLY WORKS 
Ifyour business involvcs packing materials s~lch 

ils ~~rovcndcr,ilour,sugar,salt. scetls or chemicals in 
opcnmouth paper sacks-it would hc well worth your 
wllilc to lind out more iihoul our Sac-Appliciitor. It's 
another cx;~niplc ofthc technical prowess ol'Kcctl 
Mcdwo!~I';ickaging Systems. 

It's the ;lnswcrio ;I problem that has ballled n lot 
ol'pcoplc Ibr it long time - how to devise a simple. 
reliable niacliine that takes open mouth pepcr sacks 
froma magwine ant1 places them on ;I lilling spo~lt. 

And i t  cuts your costs. I t  rclicvcs the opcriltor ol'a 
tedious task ;ind releases him for liiorc usel'ul. protit- 
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deformed, while growth seemed to have been checked, 
since adjacent untreated plots had cane which was 6-9 
inches taller. The chemical proved highly effective 
against volunteer cane stools and against Brachiaria 
mutica (para grass) and Paspalum distachyon. 

* * * 
Salt tolerance of two sugar cane varieties. ANON. 
Ann. Rpt. Sugar Znd. ~esen'rch Znst., Sugar Znd. 
Authority (Jamaica), 1974, 74-75.-Experiments in 
which two varieties were irrigated with water con- 
taining up to 6000 ppm salt are reported. Yield 
differences were found between the two varieties 
under the iduence of the salt, as were differences in 
the uptakes of K, Na, Ca, Mg, P, S and C1, which 
tended to increase with salt concentration. At the 
maximum salt concentration, the two varieties ab- 
sorbed similar quantities of each element. Since the 
Na uptake was greater than that of K with increase 
in salt, the K:Na ratio decreased for both varieties 
with rise in the NaCl level. 

* * *  
Control of rats in sugar cane. L. M. BLAQUIER. La 
Znd. Azuc., 1975, 82, 152-154.-The author provides 
a brief summary of 40 articles on the subject of rat 
control. 

* * *  
"Polaris"-its possibilities as a cane ripencr. L. G. 
VALLANCE. Australian Sugar J., 1975, 67, 337-340. 
As an introduction to the theme of chemical cane 
ripeners, the author looks at two other methods by 
which cane ripening can be controlled: drying-off by 
limiting the amount of irrigation water available, or 
adjusting the time and amount of nitrogen application 
in order to restrict growth and encourage sugar at 
harvest time. The disadvantages of these methods are 
discussed. Reference is then made to the use of 
chemical ripeners, and particular mention is made of 
various trials reported in the literature involving 
"Polaris". 

* * *  
Area required for a sugar cane improvement programme. 
R. CESNIK. Brasil AWC,, 1975,86,394-396.-A pro- 
gramme, based on an initial total of 600,000 seedlings 
(500,000 under test and 100,000 comparative com- 
mercial varieties), with subsequent selection stages of 
5%, lo%, 15% and lo%, with adequate roadways 
and borders, etc., areas for installation of the variety 
collection and crossing, for phytopathology and ento- 
mology trials, is calculated to require an area of 
approximately 150 hectares. 

* * *  
Determination of the freezing point of leaves, stalks 
and buds of some varieties of sugar cane (Saccharum 
spp.). 0. BRINHOLI, E. C. FERRAZ, J. NAKAGAWA, 
J. R. MACHADO and D. A. S. MARCONDES. Brasil 
Ape., 1975, 86, 451-454.-A comparison was made 
between 11 varieties recommended for the State of 
Slo Paulo as to their resistance to cold. Leaf freezing 
points varied from -3.6 to -5.6'C, stalk freezing 
points from -3.3 to - 4 4 ° C  and bud freezing points 
from -3-7 to 4 . 3 " C .  Different varieties showed 
different resistances to freezing of the various tissues, 
so that no one could be identified as offering greatest 
advantage over the others. 

Control of gramineous weeds in sugar cane in Taiwan 
with "Asulam". S. Y. PENG, W. B. SZE, H. J. YEH 
and L. T. Twu. Taiwan Sugar, 1975, 22, 165-170. 
Trials are reported in which "Asulam" proved super- 
ior to other herbicides against Dactyloctenium 
aegyptiacum, Digitaria sanguinalis and Elusine indica 
annual grasses as well as Cyperus spp., Cynodon 
dactylon and Panicum repens perennial grasses. 
"Asulam" combined with 2,4-D or "Actril-D" was 
much more effective than "Asulam" alone. 

GmPlified method for testing tolerance of sugar cane 
varieties to herbicides. S. Y. PENG. Taiwan Sugar, 
1975, 22, 178-182.-The variance ratio (F distribu- 
tion) method of grading sugar cane varieties for their 
susceptibility or resistance to herbicide effects is 
outlined, N:Co 310 being used as standard. F values 
are given for a large number of varieties as grown in 
Taiwan, indicating their susceptibilities to six herbi- 
cides. 

* * *  
The use of herbicides in Lomsiana sugar cane. D. T. 
LOUPE. Sugar y Azticar, 1976, 71, (I), 26-27.-The 
history of chemical weed control in Louisiana is 
briefly discussed, and the herbicides now in use and 
the weeds against which they are effective are reported. 
Amongst the major weeds mentioned are Johnson 
grass (Sorghum halepense), itch grass (Rottboellia 
exaltata) and brown top panicum (Panicum reptans); 
the last-named has been found to increase in the 
absence of other weed species where "Terbacil" has 
been used repeatedly over a number of years. 

* * *  
Attacking the sugar cane borer. ANON. WorldFarming, 
1976, 18, (I), 4-6-Information is given on the pro- 
gramme for rearing and releasing Lixophaga diatraeae 
(Cuban fly) at Houma (Louisiana) and Canal Point 
(Florida) as a means of controlling Diatraea sacchar- 
alis. Preliminary investigations have revealed a 
reduction in the number of cane internodes damaged 
by the borer as a result of release of the parasite. 

* * *  
Urea-will it become the most popular nitrogen carrier? 
0. P. ENGELSTAD and R. D. HAUCK. World Farming, 
1976,18, (I), 7, 30-31.-The advantages of urea over 
other forms of N fertilizer are listed and advice given 
on its use in crops generally. Advice is given on its 
application, particularly in relation to the hazards of 
contamination by biuret (a similar compound formed 
at high temperatures during urea manufacture). 
Foliar application, as used in cane, is suitable provided 
the biuret content is low (e.g. no greater than 0.25 %); 
otherwise, leaf damage may occur. It is stressed that 
urea, although containing 45-46 % N, is subject to N 
losses to the atmosphere and can cause plant damage 
more readily than other N fertilizers, so that broadcast 
application and immediate incorporation are 
necessary. 

* * * 
Nematidde application to ratmu crops of sugar cane 
grown on some sandy soils of the Natal sugar belt. S. 
RAU and P. K. MOBERLY. S. African Sugar J., 1976, 
60, 21-27.-See Z.S.J., 1976, 78, 174. 
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Genetic and ecological factors affecting the soluble 
ash content. V. STEHL~K and L. SCHMIDT. Listy Cukr., 
1975, 91, 217-223.-Investigations of the soluble ash 
content Ah of beet in Czechoslovakia have revealed 
an increase during the period 1958-74. While variety 
has some effect, ecological conditions have a far 
greater influence. The most effective of factors 
investigated were lateness of sowing (in extreme 
cases doubling the value of Ah if not accompanied 
by a corresponding late harvest), N dosage and lack 
of rainfall in August and September. 

Predicting nitrogen needs for sugar beets from residual 
nitrate and minerahable nitrogen. J. N. CARTER, 
D. T. WESTERMANN, M. E. JENSEN and S. M. BOSMA. 
J. Amer. Soc. Sugar Beet Tech., 1975, 18, 232-244. 
The validity of an equation for prediction of beet 
yield from crop and soil N parameters was investi- 
gated in tests at a number of sites in southern Idaho 
where four levels of N were applied and the root and 
sugar yield, sugar content, impurity index (10 amino-N + 3.5 Na + 2.5 K) and N uptake determined as func- 
tions of residual, mineralizable and original fertilizer N 
and beet leaf petiole nitrate-N. Details are given of 
a soil test for measurement of mineralizable and 
nitrateN which has proved to be a valuable guide to 
N requirements. Of the 24 sites involved in the tests, 
more than 70% showed N levels which were excess 
to requirements and led to sugar contents and yields 
below the maximum, as obtained in the other fields. 

Naturally occurring hybrids between sugar beet and 
Beta macrocarpa in the Imperial Valley of Caldornia. 
J. S. MCFARLANE. J. Amer. Soc. Sugar Beet Tech., 
1975, 18, 245-251.-B. macrocarpa occurs widely in 
the Imperial Valley and is thought to have been 
introduced from the Mediterranean area some time 
before 1928. It crosses readily with cultivated beet, 
but this is normally prevented by the considerable 
difference in flowering dates of the two species. 
Hybridization apparently occurred a few years ago, 
since when intercrossing has taken place, so that 
wild beet hybrids varying greatly in plant and root 
characteristics now exist in an area of 10-12 square 
miles. The wild beet and its hybrids are a serious 
weed problem; control is possible through removal of 
the wild beet from fallow areas and by prevention of 
hybridization with commercial beet. It is not recom- 
mended to grow beet in a field which has become badly 
infested with wild beet seed until the infestation is 
brought under control. 

Plastic isolation chambers for wgar beet seed produc- 
tion. R. J. HECKER and J. 0. GASKILL. J. Amer. Soc. 
Sugar Beet Tech., 1975, 18, 266268.-A description 
is given of a relatively inexpensive isolation chamber, 
consisting of polyethylene sheeting and a special air 

filter system, which is suitable for beet seed production 
inside or outside a greenhouse without fear of con- 
tamination by stray pollen. 

* * *  
Inlrogressive hybridization as a breeding method in 
Beta vulgaris. R. K.  OLDEMEYER. J. Amer. Soc. Sugar 
Beet Tech., 1975, 18, 269-273.-Trials on hybridiza- 
tion of a high-yielding fodder beet variety with a 
sugar beet variety of high sugar content based on 
ANDERSON'S introgressive hybridization theory failed 
to ~rovide offs~rine of the reauired characteristics. 
any' small gain-in Ggar conte2 being countered by 
a loss of weight. It is suggested that root yield and 
sugar content are physiologically dependent, so that 
change in one parameter always results in a corres- 
ponding change in the other but in the opposite 
direction. Since both appear to be products of photo- 
synthesis, no basic change in productivity will occur 
without change in photosynthetic efficiency. 

* * *  
Effect of row spacing and nitrogen rate on root and 
sucrose yield of sugar beets in southern Idaho. J. N. 
CARTER, M. E. JENSBN and S. M. BOSMA. J. Amer. 
Soc. Sugar Beet Tech., 1975, 18, 274-279.-In trials 
involving six row spacings and two N dosages, root 
yields were essentially the same for all treatments, 
average root size decreased as the average row spacing 
decreased, sugar content was unaffected by plant 
population or root size but tended to be lower with 
the higher N level (although this trend was not con- 
sistent); while no consistent changes occurred in the 
impurity index as a function of plant population, 
although it was greater with the higher N level. 
Hence, there is no advantage in spacings of less than 
22 inches, at a constant in-row spacing of 12 inches, 
regardless of the N level. 

ControlXing virus yellows-an interim report. N. B. 
DAVIS. British Sugar Beet Rev., 1975, 43, 177. 
"Temik" has proved highly effective against aphids 
and thus against beet virus yellows in UK beet 
fields. Warnings are given that failure to carry out 
the necessary precautions in applying it could involve 
risk to humans and wildlife. Some problems en- 
countered in applying the chemical are noted. From 
counts made of aphids and virus incidence, it is sug- 
gested that application of "Temik" alone may be 
more effective than when followed by a late spraying 
which may kill aphid predators. 

