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Commonwealth Sugar Agreement.
This year's talks between the parties to the Comm­

onwealth Sugar Agreement which began on 8th
November ended on the 16th.

The agreement has been extended for a further year
and will now run until 31st December 1974. Negoti­
ated Price Quotas for 1967 remain the same as for
this year, as follows: Australia 335,00 long tons,
British Honduras 20,500, East Africa (Kenya, Tan­
zania. Uganda) 7000, Fiji 140,000, India 25,000,
Mauritius 380,000, Swaziland 85,000 and West Indies
and Guyana 725,000 long tons.

The Negotiated Price for the three years 1966.
1967, 1968 was determined at the 1965 talks, i.e.
£43 lOs Od a long ton f.o.b. and stowed bulk 96°,
with, for the less developed Exporting Territories in
the Commonwealth Sugar Agreement, a special pay­
ment, calculated annually, consisting of a fixed
element of £1 lOs Od and a variable element ranging
from £2 lOs Od to nil.

The parties to the Commonwealth Sugar Agree­
ment noted that the price of sugar on the world market
had fallen to its lowest level since the war. They
re-affirmed their belief that the present situation
demanded an early and effective International Sugar
Agreement requiring undertakings and restraint by
both importers and exporters, and their determination
to work for such an Agreement.

* * *
International Sugar Council.

The 23rd Session of the International Sugar Council
was held at the seat of the Council in London on the
2nd and 3rd November 1966. The Session was pre­
;ided over by Sir ROBERT KIRKWOOD (Jamaica) and
was attended by representatives of 39 countries as
well as by governmental observers from Bolivia and
Guyana and observers from the F.A.O. and the
E.E.C.

The Council noted the favourable response of
member Governments to a prolongation beyond 31st
December 1966 of the International Sugar Agreement
of 1958 as extended under the 1963 and 1965 Protocols
and agreed to request the Secretary General of
UNCTAD to arrange with the Government of the
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United Kingdom of Great Britain and Northern
Ireland, the depository power. for a new Protocol to
be opened for signature as from 14th November 1966.
The 1958 Agreement will be extended under the new
Protocol until 31st December 1968 unless a new
International Sugar Agreement enters into force
before that date.

The Council considered the first estimate by its
Statistical Committee of the supply and demand
position for 1967. It adopted the Committee's esti­
mate of the minimum net import requirements of
the world market of 15·7 million metric tons, raw
value (details of which appear on page 383). The
Council was aware that this first estimate, as has been
the case in the past, was conservative and that the
relatively low level of requirements was largely due
to a favourable crop in most sugar beet producing
countries. In comparing this estimate with the last
estimate for 1966 (15,98 million metric tons), the
Council was also aware of the important difference
between the (wo estimate~, as, because of the lack of
information, the estimate for 1967 did not include
any estimate for Mainland China (the figure included
for that country in the 1966 estimate was 400,000
tons). As regards supplies in 1967, the Council noted
that these would be more than sufficient to meet the
estimated requirements.

The Council received an oral report on the activities.
of the Preparatory Working Group on Sugar appoint­
ed by the Secretary General of UNCTAD to examine
and report on the general content of a comprehensive
long-term International Sugar Agreement. The
Council noted that the next series of meetings of the
Working Group was to begin in Geneva on 21st
November 1966. The Council stressed its vital
concern in this matter and expressed the hope that
the activities of the Working Group would soon
establish the foundation on which fruitful and early
negotiations could be initiated.

f. In view of the formal position arising out of the
expiration of the present Protocol at the end of this
year, the Council agreed to defer the election of its
Chairman and Vice-Chairman, as well as the
appointment of its Committees, for 1967 to the first
Session of the Council under the new Protocol.
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International Sugar Agreement prospects.

As mentioned in the report of the 23rd Meeting of
the International Sugar Council, the next series of
meetings of the UNCTAD Working Party on the
possibility of the re-convening of a negotiating con­
ference for a new International Sugar Agreement-a
conference which must be sure in advance of having
a fair prospect of success-was to start in Geneva
on the 21st November. The German sugar economist.
Dr. H. AHLFELI1, recently discussed the efforts to
reach a new Agreement and his views might be quoted
in an attempt to show tbe way in which short-sighted­
ness has brought the world sugar market to its present
depressed state.

Dr. AHLFELD writes': "Again and again sugar
production exceeds consumption requirements which
are increasing by about 2-2t million tons annually.
As a result of this absurd production policy, large
surplus stocks are arising which show every buyer
that he will always get the necessary sugar at ruinous
prices". Cuba's production policy is con idered as
an example of the planning of several countries:
"According to the plans of the Cuban Government,
7·5 million tons are to be produced in 1967 and even
10 million tons in 1970. If one hears such production
figures one has to ask the question: who is to eat
these huge quantities? Jt seems that the 'planners'
do not trouble their heads about this question"..

"The International Sugar Agreement of 1937 ..
has several times been renewed after World War II
and is still in existence today. The main provisions of
this Agreement are, however, suspended. Inter­
national cooperation in the sugar sector has had, up
to now, not much success. One of the main reasons
for this development was the fact that the export
quotas requested and mostly also received by the
exporting countries were too high to make the agree­
ment effective. The delegations went home fully
convinced that they had worked to the advantage of
their country by having received a large export
quota. In fact, however, this policy has made the
Agreement useless from the very first, all the more
as a result of the failure to grant powers to the Inter­
national Sugar Council to adapt the loo-high export­
ing quotas by corresponding cuts to the actual
outlets". And so, of course, by lack of such regulation
of production these same exporting countries are
now losing vast sums because their return is only a
fraction of the cost of producing their sugar.

Dr. AHLFELD continues: "In the agreements of
1927, 1931 and 1937 there was no political antagon­
ism. Even in the 1953 and 1958 agreement the East­
West conflict was of no decisive importance. How­
ever, since Cuba has turned to the East block, the
situation has considerably changed. ow, Cuba as
the main sugar exporting country and the United
States as the main consuming country, and one of
the most important sugar importing countries, are
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politically in opposition. which has an influence on
the sugar sector and on all international sugar nego­
tiations. In such a situation special questions are
often relegated to the background by political aims.
Therefore, solutions which should be possible are
often rendered difficult".

"Another completely new point appeared for the
first time at the Geneva negotiations (in September­
October 1964). At that time the developing countries
began to make demands for an increased outlet of
their products in the developed countries. The views
and plans were different in detail ... but .. all resulted
in the claim that the developed countries should
give their aid for the establishment of sugar industries
(in the developing countries). Furthermore the un­
developed countries have claimed that the developed
countries should renounce parts of their production
and should cover the resultant deficits by imports from
the undeveloped countries and this at prices as high
as possible. Less crass demands from these circles
aim at halting production in the developed countries
at the present levels and meeting subsequent
consumption increases by imports from undeveloped
countries.. It is understandable that the agricultural
and sugar industries in the developed countries are
no advocates for a reduction of sugar production,
which will worsen their economic basis".

"The fixing of a minimum price is a great problem"
Dr. AHLFELD considers. "The prices wanted (by the
producing or exporting countries) considerably ex­
ceed the price of 3·25 cents negotiated in 195,; because
production costs have increased meanwhile. If one
considers, however, that already at the present
ruinous world market prices too much sugar is pro­
duced, one has to fear that at a price of 4·00 cents or
even 4·50 cents, a further increase in production
would be the consequence.... One must not forget
that all stocks, and particularly surplus stocks, are
potential exports; this is only a question of the price
... An improvement of the situation on the world
market will not be possible (only) by fixation of a
'just' minimum price ... but by reaching a balance
between supply and demand ... This can, however,
only be reached by exporting quotas being adapted
to outlets and by fixation of maximum stocks. In
this adaptation 0/ production to ourlets lies the key to
the whole prohlem".

In view of the history of previous attempts to
return to orderly and profitable sugar manufacture,
Dr. AHLFELD is pessimistic about the prospects for
an early conclusion of a new International Sugar
Agreement. But it can only be hoped that in this he
is wrong and that the illusory nature of the benefits
of attaining large quotas and increasing production
capacity evessively will be realized by sugar pro­
ducers before long.

1 F. O. LICHT, International Sligar Rpl., 1966,98, (30), 1-4.



SUGAR CANE BREEDING AT COIMBATORE

A resume of some of the main activities in sugar
cane breeding at Coimbatore is given in a
mimeographed booklet' that has recently

been issued by that Institute and from which the
following information or abstracts have been taken.

Production hreeding

Three of the new Co varieties evolved at the Institute
are showing considerable promise and likely to make
a mark as commercial varieties replacing the existing
ones. They are: '

(i) Co 1287. This variety is a very vigorous grower
with profuse tillering capable of giving a very good
yield, higher than Co 419, the ruling variety in the
Southern States. The sucrose content is very satis­
factory and the yield of sugar per acre is more than
that of Co 419.

(ii) Co 1305. This variety has recorded good yield
under North Indian conditions with satisfactory
sucrose content, and promises to enter the commercial
stage early. It is resistant to red rot.

(iii) Co 62174. A very rich variety, Co 62174 has
recorded better sucrose than even Co 997, known as
the wonder cane for quality. The yield is also good.

Resistance breeding

Since field resistance to red rot disease is a must
for any variety to be successfully adopted for com­
mercial cultivation in North India, there has been a
continuous attempt at evolving resistant varieties by
suitable choice of parents and artificial screening of
large populations of seedlings. The latest breeding
technique of "mutation breeding" has been success­
fully utilized for imparting the resistant character
into an otherwise commercially acceptable variety.

Vegetative buds of a number ofcommercial varieties
were irradiated at the acute gamma source available
at the Indian Agricultural Research Institute, New
Delhi, and the population arising out of it, screened
for the disease by artificial techniques. In all, over
65,000 stalks were inoculated and examined for
resistance to thc disease. One clump (out of about
1600) derived from buds of the clone Co 449 exposed
to 500r had fivc stalks each of which showed a high
degree of resisl'ance to the strain D of the pathogcn
which had the widest spectrum. The normal Co 449
is susceptible to the strain. [n the resistant stalks,
the disease lesion was confined to the inoculated
internode and was narrow, without lateral spread.
The material has been tested for four years now and
has maintained its resistance as compared with the
normal Co 449 which it resembles in all other
respects.

The variety has now been sent to all the State
Research Stations, especially in North India, for trial
and it is expected that it might perform well under
North Indian conditions with built-in resistance to
red rot disease.
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Resistant genetic stocks
Work on P.L. 480 Project for evolving genetic

stocks resistant to the diseases red rot, smut, mosaic,
ratoon stunting disease and rust and cold tolerant
has been in progress at the Institute since 1963. The
objective of the programme is ultimately to evolve
about 100 genetic stocks with built-in resistance to
all or many of the characters mentioned above
which will be useful in the breeding programme in
India and U.S.A. During the year, a large population
of seedlings was screened for the various characters
by techniques standardized at Coimbatore and 30
genetic stocks selected with resistance to a majority
of the diseases and cold. Material frolll these has been
sent to the United States Department of Agriculture
as part of the programme.

Sugar cane X Bamhoo hybridization
In view of certain cytogenetical peculiarities, sugar

cane hybridizes freely with widely distant genera.
The crosses with sorghum and maize are now estab­
lished to be genuine ones. However, doubts have
been expressed about the genuineness of the hybrids
between sugar cane and bamboo. In view of this,
fresh attempts were made during the year to effect
the cross between the two genera, including recipro­
cals. A very large number of spikelets were emascu­
lated and crosses done under absolutely controlled
conditions. While no evidence of fertilization could
be obtained in the crosses involving sugar cane as
the pistil parent, in the reciprocal cross, embryological
studies have revealed that fertilization takes place
with evidence of the embryo in the multicellular
stage and the multi-nucleate endosperm. In most of
the cases, the embryo later degenerates and no seed
is formed. In two cases, germination was observed
but the seedlings died subsequently. It would appear
from the investigations the intergeneric hybridization
between Saccharum and Bambusa can be successful
and hybrids possible by resorting to embryo culture
or ovule culture. This work was to be intensified
during 1966.

Mutation studies
Work on irradiation using X-ray and gamma

sources has been intensified during the year and that
on chemical mutagens started. Two of the interesting
results obtained are non-spiny (sheath) mutants in
the variety Co 419-one from 3000r and the second
through the use of the chemical mutagen at 0·01 M
pyrogallol concentration. Production of non-spiny
sheath mutants in sugar cane is commercially very
important as varieties such as Co 527, with a highly
spiny leaf sheath, are not popular in spite of very
desirable economic attributes, owing to difficulties in
stripping of trash by human labour. A mutant,
showing profuse tillering, a desirable economic
attribute. has also been isolated.

1 Sali:nt Resear-h Achieve:nen's, 1965 (Sugar Cane Breeding
Institute, Coimbatoro), 10 pp.
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Studies ill heritability
Important investigations have been started during

the year on heritability. the findings of which are
expected to be of use in furthering the efficiency of
the breeding and selection work. Any character
recording high value of heritability (particularly in

the narrow sense) is less affected by environment
and more governed by genetic factors and hence
capable of being fixed by proper methods of breeding.
A genotype with high heritability values for a number
of desirable economic attoibutes is bound to transmit
the same to the progeny. F.N.H.

DETERIORATION OF SUGAR CANE
AFTER HARVESTING

Part II. Investigation of the polysaccharide formed
by J. BRUUN

(Sugar Milling Research Institute, University of Natal, Durban)

Paper presenled al llie XlX Convenrion of Ihe Sourh African Chemical lnslilule, Slellenhoscli. February 1966

INTRODUCTION

I
T was shown in Part I of this series' that the main

product formed in deteriorating sugar cane is a
polysaccharide. It is generally assumed that this

polysaccharide is identical to dextran'. We have
now isolated this polysaccharide, determined its
'structure and compared it with a dextran obtained in
a pure culture of Leuconostoc mesenreroides.

EXPERIMENTAL
Isolation and properties of the polysaccharide

Sugar cane which had been stored in th~ open
for six weeks was milled in a three-roller unit and the
starch and other particles removed from the expressed
juice by continuous centrifugation. The juice was
subsequently concentrated to approximately 50%
dissolved solids. The polysaccharide was precipitated
from the resulting syrup by adding 3·5 times its volume
of acidified ethanol (150 ml ethanol, 15 ml conc.
hydrochloric acid plus 15 ml water). After one day
the precipitate was filtered, washed with aqueous
-ethanol (70% v/v) and re-dissolved in hot water. The
polysaccharide was then re-precipitated by adding
.aqueous ethanol (70% v/v). This procedure was
repeated once more and the final product was dried
in vacuo. In the first isolations the procedure was
followed by a dialysis against cold tap water, but
later it was found that a nearly ash-free product
·could be obtained without dialysis. Subsequent
fractional precipitation in ethanol did not indicate
the presence of more than one polysaccharide. The
typical analysis of the product is given in Table I.

Table I
Protein........................ 1'17%
Starch 0'13%
Ash 0'14%
Polysaccharide, other than slarch.. 94'17%
Specific Rotation. . . . . . . . . . . . . ... 160°

The protein content was determined by a micro­
Kjeldahl technique' and starch colorimetrically wilh
iodine according to the method of ALEXANDER'. The
polysaccharides, other than starch, were determined
by acid hydrolysis of the product, followed by the
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titration of the glucose formed, using the method of
HAGEDORN & JENSEN'. The obtained value was
corrected for the amount of glucose resulting from
the starch present.

Preparation of pure dextran
A 10% sucrose solution, containing a small amount

of peptone and the usual inorganic salts, was inocu­
lated with Leuconostoc mesenleroides isolated from
sugar cane. After three weeks the dextran formed
was isolated from the culture by repeated precipitation
with ethanol. A product free from ash and protein,
and having a glucose content of 98·6% after acid
hydrolysis, was obtained.

Acid hydrolysis
The polysaccharide was hydrolysed for five hours

in IN sulphuric acid at 100°C and the hydrolysate
was neutralized with barium carbonate and filtered.
Paper chromatographic analysis of the filtrate with
various eluants· resulted in only one spot with an Rj
value identical to that of glucose. Reaction with
phenylhydrazine produced an osazone (m.p. 204°C)
identical to glucosazone by microscopical eX~lmina­
tion. The melting point was not depressed on ad­
mixture with authentic glucosazone.

Molecular Iveighl
The molecular weight was determined by viscosity

measurements with a Hoeppler viscometer and
calculated from a formula suggested by WALES &
MARSHALL' for degraded dextran. Various batches
of polysaccharide showed mDlecular weights between
8000 and 34,000.
, BRUUN: t.S.l.. 196;-;6-.6::::8--c,3;::3-:-1_"7'33:74.------­
, MEADE: "Cane Sugar Handbook" (Wiley, New York), 1963,

p.305.
:I LANGE: Anal. Cilem., 1958,30, 1692.
\ ALEXANDER: Proc. 28th COIlr:r. S. African Sugar Tech. As.we.,

1954. 100.
, BHEs: "Polarimelry, Saccharimetry and the Sugars" (U.S.

Government Printing Office, Washington), 1942, p. 198.
• WHISTLER: "Methods in Carbohydrate Chemistry", Vol. I.

(Academic Press, New York). 1962. p.25.
, l. Pol"lIIer Sci" 1953. 10, 229.
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The molecular weight of the pure dextran was found
to be 600,000 by the method referred to above. The
WALES & MARSHALL formula is not entirely valid,
however, for higher molecular weight dextrans.

Nil
5·9

93·0
Nil

2,3,6-
trimethyl Dimelhyl
glucose glucose

31·2
12·6

705

1·00
1·00

Starch (potato)
Dextran
Cane polysaccharide
Cellulose

Infra-red spectra
Approximately 10 mg of the dried and powdered

cane polysaccharide, starch, dextran and cellulose
respectively were mixed with 200 mg potassium
bromide and formed into pellets under a pressure of
62,000 p.s.i. The mixing was carried out under an infra­
light to prevent absorption of moisture. The spectra
were recorded using a Perkin-Elmer model 521
spectrophotometer.

In the range 700-960 cm-' the following absorption
peaks were obtained:

Table IV

Frequency of absorption peaks (c,,'-')
702 760 849 917

754 841 900
752 840 920

893

Cane
polysaccharide

Dextran

DISCUSSION
The polysaccharide from deteriorated cane was

isolated in a fairly pure state as indicated by the
amllytical data in Table l. The only product obtained
on acid hydrolysis of the polysaccharide was glucose.

'WHISTLER: "Methods in Carbohydrate Chemistry", Vol. L
(Academic Press, New York), 1962, p. 463.

" idem ibid., 454.
'0 Angew. Chern., 1955,67,32.
11 WHISTLER: "Methods in Carbohydrate Chemistry", Vol. 2.

(Academic Press, New York), 1963, p. 146.
I' ASPINALL: J. Chern. Soc., 1963, 1676.

found to be 41'6% for the cane polysaccharide and
41·0% for the dextran, Subsequent methylation did
not raise these values any further. Both products
were brittle and light yellow.

Gas chromatographic analysis of the methylated
polysaccharides

The analyses of both methylated polysaccharide
and dextran were carried out in two stages using a
Beckman CG-2A gas chromatograph fitted with a
hydrogen-flame ionization detector. After methanol­
ysis the tetra- and trimethyl derivatives were deter­
mined using a 3 ft copper column, of i-inch outside
diameter, containing 6% of ethylene glycol succinate
polyester on "Chromosorb P" (80-100 mesh) at 155°C
and using nitrogen as carrier gas. To determine the
dimethyl derivatives 14% ethylene glycol succinate
polyester on "Chromosorb W" (80-100 mesh) was
used at 160°C with helium as the carrier gas.

For the tri- and tetramethyl derivatives retention
times were obtained in agreement with published
results/'. For the dimethyl derivative no authentic
samples nor literature data were available. The
quantit'ltive results calculated from the relevant peak
areas and related to 2,3,4,6- tetra-O-methyl-D-glucose
are shown in Table Ill.

Table III
2,3,4,6- 2,3,4-

tetramethyl trimethyl
glucose glucose

Moles of HCOOH
formed per
glucose unit

0·78
0'05
0·26

Exhaustive methylation or dextran and cane
polysaccharide

The first Haworth methylation was carried out at
5°C. Ten grams of polysaccharide was dissolved in
100 1111 30% sodium hydroxide, and 180 ml dimethyl
sulphate and 250 ml sodium hydroxide were added
over ten hours in thirty equal portions. In the case
of dextran 200 ml of acetone was added in 50-ml
portions at intervals. The mixture was continuously
stirred. On completion of the reaction the mixture
was neutralized while cooling in ice and in the case
of dextran the acetone was distilled from the mixture.
The methylated product was subsequently recovered
by dialysis against cold tap water, concentrated and
dried in vacu.o: In the second Haworth methyl.ation
the temperature was gradually increased from room
temperature to 50°C. The methoxyl content at this
stage, determined according to the method of VtEBOCK
& BRECKER", was 35% for the cane polysaccharide and
38-4% for the dextran. Further methylations were
carried out according to the KUHN procedure!o. Ten
grams of the partly methylated polysaccharide was
dissolved in 120 ml dry dimethylformamide and,
while being stirred, the solution was treated with 45
m] of dry methyl iodide, followed by 45 g of silver
oxidell , which was added gradually. The reaction
was carried out at room temperature for twenty­
four hours, the solids removed by centrifuging and
washed with dimethylformamide and chloroform,
which was collected and combined with the reaction
mixture after removal of the solids.

This combined solution was washed with a 1%
aqueous potassium cyanide solution, followed by
water, and the washings discarded. The solvent was
evaporated in vacuo and the product dried. After
the fifth KUHN methylation the methoxyl content was

Periodate oxidation

The periodate oxidation was carried out at 4°C in
the dark for seven days using 100 mg of polysaccharide
and 400 mg of NaIO" made up to a total volume
-of 100 ml with water. At intervals the periodate
uptake was determined by the method of FLEURY &
LANGE' and the formic acid produced was titrated
with O'OIN barium hydroxide to pH 7·5. Potato
starch and dextran were treated in a similar way.
After seven days the daily increment in periodate
uptake was only 0'5% of the total amount of
periodate used. The results are shown in Table II.

Table II
Moles of 10..
reduced per
glucose unit

1'50
0·83
1·08

Polysaccharide
'Dextran
Starch
Cane polysaccharide

357
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Ln order to determine the structure of the polymer,
periodate oxidation experiments were performed.
Lt is known that periodate differentiates between
1-6 linkages on the one hand and 1-4 or 1-2 linkages
on the other. If end groups in a glucose polymer
are ignored, 2 glucose units linked in 1-6 position
reduce 2 moles of periodate and form I mole of formic
acid per glucose unit. A 1-4 or 1-2 bond reduces I
mole of periodate and no formic acid is produced 13.".
Although it is apparent from the data in Table II
that even after seven days the oxidation was not
complete, valid conclusions could still be drawn from
the ratio of iodate reduced to formic acid formed.

For dextran, for example, this ratio is nearly 2
(see Table LL), which indicates that only 1-6 bonds
are present. Starch, which is linked in the 1-4 position
except for the branch points, produced on oxidation
only a small amount of formic acid, which originates
from its end groups. The cane polysaccharide shows
a ratio of iodate reduced:formic acid produced of
nearly 4, which indicates 33% of the glucose units
linked in 1-6 position and 66% of the glucose units
linked in either 1-4 or 1-2 position.

These results were confirmed by the G.L.C. analysis
of the methylated polysaccharides. The presence of
dimethyl derivatives in the methanolysate of fully
methylated dextran (Table LII) indicates a branched
structure in accordance with published data15.

Although insufficient methylation or demethylation
during methanolysis may have occurred, the branched
structure is confirmed by the high ratio of 2,3,4,6,
tetramethyl derivatives to trimethyl derivatives. The
absence of 2,3,6 trimethyl-glucopyranoside shows
that the backbone of the dextran is entirely linked in
1-6 position.

The absence of dimethyl glucose in the case of the
cane polysaccharide indicates a straight chain.
From the ratio of 2,3,4-trimethyl glucose to 2,3,6­
trimethyl glucose it is concluded that about 25% of
the units are linked in 1-6 and approximately 75%
in 1-4 position, which is in reasonable agreement
with the results obtained from periodate oxidation.

Assummg there is no degradation during methyla­
tion of the cane polysaccharide there is one non­
reducing end group per 125 units. As the molecule
was shown to be a straight chain one, the M.W. =
20,000. This is in good agreement with the values
found by viscosity measurements.

The infra-red spectra (Table IV) show an absorption
peak of 840 cm-1 for the cane polysaccharide. The
value for the o:-glucosidic bond, is given in the litera­
ture as 844 ± 8 cm-I 16.17. The value for the ~­
glucosidic bond is given in the literature as 891 ± 7
em-I, and was confirmed by the presence of a peak
at 893 cm-I in a recorded spectrum of cellulose,
but was absent in the case of the cane polysaccharide.
The two absorption peaks are sufficiently separate
to enable differentiation of 0:- and ~-glucosidic
bonds.

From the above evidence the polysaccharide isolated
from deteriorated cane is a relatively low molecular
weight straight chain IX-glucoside, linked in 1-4 (75%)
and 1-6 (25%) positions.

SUMMARY
the polysaccharide formed in deteriorating cane

was isolated and its structure established by periodate
oxidation, G.L.C. analysis of fully methylated
products and the infra-red spectrum. The compound
was shown to be a straight cham glucose polymer
having 25% 1-6 and 75% 1-4 oc-glucosidic bonds.
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LATEST DEVELOPMENTS IN THE G.P. FILTER
by P. DUPONT

(Raffinerie Tirlemontoise, S.A., Tirlmont, Belgium)

Popel' prc'senleq 10 Ihe 181h Technical Conference, Brilish Sugar Corporalion LId., 1966.

PART II
MelllOdical sweetening-of! by repeated jillrations

ond dilutions
It is a well-known fact that the sweetcning·off of

muds on a vacuum drum filter may lead sometimes
to unsatisfactory results, particula,'ly when juices of
low quality are processed.

Experience has shown that. while in such con­
ditions the G.P. I filter goes on working properly

3~8

as a thickening filter. eflkient sweetening-off of the
thickened muds on a drum filter still remains a
problem.

This has led to consideralion ofa way of sweetening­
off based on another principle. i.e. a co linter-current
washing of the dry matter by successively thickening
and diluting the muds in a cascade of G.P. filters.

In such a process. the ability to reach a sufficiently
high mud density is as important as the necessity of
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Example I :-Supposing filtration and sweetening­
off of the 1st carbonatation muds by means of a
cascade of 3 filters, i.e. 2 successive dilutions.

We put Xl = 14, while, of course, X, = O.
The mud density is 600 g/litre; A = 0·75

At each dilution 2 litres of clear liquid are mixed
with I litre of mud. So B = 2

C = 2,75

, (0'75)' X 14
X, = (2'75)'-(2 X 0,75) 1·31.

Muds of 600 g/Iitre density correspond to a dry
solids content of 45% w/w.

The sugm' loss % sludge at 50% dry solids
. 55 X 1·31 x 50

content will be: 100 x 45 = 0'8 g.

The volume of wash water required is 2 litres for
. 2 x 0·5

0·6 kg of dry solids, or~ = 1·6 per kg of

sludge at 50% dry substance, which is considered
excessive.

. . (8)

....... (7)

................. ,(5)

X, = A~~, ~C::' .. "."., ,. (6)

A'X, + (BC' - AB') X.
X,= C-2ABC

X _ A'XI + (BC' - 2 AB'C) X.
• - C' - 3 ABC' + A' B'-

and

Then X _ AX, + BX,
,- C

Therefore we will consider:
Example 2:-Supposing filtration and

sweetening-off of the 1st carbonatatioll
muds is by means of a cascade of 4­
filters, i.e. 3 successive dilutions.

We again put Xl = 14 and X. = O.
With a mud density of 600 g/Iitre,

A = 0·75.
We will assume a dilution of the mud

in a ratio of I '2 litre water added to I
litre of mud at a density of 600 g/litre.

So B = 1·2
C = 1,95

_ (0,75)' x 14 _ IA
X" - (1'95)' (1'5 x 1·2 x 1'95)-

which corresponds to the following
sugar loss, expressed as % sludge at
50% dry solids content:

55 x 1·4 x 50
Sligar loss = 100 x 45 = 0'85.

On the basis of 7 kg of sludge (at 50% dry solids)
for 100 kg beet, the sugar loss % beet in the sludges
will amount to 0·06.

The volume of wash water required equals 1·2
litre for 0·6 kg of dry substance or I '0 litre per kg
sludge at 50% dry solids.

1NDDIlUTION

Fig. 6

where A = the volume of liquid in the muds, which
is constant and is given by the'mud density; B =
the volume of fresh water added in the' last step;
C = (A + B) = the total volume after mixing; XN =
sugar content of filtered juice and juice occluded in
the muds from step N; it also equals the sugar content
of the mixture after dilution at step N-1.

efficient draining of the cossettes in an RT diffuser.
Therefore, the principle of the G.P. I filter, particu­
larly with regard to its recent development, is very
well suited to such operation.

Tn Fig, 6 appears a schematic outline oftbe installa­
tion.

In the first filter F I, 1st carbonatation juice is
filtered, The clear juice is sent to 2nd carbonata­
iion, while the thickened mud from the total purge
is dropped into tank D" where it is mixed with
the partial purge from filter F2 and diluted by the
clear sweet-water collected from filter F3.

This diluted mud is then fed to filter F2. Its clear
effluent constitutes the sweet-water from the method­
ical sweetening-off, while the thickened mud from the
total purge is again diluted with water or the
filtrate from a further filter F4.

In this way a series of successive thickenings and
dilutions is obtained. Supposing that at the end of
each filtration an identical mud density is reached, it
follows that the whole of the mud goes through all
filters, while also identical volumes of clear juice are

'collected at filter F2 and each of the following filters,
This volume is actually given by the amount of fresh
water added in the last step.

Assuming that. at each dilution, sugar is entirely
dissolved into the liquid phase, a sugar balance can
be considered. The amount of sugar in the diluted
mixture is given as the sum of sugar in the thickened
mud plus the sugar in the diluting liquid,

AX, + BX, = CX, " .. ", .(1)
AX, + BX, = CX, ,. . .(2)
AX, ~·BX, = CX, " , ,(3)
AX, + BX. = CX, (4)
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Both values, i.e. sugar left in the sludge and water
consumption, look normal.

A pilot installation including 3 filters and 2 success­
ive dilutions operated on this scheme in Tirlemont
for 3 weeks during the 1965 campaign.

Table I shows the analytical results which were
obtained for sugar content in the sludges and in the
clcar effluents. The data are shown for 2 successive
days.

The different samples relate to the following:
Mud No.1: sampled ahead of filter 2, after the 1st

dilution.
2: sampled ahead of filter 3, after dilution

with fresh water.
3: sampled after third filtration and dilution

with river water to permit its evacua­
tion to the lagoons.

The different samples of the filtrate correspond to
the clear juices sampled respectively from filter 1, 2
and 3.

For mud sample No.3, which represents the actual
sweetened-off slurry, we noted the following sugar
contents expressed as % w/w at 50% dry solids:

1·15; 1·12; 0·76; 0·63; 0·57; 0'67; 0·51; 0-49;
i.e. an average value of 0·73.
Water consumption was very near to 2 litres per

litre of sludge. The figures look better than in the
numerical example cited above since the mud density
exceeded 600 g/litre.

The above-outlined process of sweetening-off
presents from a theoretical point of view important
advantages over vacuum filtration on a drum filter:
(I) vacuum filtration is replaced by pressure filtration.
This allows working at higher temperature which is
most important with viscous juices;
(2) it calls for equipmentiwhich is simpler, less ex­
pensive and less fragile;
(3) it avoids the difficulty ofapplying a homogeneous
spray of wash water to the cake;
(4) and it avoids the possibility of irregularities in
the mud deposit on the filter cloth or in the mud
structure as well as porosity differences in the cake,
which can lead to preferential paths for the wash
water and to low sweetening-off efficiency.

The experimental results we have obtained demon­
strate the validity of the principle of this method.
However, we think that more tests are necessary
before we can consider an actual installation in the
factory.

We return now to the typical filtration station for
1st carbonatation juice in a 4000 ton sugar factory
which was under consideration before the detailed
discussion of the sweetening-off process.

As shown in Fig. 5, three continuous vacuum
cell-divided (2 vacuum lines) drum filters each of
about 40 sq.m. filtering area are included. Two
would be permanently working, the third being a
spare unit.· They would operate only as sweetening­
off fil ters.

10.11.65 16

10.11.65 14

10.11.65 10

10.11.65 12

Table I

Test runs on sweetening-oft' by means of G.P. filler
Muds

Filtrate
Wei~ht Dry solids Dry solids Tolal

Sample 500 ml % wi"' % wlw sug'.lr Brix Pol
I 16·09 14·90
2 6'87 6']0
3 1'51 1·275
I 580 25·9 30'1 7-2
2 560 20'1 22'5 2'75 5·34 4'60
3 629 38'6 48-4 1·15 1·59 1·33
I 560 20,' 22·5 7'75
2 556 .18·9 21·06 NO 3-92 3'38
3 618 35·9 44·34 1·12 1·27 I·\{)

I 569 22-8 25-84 9'48 15·26 14'13
2 556 18·9 21·06 2·16 6'12 5-45
3 649 43·08 56'10 0'76 1·00 0·83
I 570 23·1 26·2 8·74
2 547 16'3 17-9 2·59 5·65 4'95
3 669 47'6 63·5 0'63 1·11 0·95
I 570 23-1 26·2 8'78 15'62 14'47
2 564 21·3 24·02 1·68 5·72 5·08.
3 624 27-36 46·62 0·57 1'46 0·93
I 578 25·34 29'34 6·93
2 567 22·20 25·12 ',91 5·13 4-40·
3 624 37·36 46·62 0·67 l-38 1'15
I 562 20'70 23'26 8·32 16·23 15·02
2 556 18·90 21'06 1'59 4·67 4·05
3 588 28·08 33-04 0'51 0·89 0'70
I 559 19·80 22·14 7·73
2 562 20·70 23-26 1·59 4'10 3'50·
3 579 25-62 29'72 0·49 0·96 0·77
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Mud density in the total purge of tht} G.P. thicken­
ing filters should be kept as high as possible. This
density will, of course, be too high for sending these
muds directly to a drum filter. If they are diluted by
adding a liquid of lower sugar content than the juice
in the muds, this brings about the first stage of the
sweetening-off process described above, i.e. successive
dilutions and filtrations. Then to the drum filter is
pumped a slurry which is already partly sweetened-off.