* * *  
The rye technique for preventing soil erosion on ligM 
sands and black peats. W. J. A. ASCROW-LEIGH. 
British Sugar Beet Rev., 1975, 43, 179-180.-The 
technique described has been widely practised in 
Holland for many years. It involves sowing rye in 
September and spraying it with "Gramoxone" in the 
following spring just before beet drilling. The beet 



Sugar beet agriculture 

can be sown while thcrye is still green but dying, the fly are listed and treatment schemes outlined for 
only cutting needed being where the beet is drilled. farmers with and without microgranulators. A new 
The rye roots hold the soil, the dead foliage protects granular chemical, "Curater", has proved effective 
the soil and prevents its movement, and a minimum against wireworm and mangold fly, and has a second- 
of soil disturbance in the spring gives a firm surface; ary effect on early-developing aphids. It includes 5 % 
moreover, soil moisture retention may be improved. "Carbofuran" and is recommended at a rate of 
If the rye appears to be growing too well, it can be 15 kg.ha-l. 
kept in check by further applications of "Gramoxone" * t *  

before beet drilling. The technique should not be me growth, and diseases of sugar beet in ~~l~i,,,,,, 
used where there is a perennial weed problem. 1974. L. VAN STEYVOORT. Publ. Trimest. Inst. Belge 

+ + Y AmQ. Betterav., 1975, 43, 103-117.-A report on the 
the 4-mph barrier. G. L. MAUG-. ~ ~ i t i ~ ~ ,  1974 beet season in Belgium indicates the unfavour- 

sugar B~~~ R ~ ~ . ,  1975, 43, 185-1g7.-The perform- able weather conditions and mentions exceptionally 
ances of a number of beet drills tested in the spring early development of aphids and, hence, outbreaks of 
of 1975 are assessed. F~~~ the number and length yellows which were almost as severe as in the dis- 
of inter-plant spaces greater than 6 inches and astr0Us year of 1959. While On average 90-100% of 
emergence percentages, ,t is suggested that a drilling the beets in a field became infected, treatment with 
speed greater than 4 mph is inadvisable. A slightly 10 kg.ha-I of "Temik 1 0 G  reduced the incidence to 
lower percentage of emergence recorded at 4 and 5 below 50% and often to 15-30%. A%out one-sixth 
mph drilling speeds than at 2-3 mph was possibly of the total beet area was treated with the chemical; 
caused by inadequate seed covering. as a result, losses from the disease were estimated at 

* * * 26% compared with only 7.3 % in the previous year, 
but it is calculated that the losses would have been 

Drilling: what it can m t  to be late. A. S. KENNEDY 38% without any treatment. 
and J. V. TOPPER. British Sugar Beet Rev., 1975, 43, + Y Y 

189.-Trials have shown that an average loss of 
about 1 ton of beet per acre can occur as a result of Study on "Metami-" in regard to its application for 
delayed drilling. While it is desirable to complete selective weed control in sugar beet in Belgium. J. M. 
drilling as quickly as possible, it is stressed that BBL1EN9 J. F. SALEMBIER and M. Pub'' 
drilling at speeds greater than mph can have an Trimest. Inst. Beige Ame'l. Betterav., 1975, 43, 119- 
adverse effect on emergence and spacing. To illus- 135.-See 77, 340. 
trate their point, the authors compare the cases of * * *  
two farmers growing beet on 200 acres. Regularity of sowing and soil profiles. M. T. A m -  

+ + + DUCCI, G. BARALDI, C. DE ZANCHE and G. V e m .  
Ind. Sacc. Ital., 1975, 68, 119-128.-The effects of Si-row machines dominate. D. R. BR1sBoURNE and soil preparation on sowing uniformity for sugar beet 

H. T- BREAY- British Sugar Beet Rev., 1975,439 19% and maize were using comparative trials with 191.-A brief report is presented on the beet harvester factorial of two sowing machines, two demonstration in France in 1975; Out of l4 forward speeds, two types of seed and two methods machines, 10 were six-row harvesters. of soil preparation. Even though the two soil pre- + + *  paration methods influenced the longitudinal soil 
Weed control. W. E. BRAY. British Sugar Beet Rev., profiles, their effects on plant emergence and therefore 
1975, 43, 194-196.-The use of herbicides in the UK on average inter-plant distance were limited. Rather 
in 1975 is discussed, and the increase in herbicide than single effects, all of the factors examined showed 
usage during 1970-75 indicated. Lists are given of combined effects with emergence and distribution 
herbicides recommended for pre-drilling, for applica- uniformity figures which differed according to the 
tion between drilling and emergence and for post- various combinations examined. 
emergence application. Herbicide effectiveness is + * Y 

classified under couch grass, wild oat, wild oat and Res* of national varietal trials with sugar beet in 
annual broad-leaved weeds, and annual broad-leaved 1972-74. L. -AMAN. Listy Cukr., 1975,91,265-271. weeds. Tabulated results are presented of beet varietal trials + + + held in Czechoslovakia in 1972, 1973 and 1974. Five 
Effect of plant density and row width on yield and released varieties (three of them from other countries), 
qnality of sugar beet drilled to a stand. I. Simulated four new monogerm varieties of foreign origin and 
plant spacing. C. WINNER and R. MERKES. Zucker, five new domestic selections were tested, with Dobro- 
1975, 28, 655660.-Beet populations of 30,000, vickSl A as control. Beet and sugar yield and pro- 
40,000, 50,000, 60,000 and 80,000 per ha and row cessing quality were determined, whereby Dobrovickh 
widths of 35, 40, 45 and 50 crn were compared in A still proved the outstanding variety. 
terms of beet yield and quality. In both years, + + +  
maximum beet and sugar yield resulted when the The hawesting and loading demonstration at Macogny 
population was 80,000 plants per ha and both yields (Aisne) 22nd October 1975. ANON. Le Betteravier 
fell with decrease in population. The most suitable Franc., 1975, 45, (287), 24-26.-Details and illustra- 
row spacing was 40 or 45 cm at a seed spacing of tions are presented of beet harvesting and loading 
18 cm. equipment demonstrated at Macogny in France. * * *  * * * 
Choice of a scheme of treatment with hct iddes .  E. Some components of beet yield. H. LABY. Hautes 
S m w  and L. VAN STEYVOORT. Le Betteravier, 1975, Etudes Betterav. Agric., 1976, 8, (32), 7-17.-Refer- 
9, (93), 14.-Insecticides recommended for use ences are made to recent literature concerning factors 
against wireworm, millepedes, aphids and mangold exercising influence on beet yield, covering length of 
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growth period and its effect on both beet yield and 
juice purity, rainfall and water requirements, temper- 
ature, initial plant growth rate, factors affecting root 
development and particularly its fanginess, and 
factors affecting beet composition, especially the 
crown:root weight ratio, which should be reduced as 
much as possible. 

* * *  
Beet yellowing, irrigation and cultural methods. E. 
DALLEINNE. Hautes Etudes Betterav. Agric., 1976, 8, 
(32), 18-20.-Mention is made of scattered yellowing 
of beet in a district of Loiret dipartement which was 
not due to virus infection, since green leaves sprouted 
after the onset of yellowing and there was no pro- 
gressive transition from green to yellow leaves. It is 
suggested that the phenomenon was caused by 
reaction of the plant to physico-chemical conditions 
of the environment, and several suggestions have 
been put forward concerning irrigation, nature of the 
soil, retarded decomposition of organic matter such 
as straw, corn stalks and farmyard manure inwrpor- 
ated into the soil before sowing (possibly affecting the 
available nitrogen content), toxicity of ammonia (the 
content of which in the soil was found to be maximum 
at the peak of yellowing), soil compaction by equip- 
ment and nematode infestation. The author is of the 
opinion that the phenomenon was the result of a 
convergence of phenomena favoured by bad soil pre- 
paration and sparked off by a factor associated with 
irrigation. 

Y Y Y  . .. .. 
Effect of plant density and row width on yield and quality 
of sugar beet drilled to a stand. 11. Plant spacing by 
drilling to a stand. C. WINNER, R. MERKES and R. 
TEICHMANN. Zucker, 1976,29,2-8.-Results of plant 
spacing/row width trials wnducted at three sites in 
1972 and 1973 are discussed. Generallv. a row width 
of 50 cm and a plant spacing of 6 ci'(achievedbi 
manual thinning), a row width of 42 cm and a plant 
spacing of 18 cm, and a row width of 36 cm and a 
beet spacing of 22 inches (both combinations achieved 
by drilling to a stand) gave best beet and sugar yields. 
However, it is conceded that the decision on optimum 
row width and beet spacing will be dependent on the 
advantages to be expected from any one combination 
under given conditions. Since the advantage gained 
by reducing plant competition on high-yielding soils 
is generally greater than on low-yielding soils, the 
incentive to reduce row width and increase plant 
spacing in areas of relatively high yields would be 
greater from the purely agricultural viewpoint than 
in lower yielding locations. 

+ + *  
Present level of harvesting technology. J. PICHBNBZ. 
Sucr. Franc., 1976, 117, 33-36.-Since not only the 
quality of equipment used but also the density of beet 
population are important factors in harvesting, the 
author first examines the quality of the seed and the 
significance of precision drilling. While it is not 
possible to produce a pelleted seed which is well 
calibrated and provides good germination, uncoated 
seed has been found to provide both high rates of 
germination and precise spacing. While the Institut 
Technique de la Betterave (ITB) has spent as much 
effort and time on precision drilling research as on 
beet yields and processing quality, for which it has 
often been criticized, the author admits that so far 
they have failed to produce any real evidence of 
precision drilling influence on the beet crop, although 

precision cannot be a drawback and such drilling is 
no more laborious than other types of planting. As 
regards harvesting, the six-row machine has generally 
found favour; while 35-40% of the harvesters built 
in France are exported, it is pointed out that the most 
popular machines in France are not as good technic- 
ally as the exported models. Reference is also made 
to topping and to a number of problems associated 
with harvester operation, particularly dirt tare. 
Features which the author considers desirable in both 
toppers and harvesters are listed. 

* * *  
Results of sugar beet varietal trials. N. Rousse~, W. 
ROELANTS and T. VREVEN. Le Betteravier, 1976, 10, 
(94), 11-14.-Details are given of beet varietal t ials 
carried out in Belgium in 1975, and average results 
are also given for the two preceding years. Early- and 
late-season varieties were tested. For all three years, 
the most profitable as regards root and sugar yield 
and sugar content was the early-season "Monohil" 
of Swedish origin. 

* * *  
Learn from dMicult years! Experiences should be 
remembered. W. C. VON KESSEL. Die Zuckerrube, 
1976, 25, (I) ,  8-12.-Since beet agriculture is affected 
by weather, the author stresses the need for the 
farmer to remember the lessons learnt in a year of 
adverse weather conditions and looks back at  the crop 
of 1975 and the various problems encountered. 

* * * 
Results of tests on the performance of sugar beet 
harvesters. W. STIEGER. Die Zuckerriibe, 1976,10, (I), 
16-19, 22.-Tests on various types of harvesters are 
reported and the results tabulated, showing the dirt 
tare percentage, topping quality and proportion of 
damaged roots at given linear speeds. 

Heat, water, fertilizer, sweat-and what came out of it. 
J. HOBOHM and H. G. TIEDGE. Die Zuckerrube, 1976, 
10, (I), 23-26.-The authors examine the poor results 
of the 1975 beet crop in the Uelzen region of West 
Germany and point to the lack of rain as the chief 
cause of the difficulties. 

* * *  
Was the early sowing in 1975 successful? H. FELTZ. 
Die Zuckerriibe, 1976, 10, (I), 26-27.-Drilling on 
25th April gave a higher beet and sugar yield than did 
sowing on 5th March in the same location, while the 
early sowing resulted in a high level of bolting, with 
concomitant hindrance to harvesting; moreover, the 
bolted beet had a higher sugar content than did 
"normal" beet. The risk of sowing before mid-March 
is underlined, particularly where drilling is followed 
by a period of cold weather. 

+ + *  
Comparative trials with genetically monogerm sugar 
beet varieties in 1973 and 1974. L. LuKAcs and J. 
ZANA. Cukoripar, 1975, 28, 204-208; 1976, 29, 1-4. 
Trials at  three sites in Hungary are reported in which 
Beta M-102 generally proved superior in terms of 
root and sugar yield as well as processing quality. 

* * *  
Beet top harvester trials. ANON. Le Betterav. Franc., 
1976, 46, (289), 18, 23-24.-Trials with beet top 
harvesters conducted at a location in France are 
reported. Mixed-rotor types proved superior to the 
twin-rotor machines. . , 
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FOR SALE 
turbine generators 
non-condensing 

7500 k W  Westinghouse 1501200 prig. 15/25 prig bp. 3160/23CO44OV 
1000 k W  Worthingron 1501200 prig, 15125 psig bp. 316012100-41M)- 

4env 
1250 k W  G.E. 2001250 prig. 15/25 prig bp. 3/60/23CQ46OV 
ISM) k W  Wntinghouse 2501300 psig. 15/25 prig bp. 31601460V 
2 W  k W  G.E. 2501300 prig. 15135 prig bp. 316012300-480V (2) 
2WO k W  Allir Chrlmen IS0/2W prig. 15/20 p i g  bp. 31601480 V 
2500 k W  G.E. 1501350 prig. 15/35 prig bp. 3/60!230M80V 
2500 k W  Allis Chalmers 2001300 prig, 15/35 prig bp. 3/60/2300- 

4160-4SOV 

bagasse boilers 
2-2W.W Iblhr.. 400 psig at 650DF. 21.740 40.q.fr. 
2-I50,WO Ib/hr.. 300 psig at 500°F. 18.832 sq.ft. 
I-140.W Iblhr.. 650 prig at 82S°F, bagasse stoker. 1971 
I-125,WO Ibpr.. 250 psi8 at 450°F. 17,840 sq.ft. 
C60.000 Iblhr.. 260 p i g  at  403°F. 6 , W  rq.fc. 

diesel generator sets 
175 kW-2500 k W  All Voltages: 3/60/2-2300-416W 

turbine & gears 
I W H P  to 3653 HP 

Complete stock o f  power plant l u x i l i a r y  equipment. Cable 
WAPECO o r  m a i l  your requlrernents f o r  immedlnte response. 

wabash powerequipment co. 
444 Carpenter Avenue 
Wheeling, Illinois 60090 
(312) 541-5600 Cable WAPECO 
Telex No. 28-2556 

PERFORATED METAL SHEET SCREENS 
and WIRE CLOTH NETTINGS 

available in STAINLESS STEEL, BRASS, 
COPPER, ALUMINIUM, NICKEL, MONEL, etc. 

for PULVERIZATION, GRANULATION 
FILTERING, STRAINING, etc. of SUGAR, 

GRAIN, FOOD, CHEMICALS, PAINTS 

Enquiries cordially invited for 
SUGAR, AGRICULTURAL MACHINERY, 

EQUIPMENT or PARTS, too. 

Exclusive Agents for Manufacturers: 

YAMASAKI TRADING CO., LTD. 
C.P.O. Box 1026, Osaka, Japan 

Cable Address: Yamasakitrade Osaka 
Telex: J64364 Yamasaki 

I.S.J. B I N D I N G  C A S E S  

Fixed in an Instant 

Practical and Durable 

Bind your loose issuer of the 1.5.1. month by month as received. In rnls maroon covered case they wlll open 
flat to  any page. 

T H E  INTERNATIONAL SUGAR JOURNAL, LTD. 
. . %,'Easton Street, High Wycornbe, Bucks., England. 

Prlce: €2.25 
or U.S. $5.50 

per annual binding 
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What is the economical size of a sugar factory? J. 
FERRAN 0. ATAC, 1975, 34, (4), 4-21.-The various 
factors affecting the production cost per ton of sugar 
which iduence the relationship between this cost 
and factory size are discussed and attempts made to 
eliminate these influences. Reference is made to 
factories, especially of large size, in various parts of 
the world. Factories with an annual capacity of 
1,000,000-1,400,000 arrobas (approx. 11,400-16,000 
metric tons) have shown themselves to produce sugar 
at lowest cost, and the reasons why increasing capacity 
has first a decreasing and then a negative return in 
terms of sugar cost are explained. The application of 
such conclusions to the Cuban industry's develop- 
ment and investment programme is discussed. 

* * *  
Rheology and its importance in food processing. D. V. 
BOGER and C. Tnr. Process Industries in Australia. 
2nd National Chem. Eng. Conf., 1974, 449460; 
through S.Z.A., 1975, 37, Abs. 75-1610.-Rheological 
data for a Qunaba Gmolasses are used in conjunction 
with the mechanical energy balance to show how 
power requirements can be calculated for pumping 
this nowNewtonian fluid under actual factory 
conditions. The optimum pipe diameter and optimum 
pumping temperature were also calculated. There 
was excellent agreement between the calculated values 
of the diameter and temperature and the conditions 
being employed in one factory studied. 

* * * 
Production and chemical composition of gur from sugar 
cane in India. J. Z r ) k ~ +  and A. SVOBODA. Listy 
Cukr., 1975, 91, 258-259.-Gur manufacture is 
briefly described and the analyses and ash contents 
given of two samples. 

Self-synchronizing motors for automatic controllers. 
R. C. SHARMA. Sugar News (India), 1975,7, (5) ,  12-13. 
The various types of self-synchronizing motors 
available for automatic control signal transmission 
are described. 

* * * 
Mechanistic studies of cane mud Bocculation. E. 
WHAYMAN and 0. L. CREES. Sugar J., 1975, 38, (6), 
20-24.-See Z.S.J., 1975, 77, 119. 

High-speed photography inside a continuous sugar 
centrifugal at Millaquin mill. ANON. Australian Sugar 
J., 1975, 67, 315.-Brief mention is made of experi- 
mental work on the development of a high-grade 
continuous centrifugal at Millaquin for which high- 
speed photography is being used. The sugar crystals 
are photographed as they leave the walls of the 
basket at speeds of 300 mph in order to measure their 
coefficient of drag. Cbntitluous filming is possible 

for only If seconds because of the intense heat 
generated in the camera. 

* * * 
Treatment and disposal of cane mill wastes. R. 
WELLNER. Sugar News (Philippines), 1975, 51, 344- 
346.-The author outlines means of treating cane 
sugar factory waste water, which he divides into 
concentrated waste (mostly from wash processes) and 
cooling water/condenser waste. Anaerobic treatment 
of the former followed by aerobic treatment in storage 
lagoons will give good results provided it is carried 
out efficiently; cooling water is best recycled, since 
the sugar in it can raise the BOD to a level higher 
that that in concentrated waste and pose a serious 
problem if the waste is discharged into a river without 
treatment, despite the high dilution. 

* * * 
Formation and inhibition of colour substances from the 
products of alkaline degradation of sugar. L. BOBROV- 
NIK, L. KOTELNIKOVA, A. SAPRONOV, R. RUSO and 
R. FAJARDO. CubaAzlicar, 1975, (Oct./Dec.), 8-20. 
The mechanism whereby sodium sulphite inhibits 
colour formation from glyceraldehyde and dihydroxy- 
acetone are described. It has been found that appli- 
cation of a sodium sulphite solution during centri- 
fugalling of raw sugar inhibits colour formation and 
pH drop when the sugar is heated over a long period, 
and two methods are proposed for so treating raw 
sugar (washing sugar in the centrifugal with a solution 
of Na,SO,, and affining the raw sugar with a syrup 
containing 0.5% Na,SO,) in order to reduce colour 
development during storage. 

Storage of sugar in bulk. E. CARDET, M. ALAY~N and 
R. RODR~GUEZ. CubaAzlicar, 1975, (Oct./Dec.), 
21-31.-A survey of the subject is-presented with 
27 references to the literature. 

* + * 
Mathematical model of a raw sugar pan. I. Formula- 
tion. 11. Ideal control. T. D f ~ z  and P. FRIEDMAN. 
CubaAzlicar, 1975, (Oct./Dec.), 34-38, 3946.-A 
mathematical model is developed to predict the 
dynamic behaviour of a raw sugar pan based on mass 
and energy balances, on phase balance ratios and on 
expressions for crystallization, evaporation and heat 
transfer flows. The model is shown at open loop, 
i.e. the set of expressions which determine such 
behaviour in the absence of some control system. 
Based on ideal control alternatives, a control model 
is then developed to complete the closed-loop model 
which predicts the dynamic behaviour of a pan. Two 
alternatives are given: one using supersaturation for 
control purposes, and the other using Brix. Results 
obtained from runs of demonstration cases are shown; 
the observed qualitative behaviour of the model is 
satisfactory. 



Physic~hemical properties of thick juices for pro- explosion is explained. Since it is not possible to 
longed storage. T. P. KHYALKOVSKU, A. L. SHOIKHET, prevent explosions completely, the aim is to restrict 
T. V. ZAKHAROVA and I. V. ZAKHAROVA. Sakhar. the effects by pressure relief; this is illustrated by 
Prom., 1975, (9), 16-19.-The saturation and super- reference to dust separation units. 
saturation coefficients, dynamic and kinematic vis- + + + 
cosity, conductimetric ash, conductivity, boiling and 
freezing points of 14 thick juice samples of varying Adsovtion of sugar factory juice colorants on calcium 

carbonate. K. VUKOV. Cukoripar, 1975, 28,209-213. composition prepared for storage were determined See I.S.J., 1976, 78, 26. and optimum Brix calculated, as a function of purity 
and temperature after saturation, at which stability * * *  
occurs. The effect of Brix on viscosity and freezing Experiences with operation of the VSZ-5 vibratory 
point was also determined. Since the freezing point ween- L. PALFALVAI. Cukoripar, 1975, 28,213-215. 
was found to be between -32 and -33"C, there is The operation of a VSZ-5 vibratory screen, used at 
no need for thermal insulation of storage tanks; to Kaposvir to treat milk-of-lime, is reported. 
prevent deposition of sugar in the tanks, the Brix of X + Y  

the newly stored juice should be slightly lower than The heat pump in sugar fadory evaporation. A. FE-. 
that of thick juice saturated at 0°C. Cukoripar, 1975, 28, 222-227.-The second law of 

+ i *  thermodynamics (as stated by Clausius) is explained 
in its application to the theory of the heat pump. 

Industrial use of bed for classifying sugar- Various means of upgrading steam heat for evapora- L. NEULIL and L. BRoL. Potravin Chladici Tech., tion are then examined, including use of the heat 
19749 59 (61, 172; through S.I.A.9 19759 379 Abs. pump and thermocompression using a steam injector. 
75-1605.-At TrebiSov factory, sugar is fed at aPProx. The latter method is preferred since the injector is 
10 tons.hrl to a 15,000-ton silo via a fluidized bed considered cheaper to operate than the heat pump. 
2 m long and 63 cm wide supplied with 4900-5800 ma 
of air per hour; the equipment has operated reliably * * * 
since 1966, removing about 80 % of the particles finer The rheometer automatic boiling control system, a new 
than 0.315 mm (0.6% on total weight of sugar) at PIWeSS for the fu~y-automatic execution of the boiling 
an average power consumption of 2.86 kwh per ton. Process- H. ~ I E L E  and A. LANGEN. J. Amer. Soc. 
The risks of caking and explosion in the silo are thus Sugar Beef Tech., 1975, 18, 187-203.-The theo~y 
greatly decreased. Larger beds processing 30 and 40 and practice of the Pfeifer & Langen fully-automatic 
tons.hrl have been installed at Kostelec and Melnik boiling control System based On massecuite viscosity 
factories. Icing sugar has been s u ~ ~ s s f u l l ~  classified are described. (See also I.S.J., 1974, 76, 136140, 
at 1 ton.hr-1 using a bed 3 m long and 5 cm wide; 169-173.) 
the coarse fraction not entrained is returned to the + + + 
mill, and the size range of the product is controlled Use of condensate for sugar extraction from beet 
by air flow rate. cassettes in diiusion. A. I. SHAPIRO. Sakhar. Prom., + + Y 1975, (1 I), 21-23.-Instead of condenser water, which 
Invert sugar d-ction during juice purilication in the contains mineral and organic salts as well as bacteria, 
presence of atmospheric oxygen. H. SCHIWECK. the author advocates the use of condensate for beet 
Zucker, 1975, 28, 670474.-See I.S.J., 1976, 78, 26. diffusion (at 50-55% on weight of beet). The pH, 

+ + Y usually 9-0-9.3, has to be adjusted to about 6.0, for 
which treatment with SO, is recommended. Calcu- 

The possibility of ineresing sugar yield by addition of lation of the SO, requirement (and of the solid 
sulphurdioxideand calcium bisulphite dm@ wusion- sulphur from which the gas is generated) is demon- S. ZAGRODZKI. Zucker, 1975, 28, 674-676.-See strated, 
I.S.J., 1976, 78, 26. 

* * * * * *  
Preventive measures against dost explosions in the BioIogid treatment of sugar fadory waste watem. 

~ ~ ~ ~ o f ~ r ~ ~ ~ ~ ~ ; s ~ ~ ~ ~ ~ i ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ;  F~e~2YZis~~i%iZGie~g~~~2~k2Zi 
with mention of three major sugar dust explosions the activated sludge process is discussed and a com- 
which have caused deaths and injuries. The most plex described. 
important means of reducing the risk of powerful + + +  
explosions is, according to the author, one which is Means of improving (intensifying) the performance of 
not always observed, viz. avoidance of dust accumu- filter beds at existing sugar factories. A. N. SAKUN. 
lation. Official regulations and guidelines on explosion Sakhar. Prom., 1975, (1 I), 27-29.-Where 30-100 ha 
prevention are examined, and prediction of the of land is already used for treatment of waste water 
maximum possible pressure that could occur with an and the filter beds are overloaded because of increased 
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beet throughput, the author advocates a number of 
measures for reducing the amount of waste water 
needing treatment and increasing the throughput of 
the beds. 

* * *  
Experience in reassembling twin-scroll trough-type 
diliusers. A. SH. TESHEV, A. T. MIKHAILYUK and 
A. M. L m ~ ~ o v .  Sakhar. Prom., 1975, (ll), 35-37. 
The sequence of operations to follow in dismantling 
and reassembling a twin-scroll, trough-type diffuser 
of the DDS pattern is described. 

* * * 
Complexing properties of boiler feed water on a purely 
condensate system. E. D. YARMILKO. Sakhar. Prom., 
1975, (ll), 49-54.-Condensate used as boiler feed 
contains Ca, Mg and Fe cations which form highly- 
soluble complexes; these are concentrated in the 
water and may be discharged with blow-through 
water. The complexing properties disappear only 
at a pH greater than 9.3. Treatment of condensate 
with phosphate to prevent scale formation is only 
recommended where some softened water is added, 
and only then when the pH exceeds 9.3. * * * 
Thermodynamic steam traps and their ose in the sugar 
factory. A. I. KHOMENKO. Sakhar. Prom., 1975. (ll), 
54-57.-The principle of operation of the themo- 
dynamic steam trap for condensate removal on the 
basis of a reduction in static pressure with increase 
in steam flow is described. 

* * * 
Theory of diffusion. The hypothesis of Silin. J. C. 
GIORGI and B. RICHARD. Sucr. Franc., 1975, 116, 
487490.-Two mathematical models were developed 
for description of counter-current diffusion where the 
cossette was defined as (i) a cylinder and (ii) a rectang- 
ular plate of width greater than its thickness. Calcul- 
ation of pulp losses under given diffusion conditions 
showed agreement between the value given by the 
SILIN formula (which also assumes a cylindrical 
model for the cossette) and programme (i). The SILIN 
formula is thus considered valid for calculation of 
losses under the effect of juice draft and diffusion 
time; the validity for influence of cossette length is 
not as high, but is still considered acceptable. 

* * * 
Determination of standard molasses by means of the 
"Saturoscope" and crystallization tests. M. FRUIL 
and S. POCHYLA. Listy Cukr., 1975, 91, 247-251. 
The saturation temperature, pol content and purity 
of standard molasses (having Brix of 84.5" at 40°C) 
were determined by the "Saturoscope" method and : 
by crystallization under controlled conditions. Com- 
parison of results showed close agreement for 25 
molasses samples, but the "Saturoscope" method 
was more rapid and sufficiently accurate for low- 
grade massecuite work. 

* * *  
Inhibition of tbe microbial activity in extraction juices 
of beet sugar factories by some antiseptic substances. 
D. MATT~ZZI,  G. MANTOVANI, G. L. CIVERRA and 
G. VACCARI. Zeitsch. Zuckerind., 1975, 100, 675478. 
See I.S.J., 1976, 78, 27. 

* * *  
Sequestering agents instead of soda and ion exchange 
for reduction of scale formation in sugar factory 
evaporators. G. VERNOIS. Zeitsch. Zuckerind., 1975, 
100, 693.-While "Masquol C H  (stabilized sodium 
salt of EDTA) has been found to be effective in 

2 

reducing scale formation in evaporators, its use in 
the French food industry is forbidden. In 1974175, 
tests were conducted at four French sugar factories 
in which the effects of sequestering agents against 
lime salts and hence in reducing evaporator scale 
were determined. In one factory, evaporator tubes 
were clean after 1 month compared with the need to 
shut down for cleaning every two weeks before use 
of the agent. The use of sequestering agents is pre- 
ferred to the use of sodium carbonate or ion exchange 
for reasons which are stated. 