If two vacuum valves are provided on the drum
filter, dilution will be effected with the most dilute
effluent. Its sugar content will be lower than in the
classical process. One may indeed expect a lower
polarization for the initial juice soaking the cake on
the cloth of the drum filter.

Therefore, compared with the classical method,
identrcal . sugar' contents in the unsweetened cake
should be obtained by using smaller volumes of fresh
water, i.e. 0'7 to 0·8 litres of water per kg of mud at
50% dry solids.

Should the drum filter have only one vacuum line,.
and given a total water consumption of 1·1 litre per
kg mud, the water could be divided thus: 0·4 litre­
to be used as diluting agent in the mixer for the total
purge; 0·7 litre for spraying on the cake on the drum
filter.

Actually, experience has shown that by this pre­
liminary dilution of the mud (before sending it
to the rotary filter) the performance of the latter is
improved. With identical values of vacuum and
speed of rotation, the cake deposit grows thicker
and is more porous as a result of decrease in the
viscosity of the liquid phase.

Ln conclusion, we would add that we feel the G.P.
filter design to be optimal. Any research work still
to be carried out will only relate to details. Most
of it actually concerns other applications, while we­
are also examining the possibility of continuous.
extraction of mud from the filter.

REDUCTION OF RETENTION TIME OF JUICE
AT HIGH TEMPERATURES

by C. G. M. PERK, M.R.I.E.(Neth.)

(Consultant, Sugar Milling Research Institute, University of Natal, Durban, South Africa)

LNTRODUCTION

A DEMAND for increased vapour pressure and
vapour bleeding may be occasioned by a need
for more power for irrigation or factory

extensions, e.g. addition of a refinery, or by a need
for heat economy owing to a shortage of bagasse.

An increase in vapour pressure is synonymous with
a higher boiling temperature of juice in the vapour
cells or in the first vessels. More vapour bleeding
requires vessels of bigger capacity with a longer
retention time of juice. The combination of these
two factors, i.e. higher juice temperature and longer
retention time, increases the danger of juice dis­
coloration and sucrose inversion. In this respect the
cane sugar industry is handicapped in comparison
with the beet sugar industry. Owing to the absence
of reducing sugars in beet juices, the clarified juice
can be sent to the evaporator with a pH well above
8'0, thus materially reducing the danger of inversion.
Owing to the presence of reducing sugars in cane
juices, the pH of the clarified juice may be taken to
only slightly above 7·0 in cane sugar mills.

Here we draw attention to the fact that with in­
creasing temperature the dissociation constant of
water increases, which implies that the concentration
of H+ ions as well as of OH- ions increases, as the
following table for (pure) water illustrates:

Temp. (0C) 0 22 50 75 \00 125 150

pH + pOH
pH = pOH

t4-92 14-00 13-26 12-70 12'29 11-85 11-63
7-46 7-00 6-63 6-35 6'14 5-92 5-82
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In the case of factory juices a similar phenomenon
occurs, but, fortunately, owing to the presence of
buffering substances the increase in H+ ion and OH­
ion concentration is smaller than that of (pure)
water_

Ln a beet sugar factory, during a period of several
months, SCHLEGEL determined the pH of samples of
clarified juice extracted after the first vessels of a
pressure evaporator'_ The measurements were made
both at 20°C and 128°C, a recording potentiometer
bcing used for the higher temperature. Based on the
collected data SCHLEGEL calculated an average pH
drop of 0·013 per °C for the temperature range 20°
to 128°C. Clarified juice with a pH of 8·6 at 20°C
appeared to have a pH slightly above 7·0 at a tempera­
ture of 128°C.

In the cane sugar industry we are less fortunate as
we have to operate at much lower pH values. This
is one of the main reasons why pressure evaporation
with juice boiling temperatures of 125°C and higher
has not been introduced in cane sugar mills.

For instance, if we assume, for argument's sake,
that the same temperature coefficient as determined
by SCHLEGEL for beet juice holds good for cane juice,
then clarified cane juice with a pH of 7·4 at 20°C will
have a pH of 6·2 and a pOH of 5·9 at the relatively
low temperature of 11O°e.

1 Zeitsc". Zuckerind., 1963, 88, t4--23.
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Lnitially the retention
time of the juice in the
first effect was 2 min 41
sec, in system (ii) it in­
creased to LO min 25 sec
and in system (iii), where
the semi-Kestner was
used, it fell again to 2 min
25 sec. This illustrates
that the retention time
with the two ordinary
vessels is 4f-times as long
as that of a specially
designed vessel'.

SEMI-KESTNER
ApPARATUS

Fig. I depicts a semi­
Kestner apparatus with a
heating surface of 20,000
sq.ft. composed of 4300
tubes of Ii in o.d. x
14 ft 0 in. Two sets of
apparatus of this size
were recently installed in
factories in Southern
Africa, in addition to a
number of smaller sets.

Owing to the high juice
velocity through the evap­
orator tubes the vessel
keeps clean longer and the
heat transfer rate is also
higher than that of ord­

inary (Robert) vessels operating under similar cond­
itions. The approximately 50% higher heat transmis­
sion coefficient reduces the required heating surface to
two-thirds that of Robert vessels. This, combined
with the reduction in the number of tubes because
of their greater length, results in a calandria with a
greatly reduced diameter. [n addition, the dishing
of the bottom of the semi-Kestner as depicted in
Fig. I reduces the juice volume below the calandria
still further compared with the inverse conical
bottoms of the Robert vessels, the total result being
that the juice capacity of the latter is about Sf-times
that of the semi-Kestner ofequal evaporation capacity.
Since the retention time is proportional to juice
capacity, it follows that the juice stays 5t-times longer
in the Roberts vessels than in the semi-Kestner.

The dishing of the bottom of the vessel not only
reduces the juice capacity of the vessel, but also
helps to distribute the juice uniformly over all tubes.

Installation of the save-all in a separate chamber has
two advantages. First, it leads to easier cleaning, as the
spaceabovethecalandria is free from obstructions, and.
second, it reduces materially the danger of entrainment.

Trying to clean more than 4000 tubes in one day
would require the operation of many motor-driven
brushes in a confined space. However. as the
, PERK: Quarterly Bull. Sugar Mil/ing Research Inst., (3), (4) &

(6); S. African Sugar J., 1957, 41, 549-552; 815-818;
1958,42,317-321.

~ .6/2"'¢=-~O!L-" _

RETENTION TIME

The following examples illustrate the increase in
retention time in first vessels when vapour bleeding
is introduced:

(i) A factory crushing 200 tons cane per hour was
originally equipped with a straight quadruple effect
of four vessels, each of 14,000 sq.ft. heating surface.

(ii) When vapour bleeding was introduced the
straight quad was replaced by two first vessels of
15,000 sq.ft. each, followed by three vessels of 9,000
sq.ft.

(iii) Instead of two first vessels with a combined
heating surface of 30,000 sq.ft. one semi-Kestner
evaporator of 20,000 sq.ft. was installed.

Note: The Robert type vessels had 6 ft-Iong tubes
of Ii inches o.d. and the semi-Kestner tubes of similar
diameter but with a length of 14 ft.

Fig. I

This example shows that even at the relatively low
vapour pressure of 5 p.s.i.g. (corresponding to a
juice temperature of 230°F or I LO°e), there is immi­
nent danger of inversion as well as of destruction of
reducing sugars, owing to a material increase in H+
ion as well as in OH- ion concentration.

Since both inversion and decomposition of reducing
sugars are governed by similar parameters (pH or
pOH, temperature and time), reduction of the retention
time of the juice to the barest minimum is the only
measure available.
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tubes stay clean longer (notwithstanding the higher
evaporation rate per sq. ft.), the cleaning can' be
spread out by brushing a certain number of tubes
each weekend.

The small vessel to the left of the calandria of the
semi-Kestner vessel serves as a manifold for the
downcomers and as a float chamber for the auto­
matic juice level control. The sight-glasses lIT the
downcomer pipes make it possible to observe the

operation of the evaporator and its save-aU.

In the pipe connecting the juice collecting vat and
the space belOW the calandria- of the_- semi~Kestner
a gate valve, and sometimes also a non-return valve,_
is usually fitted. The gate valve is used to control
the circulation rate, while the non-return valve is
fitted to ensure that no short-circuiting of juice can
occur when the juice level in the collecting vat acci­
dently becomes too low.

CONSTITUENTS OF STANDARD LIQUOR
FILTER CAKE

i1y A. CARRUTHERS, J. F. T. OLDFIELD and M. SHORE

Paper presented to the 18th Technical Conference of the British Sugar Corporation Ltd., 1966

Introduction

A T all white sugar factories of the British Sugar
Corporation, high raw and after-product sugar
is dissolved in the thick juice to form standard

liquor, which is filtered after sulphitation before
crystallization. Leaf, candle or plate-and-frame filters
are employed for the standard liquor filtration and
kieselguhr Of perlite is used both as precoat and for
concurrent addition during filtration. The filter aid
usage is nOIDIally equivalent to some 20 to 60 Ib per
100 tons of beet.

In some countries, white sugar is produced without
any filtration after the evaporation station, and so
the value of standard liquor filtration was assessed
by examination of the composition of standard liquor
filter cake.

Procedure
At intervals during the 1965/66 campaign, samples

of filter cake weighing about 2 kg were collected
during discharge of the standard liquor presses at
Nottingham factory. This cake is normally returned
to 1st carbonatation and so the cake had not been
sweetened-off before sampling. Each sample was
thoroughly mixed and analysed by the following
procedure:

Samples of the fresh cake were triturated with
N hydrochloric acid and filtered. Calcium was
determined in the filtrate by EDTA titration and
oxalate was determined by permanganate titration
after reprecipitation of the calcium salt.

Samples of the fresh cake weighing 30 g were
extracted with 500 ml of 90% methanol, filtered and
dried. 0·5 g portions of the dried residue were hydro­
lysed with 3 ml of 50% hydrochloric acid in sealed
tubes at 110°C for 16 hours. The hydrolysate was
made alkaline with 2N sodium hydroxide and heated
at 100°C to remove ammonia. After neutralization
the residual amino nitrogen in the hydrolysate was
determined with the MOORE and STEIN ninhydrin:
hydrindantin reagent'. This value was multiplied by
6·25 and expressed as the protein content.
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Fresh cake was also washed with water to remove­
sugar as completely as possible; filtration after wash­
ing proved intractable and so the solids were recovered
by centrifugation. The washed material was dried at
1100 for determination of dry substance in the original­
cake. The dry material was extracted with ether and
the ether extract washed with N sulphuric acid and
with N sodium carbonate and then dried with sodium
sulphate. The ether solution was filtered and, after
removal of the solvent, the residue was weighed and
recorded as the oil content.

The amount of filter aid in the cake was deduced
by subtracting the weight of accountable constituents
from the weight of dry substance. For this purpose
the calcium in excess of that present in calcium oxalate
was multiplied by 2·5 to convert to weight of calcium
salts.

Results
The analytical values are recorded in Table I.

Table I. Components of standard liquor filter cake
(val lies expressed % dry substance in washed cake)

Oxalic
Filter acid

aid anhydrous Ca/ciulIl Protein Oir
Date (%) (%) % % %

14.10.65 92·8 1·27 1·92 0·78 0·95
8.11.65 91·9 1·08 2·28 1·37 0'47

11.11.65 92·6 1-43 1-44 2·28 0·95
4.12.65 92'9 1·35 2'17 0-58 0'35
5.12.65 92-4 0'93 2·23 O' 71 0-89

The analytical values are not proportional to the-
concentrations in standard liquor because the filter
aid usage is varied during the campaign. From the
actual filter aid usage, it is possible to calculate the
concentrations relative to the amount of beet sliced,
and relative to the white sugar produced. These
values are recorded in Tables U and Ill.

During the 1965/66 campaign, Peterborough raw
beet sugar for concurrent refining was also dissolved
in the standard liquor at Nottingham factory. Juice

1 J. Bio/. Cilem., 1954, 211, 907.
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Table VI. Precipitation of calcium oxalate during evaporation
Soluble oxalate-mg anhydrous acid

per 100S

Table IV. Relationship between lime usage and residual oxalate
concentration

Residual oxalate, mg
Lime usage anhYl/rolis acid

Juice gjlitre per litre
A 7·5 19·1
B 15·0 17·4
C 22·5 15·5

2 CARRUTHERS et QI •• Flip,,;, presented 10 9th Tech. Con/. British
Sugar Corp., 1956; 1.S.1., 1957, 59, 106.

3 CARRUTHERS & OLDFIELD; Paper presented to 12th Tech. Con/.
British Sligar Corp., 1959; I.S.1., 1959,61,376.

, CARRUTHERS Ft al.: Paper presented to 12th Tech. Con/. British
Sligar Cnrp., 1\159: I.S.J., 1959,61,376.

2nd carbonatation juice Thick juice
Brigg 11·1 5·1
York 8'4 5·0
Selby 7·1 5·7
Spalding 11·0 7·0

The filtered ~tandard liquor is still saturated with
respect to cakium oxalate and so more calcium oxalate
is precipiti\ted as ~vaporation continues in the
crystallization stages. Some of the precipitated oxalate
forms scale in the vacuum pans, while some remains
suspended in the sugar end syrups and is in part
separated with the low product sugars in the centri­
fugals. Separation of solid material from a 500 Bx
solution of Spaiding afterproduct sugar showed that
this sugar contained 8·8 mg of calcium oxalate per
100 g sugar.

Table V. Relationship between oxalate in raw juice and residual
oxalate concentration

Oxalate in raw Residual oxalate,
juice, mg anhydrous mg anhydrous

Juice acid per litre acid per litre
A 300 14·3
B 600 13·0
C 900 11·2
o 1200 14·1
E 1800 12·3

During clarification, the bulk of the oxalate is
preOJipitated in liming and, when the calcium content
is lowered by carbonatation, the 1st carbonatation
filtrate is no longer saturated with respect to calcium
oxalate; consequently no more oxalate is removed
in the normal 2nd carbonatation stage.

As the water is removed in the evaporators, the
residual calcium and oxalate become more concen­
trated so that the juice is again saturated with respect
to calcium oxalate. Calcium oxalate precipitates in
the evaporator juice, and some remains suspended
in the juice while some is deposited to form scale on
the evaporator tubes. Analysis of an evaporator
scale from Spalding factory showed the scale to
contain more than 75% of calcium oxalate mono­
hydrate. The suspended calcium oxalate contributes
to that removed in standard liquor filtration.

About half of the oxalate remaining after clarifi­
cation is precipitated during evaporation, as demon­
strated by the oxalate concentrations in 2nd carbona­
tation and in unfiltered thick juice recorded in Table
VI.

Oil
1·3
l-I
2-4
0·9
2·4

Protein
1·0
3·1
5·8
1·5
1·9

Filter
aid
125
202
234
245
245

Date
14.10.65
8.11.65

J 1.11.65
4.12.65
5.12.651

is not filtered after the evaporator stage in the raw
sugar process and any insoluble material would re­
main in the raw sugar and contribute to the Notting­
ham standard liquor filter cake. The concurrent
refining would therefore slightly inflate the values per
100 tons beet in Table II, but would not" be expected
significantly to affect the values relative to sugar
production recorded in Table Ill.

Table n
-Components of standard liquor filter cake relative to beet sliced

(values expressed as Ibj J00 tons beet)
Calcium
oxalate Other

Filter mono- calcium
Date aid hydrate salts Protein Oil

14.10.65 43 0·95 0·63 0·36 0·44
8.11.65 68 1·30 1·33 1·02 0·35

11.11.65 84 2·10 0·72 2·06 0·86
4.12.65 76 1·80 1·29 0·48 0·29
5.12.65 76 1·26 1·50 0·59 0·73

The cost of filter aid alone rises to about 2s 6d per
·ton of sugar but the removal of the components
·shown in Table III is clearly an essential feature in
the production of high quality white sugar. In the
absence of a standard.liquor filtration stage, the white
sugar would contain from 0·007% to 0·016% impurity
from this source. The origins and effects of the
individual components are considered below.

Table fiT. Components of standard liquor filte(cake relative to
white sugar prnduced

(values expressed as mg!IOO sugar)
Calcium
oxalate Other
mono- calcium

hydrate salts
2·6 1·8
3-9 3-9
5·9 2·0
5·8 4·2
4·0 4·8-

Ca!cium··Oxa!ate
On average, rather more than half of the calcium

salts removed on the standard liquor filters consisted
·ofcalcium oxalate. Although the solubility product of
calcium oxalate is extremely low, it has been shown
both from theoretical considerations· and by radio­
-chemical assay' that the oxalate in raw juice is incom­
pletely removed in the liming and carbonatation
procedure. The residual oxalate level of some 10-15
mg/litre in 2nd carbonatation juice' is about 100 times
greater than would remain after liming an aqueous
solution of potassium oxalate in 10% sucrose.

If only a solubility relationship was involved, the
residual oxalate after juice clarification would be
independent of the amount of lime used and of the
oxalate concentration in raw juice. The effects of
variations in lime usage, and of raw juice oxalate
-concentration at a constant lime addition of 15 g/litrc,
are recorded in Tables IV and V. The variation~ in
Table V were obtained by adding potassium oxalate
to the raw juice in samples B to E. -

The residual oxalate levels demonstrate that the
oxalate elimination is determined predominantly by
solubility relationships.
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CONSTiTUENTS OF ST,I\NDARD LLQUOR FILTER CAKE

The calcium oxalate removed by standard liquor
filtration therefore originates partly from precipitation
of calcium oxalate in the evaporator stage and partly
from the calcium oxalate precipitated in the sugar
end and re,turned to standard liquor with the remelt
sugars.

Minute amounts of calcium oxalate are also
precipitated with the first product sugar and .can
contribute turbidity to this sugar. With 'sugars
exhibiting relatively high turbidity it is possible to
distinguish turbidity due to calcium salts from that
arising from other sources, by measurement, of the
turbidity of a 500 Bx solution of the sugar before and
after acidification with hydrochloric acid. Calcium
oxalate is soluble in dilute mineral acid and the
calcium salt turbidity is removed on acidification.

Even when the turbidity is relatively high, the
amounts of insoluble matter are very small indeed and
are normally ~stimated in terms of mg per kilo of
sug~r rather, than the mg per \00 sugar quantities
reported 'above. The limit proposed by the Codex
Alimentarius Commission for insoluble matter in
filst grade white sugar is 20 mg per kilo and the
choice of this limit has been influenced more by the
difficulty of measuring smaller 'levels rather than by
any difficulties in achieving the standard in production
sugar.

By selecting' sugal'S exhibiting relatively high'
turbidity, it proved possible to separate insoluble
material by continuous-flow, high-speed centrifuga­
tion. A sample of between 9 kg and 18 kg of sugar
was required to produce an adequate yield of insoluble
matter. The sugar was dissolved in an equal weight
of water and passed through a continuous-flow rotor
on a high-speed centrifuge operating at 17,000 r.p.m.
The recovered solids were washed with water, ex­
tracted with methanol, dried and weighed.

The analysis of the insoluble material is recorded
in Table Vil.
Table vn. Insoluble material from sugar exhibiting relatively

high turbidity
Acid-

Total insoluble Calcium
solids ma/ter,~ oxalate,

Sample Turbidity mg/kg mg/kg mg/kg
I 18 7,2 0,9 3,5
2 22 6-4 H
3 18 6,0 0·6 3'4

The calcium oxalate recovered, even from these
selected sugars, represents less than one tenth of the
{}xalate removed by standard liquor filtration, as
recorded in Table Ill.

II' the standard liquor were not filtered, the add­
itional calcium oxalate passing through into the
first product crystallization stage would therefore
give rise to unacceptable levels of turbidity in the
white sugar.

Other calcium salts
In addition to calcium oxalate, other calcium Salts

are removed in standard liquor filtration as shown '\;I
Table Ill; at least part of this material was found to
exist as calcium carbonate.
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The calcium carbonate cannot be precipitated by
the same mechanism as is responsible for calcium
oxalate precipitation. Much of the carbon dioxide in
the second carbonatation juice is evolved during
evaporation and molasses contains very little carbon
dioxide. Also, as the pH is lowered, both by sulphita­
tion and by chemical changes in the evaporators and
sug1f end, the carbonate: bicarbonate :carbonic acid
equilibrium is increasingly shifted away from the
carbonate ion form, so that only a very small percent­
age of the total carbon dioxide exists as carbonate ion
in standard liquor. It is not therefore to be expected
that the juice would become saturated with respect
to calcium carbonate at any stage subsequent to
thin juice sl,l\phitation.
,The calcium carbonate probably arises from

minute leakages of precipitate from the second
carbonatation filters. Other calcium salts may also
be returned to the standard liquor with the after­
product sugar, if lime is added to the crystallizers
for pH, adjustment.
Th~~ilciumsalts, other than calcium oxalate, would

also give, rise to unacceptable turbidity in the white
sugar ifstandard liquor filtration were omitted.

Oil
It is often necessary to add antifoam oil to control

foaming in continuous diffusers. At Nottingham
factory about 40lb of "Kilfoam RjY" per 100 tons
of beet is employed. This oil is almost completely
removed in the carbonatation procedure. Very much
smaller quantities of purified vegetable oils are some­
times required to control frothing in the evaporators;
for this purpose cottonseed oil is added to the thin
juice at Nottingham factory and the average usage
is equivalent to about 0·7 to 1·5 Ib per 100 tons of
beet.

The natural oils in the beet itself provide a third
possible source of oil in the process. To obtain
samples of beet oil, washed fresh beet were shredded
and dried in a current of warm air and then extracted
with diethyl ether. The ether extract was washed
with acid and alkali, and dried in the same manner
as employed to isolate the oil from fiilter cake. After
removal of the solvent the residue represented a yield
of about 0,009% on beet, equivalent to about 20 Ib
per'100 tons of beet. If completely extracted in
diffusion, the beet oil would be equivalent to about
half of the total antifoam oil usage.

Samples of the three oils, and of the cake oil, were
hydrolysed with alcoholic potassium hydroxide, to
liberate the component fatty acids which were
separated by ether extraction and then coverted to
methyl esters by treatment with methanol in the
presence of boron trifluoride. The individual fatty
acids were detected and estimated by gas chromato­
graphy and the concentrations of the component
fatty acids are expressed as proportions of the palmitic
acid content in Table Ylll.

Linolenic acid was detected only in the beet oil,
but the remaining fatty acids, all of which are common
constituents' of most nattJ~" I oils, were found to be
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present in all the oil samples. The relative proportions
of the fatty acids differ in the four oil samples, but
these differences cannot be used to deduce the source
of tne cake oil because, if traces of the beet oil or
"Kilfoam" survive the clarification procedure, fract­
ionation may have occurred so that the fatty acid
composition of these traces may differ from that of
the original oil.

Table VIII. Relative proportions of fatty acids in hydrolysed
oil samples, palmitic acid = 1·0

Myris- Palm- Lino: Lilla-
Sample tic itie Stearic Oleic leie lenie
Cake oil 0·04 1·0 "0' \6 O'34 0·07
Beet oil "trace \'0 trace 0·36 3'92 0·54
Cottonseed 0·04 "1·0 0·\0 0·60 2·tO
"Kilfoam" 0·23 1'0 0·51 0·52 trace

From the low linoleic acid content of the cake oil,
however, it appears unlikely that the cake oil arises
exclusively from the cottonseed" oil added after
clarification.

The three oils were also compared with the filter
cake oils by thin layer chromatography on "Kieselgel
H". After development in 85:15:10 heptane:diethyl
ether :acetic acid, the plates were sprayed with
concentrated sulphuric acid and heated at 110°C for
5 minutes to detect the components.

Qualitatively, all of the filter cake oils yielded
similar patterns with components at Rf values of
0,16, 0·26, 0·29 and 1·0. The latter spot consisted of
three different coloured bands running virtually with
the solvent front. The three 'oil samples were also
resolved into multiple components and all gave
components at Rf 0·29 and 1·0 but only the beet
oil yielded a component at Rf 0·24 to match that
in the cake oil.

The bands at Rf 1·0 were eluted from the chromato­
gram and redeveloped in water-saturated heptane. In
this solvent the fast bands from the cake oil were
resolved into components at Rf 0'4, 0·5. 0·7 and 0·9
which coincided with the fast bands from "Kilfoam",
whereas the same bands from beet oil and cottonseed
oil remained close to the start line.

From the chromatographic evidence, it seems
probable that the filter cake oil contains components
from beet oil, cottonseed oil and "Kilfoam". The
total amounts of oil are quite small but the standard
liquor filtration serves a useful purpose in removing
these traces.

Prolein
Before hydrolysis, the cake samples were washed

until no free amino acids and no pyrrolidone car­
boxylic acid could be detected in the washings. After
hydrolysis, the amino acids produced were resolved
by electrophoresis of hydrolysed raw juice protein.

Protein is not, however, the only potential source
in standard liquor which could yield amino acids on
hydrolysis. It has been shown' that amino acid
deoxyfructoses are produced in the sugar end from
the free amino acids in the syrup and these com­
pounds are intermediates in the colour-forming
Maillard reaction in beet process liquors. The possi-
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bility arose that amino acids obtained on hydrolysis
of the filter cake originated as Maillard reaction
complexes.

The majority of the constituent units in vegetable
protein are oc-amino acids'. One of the free amino
acids in beet juice is y-amino butyric acid and this
y-amino acid is not a normal constituent of protein'.
The free y:amino butyric acid in beet juice readily
forms a deoxyfructose compound in the sugar end'
and so it would be expected that y-amino butyric
acid would be a constituent of the Maillard complexes.

y-Amino butyric acid was not found on hydrolysis
of raw juice protein or of standard liquor cake. The
vast majority of the raw juice protein is removed in
clarification but it appears that the nitrogenous
material removed by standard liquor filtration consists
of protein and is not a Maillard reaction product.

Dilute solutions of protein are' normally surface
active and so the quality of the white sugar would
probably be reduced if these traces of protein were
not removed in standard liquor filtrates.

Summary
Calcium oxalate, other calcium salts, protein and

traces of oil are shown to be components of standard
liquor filter cake. In the absence of a standard
liquor filtration stage, insoluble material equivalent
to 0·007 to 0·016% of the white sugar production
would be passed to the vacuum pans.

Thin juice is not saturated with respect to calcium
oxalate but, with the removal of water in the factory
process, the juices became saturated and calcium
oxalate is precipitated. The calcium oxalate removed
by standard liquor filtration originates partly from
precipitation in the evaporator stage and partly from
calcium oxalate precipitated in the sugar end and
returned to standard liquor with the remelt sugars.

The other calcium salts consisted predominantly of
calcium carbonate and probably arose from minute
leakages of precipitates from the second carbonatation
filters. The calcium oxalate and other calcium salts
would give rise to unaccepable turbidity in the white
sugar if standard liquor filtration were omitted.

Natural beet oil and anti foam residues probably
give rise to the traces of oil in the standard liquor
filter Fake. Most of the raw juice protein is removed
in c1lITification but small amounts of protein residue
are trapped on the standard liquor filters.
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Ratooning of sugar cane in Bihar. S. K. PAREKH.
Indian Sugar, 1966, IS, 671-673.-The writer con­
siders that insufficient attention is given to ratoon
crops in Bihar where growers are inclined to lavish
much attention on plant crops but neglect ratoons,
regarding them as a gift from nature. The importance
of manuring and irrigating ratoons to obtain high
yields is stressed.

* * *
The influence of climatic conditions on the maturity
of sugar cane in Tucuman. F. A. FOGLIATA. La Ind.
Azuc., 1966,71, 17.-Weather and climatic conditions
over a period of six years (1958-63) are discussed in
n,lation to sucrose content and maturity in the
variety N :Co 310. Factors discussed include light
intensity, relative humidity, temperature, rainfall and
evaporation.

* * *
Th: spacing of monogerm sugar beet seed. H. W.
STRICKER: Zucker, 1966, 19, 171-174.-A study was
made of sowing pelleted monogerm sugar beet seed
at different spacings, 3, 4'5, 7 and 8 cm apart, and
correlating this with subsequent singling and other
labour costs and final yield. Increasing the spacing
from 4·5 cm to 7 or 8 cm reduced the manual ·Iabour
requirement for singling by an average of 25·6 and
38·1% respectively.

* * *
Control of root-knot nematodes on sugar cane in
Florida. J. A. WINCHESTER. Sugar J. (La.), 1966,
28, (10), 22-23.-Much of the increased planting of
cane,in Florida in recent years has been on I.,.nd pre­
viously used for vegetables. While pre-plant nema­
tocide treatment may give good nematode control to

·the plant cane, the effects have worn off by harvest
time and with the ratoon crop. An account is given
of experiments with three nematocides (ethylene
dibromide, dichloropropene and B-25141) applied
two weeks after harvesting. All were effective in
reducing nematode populations and increasing cane
growth and vigour. B-25141 gave the best control.

* * *
Additional hosts of the beet water mould. C. L.
SCHNEIDER. J. Amer. Soc. Sugar Bee[ Tech., 1965,
13, 469-477.-This mould OT fungus (Aphonomyces
coch/ioides) is associated with black root disease of
sugar beet in the Great Lakes region. A study of
alternative hosts is recorded. Inail, 28 new experi­
mental hosts were discovered, ranging over 8 families
(all Dicolytedons); 19 species were found to be
natural hosts.
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Production practices affecting yield and sugar content
of sugar beets grown in Ontario, Canada, 1961 and
1962. C. S. BALDWIN, C. E. BROADWELL and J. F.
DAVIS. J. Amer. Soc. Sugar Bee[ Tech., 1965, 13,
509-522.-Data were collected from some 1700
farmers, representing 20,000 acres of sugar beet, and
later analysed. Several different sugar beet production
practices were correlated with yield of roots, sugar
per acre and sucrose content. Coarse or fine tex­
tured soil made little difference.

* * *
Host-parasite relations of Nacohbus balatiformis on
the sugar beet and other hosts. M. L. SCHUSTER, R.
SANDSTEDT and L. W. ESTES. J. Amer. Soc. Sugar
Bee[ Tech., 1965, 13, 523-537.-This little-known
nematode is economically important with sugar beet
in western Nebraska and elsewhere. Further studies
on the nature of the pest (cytopathology and histo­
pathology) are recorded.

* * *
Sugar beet breeding lines combining resistance to
bolting and disease. J. S. McFARLANE and 1. O.
SKOVEN. J. Amer. Soc. Sugar Bee[ Tech., 1965, 13,
555-562.-A list of breeding lines available to sugar
beet breeders in the United States is given in three
sections, viz. open pollinated selections, multigerm
in-bred lines and monogerm in-bred lines. Notes
about each line are supplied.

* * *
Infield rail-car transport. ANON. Vic[orias Milling Co.
Expl. S[a. Bull., 1966, 13, (3 & 4), 3.-Details are
given of a new method of transporting cane, still in
the experimental stage. A specially designed trailer,
with tyres 24 inches wide, has a length of rail track
built into it. This can be made to connect to the usual
rail track and a loaded cane truck or car is drawn on
to the trailer by means of a winch or tractor. 1.1 is
claimed that under Philippine conditions this "infield
rail-car transport", as it has been called, could save
time, labour and money.

* * *
Variety yield performance in the Philippines. ANON.
Vic[orias Milling Co. Exp[. Sla. Bull., 1966, 13,
(3 & 4), 4.-The performance of different cane
varieties in the Victorias Milling Company's five
haciendas or estates during the 1964-65 crop year is
discussed. The Philippine variety Phil. 54-60 gave
the best overall performance, with an average of
76·82 tons/ha and 118·27 piculs (8,3 short tons) of
sugar per hectare. The American variety CP 29-116
was next in performance and yield, followed by the
Barbados variety B 37172. Results with nine other
varieties are reported.

...
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Reduction in yield due to cane tasselling can be minim­
ized. ANON. Viclorias Milling Co. Expl. Sla. Bull.,
1966, 13, (3 & 4), 7.-It is pointed out that losses
due to tasselling or flowering in the Philippines, which
can be heavy with some varieties, may be largely
avoided by planting only during certain months, i.e.
July to October.

* * *
Performance of some imported cane varieties (in Brazil).
F. DE MENEZES VEIGA. Brasil Aruc., 1966, 34, (3),
46--47.-A brief account is given of the performance
so far of some recently imported sugar cane varieties.
Figures showing yield, sucrose content, juice purity,
etc., are given in tabular form. Of the 18 varieties
dealt with, 12 originated from Coimbatore, 2 from
Barbados and 4 from Guyana.

* * *
Cytology of Saccharum robuslum and allied species
and hybrids. S. PRICE. Brasil Aruc, 1966, 34, (3),
48-58.-The importance of the wild cane Saccharum
robuslum to the sugar cane breeder in his quest for
better or disease-resistant varieties of cane is ex­
plained and the role it has played in the past dis­
cussed. The chromosomes, or chromosome counts of
different varieties or geographical races of this wild
cane, are dealt with at some length.

* * *
L 60-25 is released. L. L. LAUDEN. Sugar Bull., 1966,
44, 252.-This new variety, bred at Baton Rouge,
Louisiana, U.S.A., was released in May 1966. Its
three outstanding features are early maturity, high
sugar content and high yield. It also produces well
on all soil types. Unfortunately it shows high sus­
ceptibility to mosaic disease.

* * 'K

Field properties of sugar beet seed and consideratfons
on the mechanizatfon of thinning. B. EHNROT. Sacker
Handl. II, 1965, 20, 19-38.-Laboratory and field
experiments with sugar beet seed showed a con istently
lower germination rate with field-sown than wllh
laboratory-sown seed, varying from 16% to 40%,
with an average of 27%. Seed sown by hand in the
field gave better germination than seed sown by
machine. On average, germination of machine-sown
seed was only 90% of that sown by hand. The mathe­
matics of thinning is discussed in some detail.

* * *
"Meringa" has transformed North Queensland sUJ:ar
farming. ANON. Producers' Rev.. 1966, 56, (5), 21.
The many facets of sugar cane research being carried
out at the Meringa Experiment Station are briefly
described, especially pest control. The now successfu'l
control of grey-back grubs with BHC dust, saving the
industry £2,000,000 annually. was initiated there.
Other lines of work are concerned with the control
of the frenchi grub, funnel ants, grasshoppers and
army worms.

25% sugar yield 'increase possible. ANON. Producers'
Rev., 1966, 56, (5), 9.-The views of an Australian
sugar cane scientist are quoted as supporting this
belief, viz. that new varieties of cane, yet to be bred,
will be capable of this increase in yield.

* * *
Evaluation of "Phosfon" and maleic hydrazide as latc
season yield stimulants on sugar cane. N. E. DELFEL,
E. ORTIz-TORRES. C. COLBERG and G. SAMUELS.
Trap. Agric., 1966, 43, 199-210.-Most cane growers
have to cut at least part of their crop before or after
it reaches maximum sugar content in order to meet
milling schedules. Chemical treatment to hasten or
to delay sugar production in the plant might be a
solution to the problem. Separate stools were treated
and details are given of the sJ::ecial spray equipment
devised and used. "Phosfon" (2,4-dichlorobenzyltri­
butyl phosphonium chloride), a plant dwarfing agent,
at 0·04, 0·2 and l'Olb/acre had no beneficial effect.
With maleic hydrazide at 3 Ib/acre after 4 weeks and
at 15 Ib/acre after 6 weeks, stools contained 5% and
12% more sugar, respectively, than untreated stoo;,.
Sugar in juice. purity and Brix were also correspond­
ingly higher.

* * *
How to control the sugar cane borer. E. A. CANCIENNE
and S. HENSLEY. Sugar Bull., 1966, 44, 268.-1n­
secticides are recommended only for 2nd and 3rd
generation borers and only when field inspection
indicates, i.e. when 5% of the stalks show sma I[
borers on leaf sheaths. The following insecticides,
formulated as 30/60 mesh granules. are recomm­
ended at the rate. of 15 Ib per acre-"Endrin 2°;';",
"Guthion 7%", "Sevin 20%" and "Thiodan 3%".

* * *
Preharvest water stress for (San Joaquin) Valley sugar
beets. G. V. FERRY. F. J. HILLS and R. S. LOOMIS.
Calif. Agr.. 1965.19, (6), 13-14; through BioI. Abs.,
1966.47, 5049.-Moderate water stress (dehydration)
prior to harvest did not significantly reduce sugar
production. Higher sucrose content and lower pro­
duction costs could make this practice profitabl~ if
stress is not prolonged.

* * *
An analysis of production practices of sugar beet
farmers 1961-1%3. C. S. BALDWIN, J. F. DAVIS and
C. E. BROADWELL. Mich. Agr. Dcpt. 510. Quarl.
Bull., 1965, 48, (I). 36-63: through BioI. Abs.. 1966,
47, 4636.-Data from a three year survey are given.
Among fa~tors associated with high yield are tile
drainage, prtvious crop (especially when beet follows
corn). manure application, depth of ploughing,
early planting and adequate K and P fertilizer.
Production was maximum when beets were harvested
after 15th October. In two out of three years the
sucrose content of roots was reduced as the amount
of nitrogen applied was greater than 70Ib/acre.
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AGRICULTURAL ABSTRACTS

Introduction of the sugar cane borer parasite Diatraeo­
phaga striatalis to Reunion and Madagascar. J.
BPENIERE et al. Agronomie Tropicale, 1966, 21,
361-384.-The first attempts at introduction, direct
in the field in 1964, to control the borer Diatraea
saccharalis were unsuccessful because of dry weather.
Subsequently the parasite was again introduced and
successfully bred under laboratory conditions. A
detailed, illustrated account of the methods employed
is given.

* * *
Weeds of Mauritius. 13. Plantago lanceolata. E.
ROCHECOUSTE and R. E. VAUGHAN. Mauritius Sugar
Ind. Research Inst. Leaflet, 1964, (9), 3 pp.-This
weed, one of the plantains, also called "herbe caro­
line", grows at all altitudes in Mauritius and has
become troublesome in cane fields, probably because
of its tolerance to the auxin-type weed killers MCPA
and 2,4-D. "Simazine" and "Atrazine", at 3 Ib
active material per acre, give satisfactory control.

* * *
'Weeds of Mauritius. 14. Eleusine indica. E.
ROCHECOUSTE and R. E. VAUGHAN. Mauritius Sugar
Ind. Research Inst. Leaflet, 1965, (14), 4 pp.-This
grass, sometimes called goosegrass or "chiendent", is
a common weed in warm countries. It is fully de­
scribed and illustrated. In Mauritius it is troublesome
in gardens and along roadsides but is not a serious
problem in sugar cane fields. With its shallow root
system it is easily eradicated by hand cultivation.

* * *
Sugar beet-an economic study based on a survey in
Yorkshire 1963/4 and 1964/5. J. W. WOOD. Univ. of
Leeds, Dept. Agric., Econ. Section Rpt. 1966, 72 pp.
All aspects of sugar beet cultivation and production
in Yorkshire, England, over two seasons are discussed
in tUTO. A surprising conclusion is that sugar beet
in Yorkshire is over-fertilized and that "lower appli­
cation of plant nutrients, particularly nitrogen, would
substantially enhance the profitability of sugar beet".

* * *
Results of comparative sugar beet variety trials carried
out in Belgium from 1961 to 1965. N. ROUSSEL and
R. VAN STALLEN. Pub. Tech. Inst. BeIge pour Amel.
Betterave, 1966, (I), 1-20.-A detailed account is
given of field trials carried out at three centres (Hes­
baye, Hainaut and Flandres), with multigerm and
with polished and graded seed. Results are given
in a series of 26 tables.

* * *
Growth, pests and diseases of the sugar beet in Belgium
during 1965. L. VAN STEYVOORT. Pub. Tech. Inst.
BeIge pour Amel. Bellerave, 1966, (2), 21-49.-An
account of weather conditions is given, the season
being less favourable than 1964, with less sunshine.
Average yield of roots was estimated at 38·78 kg/ha.
The season favoured attacks by millipedes a.nd by
Ditylenchus dipsaci (on seedlings). Losses due to
virus yellows were light owing to late appearance
of aphids. These were estimated at 1'2%, as in 1964.

Sugar beet yellows in 1965 (in Belgium): results of
trials carried out with systemic insecticides. L. VAN
STEYVOORT. Pub. Tech. Inst. Beige pour Amel. Beller­
ave, 1966, (2), 51-67.-During the 1965 season
aphids appeared late owing to weather conditions
and increased little. Consequently systemic insecti­
cides bad little effect, confirming the belief that when
aphids do not appear until June their use may not
be justifiable or economical.

* * *
Problems of maintaining soil fertility with special
regard to sugar beet cultivation. A. HERKENRATH.
Zucker, 1966,19, 66-70.-The writer points out that
beet growers in Germany make good use of the wide
range of fertilizers produced by Gemlan manufactur­
ers but do not always, in his view, make sufficient
use of lime, especially on the heavier soils. The
matter is discussed.

* * *
Taxonomy, morphology and anatomy of Saccharum
and varietal identification. U. VUAYALAKSHMI. Coiln­
batore Summer School for Sugar Cane Scientists,
Summary of Lectures, 1966, (2), 5 pp.-The five
species of Saccharum, as at present recognised, are
briefly described and the importance of morpho­
logical characters of leaf and stalk stressed. The value
of certain anatomical characters in classification and
in disease or pest resistance is discussed. The number
of improved sugar cane varieties now in commercial
cultivation in India is over 30. Six of these are
approved varieties for Madras and Kerala States.
The diagnostic characters of these six are described
and a key for their identification given.

* * *
Sugar cane breeding. J. THULJARAM RAo. Coimbatore
Summer School for Sugar Cane Scientists, Summary of
Lectures, 1966, (3), 4 pp.-The history of sugar cane
breeding in India is briefly sketched and the present
importance ' ifferent commercial varieties referred
to. This is lowed by a discussion of breeding
objectives, breeding techniques and breeding systems.

* * *
Sugar cane genetics. S. S. SHAH. Coimbatore Summer
Schoolfor Sugar Cane Scientists, Summary ofLectures,
1966, (4), 2 pp.-Many cultivated sugar cane varieties
are inter-specific hybrids. The genetics of sugar cane
is complex for several reasons. These are discussed.
Nevertheless the genetics of several characters has
been studied. Juice quality is important, having been
derived from Saccharum officinarum in the case of
cultivated varieties. Location may be important in
regard to juice quality.

* * *
Sugar cane physiology. K. M. NAIDU. Coimbatore
Summer School for Sugar Cane Scientists, Summary of
Lectures, 1966, (6), 4 pp.-The life cycle of a sugar
cane crop may be regarded as consisting of four
phases: germination, tillering, grand period of growth
and the ripening phase. These are discussed in tuTO.
Nutrition, water requirements, metabolism and
flowering are also considered.
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Cartier's ne" refinery serves Canada. R. H. DANON.
Sugar y A=Llcar, 1966, 61, (5), 52-53.-lnformation
is given on the processes and equipment used at the
Montreal refinery of Cartier Refined Sugars Ltd.
The refinery supplies primarily industrial and com­
mercial users and also produces liquid sucrose and
liquid invert. It is designed to produce 150 tons of
sugar daily, but output exceeds this figure.

* * *
Lusita's modern techniques cut costs. ANON. Sugar y
AZLicar, J966, 61, (5), 55.-Details are given of the
processes and equipment used at the Lusita refinery
of Jose Cojuangco & Sons lnc. at San Miguel, Tarlac,
Philippines. This Stork-Werkspoor refinery uses a
3-massecuite system and has a rated capacity of 250
metric tons of brown sugar per day, with a possible
increase to 750 tons/day.

* * *
Segura's accelerated natural circulation evaporator.
J. FERNANDEZ C. Sugar y Azucar, 1966, 61, (5),
56-59.-Details are given of the Segura evaporator'.

* * *
Separation processes in sugar refining. TATE & LYLE
REFINERIES LTD. Filtration & Separation, 1965, 2,
364-368: through S.f.A., 1966, 28, Abs. 110.-The
sugar refining process as currently used at Plaistow
refinery is described with special reference to thc
carbonatation process and to the bacteriological
filtration of liquid sugar. Carbonatated liquor is
filtered in leaf filters, preferably of the rotary vertical­
leaf type at a nomlal rate of 3·5 gal/sq.ft./hr. The
chalk cake is sluiced out when compact and is
sweetened-off in filter-presses, the sweet water being
used for melting. Bacteriological filtration is carried
out either in vertical-leaf type pressure filters using
CaSO, as filter-aid, or in horizontal-leaf filters using
a kieselguhr-perlite-asbestos pre-coat. Some dis­
advantagcs of existing continuous centrifugals with
regard to separation are briefly considered. A flow
diagram of the process is given.

* * *
The problem of frozen cane in the Argentine. W. E.
CROSS. Sugar J. (La.). 1966, 28, (10), 8-14.-The
nature of the chemical changes that take place in
frozen cane is discussed and the difficultics in factory
processing associated with such cane, especially as a
result of dextran formation, are considered. Measures
for dealing with the difficulties are recommended.
They include addition of formalin to prevent excessive
fermentation, particularly in the juice pans under the
mills, adding sodium carbonate to neutralize the acid
juices, and boiling the juice vigorously for a few
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minutes in open pans to improve selliingand fillration.
A second sulphitation of filtered clarified juice will
reduce viscosity, as will phosphoric acid solution
added to the vacuum pans. Should it be impossible
to boil 2nd and 3rd strikes. 1st product sugar only
should be produced and the molasses used for alcohol
production, if the factory has a distillery, as is usual
in Argentina. Special steps to take in juice analysis
are also recommended.

* * *
Some thoughts on the reduction of extraneous matter.
A. G. CLAIRE. Proc. 33rd COIlt: Queensland Soc.
Sligar Cane Tech., 1966, 25-27.-A scheme is suggested
in which the amount of dirt and trash accompanying
cane into the mill would be reduced. It assumes'
mechanical cutting and loading of the cane, which
would be tipped from the trucks onto a feeder table
and passed via an aligning drum, if necessary, to the
knife station. The feeder table and drum would have
slots and holes through which the dirt ana trash
would fall. The knife station would cut the cane
into short lengths which would then fall onto a slotted
conveyor taking the pieccs to the main carrier. The
separated dirt and trash would be collected and
weighed in order to obtain a correction factor to be
applied to the cane gross weight. After the cane
trucks had passed over the weigh bridge, certain ones
would be tagged for sampling, giving better representa­
tion of the bulk of the cane than would a grab sample.
Since these trucks would be treated separately, the
cut cane en route to the main carrier could be washed
with high-pressure water jets. In an alternative
scheme, after the weigh bridge all the cane would be
tipped out, passed by elevator to the aligning drum
and cut into short lengths which would then be
delivered to one of a number of bins on rails. These
would move round a closed-loop circuit during which
they would be weighed on another bridge, and the
cane emptied onto the main carrier. The identity
of the sample trucks would be maintained.

* * *
Operating bulk sugar installations with rubber-tyred
loaders. P. T. CAPRA. Proc. 33rd Cant: Queenslalld
Soc. Sugar Cane Tech., 1966, 35-40.-Two rubber­
tyred loaders, one with a 2-cu.yd. bucket and the
other with a 5-cu.yd. bucket, transfer sugar from the
bulk warehouse at Mackay at a combined rate of
666 tons of sugar/hr, being occasionally assisted by
one face shovel. The machines operate both as
bulldozers and loaders, and their advantages in cost
and flexibility over the face shovels they have replaced
are discussed.

I See I.S.J., 1966,68, 118.



SUGAR-HOUSE PRACTICE

Some effects of sour storage rot on cane juice quality.
B. T. EGAN. Proc. 33rd Can! Queensland Soc. Sugar
Cane Tech., 1966, 11-20.-1nformation from 4 years'
investigations on the effects of cane sour storage rot
has been collated and an analogy drawn with the
effects of freezing of cane in Louisiana. Both whole­
stalk and chopped-up cane was examined. it was
found that sour storage rot causes a substantial drop
in pH, probably as a result of acetic and lactic acid
formation, causes rather large increases in titratable
acidity, results in considerable polysaccharide forma­
tion (probably dextrans), considerably increases the
reducing sugar content, and causes substantial drops
in pol and purity. Of these factors, the most important
is considered to be fonnation of gum, since this is
the main source of difficulty in juice processing.
Thirty references are given to the literature.

* * *
The collection and disposal of flue dust and grits from
hagasse-fired sugar mill boilers. J. C. KILLEEN. Proc.
33rd Con{ Queensland Soc. Sugar Calle Tech., 1966,
41-48.-The causes of increase in bagasse furnace

• grit and dust arc discussed and the characteristics of
the component particles briefly considered. Dust
collector dynamics and precautions to be taken with
the collectors are discussed and extraction and
disposal methods described. Among the extraction
methods are mechanical and pneumatic extraction
from hoppers, while the disposal methods include
adding the flue dusts to the boiler ash system and
sluicing with water. The adverse effect of dirt particles
brought in with the cane on dust collectors, etc. is
mentioned.

* * *
Steam turbine lubricants. R. F. HOLMES. froc. 33rd
Con{ Queensland Soc. Sugar Cane Tech., 1966,49-55.
The requirements of a high-quality turbine oil are
discussed, including lubricating quality, viscosity,
heat conductance, oxidation stability, rust inhibiting,
demulsifying and anti-foam properties, and a suffici­
ently high ignition temperature. A discussion of
turbine oil specifications and service tests is followed
by a brief consideration of new developments in
turbine oil.

* * *Developments in the combustion of liquid fuels. A. C.
GATTEGNO and C. J. SANDO. Proc. 33rd Can! Queens­
lalld Soc. Sugar Cane Tech., 1966, 57-67.-The
general principles of oil firing for steam generation
are discussed and the various types of burners avail­
able described. including mechanical (pressure jet
and rotary cup) and twin-fluid types. The design of
air registers is briefly discussed and the advantages
of the parallel··throat design mentioned. More
modern developments discussed include gas recircu­
lation, and high-intensity, stoichiometric and two­
stage com bustion.

* * *Factors in clarification. J. P KaMEN. Proc. 33rd
Con{ Queellslalld Soc. Sugar Calle Tech., 1966,97-102.
Some of the factors in juice clarification are con­
sidered. Four categories of I;quid-solid separation
are di cussed: (i) Class r clarification, in which each
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particle maintains its entity during settling; (ii) Class
Jl clarification, in which the particles coalesce or
flocculate during settling; (iii) zone settling, in which
interparticle forces are strong enough to drag each
particle along in the same relative direction; and
(iv) compression, in which the particles are supported
by layers of solids below. Detention efficiency
(defined as effective detention time divided by nominal
detention time, where the former factor is the time
it would take in a batch operation to produce a degree
of flocculation equal to that actually obtained in a
given continuous basin and the latter is the time
required to pass, at a given feed rate, a volume equal
to the volumetric capacity of the basin) and sedi­
mentation volume are two controlling factors also
considered. Emphasis is placed on the proper
treatment of the juice before it is fed to the clarifier
in order to achieve a maximum settling rate.

* * *
Mud concentration within a clarifier tray. K. J. NIX.
Proc. 33rd Conf. Queensland Soc. Sugar Cane Tech.,
1966,103-110.-The concentration of mud in the juice
was measured at 12 sampling points within tray C
(3rd compartment from the top) of a Dorr AT.V.
clarifier of 24 ft diameter and 59,000 gal capacity. A
high mud level was maintained in the compartment
so that as many sampling points as possible were
"dirty". Clarifier feed, clarified juice at each overflow
weir and primary mud were also sampled. Flow
rate measurements of clarified juice and primary
mud for each tray were taken before and after
sampling. The results are tabulated and given in the
fonn of mud concentration profiles in tray C. A
graph showing mud concentration variation across
the tray is also given. From the tests, it is concluded
that the feed entering each tray mixes with partially
settled mud before moving out over the tray to be
clarified. Hence, the profiles of mud solids concen­
tration were essentially horizontal. However, there is
insufficient information on the settling mechanism
to justify any change in the design theories.

* * *
Pilot plant diffusion experiments. D. H. FOSTER and
J. W. HILL. Proc. 33rd Calif. Queensland Soc. Sugar
Cane Tech., 1966, 111-119.-The diffusion process in
which liquid is applied to the top side of a moving
bed of bagasse was simulated by an arrangement
incorporating a 6-ft high, 15-inch diameter vertical
tower in which about 75 Ib of loosely packed bagasse
was irrigated with a series of artificial juices. These
were prepared in steel drums and were initially heated
by direct steam injection, then maintained at a
constant temperature before being pumped to the top
of the tower. After the juices had been applied and
the bed allowed to drain, the tower was tipped and
the bagasse removed, weighed and sampled; a sub­
sample was pressed to give moisture contents of 45­
50%. The extraction times were 20, 24, 30 and 36
min. Temperatures of 80° and 90°C were used, except
in one case, where 95°C was used for cell killing. At
mean particle thicknesses in the range 3,7-6·9 mm,
the extraction from Ist mill bagasse varied from 82·81
to 93'73% (mean of approx. 88%) in bagasse. The
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overall extraction increased with reduction in particle
thickness (by 2·1 % with a reduction from 6 to 4 mm),
with rise in temperature (by 0·4% with a 10°C rise)
and with increase in retention (by 0'65% with a 10­
min increase). Experiments on 2nd mill bagasse
extraction at three factories gave results generally
in the range of 80-85% pol in bagasse, giving an
overall extraction of 96-97%. Tests were also con­
ducted on bagasse from various cane varieties to
determine their effect on bed permeability, which fell
steadily with decreasing average particle thickness.
Those canes with tough vascular bundles gave bagasse
permitting consistently higher flow rates than did the
soft varieties. The juice content of a bed was found
to have a significant effect on the amount of juice
required to wet the bed completely, and varied from
600% on fibre when well drained to 1200% when
flooded.

* * *
Cane shredder hammer performance. D. S. SHANN
and W. MCWHINNEY. Proc. 33rd Conf Queensland
Soc. Sugar Cane Tech., 1966, 151-156.-A number of
hammer sets (each containing 4 hammers) of various
compositions and treatments were installed in a
Searby shredder and their performance evaluated on
the basis of mass loss. Results of three separate
investigations are discussed. The four main cate­
gories were: (i) solid alloy hammers, including
chromium carbide types; (i) hammers having a mild
steel base with insert; (iii) hammers with an arc- or
flame-applied high chromium carbide deposit; and
(iv) hammers with miscellaneous arc- and f1ame­
applied deposits, including tool-steel types and those
with tungsten carbide deposits. The solid alloy
hammers and those with alloy inserts of the high
chromium carbide type suffered smaller mass loss
than those with deposited materials, while the types
with the high chromium carbide deposit were the
best in the deposit-type category. On the basis of the
results, Racecourse mill, where the tests were carried
out, has installed 9-lb hammers with flame-applied
chromium carbide deposits. As a result, the weekly
refurbishing time has been reduced by 50% compared
with that previou~ly required. The comparative
economics have not been evaluated.

* * *
Some thoughts on milling. J. A. MCGINN. Proc.
33rd Conf Queensland Soc. Sugar Cane Tech., 1966,
173-178.-Cane milling control is discussed under
two main aspects: rate control of the milling train, and
control of the individual mill. The first of these
includes metering of the fibre rate at No. I mill,
which system produces a constant fibre rate at constant
mill speed, and metering of the cane rate at the carrier,
which method is a development of the mechanized
carrier system, whereby the cane crushing rate is
regulated according to the weights of individual cane
trucks as measured at the weighbridge. Each truck
would be discharged over a period of time propor­
tional to its net weight, while the cane carrier system
would run at constant speed, the first mill being
controlled as the other mills in the train. Individual

mill control is sub-divided into constant speed control
and killer plate control. Constant speed control has
the disadvantage of possible failure in feeding at too
Iowa speed and consequent damage to the pressure
chute, if one is used. while the advantage of speed
reduction in improving extraction is the main ad­
vantage. The choice of a compromise speed is there­
fore required, although it is pointed out that wide
variations in the fibre rate will necessitate choosing
a high speed. The disadvantages of killer plate control.
where the blanket thickness is used to regulate engine
speed, are given as: severe speed fluctuations caused
by control instability, inadequate sensing and control
of the mill fibre loading, and risk of mechanical
damage to the pressure chute. Various devices
which might help to overcome the difficulties are
described.

* * *Circulation movements in sugar vacuum pans. P. G.
WRIGHT. Proc. 33rd Conf Queensland Soc. Sugar
Cane Tech., 1966, 179-l84.-Circulation in vacuum
pans was studied by means of a radio-active capsule
inserted into the massecuite, the movement of the'
capsule being followed by gamma ratemeters. Of the
types of pan used for high-grade boiling, the best
for circulation (i.e. with high percentage of true
circulation movement, a minimum of stagnation and
a maximum circulation and eddy speed) was one with
a central downtake calandria, a streamflow bottom,
circumferential steam distribution and low head
above the top tube plate. This was better than other
central downtake calandria pans and was also better
than two floating calandria pans as regards the
percentage of true circulation movement. Of the
various types of low-grade pans studied, no con­
clusions could be drawn, but it is suggested that if
the circulation characteristics of the best high-grade
pan mentioned above were as good as those of the
two coil pans tested, it would be the most economical
design for both high- and low-grade boiling. The
investigations suggest that the annular down take is
not as efficient as a large downtake, since the heating
process in the calandria tubes is not continuous but
involves a period of relative stagnation of the masse­
cuite, possibly with a slight downward movement,
until sufficient superheating of the heated layers
occurs, whereupon a large burst of vapour erupts
and ejects the contents. That part of the vapour
which does not ·collapse when it meets the cooler
massecuite above will reach the surface and result in
flashing. Fresh massecuite enters the tube from above
as well as below, and the greater the proportion of
massecuite from above the greater will be the reduction
in true circulation and the greater will be the increase
in the downcoming eddies above the calandria.
Hence, it appears that the floating calandria is less
favourable to ideal circulation but depends more on
the eruptive boiling and return by eddy currents
above the tube plate. While a steam jigger helped
increase circulation, louvres increased the tendency
for short circuiting to the tube elements, while retard­
ing downward movement through the extra frictional
drag surfaces.
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BEET FACTORY NOTES

The Findlay flume and condenser water system. S. L.
FORCE. J. Amer. Soc. Sugar Beet Tech., 1965, 13,
478-491.-In the system introduced in 1956 at the
Findlay beet factory of The Great Western Sugar
Co. in Ohio, the flume water is separated at the beet
wheel and is pumped to a liquid cyclone for grit
separation. The over-flow passes over Link-Belt
vibrating screens, which remove light solids, tops,
weeds, etc., and is then treated in two Dorr clarifiers,
each measuring 63 ft 8 inches in diameter x 12 ft
high. The water is retained 67t min, after which it is
pumped to the spray pond, which is provided with
four headers, each feeding 30 spray nozzles 15 ft
apart, where the temperature of the water is reduced
by an average of 21°F. The water is then returned
via an excess water pond to the main water "sump"
which pumps it to the "main water tank" supplying
all the condensers and other stations not requiring
clean water. The condenser water is collected in

,sealed tanks and piped to the "flume water tank",
whence it is pumped to the flumes. Water accumulat­
ing in the clarifier sludge pond and the lime mud
pond is re-utilized in the system to prevent excessive
accumulation of water from these sources. Data
obtained with the system are tabulated and advantages
and disadvantages of the scheme noted.

* * *
Ion exclusion purification of molasses. J. B. STARK.
J. Amer. Soc. Sugar Beel Tech., 1965, 13, 492-502.
At 90°C, "Dowex 50 W" resin in K+ form (X-4
cross-linkage) separated 50% of the sucrose in molasses
by static ion exclusion. On a commercial scale these
fractions, having purities of 80 or h.igher, could be
returned to intermediate pans. More than 65% of
the sucrose in cane molasses was eluted at a purity
of at least 68, compared with a maximum purity of 48
using the X-12 cross-linkage form of the resin. Frac­
tions of intermediate purity could, it is suggested, be
used to dilute fresh molasses and then recycled on
the column. The method was found to be also applic­
able to invert recovery from cane molasses.

* * *
Problem of juice deliming. S. ZAGRODZKI. Gaz. Cukr.,
1966, 74, 25-29.-The relative proportions of anions
and cations in beet juice at various stages of purifi­
cation (from raw to second carbonatation juice) are
shown diagrammatically, expressed in nomlalities,
and discussed. The successive reactions taking place
in 2nd carbonatation after CO, addition are given
in equation form and the effects of various factors
on deliming considered, in particular exchange of the
CO,"" anions for OH- anions when the pH falls,
with dissolution of the resultant Ca(OH)" In this
connexion, determination of the optimum -alkalinity
or pH in 2nd carbonatation is discussed and various
methods are described. The adverse effect of over­
and under-saturation is considered. Laboratory
tests have shown that a Ca salts content exceeding
70 mg CaO/lOOoBx will lead to an increase in the rate
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of scale deposition on evaporator tubes, while
below 40 mg CaO/100oBx some of the scale will
dissolve in the juice. At a Ca salts content below
17 mg CaO/IOOoBx there is risk of corrosion of the
heating surface. A brief survey is presented of
supplementary deliming methods.

* * *
Processing of beet tails in the Polish sugar industry.
J. LEKAWSKI and S. RZUCHOWSKI. Gaz. Cukr., 1966,
74, 30-32.-Data from all 77 Polish sugar factories
on beet tail processing are summarized. These cover
the proportion of tails to beets, the methods used to
convey the beets and tails to the factory, equipment
used in handling the tails, difficulties in tail processing,
etc. Only 26 factories processed all the tails, while
35 did not process them all, and the others only
partially.

* * *
Evaluation of waste waters from washing of sUj!ar
factory (filter) cloths. K. SKALSKI. Gaz. Cukr., 1966,
74, 32-35.-The quantity of waste waleI' emanaling
from filter cloth washing has been found by various
authors to vary within the range 4-15% on beet.
The characteristics of this waste water, according to
various authors, are tabulated and the N, P and K
contents compared with those of flume water and the
average contents in sugar factory waste water. The
Nand K contents are much higher than in the
other waste waters, while the P content is lower.
Methods of purifying the waste water are discussed.

* * *
Extension of Le§meriz SUl(ar factory. L HARGESHEIMER
and Z. RAKOWIECKI. Gaz. Cukr., 1966, 74, 35-37.
Details are given of the new equipment installed in
this white sugar factory to raise its capacity. In
1964/65 the factory produced a total of over 14,700
tons of sugar during a IOI-day campaign, with a
daily beet slice of over 1100 tons. Molasses yield was
3'24% on beet and molasses purity 60·2, while total
losses were 3·25% on beet. The final aim is a daily
slice of 2000 Ions of beet.

* * *
Thermal calculation of beet pulp drying. m. Reduction
in fuel consumption. T. BALOH. Zucker, 1966, 19,
190-197.-lt is shown with the aid of graphs and a
Sankey diagram that the fuel consumption in beet
pulp drying can be reduced to as little at 700 kcal/kg
of water by using boiler flue gases. The saving in
fuel will be higher the greater is the amount of flue
gas used and the higher its temperature. In contrast
to conventional drying, the fuel consumption will be
lower with lower input temperature of the gases.
The use of flue gas is also claimed to reduce fluctua­
tions in the heat economy of a sugar factory. The
fuel consumption can also be reduced by using gas
circulation, which at high temperatures (800-100°C)
will give the same reduction in fuel consumption as
will the use of boiler flue gas. However, with increased
quantities of circulation gas and correspondingly
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lower in"ut temperatures, the reduction in fuel
consumption will not be as great as with flue gas
usage, since some of the saving in fuel will be offset
by the greater energy requirements for gas circulation.

* * *
Process optimization even in the sugar industry?
W. DIEKERS. Zucker, 1966.19, 197-202.-The subject
is dealt with under four headings: (i) stages in process
automation and automatic process optimization:
fii) advantages of using process computers for sugar
factory operation; (iii) costs of an automatic process
optimization unit with process computer; and (iv)
step-by-step methods of realizing an optimization
programme. Diagrams are given showing an on-line,
open-loop computer for evaluating the measuring
value. calculating the characteristic quantity, etc., an
on-line, closed-loop computer for forward optimiza­
tion and for backward optimization. respectively, and
a direct digital contro!.

* * *
Optimal crystallization by cooling. D. SCHLIEPHAKE.
Zucker, .1966, ]9, 219-225.-The possibility of
optimizing crystallization by cooling (as opposed to
evaporation) is examined using the technique of
computation of variance. It is assumed that the crys­
tallization rate can be represented as a first order
reaction. Deviation of actual crystallization of sucrose
from that calculated by a simple formula is discussed
qualitatively. It is shown by means of time-tempera­
ture curves that optimal crystallization (a maximum
quantity of sugar obtained in the shortest possible
time) is possible only if the required supersaturation
remains within the metastable zone; should the super­
saturation exceed a certain upper limit, fine grain will
be f0n11ed. Hence, if the limit curve for fine grain
formation lies above the calculated optimal curve,
the calculated optimum is not feasible. Laboratory
studies and factory practice showed that the crystalliz­
ation rate will always be limited by fine grain forma­
tion. so that the above-mentioned calculation cannot
be used for optimization. Comparison of the calcu­
lated optimal curve with the fine grain formation
limiting curve demonstTates the importance of the
degree of dispersion of the crystal surfaces presented
during crystallization. With a fine dispersion surface
it is possible to approach the optimal curve more
closely than with a coarse dispersion. While mass
transfer results in slower crystallization than with a
pure surface reaction and tends to push the optimal
curve up towards the limit curve, the effect of the
growing surface will be to push the curve down again
as a result of increase in the de-sugaring rate.

* * *
Importance of limestone and coke distribution in shaft
lime kilns. J. MRAZEK. Lisly Cukr.. 1966, 82, 88-93.
Lime production in sugar factories is briefly considered
and feeding of limestone and coke into shaft kilns
discus ed. A new type of feeder is described, use
of which at one Czechoslovak sugar factory resulted
in reduced coke consumption, increased yield and
quality of lime and elimination of risk of under­
filling.
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Plate heat exchangers in the sUj!ar industry. A. BIELER.
Zucker, 1966, 19, 249-252.-The advantages of plate
heat exchangers are discussed and possible appli­
cations in the sugar industry considered. Methods of
cleaning the heat exchangers are also dealt with.