* * * 
Investigation of sucrose passage through ion exchange 
membranes during electrodialysis. L. A. FEDOREN- 
CHENKO, V. T. DEREVYANCHENKO and L. D. BOBROV- 
NIK. IZV. Vuzov, Pishch. Tekh., 1975, (4), 41-44.-A 
mathematical model of the electrodialysis process is 
developed in which the electro-osmotic transfer of 
sucrose is expressed in terms of a number of inde- 
pendent variables. Values of their regression coeffi- 
cients obtained from a number of time-randomized 
tests are substituted in the orthogonal second-order 
polynomial, which is valid for establishing optimum 
conditions for electrodialysis. 

* * * 
Mass crystallization of aragonite needles in scale 
deposits in sugar industry vessels. A. T. BOGOROSH, 
I. S. GULYI, I. M. FEDOTKM and V. G. VOITKEVICH. 
Zzv. Vuzov, Pishch. Tekh., 1975, (4), 168-172.-Analy- 
sis of scale in carbonatation vessels and juice heaters 
as well as juice lines was carried out by an X-ray 
scanning method and a quantitative assessment 
made with a scintillation counter. The presence of 
aragonite needles was revealed at  the metal-scale 
interface, such crystals breaking up the scale at a 
rate which increased with increase in the rate of scale 
deposition. The nature of the scale was governed by 
the change in flow pattern of the juice to bubble flow. 

* + * 
The fundamentals of filtration. F. HEITZ. Sucr. Belge, 
1975, 94, 439-452, 487498.-Liquid filtration theory 
is explained in detail, including filtration resistance, 
filtration energy, porosity and filtrability; compressi- 
bility and incompressibility of muds; calculation of 
the volume filtered and flow at a constant pressure, 
at  constant flow rate or where a centrifugal pump is 
used; corrections necessary in making allowance for 
the presence of a support element, whether non- 
clogging or otherwise; application of mathematical 
expressions to the work of filter-presses, rotary filters 
and candle filters; pressure loss in mud; the various 
laws governing filtration; the effect of compressibility 
and pressure on such factors as porosity and specific 
resistance; the advantages of filter aid utilization; and 
descriptions of equipment used for experimental 
measurements of filtration parameters and values 
obtained. 

* + * 
Factory determination of the recycle volume and lime 
addition during recirculation. J. CEPELAK and R. 
OSVALD. Listy Cukr., 1975, 91, 272-274.-Equations 
are presented for calculation of the quantities involved 
in juice purification where 1st carbonatation mud or 
juice is recycled to preliming or where some 1st and 
2nd carbonatation mud is recycled. The expressions 
are intended to help in factory control of lime addition 
under recirculation conditions. 
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Small-scale tests of a method for juice purification 
with calcium suerocarbonate colloids. J. BURIANEK, 
J. RAIS, Z. SCHNIDEROV~, and I. SAFROV,~. Listy Cukr., 
1975, 91, 275-282.-Small-scale tests were conducted 
on the process described earlier1, in which juice flow 
was 15 1itres.min-I. Results indicated that the 
prelimed juice had the same filtrability as did 1st 
carbonatation juice obtained by the conventional 
method, recirculation of treated mud to the raw juice 
having a decisive effect. However, if mud separation 
from the prelimed juice was incomplete, at the 
alkalinity level obtaining in 2nd carbonatation the 
particles disintegrated and the juice colour rose. The 
pH at which colloid coagulation took place in the 
raw juice was noticeably lower than in conventional 
processes; optimum coagulation and maximum juice 
filtrability were obtained at an alkalinity of 0.080- 
0.100% CaO, i.e. the levels usual for 1st carbonata- 
tion. 

* * *  
Sugar excaction by diiusion under non-steady con- 
ditions. G. V. GENIE. Zucker, 1976, 29, 9-14.-See 
I.S.J., 1975, 77, 133-138. 

The vibratory spray washer and its application in the 
sugar industry. R. SEBASTIAN. Zucker, 1976, 29, 
15-20.-The construction, operation and advantages 
of the vibratory spray beet washer are discussed with 
the aid.of a number of illustrations and references to 
units installed in sugar factories. 

The system for effluent treatment and measures taken 
to reduce the water requirement in beet sugar factories 
in Sweden. N. AKERMARK. Socker Handl., 1975, 27, 
(I), 1-22.-Waste water treatment in the Swedish 
sugar industry is discussed and problems listed which 
have occurred as a result of recycling. The equipment 
installed for effluent treatment at Grtofta factory 
during 1957-74 is listed together.with its costs. Details 
are given of developments at Ortofta, Hasslarp and 
Karpalund factories followed by a description of a 
method introduced in various forms at these and 
other factories in which the basic steps are: (i) 
4-7 days' anaerobic treatment of the limed waste 
water to convert sugar and the more complex sub- 
stances to organic acids, CO,, NH, and H,S, (ii) their 
reduction to CH, by bacteria, (iii) aerobic treatment 
with surface aerators (after mud settling), and (iv) 
storage of the effluent in ponds (after further sludge 
separation) where the BOD is reduced to below 25 
mg-litre-I. Mud recirculation takes place from both 
anaerobic stages for further treatment. 

* * *  
Extraction of sugar and non-sugars-optimization of 
the draft and sugar loss parameters. J. BLOK and 
P. W. VAN DER POEL. Zeitsch. Zuckerind., 1976, 101, 
8-12.-See I.S.J., 1976, 78, 26. 

* * * 
The effect of air in heating steam on the temperature 
gradient in heat transfer processes. R. WASMIJND. 
Zeitsch. Zuckerind., 1976, 101, 13-18.-Air in heating 
steam adversely affects heat transfer and the effective 
temperature difference between the condensing steam 
and the material to be heated. The effect on the 
temperature gradient is quantified as a function of 
the more important heat transfer variables. 

Trash in beet sugar factories. ANON. Sugar J., 1975, 
38, (7), 18-19.-See Z.S.J., 1976, 78, 215. 

* * * 
Investigation under factory conditions of a new carbon- 
atation scheme. N. D. TANTSYURA and YA. A. 
KAUFMAN. Sakhar. Prom., 1975, (12), 15-19.-In the 
scheme described, a horizontal preliming tank is 
used which is divided into seven compartments by 
partitions not extending completely to the bottom of 
the trough. Passing through the compartments is a 
shaft carrying mixer paddles, while above the parti- 
tion in each compartment is a plate which can be 
adjusted to a desired angle of slope by means of a 
lever. Raw juice at 5655°C is fed into the first 
compartment, 1st carbonatation juice at  0.09-0.10% 
CaO alkalinity is fed (at 150 % on juice) into compart- 
ments 2, 3 and 4, while milk-of-lime (0.3-0.5 % CaO) 
is fed into compartment 7. The raw juice is thus 
progressively limed to pH 10.8-1 1.0 during 20 minutes' 
retention, the alkalinity achieved in each compartment 
being governed by the mixer shaft rotary speed and the 
angle of the plates. The juice is then transferred to a 
"ripener" for 10 minutes, after which it flows under 
gravity to cold liming for 15 minutes' treatment with 
2.5 % CaO, followed by heating to 90°C and 5 minutes' 
hot liming with 0.2-0.3 % CaO. Subsequent treatment 
is as in conventional carbonatation. Results of 
tests in 1973174 and 1974175 showed that non-sugars 
content of 1st and 2nd carbonatation juice was lower 
and the sugar content and purity higher than with 
conventional processing, while the colour of 2nd 
carbonatation juice, thick juice, standard liquor and 
sugar were also lower than with the standard scheme. 
The new system is of particular value in the treatment 
of juice from beet of poor quality. 

* * * 
Manufacture of liqmd sugar at Lokhvitskii sugar 
combine. E. E. BELOKON' and V. K. SEVRWK. 
Sakhar. Prom., 1975, (12), 19-21.-Information is 
given on the system used at this Soviet factory to 
melt a portion of its white sugar for transfer to the 
nearest refinery. The melted sugar, of 6368"Bx, is 
transported in railway tank trucks. The system has 
proved much more economical than the conventional 
bagged sugar scheme which requires more than 
180 men a day. In 1974175 some 22% of the total 
production was carried in liquid form. 

* * *  
Elfeet of the height of the feeding devices in conical 
centrifugals on the percolation rate in the field of 
centrifugal forces. V. F. KOLOMIETS, L. I. TOVBIN, 
V. G. ANDREEV and E. E. EGISERYAN. Sakhar. Prom., 
1975, (12), 28-32.-The effect of feeder height iq 
continuous conical centrifugals on molasses separa- 
tion at varying basket speeds and massecuite proper- 
ties was investigated theoretically and experimentally. 
Results, given in graph form and applicable to 
centrifugal design, indicated that the separation rate 
rose with increase in the height of the feeder and 
tended towards a constant value which was governed 
by massecuite properties and process variables. 

* * * 
Automation of molasses calculation. A. L. ANTONO- 
VICH and V. S. PETRIK. Sakhar. Prom., 1975, (12), 35- 
36.-A mathematical model is presented for calcu- 
lation of molasses yield and sugar content by computer 
as an integral part of an automatic control system. 

BURIANEK: I.S.J., 1975, I?, 280. 



BUCKAU-WOLF 
plans and manufactures 
Machinery and Plants 
for. the Sugar Industry. 

e. g. Centrif ugals 

As ever: Manufacturing Programme: 

BUCKAU-WOLF 
Complete plants for the production of raw sugar, white sugar and refined 
sugar from sugar beet and sugar cane. 

solves problems. Diffusion plants, sugar cane mills, juice purification plants, decanters, 
rotary vacuum filters, evaporators, vacuum pans, crystallising and cool- 
ing mixers, flash driers, drying and cooling plants, loaf sugar plants and 
molasses desugarisation plants. 
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~itachi~osen has the project 
capabilities to match.- 
In sugar plant construction, 
Hitachi Zosen is all the company 
you need. 

You want a large-capacity, highly 
automated integrated sugar plant. 
Hitachi Zosen will deliver it. Complete. 

Our team is your team 

For each project, we form a project 
management team of experts in 
sugar plant construction. This team 
is your team. To see that your 
objectives are met completely. 

The team brings Hitachi Zosen's 
entire engineering and construction 
capabilities to your project: 
feasibility studies, basic design, 
procurement, fabrication, construc- 
tion, and guidance for start-up, 
o~eration and maintenance. For all 

Advanced processes and equip- 
ment, high-capacity fabrication 

Your project will benefit not only 
from installation of the latest, most 
advanced processes and equipment, 
but from Hitachi Zosen's high-capaci- 
ty fabrication capabilities as well. 

Sophisticated processes and 
equipment mean higher product 
yield, greater production efficiency 
and minimum operating costs. 
Hitachi Zosen plants provide them. 
With De Smet diffusers, automatic 
centrifuges, automatic vacuum 
pans, combustion control bagasse 
boilers and other equipment. We 
also supply by-product processing 
plants such as bagasse pulp & paper 
plants, alcohol and other plants. 

Other factors vital to project 
success are ouick deliverv and 

shortest time, built to the highest 
technical levels. As has been 
demonstrated consistently with on- 
time completion of many 4,000 
metric ton/day class cane sugar 
plants in Southeast Asia. 

Hitachi Zosen's total sugar plant 
project capabilities can build just 
the plant you want, when you want 
it. No matter how big the plan. 
Contact our Plant and Machinery 
Export Department for all the details. 

- - . . - - - . . --.- - -  
Gpes of sugar plants - cane raw maximum equipment serv(cehfe. 
sugar, cane plantation white and We give you both. Our high- 
refined sugar, beet sugar, glucose capacity fabrication facilities allow Hitachi Z O S ~ ~  
factories and sugar refineries. us to to deliver all equipment in the 1-1-1, Hitotsubashi, chiyoda-ku. ~ o k y o  loo. Japan 

Overseas Offices and Subsidiaries: London/New York/Dusseldorf/Hong Kong/Oslo/Singapore/Greece/Houston/Rio de Janeiro 



A statistical analysis of the effect of cane quality on 
extraction performance. P. W. REIN. S. African 
Sugar J., 1975,59,615-625.-See I.S.J., 1976,78,189. 

Genetic viewpoints of molasses formation. V. A. 
GOLYBIN, S. Z. IVANOV and V. G. CHERNIKINA. 
Gaz. Cukr., 1975, 83, 239-240.-See I.S.J., 1976, 78, 
92. 

Development and balance of sugars at six sugar 
factories during the 1974-75 campaign. P. DEVILLERS, 
R. DBTAVERNIER and J. ROGER. Suer. Franc., 1975, 
116, 441452.-The beet and molasses glucose, 
raffinose and sucrose contents are tabulated for 
samples from six French sugar factories; the results 
given by polarization with and without correction 
for r a o s e  are also given. The discrepancy created 
by the presence of raffinose is equivalent to an 
unknown loss in the range 0.03432% pol on beet 
but, since it is extremely variable with time and sample, 
no constant correction can be made for it. 

Sugar laboratory problems. V. New table for correc- 
tion of conduetimetric ash readings obtained in the 
BuseTodt-Gohow Universal Rahometer. E. R. DE 
OLIVEIRA and J. P. STUPIELLO. Brasil Ague., 1975, 85, 
236-240.-A new table of temperature correction 
factors to be applied to readings with the title instru- 
ment, which is used quite widely in Brazil, is proposed. 
The old table gives factors for ash contents from 0.5 
to 3.0% of the sample in 0.1 % steps and from -5" 
to +5"C on either side of the standard 20°C in steps 
of 0.l0C, providing some 650 correction factors. The 
new table is of factors applying to a solution diluted 
to 5 g per 100 cmJ and covering a range of 15.O0C 
to 25-0°C in 0.1" steps. Having only 100 values, it 
is simpler to use. 