* * *
Observations on a beet pulp drum dryer heated by
waste gas. II. E. LEBEDA, L ESVADBA and W. VON
PROSKOWETZ. Zeilsch. Zuckerilld.. 1966, 91, 263-266.
Further tests were carried out during the 1965/66
campaign to determine various factors involved in
pulp drying in a gas-fired drum at Bruck a.d. Leitha
white sugar factory, Austria. The results are compared
with those from the previous campaign l

. From
pressed pulp of 81% moisture content 9,802 kg of
water, i.e. 96·77% of that in the pressed pulp, was
evaporated per hI' at a dry pulp throughput of
2,712 kg/hI'. These figures compare with the 1964/65
values of 79%, 7,705 kg of water evaporated per hI'
(96,3% of the pressed pulp moisture content), and
2,432 kg dry pulp throughput/hI'.

* * *
Control of mass change during sugar beet storage by
determining the content of invariable constituents,
particularly potassium. H. D. WALLENSTEI and G.
KAGELMANN. Zeilsch. Zuckerind., 1966,91, 189-194.
266-27 I.-Direct and indirect methods of determining
the weight change in stored beet are described and their
disadvantages noted. Determination of the potassium
content as an indirect measure of weight change was
carried out by drying a 20-g sample in a vacuum oven
to constant weight, determining the dry solids content
and adding cone. H,SO, dropwise in sufficient
quantity to moisten the sample. The sample is then
held over a small flame until a loose, flaky ash is
obtained. This is added to 20 ml of.l H2SO, and
150 ml water in a beaker and heated at boiling point
for 2 min. After cooling. the sample is filtered into
a 200-ml cylinder and made up with water, the K
content of this solution being determined by flame
photometry. The result, in g K,O/100 g beet is
given as 200 (K,O/E), where K,O is the weight in
mg read off a standard curve, and E is the weight of
the brei in mg. Accuracy in the measurement of two
solutions of known K content (19 measurements per
solution) was t.o within 0'5-0·6% and mean repro­
ducibility 0'65%. It is nece sary to consider the effect
of dirt which is not completely removed even when
the beet is washed. Any dirt adhering to the rasp
may also be included in the brei. The corrected value

100.KoOn -S.KoO,
of K,O is given by '100 _ S - " where

K,On and K,O~ are r~spectively the measured K
content of the brei and the residual dirt and S is the
dirt content of the brei. Tests on full-scale piles at
two factories gave a reproducibility of sugar loss
determination greater with K.,O determination than
with most weighing methods.-

I See I.S.J.. 1%5,67.376.



Zuckertechniker-Taschenbuch (Sugar Technologist's rr;rc;
Pocket Book). E. WERNER. 501 pp.; 41 X 7 m. -
(Verlag Dr. Albert Bartens, LUckhoffstr. 16
Berlin-Nikolassee, Germany.) 1966. Price:
DM 42; £3 16s Od.

This is the 7th edition of a book first published in
1940 under the title ·'Zuckertechniker-Kalender".
The 6th edition appeared in 1956. and the present
one IS some 170 pages longer than that edition,
wIth a slightly larger format. It contains 220 diagrams
and 350 tables and is divided into nine sections:
mathematics, physics and chemistry; sugar tech­
nology; sugar factory control; machinery and equip­
ment; heat engineering; material, strength and
building; electrical engineering; lifting and conveying
~ear; and measuring and control engineering. The
sugar technology section of 103 pages is sub·divided
into sections on sugar and its properties (chemical
a~d physical properties of the leading sugars, solu­
bility of sugars and various substances in sucrose
solutions, sucrose solution densities and concentra­
tions, specific rotations, etc.), sugar recovery from
beet, cane and palms (information on the various
processes in sugar manufacture), and water and waste
water treatment. The factory control section, con­
tammg 68 pages, has as its sub-sections one on analyti­
cal factory control. covering sampling and analysis
techniques for raw material, intermediate products
and end products, a section on microbiological control
and a third one on mathematical control, with the
basic equations needed for drawing-up of balances.
The other main sections concern the mechanical,
chemical and civil engineering aspects of sugar
factory operation. The 24-page index is well set
out. The book is well printed and offers a wealth of
data on sugar technology, presented in a very clear
and concise manner. ft has been prepared in collab­
oration with some of the leading German specialists
in the field and the reviewer has no hesitation in
recommending it. It must be remembered, however,
that the book is in German; but this should not
deter the more ambitious sugar technologist with a
different mother-tongu~.

* * *

Sugar Year Book 1965. 354 pp.: 3·!- x 51 in. (The
International Sugar Council, 28 Haymarket,
London S. W.l.) 1966. Price: £2 Os Od.

The 19th edition of this publication contains sugar
statistics for 122 countries (nine more than in the
last edition), in most cases covering the period 1959­
65. The data are submitted by member countries of
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the International Sugar Agreement under the Rules
of the Agreement, while those of non-member countries
are either supplied by the governments concerned or
are extracted from statistical publications. They cover
world centrifugal sugar production in metric tons
(expressed, where possible, as 96° pol raw sugar)
tabulated by countries in alphabetical order. More
general information is also given, including world
sugar production, imports, exports and consumption
(absolute and per caput), sugar stocks in selected
countries, world sugar prices 1952-65, British
Commonwealth Sugar Agreement export quotas
1965 and 1966, U.S. sugar quotas 1964 and 1965,
white refined sugar retail prices in selected countries
1964-66 and equivalent weights and measures. De­
spite the steep rise in the price of the book, which
has doubled since the previous edition, it is still a
valuable asset for those needing a handy source of
world sugar data.

* * *
Zucker-Jahrbuch 1965/66. (Sugar Yearbook.) Ed. H.

HAHN. 960 pp.; 6 X 81 in. (Verlag Alfred
Roper, SchlUterstr. 56, Hamburg 13, Germany.)
1966. Price: DM 32.-; £2 18s Od.

The latest edition of this international sugar
yearbook is in the same form as previous editions,
with the information brought up to date. The sections
include addresses of the world's sugar factories and
trade organizations. Unfortunately, as is pointed
out, the data on the East German factories are out
of date, despite efforts to obtain more recent informa­
tion. The Soviet Union is represented only by the
food import and export organization. Prodintorg,
and the section on the Chinese factories gives only a
selection of three factories and one refinery. On the
other hand, the data on the West German industry IS

very detailed, with information on the equipment at
most of the factories. The remainder of the book
contains details of yeast plants, sugar industry
chemists and sugar sampling chemists, trade concerns,
importers, exporters, etc., national and international
organizations, authorities and institutes, regulations
governing sugar and beet in West Germany, and two
surveys by Dr. DANKOWSKI of the world sugar market
and the sugar economies of EEC and EFTA. Infor­
mation on West German sugar equipment manu­
facturers is followed by a Buyers' Guide. The list of
the contents is given in English and French as well
as German, as are the names of the countries. The
book is well presented, but its importance lies more
in the detailed information on the West German
industry than in the data on the rest of the world.



Massecuite flow. A. L GROMKOVSKII and S. Z.lvANov.
Sakhar. Prom., 1966,40, (4), 17-23.-The deformation
of an artificial massecuite of known crystal content
as a contribution to flow studies was determined with
a modified rotary viscometer. The massecuite was
thoroughly mixed in the outer cylinder replacing the
thermostat vessel and the central rotary cylinder
immersed in the massecuite concentrically with the
outer cylinder. The angle of rotation of the gauge
plate between the two cylinders was measured after
the inner cylinder had been rotated through 360°,
thus giving a measure of the slip occurring. A theor­
etical deformation curve for a Newtonian liquid was
plotted. Similar curves (angle of rotation of the plate
vs. cylinder radius) were plotted for molasses and for
the plate after a given number of rotations. While the
molasses curve coincided with the theoretical curve,
the curves for the massecuite diverged from the theor­
etical curve by an amount increasing with the number
of rotations. Maximum divergence occurred at the
II th rotation, after which the curves were identical
as was the time of rotation, which dropped with each
rotation. The pattern of the curves was found to be
largely a result of slip of the inner cylinder, and, to
a lesser extent, a result of crystal deposition. Masse­
cuites containing up to 58% crystal by volume (I st
and low-grade massecuites) exhibited greater slip as
the crystal content increased. At crystal contents
of about 60% the degree of slip was unity, i.e. masse­
cuite flow, if any, was a result of slip and there was no
displacement between the layers in the viscometer
cylinder. Hence, massecuite flow can be regarded as
not belonging to any known classic form of flow, but
is nearest to Newtonian flow.

* * *
The significance of aerobic and anaerobic thermophilic
spore-forming organisms as sources of infection in
beet sugar factories. III. The level of sucrose losses
caused in sugar factory juices by aerobic and anaerobic
spore-forming organisms. H. KLAUSHOFER and E.
PARKKINEN. Zeitsch. Zuckerind., 1966, 91, 125-130.
Four species of thermophilic organisms were cultured
on two substrates and in juices from various sections
of a tower diffuser. Both a continuous and a batch
process were used at 66-68°C, i.e. the temperature
range applying in diffusion. The sucrose losses
occurring during continuous culture,.i.e. under con­
ditions obtaining in diffusion towers, were always
greater than in batch culture. Bacillus stearothermo­
phi/us in continuous culture caused 10-100 times as
much sucrose destruction as did Clostridium thermo­
hydrosu!furicum and ct. thermosaccharo/yticum. Ct.
nigrificans did not cause any sucrose losses.
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Thin-layer chromatography of sugar beet carbohydratJs.
H. G. WALKER, B. A. RICCI and J. C. GOODWIN.
J. Amer. Soc. Sugar Beet Tech., 1965, 13, 503-508.
Solutions adjusted to 8-10% dry solids were chromato­
graphed by the ascending technique and the absorbent
plates developed first by 65 :23: 12 ethyl acetate :2­
propanol :water and then, after air drying, by 55 :30: 15
ethyl acetate :2-propanol :water. Total time for the
double development was 3 hr. The plates were
coated with a slurry made from 10 g each of "Celite"
and CaSO, mixed with 50 ml ofO·02M sodium acetate.
Stahl's indicator (0,5 ml anisaldehyde, 0·5 ml conc.
sulphuric acid and 9·0 ml 95% ethanol) was used as
spray reagent. Separation of fructose, glucose,
sucrose, kestose, raffinose and galactinol in beetjuice~
was good, but appeared to depend on the presence
of only extremely small quantity of carbohydrates.
When amounts of sugars commonly used in paper
chromatography were applied to the plates, good
separation was impossible. Semi-quantitative analysis
of the sugar~ was also not sufficiently pre,:'se. Hence,
the method is considered suitable as an alterna •. ive to
paper chromatography for rapid qualitative analysis,
but further work on thin-layer chromatography for
quantitative analy,:~ or beet sugars is required.

* * *
Measuring errors in research and chemical analysis in
the food industry. Z. NIEDZIELSKI. Gaz. Cukr., 1966,
72, 53-57.-Methods of calculating measuring errors
in research and food product analysis are described
and the fundamentals of error theory explained.
Methods of estimating dispersion of results as a
measure of their reproducibility are presented, as are
the procedures for determining dispersion according
to the number of determinations.

* * *
Microbiological examination of white sugar. I. ..
JANUSZEWICZ. Gaz. Cukr., 1966, 74, 57-59.-A
brief survey is presented of the conditions under
which bacteria develop in white sugar. The types of
micro-organism found in white sugar and the micro­
biological standards laid down for sugar used for
conserves and non-alcoholic beverages are detailed.

* * *
Chromatographic analysis of cane molasses. W. W.
BINKLEY. Zeitsch. Zuckerind., 1966, 91, 195-196.
The application of chromatography to cane molasses
is reviewed with 46 references to the literature. The
column technique has been used for isolation of
sugars, sugar alcohols and other constituents, paper
chromatography for detection and identification of
amino acids and non-N organic acids, and thin-layer
and gas-liquid chromatography for rapid quantitative
analysis of certain constituents.
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Contribution to sugar beet evaluation-formulae for
molasses and white sugar yield. L. SCHMIDT, A.
HAVRANEK and B. VORLicKovA. Listy Cukr., 1966,
82, 81-84.-Formulae for calculating molasses yield
and white sugar rendement from pre-campaign
analyses are surveyed. Comparison of calculated
values with one another and with the true values for
the years 1940-1964 show that the best fonnulae for
calculation of molasses yield (M) are those of

[
4·25 Pp (Dg - I)]

SMOLENSKI 0·5 M Dg and SANDERA

[M = 8 Pp, and M = 11 (Pp - 0'120)]. For white
sugar rendement, the most suitable formula is con­
sidered to be B = Dg - 1·1 - 3·6 Pp. In the
formulae Pp = sulphate ash in thick juice per 100 pol
and Dg = digestion (sugar content).

* * *
Long-chain aldehydes of sugar cane wax. J. A.
LAMBERTON. Austral. J. Chern., 1965, 18, 911-913;
through J. Sci. Food Agric. Abs., 1966, 17, i-191.
Nuclear magnetic resonance spectra of solutions of
Silgar cane wax in CdCI, at 60° reveal the presence
of free aldehydes in a concentration approx. equivalent
to that in a solution of freshly distilled wax. Spectra
of semicarbazones prepared from undistilled and
distilled wax are also similar. The main constituent
of the wax is probably an unsaturated aldehyde
having a hemihydrate structure and dissociating
easily in solution ' ·'. This aldehyde is also present
in sugar factory mud and in the unsaponifiable fraction
obtained by heating the wax with ethanolic KOH.

* * *
Comparative composition of crowns' and topped beets.
P. L. DEVILLERS. Suer. Fran,., 1966, 107, 123-125.
The composition of the five major parts into which
individual beets from one batch were divided (peri­
derm, crown, collar, heart and tail) is shown dia­
gramatically, including the weight %, marc + hydra­
tion water content, sugar content and purity. A
second batch of beets were dissected in various ways
and the above contents determined more precisely, as
well as the press juice composition [raffinose, alcohol­
precipitable substances (pectins and proteins), acid­
precipitable substances (saponin), betaine and amino
acids, organic anions and mineral cationsJ. The
tabulated results show that if the crown Ilas a higher
marc content and lower sugar content than the root,
it will also have higher contents of raffinose, precipit­
able substances, betaine and amino acids. The same
also applies, to a lesser extent, to the periderm. There
was little difference between the middle section of the
beet and the tail. The average weight of the crowns
was 21% of the roots, while their sugar contents were
2% lower (absolute) and their marc contents 2% higher
than those of the roots. The crown purities were
much lower. their contents of reducing sugar, alcohol­
precipitable and soluble N compounds almost
double, while their acid and metal ion contents were
only slightly higher. While the impurities content
was approximately double that of the root, the
purified juice from the crown was of 90 purity.
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Determination of the water content of beet raw sugars
by drying at lOO-120°C and atmospheric pressure.
W. SCHIEBEL. Zucker, 1966, 19, 24S--249.-Samples
(10 g) of 1st and 2nd product sugar from the 1965-66
campaign were dried in a desiccator at 100, 110 and
120°C for a period in the range 1-4 hr. The weight
loss in drying was plotted for both products. During
drying the weight loss increased linearly with time
and with rise in temperature. Differences in the
weight losses between samples of the same sugar
were generally small, although not so between the
different sugars; it is suggested, however, that sugars
from other campaigns and having other non-sugar
contents than those tested would not behave differently
from those tested. Raw sugar samples (I st product)
were kept in open air for 2, 3 and 16 days. Thosc
that had not been dried lost moisture while those
that had been dried absorbed some moisture. The
moisture content of samples dried at 100°C reached
practically the same level as did the undried samples.
On the basis of the tests, a temperature of 110°C
and a drying time of 2 hI' are suggested as optimal for
both Ist and 2nd product sugars.

* * *
Changes in volume of sugar beet slices in buffer
solutions-effect of storage temperature. H. J. DEL­
AVIER. Zeitsch. Zuckerind., 1966, 91, 262-263.
Further tests' were conducted on 8-mm dia. samples
cut from the middle sections of beets and stored
under controlled conditions for 14 days at 0, -10 or
_24°C. The residue from the middle section was
mashed and its water' content determined. After
storage the slices·were immersed in a buffer solution
of pH 6 and 60°C and changes in volume during the
treatment period (up to approx. 115 min) determined
using the same method as before. There was no
significant difference between these and the earlier
results. Other slices were heated for 15-90 min in
a buffer solution of pH 5 and 70°C, and the volume
measurements related to the results obtained with
the beet stored at O°C, given as I. For up to approx.
70 min the volume change in the slices stored at 0
and -10°C was identical, after which the beet
stored at the lower temperature underwent a greater
volume reduction. The volume change in the slices
stored at -24°C was smaller than with the slices
stored at O°C for up to 70 min, after which the
volume fell sharply in step with that in the slices
stored at -10°C, although to a lesser extent. On the
basis of the results, it is concluded that cossettes
subjected to diffusion conditions of pH below 6, a
temperature exceeding 60°C and a retention time
greater than 60 min can be expected to suffer a
volume reduction of up to 10%. However, should the
moisture content exceed 30%, a volume increase
can be expected with heating and/or at a pH of 5-6
or greater than 6. The volume of cossettes from beets
stored at O°C or below without moisture loss will

1 See I.S.J., 1961, 63, 59.
, KLASS el al.: J. Org. CiJem., t963, 28, 3029.
, See I.SJ., 1965, 67, 250:
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fall as the process time increases. A possible ex­
planation of the basic cause of the volume change,
involving the beet tissL'e, ;s g;'/en.

* * *
Chemical composition of Egyptian cane molasses.
E. E. M. TAHA, K. WOGER and D. A. ZAKI. J. Chern.
U.A.R., 1963, 6, 163-179; through S.l.A., 1966, 28,
Abs. I 26.-Fairly detailed analyses of molasses from
three factories and one refinery are given; the con­
stituents of the ash and some trace elements are
included. Individual sugars, organic acids, and
.amino acids were analysed qualitatively only, using
paper chromatography. Separate determinations of
aldose and ketose red ucing sugars show an excess of
28-350% of aldoses over ketoses, except at one of the
factories where the proportions were nearly equal.

* * *
Rapid method for determination of sulphurous acid in
molasses. H. OLBRICH and S. PEETZ. Mitt. Versuchs­
station Garungsgewerbe, 1965, 19, 83; through S.l.A.,
1966, 28, Abs. 162.-Five ml of molasses are diluted
with 5 ml of water, and 15 ml of 25% H,PO, are
added. The mixture is placed in a flask connected
to a reflux condenser with an attached bulb containing
.a neutral solution of H,O, (10 ml of 0'3% H,O, and
60 ml of water). Air or gas is bubbled through the
molasses for 15 min and the displaced SO, is collected
in the bulb and oxidized to H,SO, which is determined
by titrating with 0·01 N NaOH. Free SO, is displaced
in the cold and bound SO, is displaced during heating.
The self-decomposing Brazilian molasses', analysed
by this method, contained 0·008% of free SO, and
0·060% of bound SO, (maximum limit 0·15% of
SO,).

* * *
Estimation of nitrate and nitrate nitrogen in sugar cane
juice. B. A. LAKHDIVE and R. PRASAD. Current Sci.,
1965, 34, 513; through S.l.A., 1966, 28, Abs. 163.
The colorimetric method of BRAY' was adapted to cane
juice analysis. One g of Bray's powder (4 g of sul­
phanilic acid, 2 g of <X-naphthylamine, 10 g of MnSO"
H,O, 2 g of Zn powder, 100 g of BaSO, and 75 g of
citric acid) was added to 50 ml of cane juice clarified
with lead sub-acetate. The mixture was centrifuged
after 15 min and the colour was measured at 525 mfJ-.
The results include nitrate and nitrite N. The latter
is separately estimated by adding a powder mixture
as above but in which the Zn, MnSO, and citric acid
components are absent; drops of glacial acetic acid
are added 5 min before colour measurement. Cane
juices contained 0-4-1'9 p.p.m. of N as NO, and
0·02-D·4 p.p.m. of N as NO,. Gur samples contained
1·3-3·0 p.p.m. of NO, Nand 0,15-0,20 p.p.m. of
NO, N.

* * *
Supersaturated aqueous solutions of sucrose. Deter­
mination of activation energies from viscosity measure­
ments. N. TIKHOMIROFF and M. CHABAS. Compt.
Rend., 1965,261,701-704; through S.l.A., 1966, 28,
Abs. 177.-Viscosities of sucrose solutions of super-
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saturations (,,) 1·00-1·70 over the temperature range
20-80°C were measur~d using a capillary viscometer,
and results are shown III graphs. At constant tempera­
ture and supersaturation, viscosity increased during
the induction time and reached a constant value
when crystallization began. The viscosity-tempera­
ture curves had a hyperbolic form when " = 1·00.
For" = 1·30 and" = 1,50, the curves showed p:Jints
of inflexion at 58°C and 66°C. For supersaturations
1·50 and 1,70, tile curves had a hyperb:>lic form, in
the former case showing a slight point of inflexion at
94°C. Curves of the relation between induction time
and temperature were of parabolic form. Minimum
imes occurred at 58°C for" = 1·10 and at 66°C for

,,= 1·30; for (f = 1·50 a minimum would occur at
94°C; for" = 1·70, induction time decreased with
temperature and would reach a minimum at 00.

Activation energies werecalculated from the slopes of
the curves of log "I) against I/T, using GUZMANN'S
formula: log "I) = log A + E,,/ RT, where E" = activa­
tion energy. Values found were Ea = 4250 cal/mole
for (f = 1,00-1,10 and 7990 cal/m:Jle for (f = 1,30­
1'70, indicating that the process is one of diffusion
at low supersaturations, and is a mixed diffu3ion
and kinetic process at higher supersaturations.

* * *
Colouring matter and its formation during sugar
manufacture. V. PREY. Ind. Sacco Ita/., 1966, 59,
55-70.-See I.S.J., 1966, 68, 29.

* * *
Determination of suitability of granulated sugar for
beverages by polarography. R. D. MOROZ and Y.
Y ANKELEVITS. Proc. Tech. Session Cane Sugar Rqfining
Research, 1964, 2-10.-Solutions of granulated cane
sugar in sterilized bottles were buffered with a citrate
solution treated with carbonatated water, sealed and
observed daily for 14 days for appearance of floc.
The results of this floc test were compared with
results of each of four polarographic methods: (i)
uSlllg 26 g of sugar per ml and 0'002N K,SO, electro­
lyte as proposed by VAVRUCH', (ii) using 10 g of
sugar/ml and a citrate buffer electrolyte, (iii) using
10 g of sugar/ml and O'OOIN KCl electrolyte, and·
(IV) uSlllg 10 g of sugar/ml and no electrolyte. While
correlation between the polarograms obtained with
(i) and (ii) and the floc test results was unsatisfactory,
correlation in 'the case of method (iii) was good.
Floc-positive sugars gave a curve with one value of
h smaller tha'n 5 iLA (h = maximum height as
measured from the highest point in the curve to the
upper part of the diffusion current) or with more
than one maximum in the range 5-6 fJ-A. All other
samples were floc-negative. In method (iv) floc­
positive sugars were indicated by the absence of
maxima and a current greater than 4 fJ-A at a voltage
of -3 V or by a maximum at which the h :voltage
ratio was smaller than I. Floc-neg:ltive samples

1 See 1.S.1., 1966, 68, 246.
, Soil Sci., 1945, 60, 219.
, 1.S.J., 1951, 53, 84.
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gave curves .... ithollt maxima and a currene of less
than 2 [LA at -3 V or with a maximum at a h:V
ratio greater than I. It is concluded that method (iii)
can be used for assessment of floc components in
granulated sugar.

* * *
Review of colour-forming reactions. W. W. BINKLEY.
Proc. Tech. Session Cane Sugar Refining Research,
1964 10-14.-The reactions leading to formation of
mela~oidins (browning polymers) which take place
during clarification, evaporation and boiling are
briefly described. They include fragmentation of
hexoses (o-glucose and o-fructose) to dihydroxy­
acetone, glyceraldehyde and p~ruvaJdehyde; con­
densallon of these products With other carbonyl
compounds or with glycosylamino acids to yield
melanoidin precursors; rearrangement of glycosyl­
amino acids to form a highly-reactive structure which
can change readily to other glycosylamino acids and
react further to become melanoidin precursors; and
~ LOBRY OE BRUYN-VAN EKENSTEIN rearrangement
between o-glucose, D-fructose and D·mannose. It is
pointed out that while some melanoidins are formed
during clarification, the most significant production
takes place during boiling and re-boiling, where the
reactants are in higher concentrations.

* * *
The pH sensitivity of sugar colours and ease of decolor­
ization. N. H. SMITH. Proc. Tech. Session Cane
Sugar Rrfining Research, 1964, l4-26.-Changes in
the pH sensitivity of colouring matter during refini ng
were studied in laboratory tests. The indicator vall!e
(l.V.), i.e. the ratio of the attenuation of raw sugar
liquors at pH 9 to that at pH 4, was used as ameasure
of pH sensitivity. The results, expressed m graph
form, indicate that generally the colour of washed
raw liquor at pH 7 was inversely proportional to the
l.V., and higher amounts of colour remaining after
bone char treatment corresponded to lower LV.
Since the LV. increased by an average of 60% in
affination, by an average of 10% in phosphoric acid
defecation and Increased dunng crystallization, the
colouring matter removed during these processes
was mainly pH-insensitive, the pH·sensitiw colouring
mJ\tter tending to be incorporated in the crystal.
While the fact that a large decrease in turbidity
produced only a small increase in the LV. would
account, at least partly, for the slight change in LV.
during defecation, the effect is considered too small
to account for variat.ion in the l.V. between different
raw sugars. Bone char column tests showed that the
I.V. of the effluent increased with that of the on-liquor,
while, in the case of low l.V. samples the LV. of the
effluent was lower than that of the on·liquor and
increased toward that of the on· liquor as more liquor
was displaced. In the case of on· liquors with high
I.V., the effluent I.V. W% higher after three displace­
ments than that of the on-liquor. Decrease in the
LV. after one displacement indicated preferential
absorption of pH-sensitive colouring matter. Ab-

37

sorbancy curves of raw sugar liquors in the range
220-500 m[L at pH 4, 7 and 9 before and after bone
char treatment generally resembled those of caramel,
melanoidin and alkaline degradation products of
invert sugar. A more pH-sensitive colouring substance
was also indicated, possibly derived from naturally­
occurring polyphenols.

* * *
Crystal chemistry of calcium phosphates. W. E.
BROWN. Proc. Tech. Session Cane Sugar Refining
Research, 1964, 26-34.-The crystal structures and
chemical properties of eight sparingly-soluble calcium
phosphates connected with juice purification are
discussed, special emphasis being placed on hydroxy­
apatite and octacalcium phosphate. The conditions
under which the compounds are formed are also
discussed. Hydroxyapatite and tetracalcium and
octacalcium phosphates have similar structures and
can form mixed crystals, hydroxyapatite being the
stable form occurring either directly precipitated or
as hydrolysed octacalcium phosphate. It is the proto­
type for the chief crystalline material in bone char
and probably also for the final precipitate formed in
defecation.

* * *
A method for analysis of the reducing sugars of
molasses. L. F. MARTIN and J. P. MAOACSI. hoc.
Tech. Session Cane Sugar Refining ReseCirch, 19M,
34-45.-A method for quantitative determination of
glucose, rructose and man nose in cane and refinery
molasses is described. The reducing sugars were
adsorbed on a carbon-"Celite" column and desorbed
in fractions with aqueous ethanol washes of increasing
concentration. The polarization of each 5-ml portion
of the effluent was measured with an ETL-NPL
polarimeter. Glucose was determin.ed from the
polarization before and after Its OXIdatIOn by glucose
oxidase and the fructose and man nose then calcu­
lated fr~m the remainder of the net polarization and
the remainder of the total reducing sugars as deter­
mined with the modification by HEIDT ef al.\ of the
Somogyi cuprimetric technique. Equations are given
for calculating the weights of the fructose and mannose
and a worked example is presented. While pSlcose
present in the molasses and reducing sugar mixtures
causes error in the results, paper electrophoresIs has
shown that it is present only in small amounts.
Comparison of the reducing sugar concentrations ID

two raw factory and three refinery molasses samples
are tabulated together with duplicate analyses of four
of the ,am pIes. These indicate good reprodUCibIlity.
One blackstrap and one refinery sample. yielded a
negative calculated fructose content. The discrepancy
is attributed to the presence In the reduclDg s.ugar
mixture of a non-reducing compound tentallvely
identified by chromatography as a levorotatory
diheterolevulosan associated with deterioration of
raw sugar in transit and during storage.

1 J. Amer. Chem. Soc., 1949,71, 2t90.
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fresh adsorbent passing through this apex and to the
underside of the foraminous member (also of conical
shape, with the apex uppermost). The bottom of the
cylinder is joined to a conical base (apex downward)
by way of a radiused section. Within the reactor
and at the level of the radiused section is a hollow
cone (apex uppermost) which covers the ends of the
liquid feed pipe and a vent pipe. The treated liquid
leaves through a pipe above the foraminous member
and the spent adsorbent through a pipe connected
to the bottom of the lower cone.

* * *
Purifying sugar solutions. AsAHI KASEl KOGYO K.K.,
of Osaka, Japan. 1,027,583. 14th December 1962;
27th April 1966.-See U.S.P. 3,196,045'.

Producing D(-)-Iactic acid. KYOWA HAKKO KOGYO
Co. LTD., of Chiyoda-ku, Tokyo, Japan. 1,030,740.
7th May 1963; 25th May 1966.-D(-)-lactic acid is
produced by culturing Sporolactobacillus inulinus
ATCC 14897 in a medium containing glucose,
fructose, sucrose, etc., as a source of assimilable
carbon, leucine or valine as a nitrogen source, mineral
salt or salts, and biotin and pantothenic acid or a
pantothenate as growth factors (and also p-amino_
benzoic acid). * * *

* * * Producing L-glutamic acid and L-pyrrolidone carboxylic
Purifying liquids (Bone char treatment of sugar acid. KYOWA HAKKO KOGYO Co. LTD., of Chiyoda-
solutions). TATE & LYLE REFINERIES LTD., of London ku, Tokyo, Japan. 1,031,046. 5th March 1963; 25th..
E.C.3. 1,029,084. 8th April 1964; lith May 1966. May 1966. An L-glutamic acid-producing micro-
The liquid (sugar solution) is passed upwardly organism, which requires biotin for its growth, is
through a bed of granular adsorbent (bone char) in cultured in a medium containing assimilable carbon
which the upper surface of the bed is constrained by (e.g. as beet molasses), a source ofassimilable nitrogen
an at least partly foraminous member. Fresh ad- and mineral salts, and less biotin than required to
sorbent [5-50% (10-20%) by volume at a time] is support the growth of the micro-organism. After
introduced at the top of the bed and contaminated 5-24 hr (5-11 hr) are added biotin to more than the
adsorbent removed from the bottom, liquid flow amount required for growth and also a substance
being interrupted for the period. The liquid is which inhibits growth of the micro-organism (peni-
passed upwards at a velocity sufficient for buoyancy cillin). * * *
and viscous drag to overcome the weight of the
granules. The bed of adsorbent is subjected to Beet harvester. Soc. D'ETUDES ET DE CONSTRUCTIONS
vibration (at or near its upper end) at least during MECANIQUES DE CORBEIL, of Corbeil-Essonnes (S. &
introduction of fresh adsorbent. The reactor for this 0.), France. 1,022,091. 21st September 1964; 8th
treatment has a circular cylindrical body portion and M_a_r_c_h_19_6_6_. _
a conical top with the apex uppermost, the inlet for 1 I.SJ., 1966, 68,349.

UNITED KINGDOM
Extraction of sugar from sugar cane. Soc. DES
SUCRERIES ET DE DISTILLERlE D'EGYPTE, of Cairo,
Egypt. 1,024,428. 28th September 1962; 30th
March 1966.-A horizontal endless slat conveyor 7
moves over a fixed screen 9 between the driving
pulleys 8 and 12, and between stationary side walls
10 higher than the level of bagasse, which is limited
by adjustable rotating drum 13. Below the screen are
juice collecting tanks Ia, 2b, 3c, 4d and 5e, and juice
from these is transferred by pumps I, 2, 3, 4 and 5
to distributing devices a, b, c, d and e
over the conveyor, the juice from tank
5e being sent to device e by way of a
heater 20. Sweet water is supplied by
way ofdevice g and fresh water through
device f. Diffusion juice collecting in
tank 6f is pumped to process by pump 6.
Bagasse is supplied by the belt weigher
IS to a classifier which ensures correct
dimensions of the bottom layer of
bagasse to prevent blinding of the
screen. It passes along the conveyor
and has its sugar content removed
before reaching the discharge roller I I.
The central control panel receives information on
the weight of bagasse feed from weigher IS and on
diffusion juice flow from flowmeter 16, and governs
the rate of water addition which is measured by
flowmeters 17 and 18.

Copies of Specifications of United Kingdom Patents can be obtained on application to The Patent Office, Sale Branch,
Block C, Station Square House, St. Mary Cray, Orpington, Kent (price 4s 6d each). United States patent specifications are
obtainable from: The Commissioner of Patents, Washington, D.C. 20231 U.S.A. (price 50 cents each).
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Renold chains in Philippine sugar mills. Renold
Chains Ltd., Renold House, Wythenshawe,
Manchester.