* * * 
The moisture content of sugar. F. SCHNEIDER, A. 
EMMERICH and U. TICMANIS. Zueker, 1975, 28, 606- 
615.-Comparison of results given by the HILL & 
DOBBS method1 with those given by a modification 
of the KARL FISCHER titration method2 revealed wide 
divergencies, so that a further independent method 
was required. Attempts to use calcium carbide and 
a number of hydrides were unsuccessful. However. 
a modified saponification method was devised on 
the basis of ethyl acetate hydrolysis in dimethyl 
sulphoxide (used as sugar solvent) under the action 
of potassium ethoxide, consumption of which corres- 
ponds to the water content in the sample. Full details 
are given of the method, which gives a complete, 
stoichiometric reaction. and results are tabulated 

The absorptive behaviour of fructose, glucose and 
sucrose melts subjected to varying heat intensity. W. 
MAUCH and S. ASSEILY. Dissertation (Technical 
University, Berlin), 1975, 127 pp.-Dry melts were 
prepared from pure fructose, glucose and sucrose and 
from white sugar samples by exposure to heat for 
varying periods at varying temperatures. The com- 
position of the melts was examined by paper and gas- 
liquid chromatography and enzymatically, showing 
the effects of heat treatment on decomposition. 
Determination of the water content showed that it 
was much higher in melts exposed to intensive heating 
than where only slight heating was applied; this is 
attributed to the formation of water molecules during 
decomposition and condensation of the sugar mole- 
cules. It was found that the moisture equilibrium of 
fructose melt rose as the heating intensity increased, 
while that of glucose fell; in the case of sucrose melt, 
the moisture equilibium first fell, then rose as heating 
was increased. 

* * *  
Investigation of the thermal stability of sugar rehery 
products. S. A. BRENMAN, I. L. ZDANOVICH, F. P. 
ALEKSEENKO and L. V. OGORODNIICHUK. Sakhar. 
Prom., 1975, (lo), 28-32.-The amount of sucrose 
decomposed during syrup decolorization and masse- 
cuite boiling was determined as a function of pH 
and temperature. The increase in losses with fall in 
pH and rise in temperature and with exposure to 
protracted constant high temperature is shown by 
data which relate to lst, 2nd and 3rd refined and 
lst, 2nd and 3rd crop massecuites and the syrups 
from which they were obtained. 

* * * 
Linear and mass rate of growth of sucrose crystal faces. 
J. MALCZEWSKI. Gaz. Cukr., 1975, 83, 254-259.-A 
description is given of an apparatus for determining 
crystal growth from an aqueous refined sugar solution 
previously heated to 15°C above saturation tempera- 
ture. Measured results are discussed, and comparison 
made between the values obtained under two sets of 
conditions and those obtained by KUKHARENKO under 
less precise conditions. 

* * *  
Dissociation of sucrose in alkaline solution. F. COCCI- 
OLI and M. VICEDOMINI. Annali di Chimica, 1974,64, 
369-375; through S.Z.A., 1975, 37, Abs. 75-1598. 
Sucrose dissociation in 0.05-0.2M solution at 25'C 
in the presence of M NaClO, was studied in the pOH 
range 0.6-2.7 by potentiometry vs. NaOH with a Pt 
hydrogen electrode; slight deviation from linearity 
was observed in the E vs. [OH-] graph at [OH-] 
greater than 0.25M. The negative logarithms of the 
1st and 2nd dissociation constants K, and K, were 
found to be 12.57 f 0.06 and 13.45 & 0.1, respec- 

- - .- 

showing close agreement between it and the modified ivel~.  
-- - -- -- - 

KARL FISCHER method (f 0.001 %) for pure sucrose I.SJ 1959 61 121. 
and white sugar. ibid.,'i976, j8, $3. 
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Interference of nitrite in the iodometric determination 
of sulphite. R. B. LEW. J. Amer. Soc. Sugar Beet 
Tech., 1975, 18, 252-256.-Determination of sulphite 
remaining in thin juice after sulphitation by titration 
with iodine or with potassium iodate solution using 
starch as indicator has sometimes proved difficult 
because of an abnormal end-point or because of a 
dark blue coloration when starch or potassium 
iodide is added to the test solution. Subsequent 
investigations have shown that this is caused by the 
presence of nitrite in the juices. Details are given of 
a proposed method for sulphite determination in the 
presence of nitrite which involves reacting nitrite 
with hydrazine sulphate, transference of the sample 
to a flask containing potassium iodate and iodide, 
back-titration with sodium thiosulphate until the 
solution changes from brown to yellow, and, after 
adding starch, the titration with sodium thiosulphate 
continued until the blue colour disappears. Recovery 
of sodium sulphite added to 50 ml thin juice was in 
the range 98499.5% using the method, which gave 
higher sulphite values than did direct titration with 
potassium iodate. Where the nitrite concentration 
was abnormally high, titration of sulphite was not 
possible without nitrite elimination. 

False polarization: quantitation and characterization in 
sugar beet processing juices. G. W. MAAG and G. H. 
SISLER. J. Amer. Soc. Sugar Beet Tech., 1975, 18, 
257-263.-Comparison of sucrose determination in 
raw, thin and thick juice, standard liquor and molasses 
by polarization and gas-liquid chromatography 
showed that the pol readings indicated consistently 
higher sucrose than the GLC measurements, although 
the differences were significant only with the standard 
liquor and molasses samples. The discrepancy is 
attributed to the effects of dextrorotatory compounds; 
it was found that glucose (dextrorotatory) cancelled 
the levorotatory effect of amino-acids, amides and 
pyrrolidone carboxylic acid except in the standard 
liquor and molasses where excess levorotation was 
minimal. Allowing for the dextrorotatory effect of 
raffinose accounted for most of the disparity, but 
galactinol and kestoses could contribute to the 
distortion. 

* * * 
Gas chromatographic method of determining acids in 
technical sugar juices. E. REINEFELD, K. M. BLIESENER 
and L. REXILWS. Zucker, 1975,28,661-670.-Details 
are given of a gas-liquid chromatographic method for 
determination %f organic acids astheir trimethylsilyl 
derivatives. Procedures are described for volatile and 
non-volatile acids; the former are first separated by 
steam distillation, while the latter are separated from 
the juice by ion exchange. A flame ionization detector 
is used for qualitative determination of the non-vola- 
tile acids. but since this is unsuitable for formic acid. 
volatile acids are qualitatively determined with a 
thermal conductivity detector. 

* Y *  

Effects of hydroxy acid salts on sucrose decomposition 
kietics. S. Z. IVANOV, Z. A. MIL'KOVA, R. I. KHAR- 
ITONOVA, V. V. NAVOLOKIN and B. I. BELOLIPETSKII. 
Sakhar. Prom., 1975, (ll), 29-30.-The effects of 
0.01 mol.litre-I potassium malate and 0.05 mol.litrel 
potassium tartrate on sucrose decomposition in 
0.5M solutions at 100°C were studied. In the presence 
of the salts, sucrose inversion was auto-catalytic; the 

salts had an inhibiting effect, in contrast to lactates 
which have been found to catalyse the inversion. K 
malate had a greater inhibiting effect than K tartrate: 
a five-fold reduction in malate still gave a 6-fold 
increase in the induction period compared with the 
tartrate. 

Results from analysis of average molasses samples 
from 33 sugar factories. A. YA. ZAGORUL'KO et a/ .  
Sakhar. Prom., 1975, (ll), 39-42.-The compositions 
of molasses samples from 33 factories in the Russian 
Federation in the latter half of 1972 are discussed 
with the aid of tabulated data. 

Determination of the phosphate content in sngar factory 
products. T. P. ~HVALKOVSKI~ and T. V. ZAKHAROVA. 
Sakhar. Prom., 1975, (ll), 4245.-Eight methods 
were tested for phosphate determination in molasses. 
Two which gave acceptable results were both colori- 
metric methods, one using stannous chloride and 
hydrazine sulphate as reducing agents, and the other 
ascorbic acid. 

Determination of colour in crystal sugar: iniluence of 
filtration medium and of pH. J. A. WEBER. Brasil 
Apc . ,  1975,86,404415 .-The influence of membrane 
filter porosity and pH on colour measurement by 
the ICUMSA Method 4 has been studied, using 
standard, superior and special crystal sugar manu- 
factured directly by Brazilian sugar factories. Mem- 
brane pore sizes ranged from 0.45 to 3.0 microns, 
and the degree of colour retention of each and the 
number of membranes needed to filter 70 cma of 
solution were measured, filter paper plus filter aid 
being used also for comparison. The 0.45 micron 
membrane removed 9-17% of ICUMSA colour on 
filtration of standard crystal sugar solution with 
corresponding values of 14-28 % for superior crystal 
and 13-28 % for special crystal, all related to the 
colour in 3.0 micron filtrate. It is concluded that the 
3.0 micron filter membrane offers the best conditions. 
Comparison of colour at the original pH (6.5-6.7) and 
at a pH adjusted to values between 5.0 and 9.0 showed 
marked increases at pH greater than 7 and it is 
suggested that the pH should not be adjusted from 
its natural value. 

Quantitative determination of 13-glucaric acid by gas 
chromatography. V. PREY, H. GRUBER, S. K. FISCHER 
and W. LORENZ. Zeitsch. Zuckerind., 1975,100, 673- 
674.-A gas-liquid chromatographic method is des- 
cribed for determination of glucaric acid which is 
formed by oxidation of glucose and sucrose with . . . -  
nitric acid. 

Effect of dextrins on sucrose nucleation rate. A. I. 
BYVAL'TSN and A. V. ZUBCHENKO. ZZV. Vuzov, 
Pishch. Tekh., 1975, (4), 84-86.-The nucleation rate 
of sugar was reduced by the presence of dextrin, the 
decrease being greater with increase in the amount 
of dextrin (2.5 and 5.0 g per 100 g sugar). Dispersion 
of the crystalline mass increased with rise in the 
dextrin quantity. The interphase energy at the 
nucleus-solution boundary had greatest effect on 
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nucleation rate while changes in viscosity had least 
influence. 

* * * 
The role of convective mass transfer during growth 
and dissolution of sucrose crystals. V. M. KHARIN and 
A. L. ZHARKOV. IZV. VUZOV, Pishch. Tekh., 1975, (4), 
133-136.-Mass transfer from the mother-liquor 
to the crystal surface and vice-versa takes place under 
the effects of molecular and convective diffusion. 
Convection is divided into forced convection, i.e. 
where the difference in density between the crystal and 
mother-liquor causes gravity fall of the crystal, and 
natural convection, whereby differences in density 
of the mother-liquor itself result from a concentration 
gradient near the surface of the crystal and cause 
movement of the solution. Experiments are reported 
which showed that convective transfer was more 
dominant than purely molecular transfer over a 
wide range of conditions, and that natural convection 
made an insignificant contribution to the total mass 
transfer in the case of a falling crystal. 

Effect of the size of crystals on their growth and 
dissolution rate. I. G. BAZHAL et al. Izv. Vuzov, 
Pishch. Tekh., 1975, (4), 137-140.-The asymmetric 
effect of crystal size in the dispersed phase on crystal 
growth and dissolution rates was investigated theor- 
etically and confirmed experimentally, from which 
it was found that with periodic fluctuations in tem- 
perature and concentration of the mother-liquor the 
crystals grow by recrystallization in a fluctuating 
manner. 

* * *  
Determination of the granulometric composition of 
sugar and intermediate products using the microscope. 
L. CARRAZANA R. and A. P. KOZYAVKIN. CubaAzucar, 
1975, (July/Sept.), 3-8.-The sugar or intermediate 
product is added to a 3 mm high solvent layer in a 
Petri dish (20 mg of sample per cme of surface) and 
the molasses layer eliminated and conglomerates thus 
removed, permitting examination of the crystals 
under the microscope for measurement of MA and 
CV. The most suitable solvent found is a sucrose- 
saturated 1:l mixture of distilled glycerol and 
methanol. 

* * *  
Influence of non-sugars on the viscosity of final molasses. 
L. CARRAZANA R., A. P. KOZYAVKIN, M. BORROTO, 
G. D ~ A Z  and C. DOWAL. CubaAzucar, 1975, (July/ 
Sept.), 45-53.-Analyses and viscosity measurements 
were made on final molasses from various Cuban 
factories and graphs drawn to indicate the relationship 
between viscosity at different temperatures and the 
non-sugars content, and the colloid, dextran, reducing 
sugars and reducing sugars and ash % non-sugars 
as well as refractometric Brix. The colloids and 
especially the dextran had the major influence on 
viscosity, low levels permitting better exhaustion. 
It is feasible to construct a nomogram for calculating 
viscosity from concentration and temperature which 
may be used to control low-grade boiling. 

.. .. .. 

notes for guidance, including recommendations on 
laboratory air-conditioning. 

Study on the physical state of sucrose after lyophiiua- 
tion. 11. Lyophilized sucrose. M. MATHLOUTHI. 
Ind. Alim. Agric., 1975, 92, 1279-1285.-Freeze- 
drying of a 10% sucrose solution under controlled 
conditions gave a product which differed from vitreous 
sucrose obtained by rapid freezing of melted sucrose 
at -196°C. The lyophilized sucrose comprised an 
amorphous mass sprinkled with micro-crystals which 
were so small that they could not he detected by 
X-ray diffraction but necessitated use of electron 
diffraction. The existence of these micro-crystals and 
the highly dispersed state of the product indicates 
that moisture absorption quickly leads to crystalliza- 
tion of the lyophilized sucrose. The product became 
stable in ambient air, but its compactness resulted in 
loss of the readiness with which lyophilized products 
usually dissolve. Reheating of the sucrose to various 
temperatures under vacuum at the end of the lyophil- 
ization process revealed, by X-ray analysis, an 
increase in the intensity of the diffraction rays with 
temperature, indicating an increase in the size of 
the micro-crystals. However, the crystalline structure 
obtained at 120°C was still sufficiently compact for 
dissolution to be less easy than for the initial lyo- 
philized product. 