The illustrations show Renold chains being applied
at two of the sixteen Philippine cane factories that
use them for handling cane or bagasse. The "8ogo
factory of Bogo-Medellin Milling Co. Inc., at Cebu,
is equipped with a 66-in wide cane carrier handling
3000-35000 t.c.d. which uses three strands of Renold
outboard roller chain. This chain is one of the
latest Renold products and has a breaking load of
100,000 lb. The bagasse carrier at the mill also
emloys Renold bagasse carrier chain.

Return strand of cane carrier at Central Binalbagan-IsabelIa.

Cane carrier at Bogo using three strands of outboard
roller chain.

Power transmission at Central Binalbagan-Isabella,
the third largest sugar factory in the world, is almost
exclusively by means of Renold chain, while the cane
carrier uses Renold chain of 100,000 Ib breaking load
and the bagasse elevator uses heavy-duty 60,000 Ib
Henold chain. Twenty-three centrals now use Renold
transmission chain for mill and locomotive drives.

"Fabcon Cane Milling Aid". Fabcon Inc., 314 Public
Square Bldg., Cleveland, Ohio, 44101 U.S.A.

"Fabcon Cane Milling Aid" is a strong liquid
germicide now used in other food products. It
specifically destroys bacteria and enzymes whIch
cause lllverSlOn and loss of sucrose tn jUice. With
the use of5 p.p.m. "CMA", reduction in sugar losses
can be seen from the reduction in purity drop between
the first expressed juice and mixed juice. There is an
even greater reduction in the increase of reducing
sugars in mixed juice compared with first expressed
juice. Slime on mill and juice runways is eliminated,
and odour in the mill area becomes clean and re­
freshing:

An independent examination by Rumsu Technical
Services' Ltd., of Kingston, Jamaica, reports that
the "CMA" test made at Innswood shows a significant
previous sugar loss at the mills which was reduced
by the use of "CMA" as sanitizing chemical. The
average purity drop from 1st expressed to mixed juice
was 1·26 units with 5 p.p.m. "CMA", compared with
1·50 units without treatment. This is equivalent to
a 96° sugar saving of 0·572 tons per 1000 tons of cane
at]5 p.p.m. "CMA".

* * *
Palletizinglmachine. Carl Drohmann G.m.b.H., 7

Stuttgart-Bad Canstatt, Postfach 360, Germany.

The P3 palletizer is a high-speed fully-automatic
machine which has no pneumatic or hydraulic drives
but is operated on a numerically-controlled pro­
gramme on a minimum of floor space.

* * *
Drive head for sedimentation plant. Dorr-Oliver Inc.,

Stamford, Conn., U.S.A.

A new drive head design, now incorporated in all
Dorr-Oliver thickeners and clarifiers and related
equipment, has anti-friction bearings running in
self-contained independent oil baths. These bearings
replace conventional large annular ball thrust bearings.
The bearing assembly is so arranged that tilting of
the rake assembly is prevented and the need for
oil seals obviated.

Variable sets of cylindrical torsion guides transmit
a balanced driving torque and stabilize the rake
mechanism at all sludge levels, permitting the rakes
to be freely raised or lowered under varying load
conditions.

The drive head is pre-assembled and adjusted for
connexion to the rake mechanism, whether a lifting
device is required or not. It is made in a range of
sizes covering the torque range of 1000 to 4 million
ft.lb. All units have a minimum endurance rating of
1,700,000 cycles. Interchangeability of components
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* * *

permits the drive head to be adapted to a variety of
thickener sizes from laboratory models up to 400 ft
diameter units.

HELIX STORAGE TANKS. Thermo Plastics Ltd., Dunstable,
Beds.

The first number of a new publication. to be issued three
times a year by the company, gives details of a new spiral
winding process for manufacturing large storage tanks. The

EASY MOISTURE MEASUREMENT. Shaw Moisture
Meters, Rawson Rd., Westgate, Bradford J, Yorks.

A new publication details the company's hygrometers and
dewpoint meters for use in measuring, detecting and recording
water in air. gas or such liquids as SO,. oil and petrol.

BMA INFORMATIO . Braunschweigische Maschinenbau­
anstalt A.G., Braunschweig, Germany.

This is No.5 in the series of well-prepared publications giving
information on BMA equipment and design theory. The firsl
article in this issue gives a description of the equipment and
processes in the 1500--2000 I.c.d. cane faclory supplied and
erected by BMA for Habib Sugar Mills ltd. at Nawabshah
Pakistan. The second article deals Wilh solid-liquid separatio~
in clarifiers, whi.!", the third gives de.tails of a new high-speed
evarorator, whIch tS compared with other lYpeS. Briefer
mention is made of BMA tower diffusers. the largest of which
is to be put into operation during lhe 1966 campaign at Elsdorf
factory, Germany, and will have a diameter of 6·8 m (22 ft 4 in)
and a daily throughput of 5510 short tons; the BMA beet
washer, now provided with an automatic stone ejector: the
Braunschweigjuice purification system; and a forced-eirculation
vacuum pan, which in tests at the Rain-am-Lech factory of
SUddeulsche Zucker A.G. has given improved sugar quality
with i~creascd heat transmission and more uniform super­
saturation.

INHIBITORS FOR ACIDS. Glovers (Chemicals) Ltd.,
Wortley Low Mills, Whitehall Rd., Leeds 12.

A new brochure gives details of two new inhibitors for acids
for use in chemical cleaning and scale removal. "Duoteric S"
is design to reduce the attack of sulphuric. sulphamic, phos­
phoric and citric acids on steel and docs so by up 10 99'9%
at 200-210 F. "Duoteric H" is intended for usc with hdyro­
chloric acid. metal corrosion bein~ reduced by up to 99%
depending on temperalUre, acid strength and inhibitor con­
centration.

LDEP SERVICE TO INDUSTRY. Lancashire Dynamo
Electronic Products Ltd .. Rugeley, Staffs.

This is Ihe Litle of a loose-leaf catalogue giving details of the
company's control and instrumentation products. These are
grouped under fOLIf main calegori~s: instrumentation (recorders.
controllers and servo-mechal1lsms). photo-electrics, level
controls, and timers and supervisory equipment.. .

NORTHROP 5004 DLESEL TRACTOR. Northrop Tractors
Ltd., Church St., Ware, Herts.

Leaflet No. 485jO.E.C.D. of lhe National Instilute of Agri­
cultural Engineering is a detailed report on lests carried out
on the Northrop Model 5004 turbo-charged, four-wheel drive
diesel tractor. This is based on the Ford 5000 Iractor and
has established a reputation for remarkable traction and
pulling power.

AlRMEC INDUSTRIAL ELECTRONICS. Airmec Ltd.,
High Wycombe, Bucks.

A loose-leaf catalogue conlains leaflets describing a large
number of electronic devices. These include counting. nucleonic
and photo-electric equipment, switches, frequency meter
temperature controllers. and time control and measurement
devices.

POLISH SUGAR MACHINERY. CEKOP, Warszawa,
Mokotowska 49, P.O.B. J12, Poland.

Details are announced ~f two types of milk-of-lime grit
separallon eqUIpment (a VIbratory and a decanting type) a
grasshopper conveyor for white sugar transporting, a vacu~m
pan of 10 cU.m. effective capacity. and a pre-liming tank
(type CPB-IC).

process uses high-density polyethylene for making tanks of
up to 3300 gal c!'pac,ty, although tanks of 10,000 gal capacity
have been supplted. The tanks are cheaper and lighter than
stamless steel tanks and w,lI hold many substances for which
mild steel and other materials are unsuitable, including sugar
solullons. The tanks are operable at temperatures up to 70·C
or higher for short periods. '

***
PUBLICATIONS RECEIVED

VARIABLE SPEED CONTROL. Allspeeds Ltd., Royal
Works, Clayton-Ie-Moors, P.O. Box 43, Accrington, Lancs.

The "Kopp" variable speed drive, Series B, described in a
brochure, is a stepless speed regulator in which the inpul and
output drive shafts are mounted co-axially in ball races. Power
is transmilled from an input drive cone to the identical output
drive cone through a number of drive balls mounted on spindles.
When the ball spindles are parallel to the drive shafts, i.e.
the diameters of the balls al the point of contact with the
drive cones arc equal, the ratio is I: I. Speed changes arc effected
by tilting the ball spindle so as to alter the relative diameters
of the ball at the point of contact with the input and output
drive cones. One dircclion of tilt reduces the output speeds
and increases the output speeds, while the other direction
has the opposite effect. Tables are given showing the standard
output speeds available and the input h.p. at varying input
speeds.

ELECTRONIC SPEED CONTROL. Chad burns (Research
& Development) Ltd., Elswick House, Mellor, Blackburn,
Lancs.

The Mk. t controller described in a recent bulletin is con­
structed on a modular system and consists basically of a
rack-mounling panel with alladed chassis, normally housed
in a cabinet and fillCd with plug-and-socket connectors at the
rear. It may bc used to provide one of three basic systems:
ratio, speed or synchronization control.

Sliding-vane pump for viscous Ouids. Jobson & Beck­
with Ltd., 62 Southwark Bridge Rd., London
S.E.1.

The "Rotavane" pump comprises two reciprocating
vanes rotating slowly within specially-shaped cast
iron liners in an alloy casing. The heavy-duty shaft
runs in pre-packed roller bearings, isolated from the
pumping chamber by mechanical seals, and an air
gap. An adjustable relief valve integral with the
casing is hydraulically balanced, is completely positive
in action and prevents seeping of the fluid below the
pre-set operating pressure. The maximum pressure
is 110 p.s.i. In tests with 800 Bx molasses. the pump
transferred 14 tons in 50 min at a speed of only 171
r.p.l11. and against a total manometric head of 80 ft.
The pump can be directly coupled to a geared motor
or driven by a synchronous speed motor through
pulleys. It is available made of cast iron, aluminium
and cast iron, or all bronze.
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WORLD NET SUGAR IMPORT REQUIREMENTS, 1967
Ii\TERNATlO AL SUGAR COU CIL FIRST ESTIMATE

275,000
1,000
3,000

10,000
3,000

19,000
9,000
8,000
1,300
5,000

55,000
14,000
33,000
44,000

2,000
4,000

34,000
\2,000
24,000
25,000

330,000
7,000

57,000
1,000

71,000
19,000

117,000
6,000

80,000
169,000
11,000
25,000

\,474,300

(metric tOilS,

raw )'allle)

64,000
77,000
45,000
81,000
9,000

55,000
25,000

3,\91,OOa

FREE MARKET
Coulltry or Area

Saudi Arabia ....................•.....
Singapore ........................•.....
South Arabian Federation .........•....
Syria .......................•........
Vietnam, North ................•.......
Vietnam, South ............•.........
yemen .

TOTAL ....•.•..•.•.•..

AFRICA

Algeria .............•................
Botswana .
Burundi ..................•.....
Cameroon .
Central African Republic ..........•.....
Chad ..
Congo (Leopoldville) .......•.•...
Dahomey ............•.•.......
Gabon .
Gambia .........•......•.............
Ghana ..........•......•.•......•.....
Guinea ........................•.....
Ivory Coast ..
Kenya .
Lesotho ........•......•..............
Liberia ........•.......................
Libya ........•.............•.........
Malawi .................•..............
Mali ..
Mauritania .
Morocco .
Niger Republic .........•........•.....
Nigeria .
Rwanda ......................•.........
Senegal ........................•.......
Sierra Leone .
Sudan ...........•....................
Togo ...............•...............•..
Tunisia .
U.A.R. . ..
Upper Volta ............•.............
Zambia .

TOTAL ...••.••••••...•

5,500
2,400
2,000

400

\0,300

170,000
40,000

210.000

840,000

840,000

12,000
175,000

\5,000
152,000
90,000

185,000
\,000

40.000 .
\2,000
95.000
80,000
\5,500

140,000
160,000

5,000
o

236,000
\10,000
220,000

1,958.000
17,000

2,400,000
100,000

6,218,500

(me/ric lOllS,

raw ra/lIe)

TOTAL •.••.•.•

U.S'.S.R .
Yugoslavia .

TOTAL ......•••..

TOTAL ....•......•.•.•

TOTAL ..•...•......•.•

NORTH AMERICA

Canada .

SOUTH AMERICA

Chile .
Uruguay

FREE MARKET
Country or Area

EUROPE

Albania .
Bulgaria .............•......•.•.......
Cyprus .
Finland .
Germany, West, for human consumption ..

" " for animal feeding .
Gibraltar .
Greece .
Iceland .............•........•.......
Ireland ........•........•........•.....
Italy ........................•.........
Malta ...............................•..
Netherlands. . . ..............•..
Norway for human consumption .

" for animal feeding .
Portugal (including territories) .........•..
Spain (including territories) .........•.•..
Sweden .
Switzerland .
United Kingdom for human consumption ..

for animal feeding .

CENTRAL AMERICA

Bahamas ................•.............
Bermuda .
Panama Canal Zone ............•.......
Virgin Islands (U.K.) .........•..........

----

. .. \5,700.000

• In the absence of any valid information Ihe Commillee
refrained from including any figure for Mainland China
in this estimate.

U.S. MARKET
U.S.A. net import requirements from foreign

countries 3,600,000

ASIA

Afghanislan .
Brunei .
Burma .
Cambodia .
Ceylon .
China, Mainland ...........•.•...
Hong Kong .........•.•....
Iran ..................•.•........•....
Iraq .
Israel . . . . .. .. .. . . . . ....•.•.•....
Japan ..............................•.
Jordan ..........•.................•.•.
Korea, North ...........•.........
Korea, South .
Laos ...............•..........•......
Lebanon ............•.................
Malaysia;

W. Malaysia
Sabah . ..•........
Sarawak .

Mongolia ........•..............•....
Pakistan . .
Persian Gulf .

50,000
4.000

35,000
20,000
199,O~

91.000
290.000
213,000

79,000
1,400,000

46,000
26,000
58,000

5.000
33,000

2\5,000
15,000
20,000
\9,000
\2.000
5.000

OCEANIA

New Zealand ...............•..........
U.K. Admin. Oceania ...........•......
U.S. Admin. Oceania .............•......
Western Samoa ..........•........

TOTAL

TOTAL fl<EE MARKET

GRAND TOTAL (A t B) ..

GRAND TOTAL ROUNDED

141,000
3,000
4,000
3,000

151,000

12,095.100

15,695.IOJ
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BREVITIES

Stock Exchange Quotations

Mozambique sugar proposal'.-It is reported that a sugar
organization will commence operations in the Vila Machado
area, approximately 40 miles from Beira. The sugar mill is
expected to have an annual output target of 150,000 tons.

•

The late F. I. Meyers.-FRED I. MEVERS, Editor-in-Chief
of the Gilmore Sugar Manuals, died on the 31st October. He
had been Editor of the Gilmore Manuals for 30 years, following
many years as an Instructor in Advertising at Tulane University,
and had maintained for the Manuals their reputation for
reliable and detailed information which dated from the in­
ception of the first Louisiana-Florida manual in 1909. He
is to be succeeded as Executive Editor by C. O. Dupuv, Manag­
ing Editor for tce past five years, and Director of Publications
for the Hauscr Printing Company Inc. It is planned to con­
tinue to publish thc exisling series of Manuals for Louisiana­
Florida, Puerto Rico-Dominican Republic and Hawaii, and
the new West Indies Manual, and to expand the series into
every area where such a manual will serve a useful purpose
10 the sugar industry of that area.

Argentine sugar factory elosures.-Sugar production in the
province of Tucum~n has becn cut by a furthcr 5% from the
level of 75"(, of the 1965 oulturn, according to a decree pub­
lished in August'. This will bring a IOtal reduction of 30°\,
or 360,000 Ions, which will hclp to reduce thc sugar stocks
which last year left an unsold carryover of 500,000 tons. The
Government has taken over seven of the province's mills' and
has closed them, bringing thc total closures to eight'. Sevcral
other private firms are seeking to modernize their mills. and
to diversify their activities by producing ccllulose from bagasse'.

Malawi sugar factory·.-The opening of the faclory of the
Sugar Corporation of Malawi (SUCOMA) at Chikwawa took
place in August when the firsl cane fromlthe £3,000,000 sugar
scheme in the Shire valley went through the mill. At present
there are more than 3000 acres of land under cane wt,ich by Oct­
ober will have risen to 4300 acres. From April 1967 SUCOMA
will be capable of supplying the whole of Malawi's sugar needs
and by then it will be doing its own marketing and distribution.
The estate is expectcd to yield 25,000 tons of sugar nexI year,
enough to leave about 5000 tons over for export.

Cuban sugar production, 1966'.-The Cuban Ministry of
the Sugar Industry has announced that a total of 36,839,806
metric tons of cane was crushed during the 1966 season, as
against 50,686,485 tons crushed in 1965. Sugar production
totalled 4.455,255 tons, about a quarter less than the 1965
oulturn of 6,050,532 tons. These figures reflect the effects
of the 1965 drought, the worst to hil Cuba for more than half
a century. The yield of sugar on cane, however, was 12'09%,
an increase over the 11'94"~ achieved in 1965.

Mauritius bulk loading proposal.-It is reponed 10 that the
commission headed by Sir FRA 'K MILBOURNE recommends
that bulk loading installations should be built at Port Louis.
The main points in favour of bulk loading are undoubtedly
that it would cut down on expenses borne by the sugar estates
and it has been estimatcd that £1 2s 6d per ton would be saved
if the proposal werc adopted. In addition the loading time
for ships in Port Louis would be rcduced considcrably. On
the' other hancl, the main criticisms of the scheme are the
capital cost (in this respcct a sum of £2,250,000 has been
mcntioned) and the faci that 3000 people would have 10 be
found alternativc employmcnt or phased out of employment
by early retirement.

'C. Czarnikow Ltd., Sugar R",'iew, 1966, (778), 162.
, F. O. Licht, Illtemlltiolllli Sligar RfJt., 1966,98, (24), 18.
3 Orerseas Reriell' (Barclays D.C.O.), September 1966, p. 26.
• Cuba Ecollo/llic News, 1966, 2. (13), 7.
5 OW'seas Reriell' (Barclays D.C.O.). Septembcr 1966, p. 39.
6 Public Ledger, 9th August, 1966.
7 ibid., 22nd Scptember 1966.
• I.S.l., 1966, 68. 130.
t Fortllightly Reriell' (Bank of London & S. America Ltd.),

1966, 31. 561.
'0 Orerseas R""iew (Barclay's Bank D.C.O.). September 1966.
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CLOSING MIDDLE
London Stocks (at 17th November, 1966)

Anglo-Ceylon (55) ..
Antigua Sugar Factory (£1)
Booker Bros. (lOs)
British Sugar Corp. Ltd. (£1)
Caroni Ord. (25)
Caroni 6% Cum. Pref. (£1)
Demerara Co. (Holdings) Ltd.
Distillers Co. Ltd. (lOs units)
Gledbow Cbaka's Kraal (RI)
Hulett & Sons (Rl)
Jamaica Sugar Estates Ltd. (5s units)
Leach's Argentine (lOs units)
Manbre & Garton Ltd. (lOs)
Reynolds Bros. (RI)
St. Kitts (London) Ltd. (£1)
Sena Sugar Estates Ltd. (5s)
Tate & Lyle Ltd. (£1) ..
Trinidad Sugar (5s stock units)
West Indies Sugar Co. Ltd. (£1)

CLOSING MIDDLE
New York Stocks (at 16th November, 1966)

American Crystal ($5)
Amer. Sugar Ref. Co. ($12.50) ..
Central Aguirre ($5)
Great Western Sugar Co.
North American Sugar ($10)
South P.R. Sugar Co.
United Fruit C<,. •.•

Poibb sugar ttOp, 1965/661.-0fficial Polish statistics indicate
tbat sugar production from the past five campaigns in Poland
was as follows:

1961/62 1,508,000 metric tons, white value
1962/63 1,222,400
1963/64 1,309,800
1964/65 1,653,900
1965/66 1,354,400

The area sown to beet during 1965 has officially been put at
476,000 hectares as compared with 443,600 hectares sown
during 1964, while the tonnage of beet lifted during 1965 and
1964 amounted to totals of 12,314,000 and 12,574,000 metric
tons, respectively.

Sugar factory planned for Dahomey'.-The erection of a
sugar factory is planned by the Governments of Dahomey
and Togo. The project depends, however, on the produclion
of suitable sugar cane. The French aid funds (Fonds d'Aide
et de Cooperation-F.A.C.) will establish test plantations in
the district of the river Mono, which is the border between
the IWO countries. The present imports of sugar into Dahomey
amount to some 10,000 tons per year, while 5000 tons are
annually imported by Togo.
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INDEX TO VOLUME LXVIII

SOME REMARKS ON ITS USE

In using this Index it should be noted that the principal entries cover the several stages of production:
CULTIVATION (see Beet; Cane; Diseases; Fertilizer; Irrigation; Mechanization; Pests; Soil; Transport; Varieties;
Weeds, etc.); SUGAR PROCESSING (see Bagasse; Boilers; Boiling; Carbonatation; Centrifugals; Clarification;
Crystallization; Diffusion; Evaporators; Filter; Massecuite; Mills; Milling: Molasses; Pans, Vacuum; Scale; Sucrose;
Sugar; Sugars; Sulphitation; Water, etc.); REFINING (see Bone Char; Carbon; Refining; etc.); and By-PRODUCTS
(see Alcohol; Animal Fodder; By-Products; Fermentation; Paper; Pulp; Yeast, etc.).

Subjects covered separately include Ash; Bulk handling and Bulk storage; Colour; Control, Automatic and
Chemical; Countries; Gur; Ion exchange; Juice; Micro-organisms; pH; Polarization; Weighing, etc. Glucose
and Fructose are to be found under Dextrose and Levulose. Obituaries, Statistics and Trade Notices are collected
together under those headings. "Sucrose" implies the pure chemical; "Sugar" the commercial product; and "Sugars"
the chemical family, rather than grades of sugar. When looking undor the author's name, it should be remembered
that the surname may be the penultimate in Spanish.

(Abs.) indicates Abstract; (arev.), Brevity; (B.B.), Books and Bulletins; (Corr.), Correspondence;
(N.C.), Note and Comment; (Pat.), Patent; (Stat.), Statistics; (T.N.), Trade Notice.
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- COt content. V. A. Danil'hev... 56
juice calciulll content. S. C. Gupta

and N. A. llamaiah. (Abs.).... 312
- de!iming. S. Zagrodzki. (Abs.).. 373
- recyclinp:. :1\1". K. JAkhitskii et al. 120
- from rotten beet. S. Gawr)'ch

et al.. (A b8.) ..........•..••...
lime constllllptioli. T. Osim. (Abs.)
middle juice. C. '~r. Madrazo. (Abs.)
- - J. D. 'L'aneja. et al. (Abs.>. .....
mud recycling to pre-liming. H.

Grltszecka and S. Gawrych. (Abs.) 88·
- trentm<,nt by hydroc)"c1one. I'.

Ga16. (Vat.)................ 348
optimum alkalinity. 1\r. S. Zhignlov

and P. l\1. SHin. (Abs.) .
predefeeation tank. (T.N.).
see ablO Cillriflclltioll

Caroni l~td. report l064f6fl. (N.C.).
Centrifllgal~: alitonH~tic. (T.N.). .....

- chandng. Siemclls-Schuckertwerke
A.G. (Pat.) .

- drivc. J. Christ and W.l!'reymann
baskets. (T.N.) ..
- balallcillg. V. K. Chatnrvedi. ....
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- - - R. A. Yates. (Abs.)..... 111
froat d:l.mll~c. Anon. (Abs.>.. 115
- - N. M. Rmith. (Aba.)..... 113
- - in ArgentitHl. (Brev.). 319

- - eff~~~ ]:~I(;r~:~~'o(~ ll)~~~~~i~l.g: 370
gibberellin!4 . . . . . . . . . . . . . . . . . . . . . . 67
growth ancl nit,roJ,!{'Il-watt:r relation-

ship. H. P. Verma. (AI,HI.). 145
- soil eompactioll. Anon......... 195
harvestin~ aj.le <llId yield. Anon.. 240
- - - Y. J. H:.ia f't Ill. (Abs.)...... 112
- after hurriCllll('. B. E. Billeaud .. 210
- in TucumAn. W. F.. Cross. (Abs.) lUI
intereropping. H. Chang. (Abs.).. 52
- C. C. Tse and Y. S. Shiue. (Abs.) 17[,
invertnsc acti\·ity. C. H. Slnck. 8]
leaf chlorophyll-iron balance. K.

Parthasarathi. (Abs.) 82
- desiccatiou. A. C. An'iet. (Abs.) 50
- - J. C. P. Chen aud P. P. D. Liu IU
- factor~ and yield. '1'. A. G. Iyer

et al. (Alls.) 230
lodging. A. Nath and n. K. Mathur 271
- and juice qunlity. 1. H:lgue and

_ tll::h;\~lil~~fd·IH~~'~:~I~lg·.·· . '0" J. 335

lUat~rt~b\~\;d ~td~~~e '~:tt'i~:' ·C: ·n:. 175
Rousselet. (Abs.).............. 121

- and 8ucrose content, effect of
weather. :F. A. "Fogliata. (Abs.) 367

morphology. U. Vijay'llakshmi .. 309
- and physiolofOty. T. A. Bull. (Abs.) 19

~hk~i~~~~~;liJ~;.1·~·A~~~{g.e:..(~~~.~:: 3~~
planting date and spacing. H. C. }~u

et al. (Abs.).................. 175
- and harvestinjtdatcl<. I. P. Ferraris

rt al. (A lis.). . . . . . . . . . . . . . . . 112
- in India.. G. N. ~'fism andK. Kar 47
pre-harvest burning. K. K. P. Rao

and B. S. I. N. Rao. (Abs.)...... 47
production In Brazil. Auon. (Abs.) 177
- - C. P. Uae. (All,.)... 48
quality evalUlltion. J. E. Irvine

and J. J. ll'riloux. (Abs.)...... 216
record yields in India. Anon. (Abs.) 114
research in Australia. N. J. King.. 52
- laboratory in Cub:\.. (nrcv.).... 192
- pollen tube studies 139
- Taiwan. C. Wu. (Abs.)........ 339
root devcloplllellt and soil condition.

n. A. Wond. (Ahs.)........ 49
- distribution. Anon. CAhs.)...... 238
- fun~i. J. T. Mills :\1ul A..f. \'lItos 17
- growth and tlutriC'nt absorption.. 195
- - soil fUllli~at,iotl. T. '1'. Ynng

and T. K. T8a1. (Abs.)...... 170
- - - strcn~th. N. H. Monteith

anti C. '1.. U'lll<l.th. (Ahs.). .84, 330
- observation lahoratory in Soutl\

Afdcn . .-\n01l................. 195
- sprf'ad A. \'. :'\ohr£')X'na. (Ails.) 210
- - and nct.h·ity. G. H. Wood. (Ahs.) 84
samplinj;!. A. Brllltl£'Tl. (Abid.... 121
- J. 1:1. Payne and -I. .•r. Hhodes.. 92
secd cane 1I1ultiJllicaticli. H. H.

l'allje. (Ab'.)............. 304
- storage. .r. '1'. 'l'npay. (Ahs.).... 209
scedlinll ~ennll1nth'l-! IlwdiullI sted·

lizatiOIl. A. M. Galvez and l.. P.
Medel. (Ab'.).................. 208

8ettgermination. O. N. Misra. (Abs.) 304
- - G. D. Thompson and C. G.

Bal'e. (Ab'.).............. 111
- - effect of fertilizer. R. B. Mollcr 50
- - J~fter hormone trcntment. A.

Sin~h and U. S. Singh. (Abs.) 49
- llH,:chanical cuttln~ and handling.

C. Gucrreiro. (Abs.)... 50

=~~~~·tn~cnt· ~~~~ggin~c~~rcl(ic8'-' ·n:. 82
Mathes rt ol. (Abs.)...... 80

stalk rottinJ,!. Anon. (A bs.) '" 238
- sodium as nutrition J,!lIide. U. T.

Bishop. (Ah~.).............. 84-
- sucros£' trnnsfrl'. .1'. S. Hnwk('r.. 1]]
starch contcnt..... 139
stubble shavil1J,!. I. P. Ferraris et al. 209
- - after frcl'zitlg. 1-1. C. Vu et al. 112
sucrose content und atmospheric

temperaturr. C. A. Johnson. .... 99
- synthesill. rffcct of "J)iuron". A.G.

Alexander. (;\h!l.)............ 18
- )'irld in ·Puert.o ltieo. K. Rhoji

and G. Sallluf'ls. (Abs.)...... 17
- - stimulants. N. R Delfel I't al. 368
>lugar tcchnology. G·. H. Jenkins.. 311
tiasue and cell culturc. ]~. G. Sickell 18

314
6

II)
179
302
1i7

51

112
83
81

109
115

79
143
'104
18

240
2'18

Cane:
animal fodder. AnOli. (Abs.).
breeding. Anoo. (A b~.) ..
- C. N. Balm. (Abs.).
- .r. DaniellS. (Ab'S.) .
- 11, H. DUllckelmtlu. (Abs.) .
- Argentina. ~L ],. Brnzzo. (Abs.)
- bunch 'V8. row planting. P. Y.

Juang :md Y. It. Wu. (Abs.),
- cytolog~... A. Mariya. (Abs.),
- - S. Price. (Abs.), .
- drought resistance In Australia.
- Florida. B. A. Bourne. (Abs.)..
- - N. I. James and P. R. Dunckel·

man. (Abs.)............. fl2
- genetics. S. S. Shah. (Ah8.).. 369
- in India. 355
- - J. T. ItllO. (Abs.). :W4, 369
- - S. S. Singh and R. S. Kauwar. . 304
- Louisiana. L. Anznlonc et al... 143
- - s. .r. P. Chilton. (Alls.)... 271
- - ~. J. P. Chilton et a,i. (Ab~.) .. 19
- mosaic reslstllllce. It. O. Brl'aux

and H. P. ~'angllr. (A bs.) ....
- pollenstoragt'. J. R. King. (Abs.)
- Puerto IUco. Jt. 'l'oyofuku. (Ahs.)
- - - D. I. T. Walker. (B.B.)..

=~::Ch~~I~~drObu~iu';I' c;,ioiog)::' S·.
Price. lAbs.)................ 368

- 8e~~~~lol~~t~Il~IlSl. t~~~tb~~iton~··. 27~
- stalk isolation. H. Evans. (AlIs.) 18
- 8uga.r yield. increase p08sibiity.

Anon. (Alls.) ,
- Uganda. Anon. (Abs.) .
- for waterlogging resistance ..

bu~~~~tgtt~~~~rs'S\l~;~~nl'OS~~:s')'8:. }~'.
Young. (Ahs.)................ 143

calcium uptake and llcculUulation.
J. N. Singh. (Abs.)............ 14!)

ca.rbon translocation. C. 'E. Bartt,. 336
cell breakage and diffusion. S. C.

Gupta et al. (Abs.) .
chemical ripening ~ .
- - A. J. Vlitos and I. D. Lawrie ..
cleaning plant in Hawaii. Anon .
cold tolerance determilll\t1on .
cultivation. Anon. (Abs.).
- Australia. B. A. Marks. (Abs.) ..
- autumn V3. sprin" planting. It. '1..

Bhoj aud B. K. Mathur. (Abs.) 145
- hilling-up. J. C. Skinner. (Abs.) 52
- manual. N. J. Kinf,t etal. (B. B.) 108, 183
- ratoonin~. S. K. l")arekh, (Abs.) 36i
- - V. P. Vaidya. (Ahs.)........ 238
- row spacinJ,!. O. N. !\(i!ml. (Abs.) 79
- - - Louisiana. L. P. Hebert et al 18
- - - Na.tal. G. D. Thompson and

.T. L. du 'foit. (Abs.) .
- strip tilling vs. shallow ploughing.

R. G. Menon. (Abs.).,........ 17
deterior.\tiou aftcr cutting 108, 305
- - - ,T. Bruijn 331. 3flG
- - - B. T. E'tUtL (Abs.) . .. 18, 37L
- - - A. W. Turner. (Ab~.) ]8
- - - Le'IC01WillJX' inf\~ctioll. Anon. 16

di;t ~,\~. t~a~W;\~:)i)a~'~Pi~~I'" 'A:' ii. 113
Clairc. (Abs.).................. ~70

drou~ht resistancf'. K. N. Lal et ttl. 239
- - K. K. V. Ttao and A. S,ln<llldn-

chary. (Alls.).............. 239
effect of herbicides on seedlings.

S. Y. Peng and W. n. Sze 170,201
- insecticides. IL 'Mathesetal. (Abs.) 271
- N P l.I.nd K dcflciencies. H. P.

'Verma and S. Singh. (Abs.).. 239
- salinity. }'. A. Foglinta and ]). .T.

A~o. (Abs.).................. 145
- W. C. Normnnd and 'I'. Y.

Ri,k. (A b'.) 240
- T. Y. Rizk and W. C. Normand 239
watcrlogp;inJ,!. 140

enzymes. A. G. Alexander. (Abs.) 16, :l05
- and sucrose production. A. G.

Alexander. (Abs.)............ 305
field experiment plot size. 'M. B.

Lopez llnd G. E. Danashihan 208
flowcr preserving. R. E. Colemnn.. 143
flowcring. AnOI1. (Abs.).......... 273
- control. .. 13
- induction , . .. 139
- - H. Antoni. (Ahs.) , 17:;, 337
- losse~. Anon. (A lis.) ;108
foliar t1iagno~is anti fertilizer n'·

quirelllents. Anon. (Abs.)..
- - - T T. Chao d, trt. (Abs').
- - - J.~. Mala\'olt<l. (Ab!!.>..
- - - G. Samucls. (Abs.).
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Control, Automatic:

now. (T.N.) 9'
information service in l;.K. 334
instrumcnt operation and mainten·

ancc. A. G. Keller. (Abs.)...... 242
juice purity. ,r. C. A. J. })onnnt .. 282
- weighcr. It. J. :\-Iartinez nnd It.