* * *  
Colorant formation under refining conditions. F. G. 
CARPENTER and E. J. ROBERTS. Proc. 1974 Tech. 
Session Cane Sugar Refining Research, 106-115. 
Recent work on colorant formation during refining is 
reviewed and details given of laboratory studies in 
which a 50"Bx sugar solution was kept at 85°C for 
5 days, after which the pH was about 3 and some 
colour had developed. Colorant extraction with 
ethyl acetate was followed by high-voltage paper 
electrophoresis of the extract. The electrophoregtam 
revealed a bright green fluorescent spot which was 
compared chromatographically with laboratory- 
prepared 3,4-dideoxyglucosulose-3-ene @GU) and 
found to be identical. Thirteen other spots occurring 
on the electrophoregram were isolated, washed off 
the paper, heated and then subjected to further 
electrophoresis. The content of each was found to be 
lower than the initial content, while the DGU con- 
centration was higher, indicating that all 13 com- 
pounds were steps in the production of DGU. 
The overall reaction is given as: sucrose + fructose 4 

DGU + 5-hydroxymethyl-2-furfural (HMF) -+ 
colour. The reactions leading to colour formation 
under alkaline conditions and at constant pH have 
been studied and are discussed. 

* * * 
Trace constituents in molasses. A. C. MORRIS and 
W. M. NICOL. Proc. 1974 Tech. Session Cane Sugar 
Refining Research, 116-124.-Molasses analysis for 
organo-chlorine pesticide residues by gas-liquid 
chromatography and for copper, lead, zinc and 
cadmium by flame atomic absorption (found to be 
better than the ICUMSA methods for reasons which 
are given) is described. Levels of the impurities * * * permitted under legislation in specific countries 

Notes on temperature control in polarimetry and covering their contents in animal fodder are dis- 
refractometry. M. RANDABEL. Rev. Agric. Sucr. cussed. Tabulated results indicate that none of the 
Maurice, 1975, 54, 110-114.-In answer to requests samples (which originated from a number of coun- 
for information on the subject, the author presents tries) contained cadmium. 



Sugar beet tops-a vital winter fodder. D. CHARLES- 
WORTH. British Sugar Beet Rev., 1975, 43, 173-174. 
Reference is made to the winter feed system for 400 
head of cattle on a farm in Leicestershire, which is 
based on barley straw and tops from beet grown on 
130 acres. 

* * * 
Why ensiling pays a double dividend. E. W. HART. 
British Sugar Beet Rev., 1975, 43, 175-176.-Beet 
top ensilage at a farm in Yorkshire is discussed. The 
silage is used to feed cattle during the winter once 
crops of ryegrass and swedes have been exhausted. 

Invaluable as a feed-the cows love them. D. CHARLES- 
WORTH. British Sugar Beet Rev., 1975, 43, 176. 
Brief mention is made of the feeding of beet tops in 
the winter to a herd of Friesian dairy cattle. 

* * * 
Distillation process and practice. A. C. C H A ~ R J E B  
and B. M. Dun.  Sugar News (India), 1975, 7, (5), 
3-7.-The equipment and processes used in the 
manufacture of ethyl alcohol from cane molasses are 
described. 

* * * 
The effect of molasses colorants on the zeta-potential 
of yeast cells. V. N. S m  et a/. IZV. Vuzov, Pishch. 
Tekh., 1975, (4), 4548.-The possible effect of 
melanoidins and caramelan in molasses on the 
zeta-potential of yeasts during alcohol fermentation 
was studied. At pH 3-7 the negative zeta-potential of 
two yeast strains fell under the effect of melanoidin 
adsorption (melanoidin having a positive zeta- 
potential); at pH 3 it was less than half of the zeta- 
potential of yeast suspension containing no melan- 
oidins. After 24 hours, colorant adsorption had 
killed all of the yeast cells at pH 3 compared with 
only 18% killed in the absence of the colorants. 
In continuous fermentation, yeast colour rose gradu- 
ally through adsorption of the melanoidins while 
the wlour of the molasses mash fell. Caramelan was 
found to have no effect on the zeta-potential of yeast. 

* * * 
Change in the coe5cients of friction of dried beet pulp 
and its mixtore with other components under con- 
ditions of pressing. M. G. PARFENOPULO and N. E. 
KARAULOV. IZV. Vuzov, Pishch. Tekh., 1975, (4), 129- 
132.-The determination of coefficients of friction at  
varying pressure during briquetting of beet pulp and 
molasses-pulp mixtures in an experimental unit led 
to empirical formulae which are presented. A graph 
of the results illustrates the decrease in the coefficients 
with rise in applied pressure. 

* * *  
Ulllization of distillery slope for continuous propagation 
of Torula yeast. J. T. AGVMALDO. Sugar News 
(Philippines), 1975, 51, 354-356.-Yeast culture on 

distillery slops, containing an average of 0.23% 
reducing sugars and 0.5% alcohol and having a pH 
of 4.8, was investigated. Results showed that the 
residual sugars and other fermentable substances were 
utilized, thus reducing the pollution load. Addition 
of molasses to the slops increased the yeast yield 
compared with that obtained from slops alone. The 
economics are considered sufficiently favourable to 
justify the process, for which a number of other 
advantages are listed. 

* * * 
Process for concentrating and purifying itaconic acid 
from fermented liquor with electrodialysis. M. NAKA- 
GAWA, I. NAKAMURA and T. KOBAYASHI. Hakko 
Kogaku Zasshi (Osaka), 1975, 53, (5), 286-293; 
through S.I.A., 1975, 37, Abs. 75-1704.-Media 
based on raw cane sugar, high-test molasses or cane 
molasses were fermented to give itaconic acid. High- 
test molasses was a suitable raw material. The 
itaconic acid was concentrated by electrodialysis 
after pretreatment by ultrafiltration with the cut-off 
point at a molecular weight of about 1000. Costs are 
estimated for a proposed plant to produce annually 
1320 tons of itaconic acid of 99.9% purity. 

* I *  .. - .. 
Comparison of various carbon sources in itaconic acid 
fermentation from the viewpoint of the product separa- 
. tion. M. NAKAGAWA, I. NAKAMURA and T. KOBA- 
YASHI. Hakko Kogaku Zasshi (Osaka), 1975, 53, (5), 
294-302; through S.I.A., 1975, 37, Abs. 75-1705. 
With, media based on raw sugar, fermentation rate 
and yield of itaconic acid were about the same as with 
glucose-based media. With high-test molasses, re- 
moval of K+ ions was essential, and with cane 
molasses, organic acids also had to be removed to 
obtain about 50% yield of acid on sugar consumed. 
Optimum pH values of the medium were 2-6 for 
raw sugar, 2.5-3.5 for high-test molasses and about 
3.5 for cane molasses. Maintenance of pH at approx. 
2-2 in the acid accumulation phase gave high fer- 
mentation rate and acid yield. A simple evaporation- 
crystallization procedure enabled 81-96% of the total 
acid to be recovered as crystals of 95-98 % purity. 

* * *  
Process for the preparation of fatty acid sugar esters. 
A. UJHIDY, J. SZI~PVOLGYI and Z. SZABO. Hungarian 
.I. Ind. Chem., 1973,1, 513-532; through S.I.A., 1975, 
37, Abs. 75-1766.--Optimum reaction conditions for 
the preparation of sucrose palmitate and sucrose 
stearate were investigated. The aim was to increase 
the percentage of monoester, without decreasing the 
total yield of ester. Since the micro-emulsion method 
gave poor results in preliminary tests, transesterifica- 
tion in the presence of a solvent was used for the 
main experiments. Tabulated results show that 
optimum conditions were: reaction at 105°C for 11 
hours, followed by addition of 1.2% water on the 
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By-products 

total weight of reactants and reaction for a further cellulolytic bacteria, and biodegradation with a 
1 hr; molar ratio sugar:methyl ester 2.88:l; solvent commercial enzyme preparation. The results are 
dimethylformamide, 3.3 cm3.g-I sugar; catalyst presented in graph and tabular form. Bagacillo was 
Na,CO,, of which two-thirds was added initially and more responsive to NaOH concentration, while 
the remainder after 4 hr. Under these conditions bagasse showed a maximum degradation with 6% 
99.4% of the methyl ester was converted, and the NaOH. A 1iquid:solid ratio of 5:l was more suitable 
yield of sucrose monoester was 82.7%. A thin-film than 10:1, which permitted greater loss of soluble 
reactor which was used in tests on semi-continuous material on filtration. Pressure/temperature tests 
transesterilication is described. Although it enabled were limited to 6 bar, owing to difficulty and cost of 
the reaction time to be shortened somewhat, it is not exceeding this; however, the results of higher pressures 
considered that the reactor would be economically were negative, perhaps through formation of furfural, 
justified. and less NaOH was needed at lower pressure than 

+ + +  at higher. 
Agricultural utilization of vinasse. N. A. DA GL~RIA. + + +  
Brasil Apc . ,  1975, 86, 397-403.-The composition Sugar cane by-products as crop boosters. R. P. 
of various types of vinasse in respect of organic HWERT. Sugar News (Philippines), 1975, 51, 434. 
matter and N-P-K contents is tabulated, and its use See Z.S.J., 1976, 78, 94. 
as a fertilizer discussed. Methods of distribution are * * * 
listed including the application as a dry powder 
obtained by spray-drying. The total plant nutrients Pdp pressing. M. DEMAUX. Le Betteravier F r a n ~ s  

produced per day by a typical distillery is calculated 19759 459 (287), 1617.-The reduction beet pulp 
and the costs involved in returning the vinasse to the moisture by pressing is compared with drying to the 
fields discussed, while it is mentioned that this form Same level and in terms of energy 
of utilization eliminates discharge to and pollution consumption, to be much more suitable. Factors 
of waterways. affecting pressing efficiency are discussed, including: 

* * * screw press design; pulp feeding (which should exclude 
air as much as possible so that the energy of the 

study of the fibres of plants with press is not absorbed by this compressible gas); pH 
a view to their utilization in the paper industry. M. D. (which is optimum at 5-under conditions pectins 
GoNzALEZ F. and M. A. VAzQuEz G. Revista Icidca9 are less soluble and favour pressing through their 
19759 99 (21, 9-17s-Using as standard the chemical rigidity); diffusion temperature (which also affects 
and mor~hologic~l properties of wood normally pectin solubility); pulp feed temperature (which 
used in the Paper industry, a study was made of fibres should not be below 60°C for reasons of cell wall 
from a number of plants including sugar cane. The permeability); beet quality; and use of additives such 
fibre length of bagasse was found to be similar to as sulphuric acid, aluminium sulphate and cac1, 
that of wood but the 1ength:diameter ratio is greater which promote pressing. ~h~ costs of pressing are 
so that it is more flexible. Cane trash fibres are short examined, followed by a brief discussion of the 
and thin and far from the 1ength:diameter ratio neces- optimum dry matter content of pressed pulp (given 
sary for Paper pulp. Compared with bagasse, the as 23-24%)-beyond this point, any reduction in 
cellulose, lignin and pentosan contents are much moisture will be accompanied by a proportionate 
lower while the ash and matter soluble in hot and loss of which will balance the extra fuel used. 
cold water and in 1 % caustic soda are higher. * * *  * * *  

Effect of methanol on citric acid production from sugar 
Investigation of the insoluble particles produced by the ,, molasses by A ~ ~ ~ ~ ~ ~ N ~ ~  ,,jger. H. S. D ~ ~ ~ ~ ~ ,  
p w h l  hydrolysis of bagasse cellUlose. G. TRIANA, S. ETHIRAJ and S. R. VYAS. Indian J. Tech., 1974, 12, 
H. LANG, O. GELABERT, R. and 316-317; through S.Z.A., 1976, 38, Abs. 7656.-In 
ZALEZ. ~ e v i s t a  ~cidca, 1975, 9, (2), 18-33.-The media based on untreated molasses, the presence of insoluble residue from moderate hydrolysis of bagasse 4% methanol increased the citric acid yield from 
cellulose with nitric acid has been examined by 35% to 55% on initial sugars. media based on 
hydrolysis under various conditions with HC1- charcoal-treated molasses, addition of 1-5 % methanol 
ethanol mixtures and photomicrography; it is con- decreased the yield to below 25 %. 
cluded that no relationship exists between the yield 
of residue and the particle size distribution, and that + + Y  

in the hydrolysis little mechanical degradation of the Particle boards from bagasse. H. FKERS. Azticar y 
cellulose fibres is observed, they being subdivided DiversiJcacidn (Santo Domingo), 1974, 33, (2/3), 
in a range of lengths about 30 p.m. The hydrolysis 52-56.-See Z.S.J., 1975, 77, 94. 
regimes are considered to afford partial degradation *. * + 
of the original cellulose owing to their gentle and Feeding animals on beet wastes. oNALAN. PmCar, selective characteristics. 1975, 24, (276), 9-11 ; through S.Z.A., 1976, 38, Abs. + x * 76-83.-Precautions which should be taken when 
Optimization of a method of treatment for increasing beet wastes are fed to cattle or sheep are listed. The 
the digestibility of cellulosic residues from sugar cane. high oxalic acid content can cause loss of appetite 
A. CABELLO and P. C. MART~N. Revista Zcidca, 1975, and have other harmful effects, and the high Mg and 
(2),  34-47.-The influence of liquid solid ratio, NaOH K contents have a laxative action. The amount of 
concentration, pressure and time on the treatment of wet pulp fed per day should be no greater than 5% 
whole bagasse and bagacillo, destined for animal of the body weight; it should be mixed with other 
fodder, are analysed. Three different biological feedstuffs, and Ca and other minerals should be 
techniques were used for the evaluation of the treated added. Beet wastes should not be fed to lactating 
material: in vivo digestibility, biodegradation with cows. 

253 



Cuba sugar exports' 

Albania ........ 
Algeria ........ 
Bulgaria ........ 

.......... Canada 
Chile ............ 

........... China. 
Czechoslovakia . . 
Denmark ........ 
Egypt .......... 
Finland ........ 
France .......... 
Germany, East . . 
Holland ........ 
Honduras ........ 
Hungary ........ 
Iraq ............ 

........ Jamaica 
Japan .......... 
Kenya .......... 
Korea, North .... 

........ Lebanon 
Malaysia ........ 
Mali ............ 
Mongolia ...... - 
Morocco ........ 
New Zealand . . . .  
Panama ........ 
Poland .......... 

........ Portugal 
Rumania ........ 

.......... Senegal 
Singapore ........ 
Spain .......... 

.......... Sudan 
Sweden .......... 
Switzerland ...... 
Syria .......... 
Trinidad & Tobago 

........ Tunisia 
Turkey . . . . . . . . . .  
UK ............ 
USSR .......... 

' Venezuela ...... 
Vietnam, North . . 
Yugoslavia ...... 
Other countries* 

* Donations of sugar. 

1974 
*ic tons, raw 

1973 
value) - 

Erratum.-On p. 76 of our March issue, the abstract entitled 
"Cane diseases in R6unionW is incorrectly worded. It should 
read "While outbreaks of gummosis, leaf scald, smut, yellow 
spot, rust and pokkah boeng have been insignificant, one im- 
portant disease which has re-appeared after a very long absence 
is wilt caused by Cephalosporium sacchari, a disease which in 
the past had been reported to be often associated with red rot 
caused by Collefotrichum falcafum. Symptoms are given of 
wilt disease as well as the damage it causes to cane and possible 
means of control". * * *  

UK national sugar beet demonstrations 1976177.-Following 
the successful National Sugar Beet Spring Demonstration at 
Newmarket, Suffolk, in May 1976, which attracted 6000 people, 
the British Sugar Corporation has announced the dates for 
forthcoming demonstrations, which will be on 3rd November 
1976 at Stetchworth Estate Farms, Newmarket, Suffolk (the 
National Sugar Beet Autumn Harvester Demonstration); 2nd 
June 1977 at Waddingham. Gainsborough, Lincolnshire (the 
National Sugar Beet Spring Demonstration), and 26th and 27th 
October 1977, again at Waddingham (the National Sugar Beet 
Autumn Demonstration). 

I : * *  

Polish sugar fadories for Pakistana.-?e Polish Govem- 
meat has signed an agreement with the Pak~stan Heavy Mech- 
anical Complex, Taxila, for the combined construction of three 
sugar factories. Two of these, with a capacity of 1500 tonseach, 
are for the Pattoki and Pasrur Sugar Mills in the Punjab, while 
the third, for Samundri Sugar Mills (also in the Punjab), will 
have a capacity of 2000 tons. 

Mauritius sugar statistics" 
1975 1974 

- (metric tons, raw value) - 
Initial stock .... 358,067 180,852 
Production 496,164 737,966 
Imports ........ 12 24 

- - 
Consumption . . 38,660 34,982 
Exports: 

Afghanistan .... 22 0 
Botswana .... 8 0 
Burundi ...... 0 31 
Canada ........ 28,572 176,017 
Indonesia . . . .  0 5,559 

.......... Iran 0 27,618 
Iraa .......... 0 23.996 
Rwanda ........ 635 
Seychelles ...... 2,W8 
Somalia ...... 0 
Sudan ........ 0 
UK .......... 417,867 431;319 
USA . . . . . . . .  24,857 42,416 - 473,969 - 725,793 - - 

Final stocks ...... 141,614 158,067 - - 

India sugar expansion incentives4.-In order to ensure the 
economic viability cf new sugar factories and of expansion 
projects, the Government of India has decided to provide 
incentives in the form of higher levy-free sugar quotas and of 
excise duty concessions. The quotas will apply at decreasing 
levy-free proportions over six years and will be greater for low- 
recovery area projects than for medium- and high-recovery 
areas. It is expected that sugar production will rise within a 
few years to 5 million tons, tel quel, as against 4.5 million tons 
in 1975176 and 4.3-4.4 million tons estimated for 1976177. 

s e r  

Guyana sugar pmduction 1975.-A total of 3,474,596 long 
tons of cane were crushed during 1975 and yielded 300,350 tons 
of sugar of average 96.38 pol; this represented an appreciable 
fall from the 340,815 tons of 96.53 pol sugar produced from 
4,099,176 crushed in 1974. Recovery was hlgher at 80.21% vs. 
78.93% and the 96 pol sugar y~eld per acre greater at 2.90 tons 
as against 2.78 tons. * * *  

St. Kitts sugar production 1975.-According to the annual 
report of St. Kitts (London) Sugar Factory Ltd., 24,583 tons 
of sugar was made in the 1975 crop, equivalent to 25,103 tons 
of 96 pol sugar. The tonnage of cane crushed was slightly less 
tban in 1974 and again well under the factory's capacity. The 
cane:sugar ratio remained good although slightly above the 
1974 figure. Improved ramfall In the autumn of 1974 did not 
continue into 1975 and drought hit the island severely. During 
the year 15,564 tons were exported to the UK, the balance of 
exports going to the USA. Rainfall during the growth period 
of the 1976 crop showed considerable improvement over 1975 
and the crop estimate is 30,000 tons. 

* *  * 
New Philippines sugar factory plans6.-A $55-million sugar 

factory and refinery is to be built at Maguiling, Piat, Cagayan, 
and managed by the Cagayan Sugar Corporation. Machinery 
is to be furnished by the Marubeni company of Japan and 
crushing capacity is to be 4000 t.c.d., with a refinery capacity 
of 250 tons of sugar per day. Construction was due to start 
in June 1976 but no date has been set for commencement of 
operations. . * * 

Philippines refinery expansion6.-The Philippines National 
Bank is considering the investment of about six million dollars 
in order to double the daily capacity of the Dayad refinery 
from its present 250 tons. The capacity of the country's five 
refineries is hardly sufficient for its needs. Dayad provides 
about 8% of the total refining capacity of the Philippines. 

' J.S.O. Stat. Bull.. 1 

' I.S.O. Stat. Bull., 1976, 35, (5). 34. ' F. 0. Licht, International Sugar Rpt., 1976, 108, (13), 10. 
976, 35, (5). 74. 

F. 0. Licht, ~nfernational Sugar Rpt., 1976, 108, (16). 7-8. 
Vugar News (Philippines), 1976, 52, 49. 

Amerop Nolicias, 1976, (30). 12. 



Holland sugar imports Belgium/Luxembourg 
and exports1 sugar imports and 

1975 ,974 
(metric tons, tel quel) 

1975 1974 
(metric tons, tel quel) - -r-- - 

Argentina .................... 
Brazil ...................... 

Imports 
Brazil ...................... 
Colombia .................... 
Cuba ........................ 
France ................. : .... 
Germany, East .............. 
Germany, West .............. 
Holland .................... 
Salvador .................. 

Chile ........................ 
Colombia .................... 
Cuba ........................ 
Dominican Republic .......... 
France ...................... 
Germany, West .............. 
Panama .................... 
Surinam .................... 
Trinidad .................... 
USA ...................... 
Other countries .............. 

UK ........................ 
USA ...................... 
Other countries .............. 

18,571 3,887 - - 
- - Exports 

Exports Aleeria .................... 8.626 3.422 
Germany, West .............. 
Ghana ...................... 
Greece ...................... 
Hungary .................... 
Iceland .................... 
Iraq ........................ 
Ireland ...................... 
Israel ........................ 
Italy ........................ 
Ivory Coast .................. 
Kuwait .................... 
Libya ...................... 

....................... Malta. 
Norway .................... 
Spain ...................... 
Switzerland .................. 
Tunisia .................... 
UK ........................ 
Other countries .............. 

~ G u n d i  .................... 
Chad ........................ 
Dahomey .................. 
France ...................... 
French Pacific .............. 
Germany, West .............. 
Ghana ...................... 
Greece ...................... 
Holland .................... 
Iceland .................... 
Ireland ...................... 
Israel ........................ 
Italy ........................ 
Ivory Coast ................ 
Kenya ...................... 
Libya ...................... 
Mauritania .................. 
Nigeria .................... 
Norway .................... 
Senegal ...................... 
Spain ...................... 

...................... Syria 

loo 
1,424 
1.062 

Tanzania .................... 0 1,200 
UK ........................ 100,142 35,193 
Upper Volta ................ 0 2,300 
Zaire ........................ 0 4,507 

.............. Othercountries 1,827 5,944 
Caroni Ltd. nationalization bida.-Involving a total market 

capitali7ation of f5.300.000, Caroni (1975) Ltd., ouned by the 
Governmenl ofTrin~dad &Tobago, plans to buv all the ordlnarv 

~ -- -< 

and preference shares of Caroni Ltd.. of whichsthe Government 
currently possesses 24.4 million (55%) ordi&q-shar<--Tate 
& Lyle Ltd. holds 5.13 million ordinary shares (11.6%) and 
120,000 (20.704) of the El preference shares. and has irrevocahlv 
agreed to accept the offer of 12tp per ordinary s h a i e a i d ~ s  
for each preference share. The ordinary offer is conditional 
on acceptance for at least 90% of the ordinary shares or such 
lesser percentage as the bidders may declde at over SOY The 
offers will lame if either or both offers are referredoin the 

Broom's Barn open day.-Broom's Barn Experimental Station 
near Bury St. Edmunds was open to invited guests on the 29th 
June to permit examination of the sugar beet research projects 
under way, and discussion of their work with research staff. 
Among the work exhibited were experiments on seedling emerg- 
ence and establishment, soil conditions and growth, fertilizers 
-N, P, K, Na and Mg, irrigation, pests and disease control 
(especially virus yellows and powdery mildew). 

* * *  

.................... 
Monopolies Commission. Given the Trinidad Government's 
nationalization policy, acquisition of Caroni Ltd. was to be 
expected and will include the four sugar factories and 74,000 
acres of land, 52,000 acres of which is under cane. 

International Photosynthesis Congress.-The 4th International 
Congress on Photosynthesis is to be held during the 4th-9th 
September 1977at the University of Reading, in England, with 
accommodation in the University's halls of residence. Symposia 
will be held on the following subjects; light harvesting and 
reaction centres. nhotosvnthesis in cells and tlssues, organlza- 

Cuba-Japan sugar bade agreementa.--Cuba has signed a 
four-year agreement with a group of 12 Japanese importers to 
sell a million metric tons of Cuban raw sugar over the period. 
The agreement emerged from prolonged talks with a 
Cuban sugarmission and involves supply of 100 000 tons in 
1977 and 300,000 tons yearly in 1978-80. The sale bill be linked 
to an average of the New York No. 11 Contract spot price 
during the month of shipment plus 120% of the CaribbeanIUK 
freight rate, with a differential not exceeding £4. This is the 
first long-term deal arranged by Japan for Cuban sugar although 
Japan has already concluded similar contracts with Australia 
Brazil, South Africa and Thailand. As a result, about 90% ok 
Japan's raw sugar requirements are covered by long-term 
agreements. 1976 needs are estimated at about 2.4 million 
tons, below the normal level of 3 million tons per annum. 

lion of electron 'transport. photosynthesis and productivity, 
carbon metabolism, photosystcm II and 0, evolution, rcbw- 
lation and metabolism, development of photosynthetic systcms, 
photo-phosphorylation, solar- energy conversion in biology, 
and photosynthesis and food. The Congress will be sponsored 
by, among others, Booker McConnell Ltd., B!itish Sugar 
Corporation Ltd. and Tate & Lyle Ltd. Further ~nformatlon 
and an application foim for intending participants may be 
obtained from the local organizer, Dr. J. Coohiss, Tate & Lyle 
Ltd., P.O. Box 68, Reading, England RG6 2BX. 

- 

C. Czarnikow Ltd Sugar Review, 1976, (1274), 40. 
The Times, 3rd ~ i i y  1976. 

a Public Ledger, 3rd July 1976. 
I.S.O. Stat. Bull., 1976, 35, (5). 33. ' C. Czarnikow Ltd., Sugar Review, 1976, (1276). 49. 

Cub. sugar prodnction4.-Sugar production in the 1974175 
season amounted to 6,432,058 metric tons, raw value, as against 
6,043,742 tons tn the 1973174 season. 



Indian sugar expor 
1975 197 

-metric 
Afghanistan ........ 10,848 
Bangladesh ........ 0 
Egypt ............ 184,116 

.... Germany, West 12,554 
Indonesia ........ 48,401 
Iran . . . . . . . . . . . . . .  416,435 
Jordan ............ 9.852 
Kuwait .......... 0 
Malaysia .......... 0 
Maldive Republic . . 434 
Morocco .......... 0 

............ Qatar 1,627 
.... Southern Yemen 13,126 

Sri Lanka .......... 10,750 
............ Sudan 84.370 

:sl Taiwan sugar exports" 
1973 1975 1974 

: tons, raw value---- 
0 0 

Guam .................. 
Hong Kong ............ 
Japan .................. 