]~abiosa. (:\1>8.) 180
Ino!. rJ'.~.) 253,285,350
- M. 'I'o~ze. (Ah8.) 26
limo kiln Ch:lfgill~. \". A. Screbrill.

skii. (Abs.).................... 58
- solution ]3rix. J'. K A. Rich. (Abs.) 18t
- tank 10vel. .r. R. A. Rich. (Abs.) 182
liming' . .-\. L. Alltonoyich. (Abs.).. 344
magma dilution. J. Jt. ltamos. (Abs.) 87
melt liquor elarificlltion. L. Percz G. U
pH. \\'. N. GrC'cr. (U.n.). 2i6
- D. Pardon. (A lis.) 213
»roceSi'O Optillliz:ltioll. W. Dickers.. 374.
Soviet Union. A. G. ]~ozllenev.(Abs.) 58
tell\w~raturc. (T.N.) 94, 254, 28fi
tllrh:Htlternators. (Brc".) 158
U.K. lceturc course. (Urey.)... 32

Control, CllCmic:ll: amino acids and
hect molasses' polarization. \'. G.
Koval' and A. S. ]i:goroy. ('~bs.) 151

analysi~ Illcaijurin~crror. Z. Nicdziel·

aJi~ki;l 1~*e~8·I~lOl:lsses.. it: 'Ij':et~~il~ :~iG
be::ti:~;~il'flli'~e t~~i~l~;}t,iO;I:. 'It: \\ills·. 249

1Il1i1ld. (Ails.) .
- diffusion loss det('rmillatioll. ]~. L.

Rotkol> and R. M. Trakhteuber~ 58
- eYllhmt,ioll. ]~. Schmidte£al. (Abs.) 37i
- mO]:lS8(:J; exhaustion. A. .Past~tti. . 59
- 1)ulp juiee cxtrllctiou. A. 'f.

Snisar'nnd Y. V. Mcsionko ....
- l);\IllI)IiIl~. N. H. Brinton and J ..F.

Warrincr . . . . .. . . . . . tG4
- tllrchou~c instrumcnts. S. F.

:'ofokhort,. (Abs.) :l4.5
- - - H. Itc~U(elill. (Ahs.)........ 91
bOr:lx cffcct 011 sucrose poln.rization.

J. 1~6pez H. (Abl'l.)............ 121
- - - S. C. Sha.rma and H. C. Sikri 345
cane molasscs cxhaustibility. F.. R.

dc Olivcirn. (Abg.)............ 280
- - - calculation. O. It. Serbia and

.f. Balsa. (Ahs.).......... 121
- - purity calcula.tion. S. C. Gupta.

et at. (Ab9.).............. 345
- quality asscssmcnt. J. K [rvinc

and .r. J. Friloux. (Abs.) .
- samplin~. A. ]3runl<'n. (Abs.) .
- - .r. Fr. Payne and I•. J. Ithodcs,.
- - fordirtn.nd trash content. A. G.

Claire. (AI)8.).............. 3iO
f1\ctory report, form..f..T. Scil>. (Abs.) 246
Ultrabilit)· determination. P. Hidi

and. D. N. Sutherland '" . 293
invert, su~ar lIeternlination in sucros('

solutiotl. '1'. )f01ll08C et al. (Alls.) 28
Illolasscs sl'Jlaration from luasliccllite.

D. V. Ghate et rd. (Abs.)........ al3
- st,andard purit;v determination.

L l!'. Ullgaenko and ~-\. Mllstaf:t 248
- - - K. Wllgncrowski and C. ])ab·

rowski. (Ahs.).......... 249
purity·nrix 1l01ll0~ralll..f. ~laniJ.a. 3lU
r;lw sugar e[:Lriflc:ltioll wit.h ;\etivc

cMbon. K.r. Cull). (Corr.)...... 169
- - - It. Hawycr 6';. 1.69
- - fIItrallility and insolublc Illllttcr .

determination. ]<~. B. Coli
et a,l. (Ab5.).............. sn

- - p:ll hahtllCc. 1\[, Anand. (Ab8.) :312
rcflnml sugar colour measuremcnt.

S. Hill and .1. T. Rundell. (Abll.).. 217
:itati5tic:l1 quality control. .T. B.

}'orlill. (A~'.)................ 118
Stcffcn cnkc pllfit,y tletcrminntion.

K. Schocnrock. (A~s.).......... '113
sucrose lJalnnee. G. Aleman. (Abs.) 1)2
- determination ill rcflnery intu·

mcdbltc prmhl(:t.S..J. Buri:\.nck. 314.
white sugar alih dctermina.tion. G.

.Pidonx. (Abs.) 91, zig
- - colour determination. A. Y.

Zllgorul'ko t't fli. (Ails.).... :H:j
- - insolublc IlIllt.ter dctcrmination.

D. Hibbert and 1t. T. Phillip·
son :19

- - quality. Anon. (.o\bs.)........ 9::!
- - - F. Schneidcr I't (d. (Aha.).. :!lij
see also Ash, Colour, Jnvert sugar,

.r~osse8, Polarization, 1{.cducin~
!Sugars Sucrose, Sll~ar (lnd Wat('r

COIIYoyors. ('I~. N.). 2.·,:1

:n~
:W

185
54

1(j()

181

!H
244­
::!M
3;19
1:H
'2.77
30i

2[1

56
24;'
1R2

27
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C1ariner:

drive hcad. ('l'.N.)................ :j~l
mud concentration. K.;r. Nix. (A lis.) 371
waste wa.ter. I. P. Orohinskii. (Abs.) :,8

Codex Alimcntnrius COlllluhmioll. C. B.
Broeg .

Colombia: cane borcr dnlllll~e. N. N.
Wncapie. (Abs.) .

CallCtl Valley. -g. B. P,ttzall. (Abs.)
sugar factory. (Bre\·.). .
- !}rodu.ction 1965. (Brcv.) .

Colonial Sugar Itefining Co. Ltd. Anon.
- see (Ilso A u"tralia
Colour: browning of sucrose oxidation

products. 'L'. Shigll f'£ at. (Abs.).
code for pipelines. n. If. Jones
colouring mattcr ill ho('l, juictl. \'.

Prey. (Ails.) .
- - - V. Prer et ttf. (Abs.).., .....
- - - effect o( disinfectllnts. l.'. N.

Dobronravov and H. A.
Voskoboinikova. (Allll.) .. :H4

- - t'ffect on Sllga-r cr~'~tallizatioll.
S. Zagrodzki ant! If. Zaorsk:l 312

- - evaporator syrup. C. C. Tu and
J. H. I)llyne. (AlJs.)........ 121

- - pH sCl1slt,ivity. N. H. Smith. 379
- - llroperticli. \'. \'altcr. (AlIs.).. :UJ
- - SCI)aratiuu by clcct,rophorcsi~.

F. G. unfJ)Cllter. (.-\bs.).... ]~4
- - - gel t\ltratioll and electrophor-

esis. O. Gross. (Alls.).... 2tiU
formation. W. W. Dinkier. (Abll.).. ;HU
- in beet jUh:C8. K. Vukov. (Ab8.) 246, 34:!
- cffect of pectin and Invert sugar

dc~radation product.s. I. A.
I~rikhotl·ko. (Al;s.) .

- evaporntors. L..P. ltC\'" rt at
- - 1f. L. Vaisman and g. :-:..

K.islcllko. (Abs.).......... 244
Indian raw sugar. S. C. Gupta and

~. K. D. AIZl\,f\Val. (Ab8.) .
mcasurement, of raw Sligar. S. U.

GUllta et. (tf. (Abs.) :H4, :145
- relined sugar. S. Hill and J. 'L'.

_ 811~~;~Tl~~~ltor~AI~~;~~I·t1·r.·t8:·· 'A:' y'. 217
Zagorul'ko I't (It. (Abs.)...... :H;j

- turbidity rcmoval. I). I,. Devillers ~17
- white 81111ar. G. K. l108cssor. (Ahs.) 249
removal with active carbon. H.

Zaorska. (Ab8.) ~5, UU
see also BOllC chllr, l'arboll, lOll

exchangc alld Refining
Commission lnternlltioll<\lc 'tcehnique

de Sucrerie 13th (Jencral ASSCIH­

~'y
Compost, see I<'ertilizerl'l
Congo (Brazzaville): sugar factory.. :J51
Control. Autollmtic: alarm 1Il1its. ('I'.N.) 2tm

bil~l\sst: furnaC(·l:l. G. ·Oax. (AI18.). 54
- - 1 . Santos. (Abs.) 54, 179
bect thune. V. A. Boriwvich. (A hs.) lH
- - glfa-APlmrate-Vcrtrit'bs·G.lll.b.H. 25::!
- - N. U.. "'repon and B. A. I~rc·

menko. (Abs.) .
- hopper (ncding. N. H.. Frellon ..
- juice flow. J. 1':. A. Jtich. (Ahs.)
- pulp presses. l. S. H"lll~ins. (Abs.)
- tare housc Ctlui))lIU'nt.. H. lteglZc·

- w.~~;~ing~A3~1.· K~;1l'lil;8ki'i" '(,\ ,')8.')
blcndinj!. (T.N.) .
boiling. G. Alcman. (Ails.) ..

: ii. Y{~\I~~~t.;~I:\{~Hf:~?y~~g~;"I: .(.~ I~.;.')
- n .. P. Johri 1'£ al. (Ails.) .
- A. ,Joscph. (Al>s.) .
British Su~ar Corporation..J. }~. A.

Rich. (AI)S.).......... ll:ii
Brix. D. ['ardon. (A~'.). 213
Clllle earrier. (T.N.).............. 18S)
- - H,. ]>. Harper and W. H..John-

ston. (Abs.)..... a40
- - A. T,. Wchrt~. (AI)8.)......... 241
- diffusion. M.. Brunkc. (Abs.).. :i40
- feeder ta"'". Anon. (A"s.).... 347
- milling. J. A. ·McGinn. (Abs.).. ;j7;l
- - J)UIlC:'lll Htewart & Co. Ltd.. ' 3U1
centrifugal charging. :\f. Brunke.. ::!5
- - Siemcns·~chllckert\\'erke A.G. 125
- - Western Stntes J\.111(:hinc Co. .. ~19
- drivcs. J. Christ and W. ]'reymaun 244
datu Ilrocessing. W. Schmidt. (Abs.) 25
effcct on equipment slzl'. O. Bohm.. 26
equipment. (T.N.) 94,253,3:·)0, :J$::!
evaporator entrainlHent reduction.

G. It. Serbill and J'. Btlhm. (A bll.) tl7
- sca.le COll\lltmslltioll. V. D. l'opov

t't cLl,. (Ab~.)

10
248
240
346
249
217
248
346
376

349
64

371
148

CentrifullalH:
Belle Glade. Anon. (Aba.)........ 86
charging mechanism. Western

States Machine Co. (Pllt.) 219
continuous. Brnullschwcigische Masch-

_ ~~l.eI~~ll~!~~I~~I.t. (Ai;s:)", ...1.~4.'. ~~5, ~~~
- Hein, Lehmann & (;0. A.G. (Pat.) 317
- A. G. Keller. (A~s.)............ 148
- D. Poill and S. Poll!. (I>nt.>...... 187
- automatic tu:\~sccllitc feed. M.

Brunke. (Aba.) .
- vs. batch. J. n. Holton and A.

LOpC7-. (A~s.).............. 147
- crystal drllna"c. W. HicJlc. (.\bs.) 24
- lnassccuite heatill", -BrllIIIlHChwcijl:.

ischc Maschlncnballanstalt. (Vat.) 12;~
ill Culm. (Brc".).......... 254-
drives. W. HOrn. CAbs.).... 213
- Western States Machine Co. {l)ai:) 18i
- .r. \Vull. (A~s.).......... "6
Loxodrome. .T. von ltotcl , 141

Centrifuges: molasses treatmont. J. U. P.
Chen and b'. Proskowetz. (Aba.).. $7

Ccylon cancagriculture. J. L. Amara·
tunga. (.<\bs.). 47

'Chains. (T.N.).................... 30
- ca.ne clurier and nowcr traIl8mi!~sioll 381
"Chile: sugar eXI)<lllsion. (Brc".). ... 25(i, 351

- factory. (Brcv.)............. 287
- production J964j05. (Brc".).... G4
- rcfincries. M. F.. Molilla ft. (Abs.) 53

'China: sugar factory. (Brc".>........ 32
- - oxports to Pakistan. (Brev.). 63
- indu~try. (Brcv.).............. 3tll

Chromato~raphy, Column: cane mol-
asses analysis. W. W. Rink]ey.. 376

Chrolnatography. Gas-liquid: Cllnc luol·
l\sse~ lllH\lysis. W. W. Binkley. 376

- rum analysis. 1\'f. Garcia :'If. pJ. (If.. 92
Chromatogrnphy, J~a)}er. O. Gross.. 280

amJno acids in cane mohlsscS. W. W.
Binkley. (AlJs.)................ 3i6

raffinose d~terminntion in IIl0hlsses.
A. Drabikow:ika. (AlIs.)........ ;3-16

sucrose determination in lIlust and
wine. P. Armandola. (AI>l:l.) .... 279

sugnrs determination. S. G. Sunder·
wirth et (ll. (Abs.).............. 152

Chromat0tzraphy, Thin·layer: cane mol·
:.ISSCI; an;tlysis. W. W. Binkley.. :H6

g;tlnctinol dctermination in beet

su~~~I~~~~~ilt~s~ci~~~l~~\l:' '\\;.' \\r'. 261
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- - F. .. GuillollX and S. Bcaugiraud
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- - H. G. Walkcr. et at. (Abs.) .
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and :'If. A. Bntti. (Pat.) .

- - - Pol:.lnd. ( Urcv.). '" .
·Clnriflcntion. J. P. Komcn. (Abs.) .

aids. :KKCollrtftf. (Ab8.) .
c.llciulll phosphate cry-stnl structurC

.me) propertiell. W. E. Brown .. 379
- - precipitate cOlHpositiOIl. l·'. G.

Cn.rpcntcr. (Ahs.).......... 184
cnUll vilfiety tostll. E. E. Uoll et (II.. . 180
"Colloidair" pcrform;lnec. A. 1'.

cor~~~~~';~~I;;i;lg' ·~c~;cti~,~s.'·· \,.:' \\r:
Binkley. (Ahs.)................ :J79

factor clliculatiou. B. L. Mittal... 314
juice Ilna.lysis. D. P. Ktllkarh: i\lul

~r. K. Patil. (Ab8.) . 274
- from "trashy" cane. K"E. Coli

et al. (A~s.) ..
kh:Uld8Mifactoricl'l. S. K. D. Agarwlll

et (£1. (Al>s.)............... 338
with magnesium oxide. (T.N.) .... 157
polaro~raphic ash determination. J.

Rurhlnck and V. Ulrich. (Abs.).. 29
with poly(llcctrolytes. R. Bose et at.

_ H. V. ~IiIes. (Pat.) ~12, 275, 306, ~gI
- A. E. Ita~c. (A~s.) 22
"Jtnpifloc" system. r.. J.incoln. . 21
raw StllZa.r liquor. Anon. (Abs.). 242
- - - J. B. Duke. (Pitt.) 348
- - solution activc cluoon treatment

for polarization. It. Sawyer ..... 68,169
see also Cnrbonl\tation, Ton exchange

and :"\u;)Jhit.ntion
·Clarifier. J. Dhtz-Compaill 117, 221

V. N. Peletmiuskii. (A"bs.)..... 181
V. M. Port·sel'f£ fll. (Abs.) .... 120



INDEX

256
192
l{)2
2M

157
180
126
158
382

91

21

18

2i2
14:'

18­
110

18­
:J:J5
113
Ilfl

281
93

190
281
192

113
82
83
48

I'AGE
Di.seascs, q~ne:

In Ran'all .
heat treatmcnt effect on germination.
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warte\'l'cOnl,!'o1. H.J<'('rrnris. (Abs.) ll3

Yi~~~lllf~~~I?~.s(~ I~~~is.t~l.r~.~~I~~~I~t.. 176
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HoHnnd. (nrC'\'.) .
molasses eontilminnt.iOIl and alcohol
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sugar industry re-orj:tl1niZ<ltiOJl .... 319
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Refractorica Co, (Brn.)........ 254
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IW/' also Diffusion. Beet
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d·Ep:ypt('. (Pat.>................ :380
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])n~. lL Briinidw·Olflcn. (Abs.), .179. 212
- 1-'. \\'C'llg nnd If. Briinichc-Olsen 116
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8('C also Diffusion. C~lnc

Diffusion. neeL K Gullmrall. (Aus.) 116
effect of disinfectlult,s on jui<:P. F. N.
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- .T. H. Payne........ .. 220
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]L J. ~lwph<!f(11't. al. (Abs.)...... 271
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CPr('oS1JOrfl Iwt.it'oftl sporulation. J~.
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- - G. D. RC'athcotf'. (A"s.), .....
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- - aphid control. I,. van Sf,cyvoort 309
_ - control I.. V:tll Steyyoort. (Abs.) 80
_ - - in 1)('tlmark. H. IL Kristensen
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control. Anon. (Ahs.) .
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('t al. (A liB.) 18
llroopy t.op . .T. F. Usher. (Abs.>.... 11~1
'<'iji disease control. Anon. (Abs.).. 1'33
- - nnd leaf scald control. Anon... 49
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- - resilltnnt varieties. P. Daudin.. 272
RlllllJnosls control. A. Wiche. (Abs.) 143
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n. F Milyutenko. (A hs.). . 211
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prevention by chromic llc:id. II.
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- crystal nllClt:at.ioll. A. Y. Zull-

chenko. (·AQ8.).............. 1&3
_ - quality. T:IMorilsll~uand.T. H.

l)~Yllc. . . ... . ... . . . .. . .... . 166
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- - 1I0n-SlIJl.lrs. n. M"ullto\,ulli and

F. Vn~ioli. (Ahfl.L......... 249
_ kinetics. A. V. ZIlI)<'llC'nko I't ai.. . 280
- salut,ion viscoait.r anf! activation

encrgh.'!l. N. Tikhollliroff :\lHI"M.
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cowpea R:reen mnnurc. J. H. Bi.I~a·-

cotto (Abs.).................. 11S
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Llllcdale. (Aha.) .

slow rcl'~ase. Anon. (Abs.) .
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L('I/t'OIWlllOl' illl'l'("j inlt of cut callc. ]0,..
- - - Anon. (Abs.) ". 10
- - - B. '1'. Egan. (:\Ios.) 18, 113
- thcnll:11 ]'C'siioitnllCt'. J. N. Morfaux

and 1'. HitiUll. (Ails.). 24:t
liquid SUj.!llr lllt.ral,ion. 'fatc,l\' Lyltl

H,rflll\'ric!:I·!.t.tl. (Ahs.).......... :1i0
__ f,ankl'l" ('It'aning. A. Chi(:k. (.-\lIs.) ::!:'I
ml'lllhr:lne tllt.I'r. M. Merl,(l. (AhR.) (ill
lIIolll~SC~ cnnt:111lillatiol1 find altohnl

yicld. J. 1'. Shukla and A. K.
NiJtllln. (AIli"i.)

wil .
- t'tJl'l't of fl'rtilizt'r~. N.~. Sinha ..
whitt'slljIar. J. Janlls7.ewic:7...('~bs.)
itti' alHo It\'rmcntation milt mdwlt/uul

Jem/l'1/t(/tirm 1mx!wll;
M.ilhl, (';lIlt'. P. Y. ('llpay. (Ails.) .... 1i9, 3aO

Colonial SlIp:ar Hl'tining Co. Ltd... 155
bcarill~~. ,\. W. ~orlll:l1l and ~.

Hacllotf. (Ails.) .
- \\'. S. I'atollf. (Ahs.).

C:J,~;11 I;~~~~~f·CO~il~~}t.i~'~': Alion ...
_ (:arril'r ('hains. (T.N.) .
driv('~. Anon. (AlIs.) .
_ I'1I'ctrlr...\. U·radenc.r. (Ahs.) .
__ '/W. 8ft'am Lurhine. D. I... Hught'!'
__ tlwLor. n. IL Chl1turycdi ;llltl

H. B. Paf,I'!. (A hs.). . . ii~
ft'NIl'l'. n. S. ~h:lnll. (Ahl\.)...... J):,
InhricaLion. C'. GlIt'rrC'rO. (Abf.:..).. 24-2
l11a~lll'ticsepnr;Lt.nrs. \Y . .I'. Bronkaln :15
~ct.tinJts. Anon. (Ahs.>. : 242
shrt'(\dl'r. 'I'. '1'. OOllll1ll'n and \ . C.

)\:lhrN'. (Abs.) .
_ harlllllPr pprforlllanct'. D. H.. ShaUll
\'ir.loria~ j\\iI1in~ l·o. P. 'i. capny ..

:\mlin~. (':Inc. J'. I.. Cfil!b. <A hs.>. ...
in Arj.tcntin:1. V. I. C!lt:lppl.~O..(AIJ:;.)

:n~o~\:~~~c ~)~n(i.I~:~~·~I~r·an~11 '~i~' ·Il·.
.rohnsf,oll. (Ahs.)..... ;~.JO

__ - ,r. A. !\ten-inn. (Abs.) .. :.3i2
__ - A. '1... Wehre. (AlJs.)...... 2.Jl
_ cCUitrol. Duncall ~tc\\'nrt & Co.

Ltd. (Pat,.).. 3111

PAm':
Ml.lsseeuite:

- - V. A. '!'cr('nL't'\' ('t (II. (.-\lIil.) .
foaminu und 1ll01i1SSl'jj exltallstll,ilif,:-·.

K. WagJlcrow~ki d (fl. (AilS.). ..
hc:tLill~ in c:nnical cl'llLriftlgalf.:..

Br:llln8(:hwcl~lsc1w i\laschilll'!llmll-

l1I~\n~(~:\I\i;~l;~~ ~~;~:lL~:~t,iol;:" '6: ',: 12:1
Ohatl' I!t nl. (Ails.) .. :n:3

upt.lmulll curilljI tCll1paraturc. I. F.
BlI~:Il'nko ulld A. :\111ilLafa. (.-\ils.)

rphcatillj.!. AnOl1. (AIIs.L .
sl'edill~. It. Bsparza T. (.-\lIs.) ..
- S. C. Gupta f't al. (,-\11".) .
sllrfacc-a<:ti\'C addili\'t'. (T.~.).
- - - Anon. (Ails.), .
- - - ~,C. GUJ)t,a dltl. (Ails.), ..
- - - '.1'. I-I. Krifcht·\'sky. (Abs.),
- - -.I". KIlSI' .
- - - A. Hnij:!. (Ails.) .
therrno-pIIYlill':l1 J)ro))I'rtil's. ". A.

'[t'rent'!'\, :Lnd \'. D. Popo\'. (Abs.) l!i2
HI'I' (1(.'-:/) )luilillg. Crystallizatiol' /mil

Pan1<. Vacuulll
Mauritiwi: ('HIH' di:'lCast's. H. Antoinc.

bulk loadinl! propo:;:11. (Urc\,.).
- vllril'tit;s. Anon. (Abs.>. ...

;00 1~~(ll~·t~~:~l(i~:I~lt:fic:iC~~~~·) i1". '11'.
Parish. (Ah~.) .

llug:ar productiotl 1H(j:•. (N.C'.) .
WCt'd contrul, I~. H.odJ('C:Ollst,C and

Jt. E. V;\UjIhall. (Ails.). ....
l'rfechanl7.atlon: LrncLor. (T.N.>. .....
Mechnnlzntioll, Reet. \r. Brinkmann

in ncl~illrn. O. Tiho. (Abs.) .
defoliators. i\f. MartellS. (A1)s.). .
drilling and thinnil\~. ~. Y. Turner
effccL on ~toraj.!c and proc('sJ;in~.

A. Z. Kleincrman and D. 1.
KnpelYlliihllYi. (Ails.) .

harvl'stcrs. A. A. Armer. (AIJ!J.).
- A. K Brookes. (l'aL.) .
- J. D. Dyson and ('. H. Dyson .
- C. V. Evcrett and E. M. Clark.
- Masscy-Fl'rJtllJoOoll ~.A. (PaL.).
- C. Slclin~. (PaL.) .
- II. Simper. (Abs.). _ .
- Soc. d'I'~tlldcl:l ct dl' (;ollsf,ructiOlli)

Ml"canifJues dc' <;orheil. (Pllt.. ) :3~O
- C. vandt:r].ely N.V. (Pat,.)...... ~51
- diloZuinp: wheel. H. C. Oppel. (Pat..) 349
- row nndcr and sturring lUech;1nislll.

g. C. !tollins. (Pat~).. :US)

~arl~CI~~;I~16~. A~}~1}01\~11:~2g.· ·(~~1·)8.) . . 3~~
monop:crTll l:Ic('d plants. F•. Born-

Sehell('r. (Ails.)................ J4-4
,Jilers :lIltll~lIloaciers. V. A. NO\'ikov

alld N. 1\1. Kichip:ill. (Alls.) .
thinner. 1'. A. Uczzeridcs. (Pat.) ..
- !t, ,r. 1~. Blll'kinf.!.ll:lIll. (Pat.),.
- G. M. Gucciune. (Pat.) .
- Fran7. Kll'int' Masl'ilincnfabrik .
- H. Liidccke ;wd H. Schafmnyer ..
- _It~. SchOrmann. (Pat.) ..
- n ..J. Thurow. (Pat.) .
thinning. fl. \Y. Stricker. (Abs.) ..
_ trials in Holland. E. SLrooker ..
_ anti wcC'd cont,rol. J•. F. HanhurY

and O. I.. i\£alllZhan. (Ab8.).... :10:.3
topper. C. V. I;~\'crett and 1'~. i\1".

('lark. (Pat.)........ .. .. 2ftj
_ .T. M. Hcekie. (Pn.t,.)............ 1:'0
_ It.. K Richard. (Pat.).......... 251
_ Vyzkulllny llstn,v 7,pllll'delskych

~t.rojll. (Pat.)........ 122
_ i!wmcicncy. l!~. Ander8PIL (Ab'S.) 112
U.K. demonstration. (Ure\·.). .160
U,~. n. Nl'l'h. (Ahs.>............ 1-14

M'cchn.nizat,!oll. Cane. Jt. O. Pcter~cn Ill)
In Au~tralia . IOH,1i7
_ A. M. AtkinsOlll't 01. (Abs.) 20~)
chopped c;urle deterioration. Anon.

(A hs.). .. . . Hi, )0,,,\, :'W;,
r Bruijn :1:31,3fl()

=== ;Il~t;l;~:r~~g.~~~~l~·~)ilfs· ..)". ~~: ..1.13, ~Ml
demonstration tour III AU1itrall:l.

hn;\?e~~crs~A~4~:~j~:·· .. , .. :iR9, ~~~
_ Anon. (Ahs.).................. 171)
- R. J'. J.etlil\~wcll. (Abs.)........ 51
_ Ma81i('\'-Fer~llson (Australia) Ltd. 124
- J. M. ·Mi7.7.i. (I'at.) .. 251
_ ]~. G. Vallance. (Ahs.) 17(\, 1i7
_ in "Philippine'S. Anon. (Ah~.)' 210
_ for Sudan. (Ure\·.) 2:,4
_ topping dcvlce. J. K. Gaunt I't (ff. 283
harvesting. C. Smith. (Abs.).... :137
_ in Australia. K. A. Blyth. (Abs.) 52

)'AGE

Madagascar, see ~[nlnJta:i~'
Magncslum, 8ft: Ash, Clarification aJul

Fertili7.ers
l\ll.lgnetic separalors~ W. ,J. Uronkala 241
Maintenance. C. J. "aan et al. (Ab~.) 118

gas hlower clellnin~. 1. Y. Gorhulin 21 ~
MnlaR;:lsy: Cllne borer parasite. ,I.

Drt"nierc et (fl. (Abs.) .. ... 3m)
- weed~. :f~. ltocheeoustC.. 20
-wine..................... 78

Malawi sugar fllCLory. (Uro".) 191, 384
'Mala.)'sin SU~;lr f;\ctory. (nr~v.) Hl2, 258
_ - trials. (Brcw.).................. :120
Mali suga.r factor:.' and imports. (Urev.) 288
Mannitol from invert ~lIg:llr aud dox·

trose. ALIas Chemiclli Industries
Inc. (Pat..) :Hi

Manual of Callt' Growing. N..J. King
et 01. (B,n.) 1tja

Massceuite:eirClIlntioll. V. N. Rhchego~
lovandM. .N.Maksimcnyuk. (..\bs.) 301'1

- P. G. Wright. (Ails.) 3;2
- nnd hen I. cxchulll:te. 1<~. A. Neduzh·

ko and V. )). POI)Ov. (Abs.) 344
conducLivity. Anon. (Abll.)..... 347
cooling. W. S. Graham. (Abs.).. 3~m
- 1. S. Gulyi. (Abl:l.>.......... 150
- S. C. Gupta. ft. (II. (Ahs.).... 338
- F. Plttnluga. (Abs.l...... 308
- D. Schllcphnke. (Abs.).......... 37-1
flow. V. D. Popo" and V. P. 'froin.,? 149
- and VIBcositv. A. I. Gromkovskll

and S. Z.Iva.nov. (Abs.).... . . 37ti

Lo88cs: beet damage in transport. G. V.

_ :Ifrt~;li~:l~n~: d;.h:ttl)S'>:::::.:: 3~~
- - 1•. L. Itotkop lind J<::. M. Trakht-

enberg. (AIl8.).... ..... ..... ;18
- - formalin treatment. L. S. '.rver·

dokhlehov. (Ails.).. ..... UO
- mosaic virliS in Cillifornia. n. J.

Shepherd et /II. (Ails.)....... 51
- pilip storllj,(c. V. A. Scrcurillskii. 120

=: ~t°.r'\'tJ~IO~\~Sk~[ut~I.~\;~.) .( ..~ ~~. ~: . ~a
- - I •. ~chmidt el (II. (Al)~.) 1:10, 276
__ S. Vnjnll and '1'. Vajnn. (Abs.) 27
- - K. Vukov. (Ahs.)............ 214
- - lime trt~atlU('lIt_ ,r. Zahrlldnitck

et nl. (Ahs.).............. :~42
- - Illcclwnically han'cstlllj;t. G. V.

l~rclihchenko and I. K. Stoya-
novllkaya. (Aus.).......... 309

- - tcmpCfll.ture. G. Oltct\:lu and
G. ltizescu. (Abs.)........ 26

burnt cane. A. Vl'(;l$CO P. (Abs.).. 27f,
__ mechanicnlly·harvcsted. H. E.

YOllUJt. (Abs.). " . . . 143
r.anc borer dallla~e in I..ouisianll.

L.,r. Charpentier I't lIl. (Abs.).. 335
- flowering. Anon. (Abs.)........ 368

=: ~Y~ltl{~~~~:~~ii(I~:>\r~'I,I.I~i.')a: .~~~~~".' ~kY
- - - C. K. Cloninger and J. W.

Applin~. (Ahs.) 54-, 179
- molasses. S. C. GU1Jta et nt. (Ahs.) 275
- - A. A. Khot and ~L A. Gundecha 274
- - E. n. de Oliveira. (Abs.).... 280
- - storaJtc, P. l:Jonip;. (Abs.L... 92
- - - n. H. T3cn~ :tnd W. H. Chell. 306
- pcstslnJ1ihar.Z.A.SlddiqL (Abs.) 47
- stubblc shaving. I. P. Ferraris

et ill. (Ahs.)........ ...... ;l09
evapurator cntrllinnllmt. G. H.

Sl'rhfa and J. Balsa. (Ahs.).. gj
- retcntion time reduction. C. G. M.

Perk. am
filter cake. C. Sour P. (Ahs.) 22
- - sugar recovery. G. ~L Khitull 274
invcrt Sll~ar dc~radatioll. K. Vukov 312
juice sucrose loss during shut-downs.

.J. Dupont de It. de St. Antoine
and E. C, Vlgnes. . . .. . II

- - - K. Klilll. (Abs.)............ 2?f,
milling cane trash. 'I'. 11. Ancheta. 179, 180
- - - J. Eo Mayoral and 'M. Cruz V. 197
sucrose degradation. S. K Bichscl. . :313
undetermined. M. Y. 1.onkar and

V. 'P. Yawale. CAb8,)...... 312
- A. Y. :t,a~orul'koet al. (A h8.) .. 246, 24A
- in bect dHJulllon. M. I. Dalshev.. 182
see also Bagasse, Cane deterioration,

Control, Chemical, Entrainlllcnt,
"~lIter cake, Mlcru-or~anisllls,Mol­
Bllses, Pulp,Beet (l1Id Water

Lubrication: cane mills. C. Guerrero.. 242
- steam tnrblnes. R. J<~. Rolllle~. (Ahs.) 371
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P<lns. Yacuum. rf.1'\.). .
R. n. J):tul. (Abs.). .
A. n. ~kyring. (Ah~.)..
U. WlljJ;llt'r. (Abs.) .
nontlll~cal;lndria.ll.H.Paul. (A lis.)
- VH. lixNI c:tland riall . .if .•r. :-\porl~tra
:oIt,P:IIU con~lellll:\t,ion. O.11ohl1l. (A. h~.)
tuh!' Spllelllil. J,. A. Tromp .
Ij('i' "IHlJ BOiling: mul Mas!)ccuitt,

P"per. Bagasse: fartory eXllansloll In
('Uh:l. (Ure".) _ .

- ill ludi:\. (arcv.) .
- -:\I('xico. Anon. (A.b:i.) ..
- l':tki:tlan. (Urcv.) .
lIIanllfa('turc. .T. }:. Atchison. (AI)5.)
- O. Yalscchi. (B.B.) .
- in India. D. K. Misra. (Ah~.).
- Trinidad. (Bre".) .
Jlfl' (Ibm ny·products /Hill Pilip.

Baga:-lse
L)l\rlljJ;uar: su~ar l'xllOrt fund. (Un',·.)
~ - prnduction 19nr,. (BrC'v.) i2.
Patl'rsull Cand~- Intl'rnational Ltd.:

watC'r trNltUlC'lIt I'lnnt ill Brilish
I-Iollliuras. (Bn· ) .

1':'Ylllenf, Beet: Uritish SUj.[ur Cor­
)lOmtion. K. 1-1. Brinlon:md.r.F.
Warriner .
rral\f·\'. (Brl' ).
R]1aill. (BTl' )

LK. (Brc".) .
1'1I~'IlICl\t" ('ane: ill Brazil. (Bn'\,.)..

Il1di:1. I). C. Kot.lHlri. (:\IJ:oI.).
- It. i\tainpricC'. (All".) .
:oIucrO!W allocation. .I. H. I.oudon ..

PCf'tiIlS, Heet: dl!~radntion. products,
('tTcct~ on sucrose solutlOIlS. 1. A.

jlli~~i~n~~~ri~~l :~~~t~,tlii~l~·.-. ;.:. A'.
nO~danl}\". (Ab:t.) .

- - - F. N. l)ulJrOIlT:lVO\·. (:\lIs.1.
I't'stli. Heet. K Gt'rsdorf. (Abs.), ...

allhicl COlltrol. F. ,r. l:Iilllif'tol. (Abs.)
('hC'l\lical ('lllltrol in l".K. H. A.

Uunlling. (Ab:ol.) .
lIl'l1latodl'~. H. Sa"it~ky and C.

Prict'. (Abs.) .
- ':'If. L. Schnst.er I't ,t!. (Abs.) .
- t'lrl'd of leJ,;uml'~. A. E. Slt'el(' and

t'. Price. (AII:oI.) .
ft'~istaltt \·arietif's. C. Prfce. (A.bs.)

PestIS. ('anI': aphids in ludi:\. H. David
army worm cont rol. P. X. A";\8thy

and J. P. Chaudhary. (Abs.)'.
- - - A. P. S:lxcna .. '(Abs.)..
Austrtllia .
bcetlt' in Ut,tar Pr:Hll·sll. A. N. l\:Ilra

and N. C, ::;h:trlll:l. '(J\bs.)., ....
borer control. to:. A. Cancienne and

S. Ifensley. (AlJll.) .
!)eats. Canc:

- - Y.S.Panrtfl/. (Ails.) ..
- - H. P. Perez. (A.h:;.) .
- - 'I.. A. Siddiqi and A. R. l'r:l8ad
- - Louisiann. r\ non. (Abs)
- - - J. A. Cox. (All:;.) ,.
- dama",t' in Cololllilia. N. N. Hin-

(·''Ilie. (Abli.) _ .
- - Louilliana. L.•r. Charpentier

I't al. (.-\lJs.) .
- in ludi:\.. S. Kumar and A. N.

Kalra. (Abs.>. .
- - T. \'cnkataralllan and P. P. ".

)fenoll. (Ah8.) .
- p:lT:hlite. .1. Urcnit'rf'. (Abs.) .
- - .r. Br('nierc fto ttl. (Abs.) .
- rl'llTo<hl('tivc potl'nliat. Y.!'\.. Pan

f't (tl. (All!'.) .
calle fly cOlltrol. Anon. (Ab8.) ....
- - and lcaf nitro~\'Il. .T. JL Mt'tcalft'
chclllh:l\1 (:ontrol. T. 1'. ~. 'I'l'otia

I't, Ill. (Abs.) .
- - I'hilippinC's. Allon. (.-\b8.) .. ,.
- trcallllC'ut of St'tll!. n.. ~ratIH"S f't tIl.
N1lllrolln Au.strali:l. Anon. (Ails.)
- T\'l'\C'nrch in Q,lI('('nloiland. Anon .
- - Trinidnd .
coot (·ontrol. H. B. :'Iroller. (.Abs.) ..
earth IW,lTls in QuC'cn:tland. n ~.

Hitchcock. (Ahil.) .
"1'~lI(lrill" contaminllt.ioll of soil run,

off water. n. .T. L:IIIt"T. {Ah!!.>..
_ j.l:r:lllllill sprin_kler. A. N. _Kalra

and 1\L C. (;1I11la. (Abs.). .....
F.riophrd mitt' rClIillt.nnc('_ H. .-\.

fr~~~l~~~~;;~' il~-\~:~i"c-()·.. ;';'. '1". 'cAcci~s oJ i
u,~~\.~'i .(Ails.) . 112. 113. 210. :jO~
lndill t40

Packaj,[inj.!:: machine. (T.K.l 2:I:j
Pakistan: ha~as...c pallt·rf:wtory. 0\1'1"'.) 191

ChinC's(' 811~ar factorit·M. (Urcv.).... 6:l
{;z('choslo"ak sup:ar fnefnry. (BrC'".) Ifl"';
Dutch SUJlar fact,oril'K. (fire,'.). 22::
Italian SUj.[:lr factory. (I\re'·.)...... 19li
Nawahshnh SUf,t;lr f'lclory. ('r.N.).. 3::S2
Polish llll"ar factoriclol. (Brl'\'.)... 22:3
llllj.!:lr export possibility. (IlrC"·.). :120
- factory. (Brl'\".) llHl

l)alletlzer. (T.N.) 381

xii

)'A(a:

NC'w Yurk :-;ugar Tratll'l.alJuraturr
Illc. rCI)()rt 19(j!). (Brl'\·.)...... It.~

Nisz:eri:t: Indian stl~ar factorr. (firc,·.) n:t. 101
~ilrollen: :tnt.! callI' ",rowtll. H. P.

'·crmll. (Ails.) .. 14f)
- I('a( coull'nt :tlld C:1Il0 IIr. J. It.

:'I[cl(·alfl'. (Abll.)............ -I~
- requlrcllll'llts t)
- - Hawaii. G. Slanford rt al. (Alui,) 20
fertilizers. !".n. Al1lbojin l'tnl-. (Ail!!.) :lUll
- M, Lakshlllikaut.lltllll I'l al. (AiJs.) 711

G. K. )(Isra ct Itl. (Ab15.)...... :i:rj
- apl)\ication to IIndcr·irri~ah'"

t1eld!t. A. :\"ath :tud B. l\.
Mathur. (Ahs.).............. .}J

- and cant:' juice quulity. 1. l:Ia~m'
and M. Ahmad. (Abs.)...... 3jf,

- cffect 011 j.!ur :\'iclll aud qu:tlity.
G. :\". Mi:o.r:l,.t flt. (Abii.)...... a:ii

- top drl·lIsiH~. F ..... tic Toledo f't "l. ~3
- trinls. 1'. B. H. Tillker. (Ails.>. 1'\~
losses in Nlltnl soils. It. IL Malld. . III
mincralization hy Natal soils. H. A.

Wood. (AiJs.J................ III
nitrate and nitrate dclerlllin:ltion in

cant' juice. B. A. I,akhdh'c :lnd
It. Prasnd. (Abs.)............ :17,..;

suil cUlI!sermtioll lests. A.)f. Lojo
f't (tl. (Abs.).................. :!tI!)

8U allw Amino acids Illul FerfilizC'rs
:\"orwa\'; tradC' :Hzrf'l'IIlCnt with Czecho,

slovakia. (Brc.... ). ... . .. .... . 3211
Obituaric!S: .1. (':lIllJlilcll M:u'dollald lit

C. W. MumlY. Ii:l
F. I. Ml'ycrs :H'I-I

Oil, iWI' LlIlJricat.ion

:'Ilolasses, Cane:
exh:HlstibiIlty c\"alualloll. U. H.

rO~;~l~~~na~l~rl,r.(,~~~:~I:~i iOl\~"s~: . it'. 121
de Oliveira. (Ails.)............ :!1'\O

l1\oist,IITt' (lett·rlllinnt.il)ll. S. K. 1>.
Agarwal and H. l'. Uupta. (Ahs.) :11:3

nit,rnj.!('11 :lnt.! phosphOI'll!) minC'ral­
izatioll. A. JI. (;uptn aUtt S. 1'.
Shnkl;!. (A lis.). :j:\j

purit~· r:llcul:ltioll. S. ('. GUIJta ft til. 34fJ
- rcdnl'tion. :-;. C. (;n"t:, ft til..... :!jf,
- - A. A. ~hot nnt.!M. A_ Gundecha 2i-l
rcducinj.! slIllaTS detcrlllimltion ..... G.

_ ~:I~Pf,l.ltCr.:. ~,t~~d;," il;'fl' '.i.' . i'·. 113-1
Madacsi. (Ab8.)........ 3i9

riboflavin pro<hlC'tloll. P. N. A",arwlIl
I't (fl. (Ails.) 211'\

:oIuil applic:ltiun and nematodc pOpll'
latiou. W. Birchfield. (Ails.).. :1:311

lloluhll' poIY.$:IccllaridC's delC'rnlina-
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F. A. li'ogliat,a. (Abs.). ..
drought ill Australia,. (.\os.) ...
- Routh Afriea. Amlll. (Abs.>. ...
hail and !){'l't .... Icld. )1. M. A f;lIl:lsie,·
tcmperature and ealll' Sller08e content.

C. A. Johnsoll .
Weeds: Aegin,etiu ·indic{/. chelllira.l con­

trol, M. E. Lopez and R" I.. Barile 50, 20x
At-riplex lJlltl/la. chemical c~ontrol.

W. If. Meggitt. (Abs.)' .
ucct damage by herbicides. Anoll ..
~ - - J. Alkamper. (Abfl.). .....
- - - 8..f. Ellcrn ;l.nd A. Marano ..
cane d:~l1lage by herbicides. I. '.I'

Freshwat.er. (Ahs.) :335
chemical ('.ontrol. 7
- - Allan. 19{)
- - H. Bcinhaucr et (tl. (Ail:;.).. H3
- - G. W. Cussans. (Abs.).. . .15, 83
- - D. A. Deyer. (Ails.).... .... 30n
- - L. A. 1)urp:eat.l't ol. (A\)s.).. K3
- - ]). K. Dutt et al. (Abs.) .... 145
- - E. G. 'fo~ekroth et (tl. (Abs.). 5.1
- - .It. -"'ra,nk. (Abs.)... 15
- - H. Liitleekc ,\lId L. Sipos. (A08.) 15
- - G. B. LUiSh and A..r. Mayes. . ..,3
- - P. S. Mathur tUtd u.. P. ~illgh 79, 2:39
- - W. M:eJ(l(itt. (A lis.) ..... 176
- -]t. \Y. l\Jillholloll, (Abs.)...... li7
- - It. Olilllpieri and G. R. Camerini 177
- - J. It. Orscnigo. (Ahs.>.... .x3.114
- - G. Peeters. (Abs.)............ 84
- - S. Y. Pengand W. B. Sze 170,201
- - E. It. Stlunpcr. (Abs.) 177. 210
- - K R. ~talllper lit al. (Ails).... :i2
- - Ji'. It. Stonll lUHl "M. n. 8.

'l'ulloh. (Ails.) foI:!
- - H. W. St.riekt'!'. (Ails.)... .. 15
- - K r. :"lIllh'an et (1.(. (A1Js.l.. 272
- - K. A. 8und. (Abs.).. .. fll
- - N. Y. 'l'ul'lwr. (A08.) .. ~3
- - A. von Hoi'll. (Abs.) . 3jil

~ =R~ .~;Ii~t~l~[i·l\ .(:\.h~.L. . ... i~~'. ~V~
- - and bed yields. It. 1). Rllr-

millgtoll. (Abs.) ..
- - in Ht~waii. H. W. Hilton. (Abs.)
- - herIJicid('. W. J. BlIrk~. (Abs.)
- - - 1":ubenfabriken Bay~r A.G ...
- - - liecnc(> eontrol. Anon. (Alls.)

==1~~~~~~·il\~;I?~~~~~l~t~;:[i)('~·~t~i~~.)
- - ?\~. 1IlC'l:hanicnl control. L. 1".

TInnhllr~' and G, L. Maughnn
~ - Natal. Anon. (Ails.) .
- - "PamCluat" translocation .
- - Philippines. C.G.Aurelio.(Abs.)
- - rcsidual herhicides. Anon. .
- - Scotland. D.~. {~. Erskinc..

~O~\~~~\l~:~~~d:tI;rl'i)cct ~:ici(i~.· . j;. i{·.
Brimhall i't rtf. (Abs.). 177

- - - J. H. l)awRon. (Abs.) 114
control hy humin/.!. E. J. Crc('K. . ...;:1
_ .rnlllt\i(~il. 'I'. Chinlo~' and 1"..1.

('!I1If'~il~Y(~ile~;~i~~·ll. eOl;tn;I:' 'j. ·it·.
Oosncll and n. D. Tholllpson

- - - H. s. Gill",.((/., (Abs.) .
f:1(,1/!~inf' indi,·(1.. K ltocheeollHte and

ft. E. Yall~han. (Ab~L ..... _. ... 31\9
Guinea. gras8 control. 1,. S. ChlllJ'

man. (Ails.)..... 11:J
,I"ohnsoll /lrass eontro1. W. P. Ander-

HOTI and L. McCnw. (Abs.)...... 3:lfi
- - - W. 1'. Anderson et at. (Ab8.) 3:{fi
- - - E. It. Stulllper and n. T.

Loupe. (Ab~.L...... ... 2:39
- - - g. D. Weil and .r. P. Stanford :!H4
in l\£ndagasear. E. Rochceollste .. :!O
Merremia q/ll~nqll£fol;(L in Quecllslalld.

J. H. Buzacott. (Abs.). 113

Variet,ic8, Cane:
smut resist,;\I\ce. W. R 'J'offnno. 111
South .4.frica. Anon 17f), 196
trials in DOlllinican n.cpuiJlic. C. W.

],ingrrfclt et al. CAbs.).... .. 17
- l"iji. A. H. D. Brown. (Abs.)'. 1~
- Louisiana. T. J. Stafford et /11". . HO
- Philippines. I. J. Har('l'(~o and

n.. C. Pargo. (Abs.).... . ~7:1:
- - c. n.. Mora I't al. (A hs.). :H19
- 'trinidad .... 67
Thailand. Anol!.............. :1:27
U.S. ;)9-16·1. ~'. Ie Grnlld. (All:;.).. i71

Varieties sel' ubw Bed breeding mul
Cane breeding

Venezuela: bagaflst' iJoard factory.
Anon. (Abs.) ... ... til

- sugar factory. (Brcv.>........... 192
Vcrenigdc HVA l\.Iij. report 10n[,/lUi .. ]94
Viuasse: anim:.\1 fodder. ~r. A. Kokhan 61
- protein conccntrate' ))rep<1ration.

V. I. Chopik. (.4.bs.)....... .... 61
Yiscosity: cane llIolas:'lc:;. W. S. Graham :339

and diffusion coefficient of sugar
solutions. I. N. Kllgallov and ". I.
'I'uzhilkin. (Aos.)...... :11:1

lIIussecnitc. A. I~. Gromkoyskii i\1It!
S. Z. Ivallov. (Abs.).. :17(;

- Y, A. Tt'rent'evetat..... ..... 1;)1
- rt'duct-ioll with tlurf:we-aetiw

__ ~g~l.lt~: dJ~t;?f't'(i ·(A·l)fI.i: .. ·· ~~~
~I~a~s~~ ~~~~urcin~lli.. i.;.' if.' ?iil'i;1 :W7

_ ;~to~~su::r~\;ffe~t.·· "I~: '1:<' i{'ll\;al~ :1:4'i"
kovskii. (Ahs.).............. :!.j·7

~ucrose solutiolls, effect of pectin and
invert sU~:Lr degrlldation productg.
I. A. Prikhod'ko. (Abs.)........ 1:11

- - mcasurement. N. 'fikhomiron
and }'l. Cha.bas. (Aba.>...... :3iF:

Vnlt.a Republic Sll~I\r factory. (Hrt'\".)' 11-1

Water: lwct ltbiSorptioll. ,'. N.
Shchegolev et (tl, (Abs.) ..... .. :!I-I

boiler feed piping. it. N. Neyin .. i1
- - sugar content. ~r. T. "1\.1"0IeI1l\(\-

skii. (Abs.)................ :!H
- - - det-odor. British Sugar Cor,

poration I,td. a.nd H. J.
Bond. (Pat.)............ 15fi

cooling towers. ::\. u.. Nair. (Ails.). 33B
determination. (T.N.L........... 3<:12
- ba~asiSe. A. Pande and S. P.

Agluwal. (Ab8.).............. 279
- molasses. S. K. D. Agarwal and

It. C, Gupta. (Abs.) ... "..... 313
- raw sugltf. W. Schiebel. (Abs,).. 3it
- refinery intermediate products. J".

Bnriil1lck. (A08.) 314
- white sugar. H. J. Delayicr and

It. Kruchcr. (AlIs.).......... 346
~cpara.tion after beet washing. J. I.

Buslovieh. (Abs.).............. 2jH
soil availability. J. N. S. Hill and

J\{, .E. Sumner. (Abs,).......... 8-1
- characteri~ties, .T. N.S. Hill. (Abs.) 175
- conservation. R. It, Panjc I't a.f. 2:19
- (~ontent and beet growth. W.

Ahrens. (Ahfl.).............. 49
- - and cane yield. G. Lal and

W. H. ·Patrick. (A us.) .. 48
- - - C, S. Wang. (Abs.) !i6
- - t,rm;h mulching. G. D. '£homp'

SOIL (Abs.)............... ;)1
treatm'.'ut for drinking. J... 'r. ;ruliell 23
- plant in British Honduras. (Brcy.) lSg
see also Trriga.tion and Milling

W'ater, Waste: cla.rifier modifications.
1. P. Orobinskii. (Abs.)........ 58

composition after nIter cloth wasllillj.t.
K. ~kalski. (Abs.)........... .. 373

cooling. F. Kastner. (Aba.) ..... . '19
flsh orccding in lJonds. :r. A. Brovko

aud J... A. Chcrnyi. (Aba,) ..... ;')(j
- - - 0, A, Yarovenko et al. (Abs.) 5li
presswatercomposition. P. nevillcr~

and M. Loilier. (Abs.).......... :![l
- - - and recycliup;. A, A. l~ipcts

and J. M. T,itva.k. (Abs.).. 149
treatment. R. Bicrwa~f'n and ~.

Kolaczowsld. (.\h8.1.... 2in
- 1\1. Dazai et /If, (Abs.) .... :W
- H. Hidenheimo. (Alls.>. 26
- K.Offhaus. (Ab~.)'........ ... 119
- .r. P. Shukla and N. K, Val'llill.. ]78
- In Czechoslovakia. 1<'. Kast.ner.. 2:6
- br fermentation. S. D. Gupta .. 338
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AALJ.., F, '1'. I'hiliplJille calle wCt::ds... 15, :l09
AUDOTT.l<~. Y. and S1'OK~:S. I. E. C;}I\C

1Il~E1aic., (AbEl.) :1:J7
ADRU1S, It. J~ .. see ~U1,I,IVAN. E. F.
ADACHI, S. Sugars separation by thin·

layer chromatol(rnphy. (Abs.).... 248
AOER, }o'. Beet ~crlHillation trials ill

A}•.4.~~II~~;:IY~[. (1:~S') Fi.~i·l· :lu'd' beet 16
yields. (Ab8.).................. fit

AO.4.RWA.L, P. N. fit Id. Riboflavin from
lJagasse hydro!Yllatc and calle
1ll01aRsc8. (Abs.)................ :lId

_ Yeast fermentatlol1 of lJaga88c
hydrolysate. (Au1\.) fj!

AUAKWA..L, It. A. Cane rcsist.lHCC to
insect pestl,j. (Abs.) 47, 271. 272

AG.-\RWAL. n. P., Sf'/' 'L'AN~JA, J.D.
AO.,-RWAL. S. K. D. Khnlldsari sligar

crystallization. (Abs.) .. _ 2:n, 345
und (JUPT."'. R. e. Moh\sses moisture

determination. (AUil.) 31:~
lit til. Clarif\catloll for khlln(Isari

I'Illjo(a,r. (Ahs.).................. 33~
see alRo GUI'TA, S. C. tmd, JOHRI. It. P.

AUARW.J,.J" 8. P.. see PANDtl, A.
AOJ,m.uT, A. P. IrrilintloH in l")hilip·

pmos. (Ahii.).................. ;l08
AGUILERA, C., Sf'e GAllOJA M., M.
AHI,YF.LD. H. F. O. Ucht·s luter-

nation~l1 SUllflr Yearbook and
Direetorr L965 'fifi. (D.B.).. 27~

AInIAI). M •• 8f'e HAOut:, I.
AHRJo:NS, W. Roil moisture and heet

llrowth. (Abs.) 49
AJIXmlOTO Cu. LNC. U1utami<: acid

Ilroduction. (pat.) 155, ;l10
:\nd SANRAKU Om':AN Co. INC. Glut·

l~mlc acjd rernH:ntatloll. (Pat.).. 124
see aLsu MATSUI, '1'. a1&(l OK ..\I)..I,.. If.

AKHTAR, R. A.. sl'e 'tHAKUR. ('.
AKHT."'K. S.·W., Sf'£ '1'IIAKUIt. ('.
AL.H1, M., see ·PANH:. H. Jt.
Al,m:RINO, J. W .. 1It'f' FRASKI.IN. W.)L
AI,IU\SEEVA , [<;. X. Fertllizcn;and bcet

sup;ar content. (Ahii.).......... 114
ALJo:MAN", G. Automatic hoilillil control

llt Glades. (Abs.)............ 339
Factory sucrosc halance. (Ahs.). 92

ALEXANDJ.iR, A. G. CmU' C\lZYllles .... Hi. 30:,
};lfect of "Diuroll" 011 (lane Slwrosc

synthesis. (Abfol.).............. 18
..\(,l-;XANIlER, M. A.• il/'e HA.RRIS. L.
ALK.\MI'~:R.;r. Chemical wl'ed cOlltrol

and heet illiur~'. (Ab::d........ I L2
..HLt:Y, .T. 'I'. Bulk halldllllg in Am;-

tralia. (Abs.) ······ 23
AI,ON7.0, C.M. Evaporators. (Ails.) 14(j, 241
:\M.-\R.\T NGA. J. L. Cane agriculture

and disem;ei:l ill Ceylon. (Abs.).. ..n
A}tUO.H:\.. F. n. rt al. ;":itrogenous

fr.rtiIi7.ers. (Abs.).............. :W9
..\)ltRICAN SUGA~ CO.• lire GROSVENUR,

W. M. uwlltYAN • .r.D.
ANANn, M. Indian raw SUj;l;ar ((unlit:,' 31t

Raw sugar pol balancc. (A us.) .. 312
ANAND, S. S'IHef' l\-(ITT.H. ]~. I,.
ANCHJ.:TlI., T. Lt. Millinp: cane trash 179.18U
ANDJ.:R.S. H. Doiler tube d:unagc by

laminar stcam ftow. (Abs.)...... 51'(
Chromic acid ror !!Cnle and corrosion

prevention. (Al>s.)............ 243
f<'urnace ash removal. (Ab8.).. IR2
l"teum circulation. (Ab8.)........ ~IO,~

ANI)KKSEN, E. Mcchanical hcet tOPl)in~ lIz
AXDF.RSON, W. P. and McCAW, L.

.Tohnson grass control. (Abs.).... :331i
8t al. .Johnson ~raHs <:ontrol. (Abs.) 3:lH

ANDO, '1'., see KAi\lOIlA. 'M. (I.wl !.\fl"-I. T.
ANDRUS, G. 1.1., Hf'e MOGAJl.VJ.;Y. 1". X.
ANTOINE. R. Calif' diseases in Mauritius 4~
ANTONI, H. G..'\ne llowerinp: induction 17f,. 3:\7
ANTOXOVICH, A. J.J. l\Ii1k-of·limc dosin~

control. (Abs.)................ 344
.\NZALONJ.;, "L. and CHII.TON. S..f. I).

llianting out sccdlinl(s. (AlIs.).... 272
and PrKoNJ<~, '1'. P. Cane mosaic

tra.nsmission. (Abs.)............ Hl
et al. Cane hreeding in Loui~iitl\a. 143
8ee al80 DALJ<1, J. T,.

APAOlHLt, A. R. By-uroduets. (Abs.) 61
ApP.UANARA3A YYA. P. Cane SlIlut

(,'a~~~~~~~~~r~~~~~~lnatio~:·(Ab8.l ~5
'" ,,180 PRAKAilAM', P.

INDEX

NAMES

API'LING,.J. W., sec l:I.oNIXGI-:R. t;. K. I'.-\<a:
AIlMAN1)OLA, P. SuerosC' determination

in must and wine. (Ails.)........ 279
AR~lER, A. A. Beet harvesters. (.'\1Is.) 240
ART\,;MOVA, N. Y., ;;ee KOVAL·,g. T.

ART~~\~~ro~}i'dO?I'p aC~~bOSX~\~r(~~ici(?'nl~(i
jl;llltllmic tlcid in beet molagse:; 2)'\

ARVII-:R, A. C. Cane Icaf desiccant.s.. flU
.-\:-\ ..-\HI KASJ<;I KOH'lm K. K. Glutamic

SUI~~;~ J~l~n;;~i~~;1 f'(~d11~~:1~e21t~Ca~~O,_2~3
mcnt. . (Put.).... :Jfju

st~e IIlso MIH.ARA. 1\.
A:--AI, S: Colour rcmoval by granular

acf.l ....e carhoTl. (AI)8.),.......... -IMO
AS~, P. J., fU'11 FUGLIAT.-\, F. A.
AS~.ulxl. G. and DRANDOLI, G. ]011

l'xehangc trcatment plant. (Pat.) 2)'\2
ATAJ. S. It. t\lllJ IfARSHUAlWER, K. E.

Molasses and sugars ill animal

:\TC~~~~,r'J.("~,:I~S·)]j:igliss~·'1;1;11; 'at~li 218
puper mfimllacture. (Al1s.) .... 154. 21~

ATJ<:St:R. H. Ste:l.m econumy at Alp\llIu

ATII~~~;O:~T, I\i~lJ1jl;l; jliic'e' treat'l;te;ll 21:J
hy h~'d rocyclolles. (A "Ii.) .!"I~

ATK~N~ON, A. ]\f. et al. Cltlle meehan·
Izatioll ill Australia. (Ah8.)...... :wn

ATI.Af' CHJ<:}UCAJ, rXI>USTRn;s INC.
M<lIlHitol and ~()rbitol production :H7

AUR~:UO,C. G. Chemical weed control
III Philippines. (Abs.).......... 20

AVASTHY, P. N. and CHAUnHARY. ,I. 1'.
Army \\~orm control. (Ahs.).... U.!",

AYRES. A. S. I't (t!. Soil 1\ltlIuinhllll
contcnt ill Hawnii. (AbR.) . :l3:,

~f(' alRO RTANFOIW. G.

BAIJU. C. N. Calif' 15election techniques 30-1
Co 421 cane ....aril·tr derivatives. (Abg.) l~

B.J,.llI.LLO, ,f.. 8('e- ltm,IAN. ,r.
BA~NITZ, W. Foalll formation and

prevcntion. (Ah~.).......... 26
BAH.-\I>UR, ,r. P., see Om'TA, S. C.
BAHR~~~;. V. C., Hre OOMM~:N, 'r. T.
BA1KOW. Y. K Cll-lle diffusion. (Ab!!.) ~6
BAJAJ, B. S. I't (fl. Cane red rot orjl;an-

ism Illuta.tion. (A1J~.}......... 211,}t~
BALAOSO, D. I. .Boilin~ caleuhttionl).. 179
B.UI?WIN, C. S. et fll. Beet agriculture

10 Canada. (Abs.).............. 3tli
- Beet a~riclllture in U.S. (Abs.).. 3()~

B.-\LINSKI, 1'. A. GUill' quality and mill
extraction. (Ahs.).............. ::;-1

BALOH. T. Beet pulp drying ...24:,. :~43, 3i3
BALSA, .T., see SJ.:RnfA. G. R.
llAT:TSlm, 1. B. et (ll. Beet tails scpar·

:lotion. (Al;s.) H,";
IhNASIHAN, G. R, see COVAR,lt. Jt.

a.nd 1,Ol'J<:Z, l\L n.
BANATH, C. L .. see 'MONTEITH, N. H.
BANCZAK, S. "Stellar" ftlters. (Abs.) 27
B*-NI6, P., see l't-:RI'A.R, M.
BA~IT; E. A" see SERORL', N. T.
B..\NS.J,.L, J. P., see GUPTA, S. C.
BARTLE. ]t. L .. see LOPJ<:Z, 'M. E.
BAR}IAl\, M. 1•.• sell AOAltWAL, S. K. I).
B.-\!u.nNG--TON. H. D. Chetoica\ weed·

killers and bcet yields. (Abs.).... 14:~
BAIlOKA, K. H. l\-{onogerm beet breed-

ing. (A os.). 271
BAIlTLt:TT, G. S. Callo taudem trailer 1(\

Canc mechanizat.Lon in ~outh Africa, 20,1.01
BATES, .T. ]i'., Sf'e HVANS, H.
BATTl, M. A. rtaconic acid rrom

sucrose. (1:1at.)................ 2A.J
see also I.OOKWOOD, 1•. B.