.................. Jordan 
Korea, South .......... 

................ Lebanon 
Malaysia ................ 
North Borneo .......... 
Qatar .................. 
Saudi Arabia ............ 
USA .................. 
Other countries .......... 

Tunisia .......... 12;366 0 0 
UK .............. 38,076 26,781 26,847 
USA ............ 178,365 78,794 75,892 
Yemen ............ 23.919 12.529 0 - - -  

Total ......... .1,045,239 536,288 208,705 

New Surinam sugar factorys.-Plans have been made for the 
construction of a sugar factory to be built in the Tibitie district. 
It will have an annual capacity of 45,000-50,000 metric tons 
of sugar for which 6000 hectares wll need to be planted to 
cane. It is intended to mechanize the harvest completely. The 
factory is to be supplied by the Brazilian Cedini Group and 
will cost 40-50 million florms. 

* * * 
Pakistan development planss.--Over the next fivle years 

projects are planned entailing, an outlay of 3000 plhon US 
dollars by the State Enterprises; among the projects are a 
chain of sugar factories. 

* * * 
Sweden sugar imports'.-Imports of sugar by Sweden in 1975 

totalled 75 901 metric tons, raw value, as against 66,563 tons 
in 1974. A: before, the major suppliers were Cuba with 32,565 
tons (36,019 tons in 1974), Dom+ican Republic with 23,925 
tons (22,912 tons) and Finland wlth 19,182 tons (4,318 tons). 

* * 
Dominican Republic sugar production, 197S6.-pe Ipstituto 

Nacional Azucarero has reported sugar production m 1975 
at 1.25 million tons and has forecast 1976 production at 1.33 
million tons. * * *  

Polish sugar factory equipment export#.-During the current 
plan period (1976-80) Poland expects to export several complete 
sugar factories, some of which have already been sold to Canada, 
Mexico and Yugoslavia. The largest factory is currently being 
built near Kaba in Hungary7 with a daily capacity of 6000 tons 
of beets. A similar factory has been ordered by East Germany, 
while the Soviet Union is interested in factories having a daily 
slice of 9000 tons. By contrast, the average slice of the factories 
operating in Poland is only 2000 tons, one of the lowest figures 
for Europe. .As a consequence of the antiquated machinery, 
the last campaign lasted for 120 days whereas a campaign of 
70-80 days is thought to be optimal. However, it is planned 
to erect several new sugar factorles by 1980 wlth a daily capacity 
of 6000 tons. 

* t *  

Ivory Coast sugar project\-Redpath Industries Ltd. of 
Canada has announced that it has been awarded a contract 
valued at 5155 milllon by the Government of the Ivory Coast 
to build a maJor agro-industrial sugar complex in the Ferkesse- 
dougou area. Redpath Sugars Ltd. will carry out the contract. 
The project will provide an annual output of 60,000 metric 
tons of raw sugar for the export market, and will include a 
turn-key sugar factory, develo~ment of a 14,000-acre sugar 
cane plantation, housing and roads development and provision 
for agricultural machinery. 

* * * 
Bagasse paper plant in VenezuelaD.-Guanare Papelera is to 

install a paper pulp plant at Guanare, at a cost of 376 million 
bolivares (about $90 million), which will use bagasse as raw 
material. 

-metric tons, raw value- 
* 

1,700 
169,882 

4,348 
239,342 
10,999 
30,67! 

* Exports, if any, included in "Other countries" figure. 

Peru bagasse paper plantll.-Elof Hansson, of Sweden, has 
been awarded a contract worth 75 million Swedish crowns to 
instal machinery for a 110,000-ton bagasse newsprint plant at 
Trupal. The machinery is on order from Valmet Oy. of 
Finland. . *  * 

Austria sugar production 197S/761z.-The sugar beet crop in 
1975176 was around 3,140,000 metric tons and yielded 465,000 
tons, white value, of sugar. Overall sugar consumption is 
estimated at 300,000 tons, leaving an exportable surplus of 
some 160,000 tons. Export licences have already been given 
for 80,000 tons to Hungary and 21,000 tons to Switzerland, 
while export licences for the remainder will be given when the 
next beet crop is secured. * * * 

Bulk sugar tetminal in Bladl'8.-During inter-Governmental 
talks during a state visit of the Resident of Brazil to France, 
one of the cievelopment programmes discussed included a sugar 
terminal at Santos. * * * 

US refinery to close1'.-Corn Products Company announced 
on 11th May that market conditions will compel it to close or 
sell its cane sugar refinery at Yonkers, NY, by 30th September. 
The Yonkers plant is primarily a producer of liquid cane sugar 
for industrial use and there has been a long-term decline in 
demand in the north-eastern US for this material, such that 
the refinery operates at less than twc-thirds of capacity. * * *  

Honduras sugar expansion16.-Total sugar output in 1974175 
amounted to 82,000 tons; present capacity is estimated at 
88,000 tons and is expected to increase to 250,000 tons by 
1979180 as a result of an investment programme equivalent to 
$40-50 million during the next two years. 

* * *  
Colombia sugar fa~toriea'~.-A new $30-million sugar factory 

is to be built 450 km south of Bogota and is to come on stream 
in 1978. Another factory is to -k erected in Zulia, near the 
Venezuelan border, and is to come on stream in 1980 with 
an annual production of 12,900 tons, to be increased to 42,700 
tons by 1985. * * * 

Paraguay cellulose and paper plant17.-Bowater Paper Corpor- 
ation of the UK is to set up a cellulose and paper plant in 
Paraguay, at a cost of $50 million, to use bagasse as raw material. 

I.S.O. Stat. Bull., 1976, 35, (3), 57. ' Sucr. Belge, 1976, 95, 176. 
Standard Chartered Review, February 1976, 25. ' F. 0. Licht International Sugar Rpt., 1976, 108, (IS), viii. 
Bank of l a h o n  & S. America Review, 1976, 10, 92. 
F. 0. Licht, International Sugar Rpf., 1976, 108, (13). 6. ' LS.J 1976, 78, 192. 

8 F. 0:)~icht  International Sugar Rpt., 1976, 108, (15). 11. 
Bank of L o i o n  & S. America Review, 1976, 10,289. 

10 F. 0. Licht, International Sugar Rpt., 1976, 108, (14), xiii. 
l1 Bank ofLondon & S. America Review, 1976, 10, 101. 
la F. 0. Licht International Sugar Rpt., 1976, 108, (3). 7. 
l8 Bank of Loidon & S. America Review, 1976,10,266. 
14 F .  0. Licht, International Sugar Rpt., 1976, 108, (I$), 9. 
l6 Bank of London & S. America Review, 1976, 10,270. 
la F. 0. Licht, International Sugar Rpt., 1976, 108, (IS), 10. 
1' Bank of London & S. America Review, 1976, 10,285. 
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SUCAR FACTORY LIQUIDATIONS 
CANE SUGAR FACTORIES: 750. 1MO.2000, 3 W  TPD. 1 

MILLING TANDEMS: 4 9  Roll. !#in. x 42ln.; 9 and 12 Roll. 
34 in. x 60 in . 14 Roll 34in x 66111. Steel housing and gears. 
1000 h.p. turb'ine, 160'psi, &th gear reducer and steel gearin; 
to 6 rpm. 

FILTERS: 3 Oliver, 8 ft. x 12 f t  Rotary Vacuum. 
CLARIFICATION: 18ft. and 20 It. dia. Graver.and Dorr Clarifiers: 

500. 650. 1180 sq.11. Juice Heaters. 
CALANDRIA VACUUM PANS: from 600 cu.ft. to 2000 cudt.; 

600 sq.ft. to 3000 sq.ft. 
EVAPORATORS' Quad Effects 13 700 sq. ft.. 15,000 sq. it., 

20.000 sq. it.. 24.& sq. It., 36,000 sq.4. 
SUGAR DRYERS: Link Belt Roto Louvre, 5 It. 2 In. x 20 ft.. 

7 ft. 5 in. x 24 f:.:8 to 20 TDH. 
TURBINE GENERATORS, Non-condensino: 1000 kW. 1250 kW, 

2000 kW, 2500 kW, 4000 kW, 7500 kW, from 150 psi to 600 psi. 
BOILERS: 20,000, 37,500, 40.000, 70.000, 125,000, 200,MH), 220,000 

Ib./hr. 
TURBINES: 600 h.p., 150 psi, reducer, 480 rpm: 250 h.p., 150 

PSI. reducer. 1000 rpm; others from 1 0  to 3500 h.p. 

5Oyears swvice to the sugar industry I 

BRILL EQUIPMENT COMPANY 
39-41 Jabez Street Newark. N.J.. 07105 USA 
Telex 138944 Cable address: "BRISTEN", Newark, N.J. 

D I R E C T E U ~  
D'ENCINEERINC 

D'USINE 
C6te d'lvoire 

POST€? 
II rend compte au Directeur GBnCral pour tout I'engineering 
de l'usine de sucre de canne devant produire 60.000 tonnes 
par an avant Novembre 1978. L'usine sera construite en 
C6te d'lvoire en Afrique de I'Ouest. 

L'usine aura 5 moulins - 15 rouleaux 8 r  x 45" d. pour 
5,500 TCJ donnant 500 tonnes de sucre brut par jour. La 
capacitb de la station d'Bnergie sera 15 megawatts produisant 
B 30 cv el pour la production de vapeur, il y aura 3 unit& 
fonctionnant a 450 P.S.I.G. chacune produisant 125,000 
livres de vapeur par heure. 

RESPONSABILITES 
Pendant la perlode de construction. 11 sera responsable de la 
coord~nat~on entre les experts el les entrepreneurs concernbs 
dans I'Brect~on.. le genie clvnl el I'lnstallation electrtque de 
l'usine. II est responsable du fonctionnernent de ~ 'us i~e .  

QUALIFICATIONS ET EXPERIENCES 
REOUISES 
L n  ingbnleur mecantcien et Blectricien hautement qualifib est 
lnalspensao e. 11 o o ~ t  avoir CL une exper ence de fonctionne- 
rnent d'une usine de sucre d'une capacit6 minimum de 
3,000 tonnes de canne par jour et aussi une experience dans 
la construction d'une nouvelle usine. II doit aussi posseder 
une connaissance approfondie de distribution Blectrique de 
30,000 volts et des pratiques d'atelier. 

II do~t&tre parfaitement bilingue, angla'setfranga's. Le salaire 
et les conditions seront compbt't~fs avec les normes 
internationales et Nord-AmBricaines. 

Le Directeur #Engineering d'usine aura besoin 
d'assistants bil ingues avec experience dans la 
production de  sucre de  canne. 

Toute personne int6ressBe est pride d'adresser toute cor- 
respondance a I'adresse suivante: 

Manager. 
Group Management Services Dept. 
Tate andLyle Ltd. 
21 Mincing Lane 
London EC3R 7QY 
Angleterre 



WALL MAP 
OF THE 

WORLD SUGAR 
INDUSTRY 

This map, measuring 124 x 200 cm (approx. 48 x 80 inches) 

and printed in 4 colours, shows the location of all the beet 

and cane sugar factories in the world. It is  provided without 

rollers t o  allow framing t o  your requirements andis especially 

suitable for the reception room or  Managing Director's ofice 

t o  emphasize the importance of your position in the sugar 

industry. 

Copies are available, at DM 87.50 plus packing and postage 

from 

Fe Oe LlCHT KeGe, 
24 18 Ratzeburg, Postfach 1220, Germany 

or, in the U.K., 

from 

Sugar Book Dept., The International Sugar Journal Ltd. 

23a Easton Street, High Wycombe, Bucks. 



INSTRUMENTS FOR JUICE 
EXAMINATION 

The illustrated model 700 has a scale length of 7 in  from 0 t o  1b 
pH wi th a readability of 0-02. This instruments is supplied wi th 
the exclusive polythene shielded pH probe unit. The amplifier 
is a printed circuit high output electronically modulated unit 
wi th a single operating conrrol giving an accuracy and overall 
stability of better than 0.05 of a pH Unit. Operating the instrument 
is so simple that untrained personnel can make pH determinations 
wi th no danger of damaging sensitive components. The instrument 
is plugged into the mains supply. standardized wi th the buffer 
solution and is then ready t o  operate. An adjustable index pointer 
is provided so that frequent buffer checks are eliminated. 

Other models available. 

- u, 
Colloids 
Collolds in juices retard boiling. increase viscoslq, hamper efficient 
work In the centrifugals, and generally reduce the capacity of the factory. 
They should be removed durine the clarification staee t o  Drevent these L - .  
difficulties in the sugar house.- 

The COLLIMETER is the first instrument t o  permit comparison 
of the colloid-removing efficiency of alternative claritication procedures. 
This is done on the basis of the quantity of a standard dyestuff required 
t o  bring.a sample in a cataphoresis cell t o  the iso-electric point as observed 
throubh the microscope. 

Ash 
The new type K SALOMETER with 
solid state electronics covers the 
range 0.1 t o  106.micromhos in 7 steps. 
The instrument is supplied wi th two  
beaker type cells of 1.0 and 0.1 cell 
constants and a thermometer 8/38x 
0.l0C. The end point is determined 
by adjusting the meter needle t o  0 on 
the scale. Automatic temperature 
compensation is provided when the 
temperature dial knob is set t o  the 
temperature of the solution under 
test. If no temperature compensation 
is required the temperature knob is 
set t o  20 on the scale and an appro- 
priate correction applied in the cal- 
culations. Operation is from 110/120 
o r  220/240V single phase A.C. supply. 

Mnted by J o m  EQBaam & SOxs Salford Manchester' and published by the Pro~11etora Tw InmmAnoNAL Snom J o m u  LTD.. at 238 Esston3treet 
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