BAUDl.N, P. Fiji (liscnsc-rcsistant cane
varieties. (Abs.).............. 272

BAX, G. Automatic bagasse furnace
control. (Abs.) ·.· 54

SA n:R, i\f. 13. Num,ic'ia. viritli! cane pest ~(:j
BEAUOIRAUD, ~ .• Sl'e GUIT,r.oux, K
B~;HNKJ.;, 0., see 'rluJ.'JolT" K.
BJoiINBAUElt, R. I't al. Chemical weed

control. (Abs.) ··· 8:~
BELEN'Kll, B. E. find ZlMAN, Z. D.

l..evel lndl.cator tesh. (Abs.). 12U

xviii

BEJ,ONOO, It. V. /lee KARTASHOV. A. K. I'AM;
BEf'9sTO;rSKI.r. 6. B. and 'J'IMOirJ.:J.1VA.

r. G. SUJolar ractorv construction
iu So\"let Union. (..\bs.) 58

J~~~~)~:~~V;:~: t'iC~rot:lil~~y~~~nj~it~i~~~~ 212
Hud Food Technology. (B. B.) .. 90

BJo;NNE, E. J .. Bt'e BROWN, L. D.
BJ<1RKOVICH, E. K. Standard Soviet

bect sugar fnctory design. (Abs.) $:=1:
BERTscn. H. et (Il. Sugnr esters manu·

facture allll usc. (Abs.)........ 31"

~~~:i;R~Dt-i~:p.Pll~ll13~·ct\tr,~~~c~"(l!ai,) ~1~
BHADAURIA. V. S., see BHOJ, R . .I,.
BH.Al.\\·AR, v.l\f., Sl'e AGARWAL, S.K.D.

and GUI'TA, S. C.
BIIAROAV.J,., J. C. i'l at. White sll,ll:ur

starch content. (Abs,).......... 248
81'1' ttlso GUPTA, S. C.

SHAROAV."', S. C. Bagl\!~se pulp pro·

BRO~.ucil~ni.. (~\?(i·\{.~TH·U·R,··B'.' 'i( 2M1
Aut,umn VR. !;prillJ( plantin~ of CRne 145

et (Il. !\fanure and llmmoniullI sui·

RIIO~)~I,a~~,u:e~~~~~r~g~~~!;s.(A bs.). . 144

BICHRBL, ~ ....~. ~ucrose and reducing
su~nrs destruction ill alkaline
solution. (A!Js.)........ 313

Bm.H', }l. et ftl. r'orllla!i II i l~ . beet
diffusion. (AlJs.)..... 89

life ulllo MORFAUX, ,T. N.
Bn:r.~:R, A. Plate hca.t exchangers.. 374
DIERWAOJ.1N, fl. and KOL."'CZOWSKI, S.

Waste wuter fermentation. (Abs.) 270
BILi.~:AUD. It. lit Harvcsting cnne nftcr

hurricane. (Abs.).. ..... 210
RINKM1V, W. W. Ghromatographlc

analysis or cnlle molasses. (Abs.) 370
Colour-roflning roaction~. (Abs.).. :179
Sugar acetates separation by thin-

layer chromat02raphy. (Corr.>.. In
HIRCRlI·IELD. \Y. glfcct or tutcr-eakl'

and mol:ull;es on soil nematode
l)Opulation. {.-\bs.)............ :J36

l~lSHOI'. n. '1'. Cnne stalk sodium
contcnt as nut,rition guide. (Abs.) 84

B\~;~~u~' ~ir~~ld a~rl~~:J<:Kgr~nUI;~
active <:arbon bed. (Ahs.)...... 146

131,AN()m:T, !.\f" lire BII>AN, P .
BLYTH, K. A. CA.UC mcehanieal harvcst-

ing in Au!\tralia. (Ab8.). .... 2::;
BOOIHNOV. :-i. A. Effect or pectill~ 011

!Jf'et .iulce tutra!.ioll. (Abs.).... 120
see 1I1so ;!,AOORUl;Ko. A. Y.

BOHA{: . .r., Bce URt:T:;CIDlEII)t:R, it.
BOIOI, O. '"Effect of llutomatic control

011 equipment size. (Abs.)...... 26
KVltporn.tor an(I pan steam condens·

ation. (Alis.) . .. .. . . . . . . . .. .. 5(\
BOHRER, D. n. . U,aw sugar colour

extract.ion. (Pat.).............. 34R
nONA~fOUR. D., 8M I~OIsn" L. .
'BONATI, C. It. Sucrose and sugar by·

products utilization. (Abs.).... 211-\
BOND, B. J .. 8ee BRITISR RUOAR

CORPORATION LTD.
BOKfSOVICH, V. A. Beet flume auto·

Ina tic control. (Abs.) ..... _. . .. 57
BORNscHJo:m:R, E. Beet monogerlll seed

and spring IIlcchalli7.a.tion. (Abs.) 14-1
BOSE, S. et at. Clarification with pol\'­

electrolytes. (Abs.) .. 212,275,'306, 30i
_ Sulphur dioxide determination in
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:tutoma.tie control. (1\1>s.) :)li

Fllt;SHW."T~:R, I. '1'. CMle da.ll\ll.lZe by
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GlLADEN&R, A. Cane mill electric drivcli 21



~:l9

[0

51

PAGlo:
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GUII,LOUX, j<~. ;~nd BJoaUGIRAUi). K.

Rugars sepa-ration by thin-Ia~'cr
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H}O:A~~~~Ts~~IIG. (7)'.ls.) Beet' 'J););:ki~g 111
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Ot.lJUICl1. H. and PEETZ. S. ('ane

mol:issf'!t tlctl'riorat ion. (A h!t.). .
- Sulphllroll!; acid ch'I.{·flHin:ltion in

cnnr molasses. (Ails.) .
OI,IHlm.:nat. H. K. ami R~IITII, P. U.

13f'Pt bn'l'dirll! in 11.8. (Ab:'!.). ...
OI,[))l'IF.I.D, J. F. '1' "/'I' ('AIUlUTm:II~.A.
Ol.r-:INIR:OVA. ~,. Y '(1'/' ZunCl1r-:NKO.

A. V.
OUMI'Ir-:UI. 1t.. and (':\~IEHISI. C. l~.

Ghf'lllical wf'NI c·ontrol. (AIl!ol.l ..
Dt~ OLIVElitA. F.. R. )rOI:lliS,.8 formal.inll

and exhaustion. (Ah8.\ ....••..
OI,IV.:ROS, M.. HI'I' O.:~IETI-:1110. J. K.
OI,~ON. G. S...~l'" SUt\nEIlW!ltTfl, 8. G.
OI.T.~NAU, G. and 1t1i'.ES('U. G. 11.'C't

storage tCllIpcrnfurt' llnd losses ..

271
7f.!

304
47

1M
R:J

I'AO,,:
UEGO, V. Beet germination at low

1r"I':~I';~ra~af.urczu~tc~~ji;i,;';I;"ftii;:i,e~ 336
TaKchenbuch 1905. (B.:B.}........ 90

Of: rtb::n:z.:s V., Ii'. Cane varictics in
Brazil. (Abs.).................. 368

~h:NON. P. A. A.• see nos,,~, S.
MENON, P. P. V., see Vr-:SKATAltAMAN, T.
~[ESON, It. G. Strip tilliJl~ V8. shaliow

ploughing for cane cultivation.. 17
M";ROI" M. MemhflHle filter for sugar

M.~SII~~c~~~iO~~fl\>.. ;~~h~·~isAR;.·_~'.' i;..
Mr.:TCAI....:, J. H. Gillie Icafnil,rogcn and

cane fly. (Abs.)................ 48

~f~~:;~J/i;'~'~.e~~~~i1~i~I~~~~I~I~:~lIi!t\~~!24, fi5
~'lorida SUIo!:tr "Manual l{W5. (B.B.) no

)r..:SCHr-:R. G. ~r. Glutamic Ilcid pro-
duction. (Pat.)................ 284

)(lHARA, K. I't (If. Su~lU solution de·
colorization liy ion cxchanl!:e. (Pllt.) 349

)(uW.O\':CHlIK. A. A ...ql'e BAL'TSJo:It, 1. n.
MIKT. 't'. :lnd ANnO, '1'. "Adster" ~rall-

ulnr activc cnrbon tf'!lts. (Ahs.). 211
i\!LLES, H. V. Cnnc lUud trcu.tmcnt.. 284
M.lI.r-:S, P. Mellhnnik mctalnpplleatloll~ 179
l'Ifn,.:S 1..o\nORATURIES INO., !we TIATTI,

M. A. (t/ul 1,oCKWOOI>, L. n.
MILL.~It, I~. C. Itilcy !J;'St:assc furnace~ 86
~[ILI.lIOLI,OS. It. W. Chemical wccd

conf,roJ. (Abs.) 177
Mlns, .r. '1'. and Vr,ITofol. A. ,T. Cano

root fungi. (Aha.).
~rrLLS, J. '1' .. H('j' EVAN~, H.
MILLS. ] •. U.. 1Wf' NOR!t!As, 1,. W.
MILYUT"JNKO, B. F .. ~ee Sm;vTSov,

D. R.
l\fINEIULS & CHtJMICAI,S PmLIPP couP.,

81'f': DUKF" J. B.
~{IsnClIUK. n. '1'. and T.ITVAK, T. i\f.

Moll\ssc~ elcel.rodiaIYili~. (Abs.).. 344
MISHKIN, A. It.. I<I/'f' J.O\CIN, H.
MISRA, n. K. 13n"aSSC Illl!)Cr manu-

fllcturt' in Mysorc. (Abs.>........ :0;,
MISRA, G. N. CanC' rcspOnsf' to nitro·

genous fcrtili1.C'rs. (Ah~.).
CI\I\I' row spn<'ing. (AuR.) .
Cant' ~ctt J,!crmilLation. (Ahil.) .
and KAR. K. Vll1lC pl<llltill~ in rndin
et fll. Effects of fertilizcrs on gur

rit'!d lind quality. (Ab:ol.>. 15. 337
MITCIflE. M. Cnni~ hnrvestinj.: in

1,ouisiana. (Ahs.).............. 210
MITT.H. U. [,. Clarit\eation fact.or

clll,,"I,,\lo". CAb'.)............ 314
- and ANAND. S.~. Continuous 8ulJlhi.

tatlon tank. (Abs.) '" .. ..... 307
MIYAIIAKA K .. HI'I' Mo)lOs.:. '1'.
~(IYAIBRA, S. Ian rixchan~c.. (Ahs.). 24
l\f,zzi ,r. M. Galle ha.rvester. ("Pat,.).. 2fi1
MOKflOWr. ~. F. 'l'arc-house instru-

nwnt,ij. (Abs,),.......... :l.tf,
MOLCHAnSKTI. M. T. Su"!ar cOlltl:nt, of

boilcr fccd wat.('r. (Abs.)........ 244
MOUNA li'., M. R Chite8u~ar ri'f!llcril's f,3
MOI,I.r-:It, It. n. CIlIle dllma~c hy COOtH 11:j

Cane soldicr fly control. (Abs.). ... flU, [11
Fertllizcrs and plant e;IIlC Iolcrlllilla-

tlon. (Abs.>. .
MmlosF:. 'r. I't (II. J)f'xtro~l' n:actioll

wlt.h dinitrophtllalie acid. (Ah~.) riO
- Tnvcrt su~ar determination ill

sucrOse solution. (AII!I.\. .....
MOST.;ITH. N. H. and B."~ATII. C. I..

~oi1strenlZthand C,\ll(' root. «rowth ~.t. :1:\(\
MORA. C. It. et al. Cane varietal t,rials

in Philipllint'i4. (Ahs.),......... 2/H1
~ee aIJIQT~oJO. A. M. f/1u/liOI>~:Z. M. B.

)IORFAUX, .J. N. anel BII)AN". P. 'j'hcr·
mal resistlllll'l' or I.r>u('01l01lf(/I"
1IIf'RentPToidI'R. (Ahli.L........... 24:1

~[Onl. A. I't III. ~llillhil.c in whitt, sugar
cr~'~tlllii. (A hs.) .

i\l"ORI. '1' .. ~PP MO)IO~.:. 'I'.
MORIT[-:Ul1n. 1'. ami PAYSE, .r. H.

Cr.\·st,allization·.llnd Silcrosc ('rystal
qunlity.

MORIYA.A. Cl\nccvtolo~)'. (Ahs.L ...
MOROZ. It. 1). /lnd \rANK":I,,,:vnS. Y.

Floc: formation df't. ... rminal.ion
i\10RRI!'. H.I-'.. IWI' STOS.:. R J.
Mon:JL. P. "'~ll'clric countcrs. (Ahs.) 342
;\lR..(ZI-~K. .T. T.lme kiln chllruinio(. (Abs.) 37-1
MUK"":n.rr-~F.. S .. RPI' DIiAIlOAVA, J. C.

(lnd nO~E, R.
MUKln~R.'I, N .. 8/'/' O[XIT, V. K.
MU1i:IH:R.J1, S. K. and nUI'TA. "P. K. S.

Can£' vllrif'tnl rcslsf.:lnf'£' to rf'c1 rot

PAGf.

~~~~~;~f~:' ~t j~~" ~"~~tC:::~Jr~~~~I~;
in Louisiana. (Abs.)............ Li~

MCWHINNEY, W .• Sffl SHANX, D. :;.
)fACA.lSA, It..K, flel' CRUZ, R. A.
MAO.'CSI . .1. 1>.• see M.HtTIN, L. }I',
:'![:\DRAW, C. M. Evaporator tube de.

scnling. (Ah8.)................ 17~
)Iiddle juice cllTbonatlltion (Ahs.) 241
Philippine slIgllr technology. {Ahs.} 212
~nlt Carlos factory Jlroceii~cs. (All:;.) 179
lind YII,LALUZ, A. G. TnrlJidity

IIlCnSUrClllcnt of juil'c lIud rllW
~u"nr solutions. (A h~.).. . . . .. . . . 21 j

~r~:~=~~&yRv.~Z;~C{!~r~::~~~~~' ~tlt 303
)f."-KHlNYA, M. M. ft ai. Raising Ro\'iet

white sugar quality. (AIJf\.)...... 244
)f.uaNA, Z. A., II/'t: YAJtOVJ.:NKO, O. A.
!If.\Kl:ml}<;XYUK, M. N., SPf' fo.illcnEr.OI.~:V.

V. N.
MAKSDIUK, P. S. Filter cake washillg :H19
M.\KS\,UTOV, V. A., 1/1'1' OONCHAROV,

Y. G.
)fALAVOLTA, E. Fertili1.er~ Illld cane

foliar diagnosis. (Abs.).......... 82
)fAI,;\[. N. It. UcC'f. vllrict,lll I,rials III

~(cxico. (Abs.) .... ,....... 303
MANlSA. J. Brix-purity lllono~ram for

su~ar house calculations. (Ahs.).. :110
)fANO('H.o\, M. S. find \"A~UI)IVA. It. ~.

Cane red rot. (Abs.>............ t:2
MANol.nv, 1\. It. Sucrose all(l dcxtro~c

dctllrmillation. (Abs.>... :')9
)f.\ST.\UT, H., set COZZANI. V.
i\f.o\NTOVANI. G. Eval)Ofator scalc.. l20

and "'AGIOI.!. F, Effect of non-slI{l:ar:ol
011 sucrosl' crystnllizatloll. (Ahf.l,) 249

and Ism;I,I,I, A. Sucrose soll1Llon
densltics .. , ..... , ... ,... 104

:U.AR.O\NI, A.. SI'I' EI.I,ERN, S. J.
)fAJu'y. \Y., flee GItO~\'J.:NOR, W. M.
MARKS, B. A. Cane Clllt.ivlltion In

Ansl,ralin. (Ails.) ., ,..... 5J
MART!':SS, M. Bect dcfolintors. (AIIi'.) 177
MARTIS. I". B. POwcr nnd 8tCI\1Il gCllcr·

ntion nt Oilhu. (Ails.) 116
)fAItTIS. T,. F. and MAOACSI, ;r. P.

Reducing SlllollU8 llcterlUlllatioll ill
1ll011lsses. (Abs.) 370

)!ARTINJo:Z, It. J. and I,AlIIOSA, 1l.
Automatic juice scalc. (Ahs.>.... 180

MAR'YANCm:K, v..L., se~ M.AKHTNYA,
M. M.

)[.O\SSt;Y-"FERGUSON S.A. Bect harvest.er 156
)[ASSt:Y'-I>'EROUSON (AUSTRAl.I.') I,TH.

Cane harvcster. (Pat.). 124
see also G.\UNT, J. K.

MATlrERN"J, R. J. LOllislllna cane
varictles. (Abs.)................ 240

el al. Cancvariet.alyleldglu l,ouisinnn 20n
see. "Iso STAFFORU, T. J.

MATH.:S, ]t. I't ttl. Cane 8ett trcatment
with im~cctlc:idcs. (Abs.)........ So

- "'~ffcct of insecticides On cane
"rowth. (Abs.).... 271

see CHARII":NTn:n, 1,. .T.
MATIltJWS. ,r. 1,. Callc unloading I\t

ltaeclllnd. (Ahs.).............. 2.t~
.'[ATHUR, D. K., 8ee BHOJ. It. 1.. (lfI,tl

NATfI, A.
~[ATHun, B . .s.. sel' MISRA, G. N.
~fATHUIl, O. P. and TO~IAIt. 1'. R. Canc

bud d:\IualZc by fr08t in India. 4';"
see also TmBR, '1'. S.

)[.O\TRUR, P. S. :lnd 8.o\KS":S'0\1 M. )f.
Trash lUutch. (Abs.L........... 239

and SINOR, It. P. Chemical wecd
control. (Ahs.) 79, 23H

)rATSUI, T. et rtl. Glutamic llcid Ilro-
dliCtioll. (Pat.) 3-l~

:\f.O\TSUNO, H. lllld 8.o\So. 1'. Betaino
dcrivative utlli7.lltioll. (Abs.>.... 21f:

:\f.O\UCH, W. and 8CmnoT-lh:RG, S.
Lactic acid determination in prcss
juicc. (Abs.).................. 24P:

et al. J~actlc acid detcrmination.. 24ti
)(AUD, It. It. NIt,rogcu lossc8 in Natal

solis. CAbs.).................. 111
~tAUGHAN, G. L., see HANUUItY, L. ·F.
)rAY, H. M. nnd NADT••~Il. H. A.

na~l,asc mlllch. (Pat.).... 28-1
MAns. A. J., see I.uSII. G. B.
)(AYEUX. M. M. Cn.ne p1:mtcr rcsfmrch 240
)(AYORAL, J'. E. and CRUZ V., M. Effccts

of Il1cchlluically-Ioadcd canC on
factory results..... 197

set: a180 CRUZ V .. M.
'MEDEL. L. P .• 8ee OALvt:Z. A. M.
)fEDl.EY, G. J., set DUTT, D. K.
~fEoOtTT. \Y. F. Chemical wced control 15, 176
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ONANCHENKO, J.. 1. Effect of sodium
triphosphate 011 lJeet juice. (Ah8.) :109

ONO, R., see ])AZAI, ]\f.
ONTIYEROS H., D. ~oil crosioll III

Mexico. (A bs.) :lOa
OOMl'tI~~N. '1', T. and BAHREl';. V. ('.

Cane shredder. (AIJ'.).......... 3a9
OPPEL, H. C. Beet ha,rvcstcr di~gillg

wheel. (Pat.).................. 349
ORLEANS, L. P. et (d. Beet juice

softening by ion cxcha-ngc. (Abs.) 182
ORLOWSKA,;r. b'ungi growth on stored

ORO~Ie:;ill~1~8J. . \\r;stc '\~';lie~ ·c·ln.~i·- 24:3
) fier. (A~S')i"" 'Cl~e;nic;li' '~'cc(i &8

~ RSf~~~~ol. (Ab;:), $3,114
and COUSf:Y. J. H. Florida mUle

agriculture. (Abs.)............ 11:)
ORTIZ-l'ORRES,E., Hce ])ELFJolI" N. R.
ORZESZKO,;r. Beet tipper. (Abs.),... :,(;
DBUI, r. I.ime consumption in car-

bOllatation. (Abs.)............ 246
aSITYANSKII, A. S., see PJ<~RTSJ<::L', V. M.
OSTAPJ<;NKO, M. V., see KRAVJ.::TS, Y. O.
OS\'.UD, It. and VLCKOVA, H. Cnr-

hona,tation flocculation aids. (Ah!;.) ~t1
OZIl•. 'L'. 1\1. Turkish stlllar indust.ry. . ~9

PA_KOV, L. lrrigation :I,nd beet root
depth. (.~ IJ,.). . . . . . . . . . . . . . . . . 80

PA!'G;e,\~tr~';'rc~~~~,~~iZ~~:;,~~r;iial m
PAN IH; , ·A. and AGARWAL, S.P. Bag­

..sse dielectric constant <l.nd moist-
ure contcnt. (Ab8.)............ 2i9

l'ANDEY, V. and ZUBAIR, S..-\. Bihar
cane v:lrietics. (Abs.) .

PANJE, R. It. Cane seed Il1nltiplicatioll
and GILl., P. S. Beet trials in India
et al. Soil moisture conservation ..

PANT, I'. C., see GUMA, S. It. D.
l'ARASHAR, n. It. Wast.e water trea,t-

ment in Tndia. (Abs.) 21"1
l'ARDON, ]). Automatic "Brix a.lld pl-f

control. (Abs.).. . . . . . . . . . . . . . . 2ta
l'AREKH, S. K. Cane ratoonillll· (Abs.) :367
l'ARGO, it. C., see HAR.ESCO,.l. .r.
PA'RISH, D. H. C:mc alllillO aCids. (~bs.) 121

Cane protcin and molasses as anlJual
fodder. (Abs.) 93

Soil molybdenum dettciency in
Mauritius. (Abs.).............. -1- ...

PARKHOD'KO, A. P.. Bc~t elevator.. 120
Beet washer 1l10dltleatlOlls. (Ab!:!.) ;)i

PARKKINJ<:N, g., Se(' KJ,AUSHOJ<'J<:R, H.
'PARTHASARATH'J, K. Cl\ne leaf chloro-

phyll-iron halance. (Ails.) x:!
l'ASJ<;TT·1. A. neet molasses cxhau!)tioll ;-)9
PATEl" H. B., Sfll' CRATunvJ<;DI, B. K.
PAn;I" N. G., see HOSING, B. H..
PATHAK, S. R. :ll!d SRINIVASAN, '... R.

Bagassc henllcellulose eOIl\I)o.~ltIOll 1;)2
1'.-\TIJ,.~r.j{.;lnd KE1.I.~:H. A.G. F.\'up-

orator descaling and (:{)rr().~ioll.. '.11\
.'(fe aliso KUl.KARNl, 1>. P.

I'ATOUT, W. S. Cl\He mill hearill~s.. 14,'"'
I'ATIUCK, W. 1:[. et ((I.. .!.oui!;ialla (·allt·

soih,. (Abs.) ::!IU

P.-\S;;o~~~j-: ,~... see LIXDBJ,O)1. G. !'.
PAUL. B. B. Distillation COIUllIll

e'lpacity. (Sbs.) 2HI
Htcl\llJ conslllliptioll in :;u.tJ;ar fl~ctory :j!)
Vacuml:i pans. (Ah!:!.) 11~, 17x. 27:)

I.'AVU.;NKO V. Pt., see TOUlM:VWH, N. Y.
PAYNE. J. 'H. Calle diffusion in Hawaii 229

and IUIOOl-:S, T~. J. Cane sampling: 92
Ree ((lilO'i\rOItITSUGU, '1'. an(l Tu, C. C.

PJ<:Io:Tl-:RS, G. Chemical wced control. ,~4
l'EJ<-:TZ, S., see OI,HRlOH, R.
Pn~:T)t1:\'sKII, V. N. Cla,rifler. (A1Js.) 181

:~~~g~'~'. ~.~\I~Jrsz~~~t;~ ~3.. E(fc<:t of
herbicides on eRIlC scedllngs .. 170,201

PJ.:RDQ)IO, A. V. Cane varicties ill
l\lcxi<:o. (Abs.) .

~~~~~~, ~,:~: 6~~~~ \~~~~: g~~~~~~~I.t~~I.1
P~ru~c~'r~e~;tio~ll~rl~;~17:;I~~,~(~~'~~~~~~

Vapour ,tnd steam pipe diamet.ers
Pt:RKAVAC, J., lU'e PERPAR, M.
PJ.:RIlAR, M. et al. Sugars separation

by thin-layer chromatography. 249
VERRh:IRA, D. C'., see "L.-\AN, C. J.
PJ.~RTSJ.JL·, V. i\(. et. al.. Clariflcr. (Abs.) 120

INDEX

PAra;
PETJ<:RSJ<:N, Jt O. Cane cult.ivatiotl

and mccha.nieal har\,estinF!:. (Abs.) 1.1:)
P:ETJ<:RSON, n. }'., see I<iCKItOTH, }~. G.
l'ETO, fl'. H. Beet monogerm seed

scedcaps. (Ab:'!.).............. :11
PJ<:TZALL, E. B. Call{:a Valley, Colombia :\04
PHANSALKAR, S. "L.," see GUPTA, S. C.
PHARANIH:, K. S. Indian cane SOil8.. 23~

see also ZJ<:NDE. G. K.
l'HI1,I,ll'SON, It. T., Ree HIBBERT, D.
l'JI)OUX, G. White sligar ash deter-

mina.tion. (..\hs.) 91. 2ii
Pn:CK, U,. 'Mobile su~ar laboratory. . 2i9
Pn:TnONluK, K. F.ffect of formalin

on beet pulp animal fodder. (Ab!>.) :3.12
Pn:TRZYKOWSKl, '1'., see GAWnYCH, S.
PJIo'lo'~:ItI, P. G. Sugars sepa,ration hy

thin-layer c11rOlnatognLphy. (Abs.,) :!.] i
PlRONJ<:, T. P., !W~ AN1,AI,ONJ<~, ],.
PITTAI,UOA, F. 1.0w-j,Zrndc lllasseeuitr:

crystallization. (Abs.).......... :WK
PITTSBURGH PI,ATB GI,ASS CO. Volr-

urethane from sucrose. (Pat.).. 1:!.2
:;ucrosc polyctheriflcatioll. (Pat.).. 1:!.2

PIVOVAR, Z. A.• see ZAGORUJ,'KO, A. Y.
PODOI:SKI!, S. N. Evaporator sl:l~h'

pre\'ention by electrolllRJ.!:net.ie
treatment. (Abs.).............. :)jj

POMI., D. and l'OH1" ,T. Coni('al e(~lItri-
fugal. (Pat.).................. 187

}'OHL, J., see POHL, D.
POKUTNEV, ·L. S. Beetdiffuserforma]in

addition. (Abs.),............... iji
POLJ<::, R. I!lovo sugar fll.Ctory practices 22
POI,YACHJ<::NKO, "M. M., .~('f' ~IRJ<:NKO.

S. r.
l'ON~l~e~~Sl;~~~ellt\nf.· CO;{tl~~l~ I(~t~:; 2x:!.
POPov V. D. and 'fROINO, V. P.

Mnssecllite flow. (A bs.) 149
ft al. Scalc eompell8<\tion in evall-

orntor automatic control. (Abs.) I~I
.'(ee also NJ.:nuzHKo, E. A., SKRIPKO,

r. S.• '1'J<:Rl-:N'I"~:V, Y. A .. find
TROINO, V. ]'.

IH: PORRO, G. V., s~{' \'INCt:NTY, C.
VORTJ.;R, It..1"., See !o'J<:RItARIS, 1. '1'.
POSEsson, G. K. White sug<lr colour

measuremcnt. (AlJs.).......... :!.4!l
POWJ<~Rg, Fl. E. C. SuerOse crystalliza-

tion. (Ahs.) :... ::!49
l'RABHU, K.A., ilee SHUKI,A, .r. 1'.

l'RA'i>~SAC~l'll~'r~:r~o11;:~rl"I~~t:h~j~'~'~.' :W:J
PRASAD, A. It.. , sec SIJ)J)IQI, 'I.. A.
PRASAD, H.., Ree l~,\KHDIVJ<:. H. A.

1;~~~~'v~ 'B~;'\' r;:t;~~('I'o\~rl~~:lil~O~itiol'l ~f~
f't fit. ('oIOllr eOlllposit iOIl of heet.

jlliees. (Abs.).................. in
l'RIl:J<:, C. B('('t. hreeding for lIt'IIHltodt·

ref>if;tancc. (A hs.l. . . . . . . . . . . . . . :!.ii
XPf a'lio SAVIT::iKY, H. find STl-::EU:,

A. K

}:~:~~'O~"Kg,ltIr~ A'.tol~ft~~et(·;Vsi~ecti;;I, :Hj~
and invert slIga.r dcg:ra;dation pro~
ducts 011 sucrose solutIOn. L-\bs.1 I:d

_~~~KUOT~:.:~~: ~."liLB~r~I~\~~~~W!~~e\;~I\I~i~ ~t~
PHOSKOWETZ, F., see- CHEN, J. C. P.

I;~~~~~~~_l':r';~e s~e,i~~~~\~:~:NiO'O. A.

PUG~ilJ'f~~'~i m<j\l:~lC(.r~~.)U.I~~ .s.t~)~~l~~ 14,~
PURCI~·UJ.J.. O. g., Sf/l Sn.J<;I'HERIl, H. .1'.
PUSAG, C. G., see CnU1" R. A.
'pOSCHEI" F., I'ee BEHTSCH. H.
PUSHANKO, N. N. ct. at. alier h(·(·t

diffuser pcrformanep. (Alls.),. ....,.;

QUAID. G.. see ATKINSU1'O. A. ~r.
Q.UJ<::NTIN. G. Carhonatation. (.-\1Is.). 24~j

R,\lH:. A. -E. ·;Eimc~B .. It filtration
efficiency. (A bs.) 22

RADER C. A.. sef SCHWAHTZ, A. M.
RADLOFF, N. (lane mill hcari!lgs. (ALs.) 241

sec also NORMAN. A. \V.
11..AD~I:\N, L A. Beet pulp briqllettill~

presses. (AlJs.) ~H

R·'F.ur~;'i1·I:;n re~~~~~. p(~1)~~)t.i~'~t.=,: . ~I.l .18
R.\FJ<'INJ.;IUJ<; & SUCRJ.:nn::s nu GRA~'I)-

PONT S.A. _Filter. (Pat.). :!.$t

xxiv

('AOJ<:
~{.AJA,lt. P. Co 853 cane \·llfief,y. (Abs.) :13i
RA,lA~rANICKA~f, D. and EKAMBA_RA}1.

C. Cane soil trash mulching. (A hs.j 49
It.".JANI, \'. n .. XI'I'. TJ<:OTIA. T. P. s.
ltAKoWIECKl, Z., xI'(' HARG~;SHEJ)n:lt, I.
J.{.AMAIAH, N. J\. and GUI'TA R. ('.

Sucrose cryst.allizatioll. (AbS.).. :14(;
and NJ<:MAnJ<:,"B. I. J<:lfcct of !'tulphur

dioxide 011 stored SH~a.r. (Abs.).. a4;)
rt al. Sucrose crystallizatioll thermo-

dynamics. (Ails.). no
81'e al.w GUI'1',\. H. C.

DE H.-\?IIAI,LO. N. g. \'., S/'C ZABAI,A, S.
HA~IOS..r. H. Automat.ic maj.!lIl<J

dilutiollfl. (Abs.) K7
l{.ANA, O. S., 1i1'I' KAIt, K.
!tAO, B. Pt. I. N., liec UAO, K. K. P.
RAO, K .r. Cillle irrig,~tioll in India.. ~H

lie/~ 1I1liU -LAKSHMlK.-\NTIIA)I, AI.
HAO, J. T. Calle breeding ill Indi:~ aO-t. Jii9
HAO,K. K..1'. and HAO, B. S. J. N.

"Pre-har\'est e:\I'e lHlrnillj.!. (Abs.) 4,
and :;ANANDACII,\ItY, A. C:lIJe

drought. resist;uwc dcterllliuation
(Abs.) :!.:HJ,27:1

.~I'I' (t!so LAKSIIl\IIKANTH.UI. M.
HAU, M. N. Ste:llll t.llrhinescalp. (All:;.) Ii ....
HAO, M. !t., sre LAKSHMIK.\NTH.Ul. ilL
J{.AO, P. N. R., SCt' GUI'TA, S. C.
I{ATHJJo:, W. Calciulll aeet.atl: and h('('f

seed lllJrlllina.tioll. (Abs.)........ 175
Tl~xtraet.ion from labelled eosset.tes f.l9
Hadionet.ive lahelling of heel. Hllcros(' ~4

ltAWAI" T. N., !i1'1' A(;.-\ltWAL, P. N.
Lt~~ED, W. L. :tlld VI,ADYKA,;T. Cation

and sodiulll ion elcctrodes. (Ahf.i.) 14.'\
1.t~:J.~Kn;, .J. M. Bcet topper. (Pat.).. l:ili
ItJ<:GaJ<;L1N. H. Beet tare house equip-

ment,. (A h!:!.). . . . . . . . . . . . . . . . . 9l
I{l-:ICIIEI" C. alld .... ENJ)UKMEN, N.

na,mllOSe det.cnuillation in h<'l·t
lIlo!asS<ls. (AilS.). (in

ItJ<;NT.~~ C., R .. ill'" VINm~NTY, e.
REVA, L. P. I';lfcet of inv('rt sllll<Jr 011

I't ~retCj~~~l~~ a~;~li~;~'c'rt'~'lig,{1: i'r;rl;;- 15~
atioll ill eY<lpomtioll. (Ails.).. :Wt-:

SCI~ a'80 L1KHl1'~KII, ~r. K.
RHDDER, _L .•r.. joWl' l'AYNJ<:,.T. H.
ItICAUJ), n. all~1 STURGIS. l\f. B. J'ol.-

assium in Louisiana soilfl. (Alts.) ]4:1
RICCI, B. A., xn W.UKEIt. H. G.
HICH, .T. E. A. Controls and illSt.ru·

mentation in _British Sugar Cor-
poration. (.-\1J8.). 1.'12

ItICHARD, n.. ]~. 13cct t,oppcr. (Pat.).. :!.!"J\
RIOLLANO, A. Cane agrieulture ill

Puerto Itico. (A bs.). . . . . . . . . . . . 2, I
IUYERA, G. J. Ba~asse board prot!tH·-

tion in Philippines. (Ab5.)...... FI~
RIVERA. :1'. H. and CANO, L B. Cane

disenses in l'hilipl\ines. (Abs.).... 14a
- Nematodcs ill Philippines. (A1Js.) 209

ltI1.J<:scu, G., SI'f OI,TJ<:NAU, G.
RIZK, T. Y. and NOnMAND, W. C.

l<:ffeet of salinity 011 <:allP. (Ails.) 239
sl'e Ifbw NORMAND, W. U.

J{OIHcm:, A. Bect stor:lgc at Caltl!Jrai :J08
HOLlJ<::RTS, "Eo J. and l1'ltILOUX, ;1, J.

Soluble Vo1ysaccharides detcr-
lllill:ltion. (Abs.) 21i

]{OBINSON, G. A. Moore I-f:lvcn sugnr

HOC:t~~t.Otl:· ~3~~~')jli.lill· ~ir'y'i;lg' ':\1;([ ,,",Ii

stornge. (Abs.)................ 119
ROCHECOUSTl-::. E. C:\lIe weeds in

!\fadallascar. (Ab:;.)......... :!.O
i\!:lIlritius cnne varieties. (AbS.).... Iii
;\od VAUGHAN. It. -K Wccd control

in 1trauritiu~. (AI>8.)............ :31i9
ltonHJGU~:, S. ,T. Cane agriculture in

·Louish~IH~. (A lis.). . . . . . . . . . . . . . 2lHl
ROJ)ItIOm~z, H. M., SCI'. VICJ.::NTY, C.
ROKWJ.:R, A. G. et at. Dextrose dcter-

ROI~~liIA~tionE~~~{r~Fs~'I};~l~~~d; " .01'\ HI
boiling. (Ab~.)............... r)4

RO.JAS, B. A. N:Co 310 cane variety.. 3{)4
J.toL~.INS, E. C. I\eet hurve~ter row

lInder and. gteering IlIceh\tnlsm.. 349

1t~I~~~~11)J1,~g~I~?to~~I~I::~O~~~~I~t~o\c~13j~i
1WSTOI" H. J. 'Beet pOlyploidy assess- _

ment. (Abs.),................. 14:1

ROT~is~·S~~I.ld (lVb~~)J<:.~J<:~~: .~'.. y,tl~11,11a
ROT~~~,[.Tne~t dl~N~~5i~~t~~:~~(~I;I~s~j ij~
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~~~g:; ~:, ~~e sSeA~~m;,~:
SINHA., N. S. }~ffcet' of fertilizers 011

soil microbial population. (Abs.) 33;
SU>OS, L., ste LttDECKE, H.

[RENKO, S. 1. and POLYACIO'l'I"XO
_ :M. M. Sucrose Ilueleation. (Abs.) 1["

. IllLSKt, K. ]t'Uter-cloth wash water

SKm~~~~~it;~I~iII(i~~~Jp~a~e';o,~,g: : 3X~
SKOYEN, J. 0 .• see Mcl'-·ARL.un~. ,T. S.
SKIUPKO, T. S. and PoPOv. V. D.

Crystallization and boiling dia·

SKV:Ir:~1,1·A~Acf.8.)v·a·cU·Ul~)·pan'.' ·(Abs.) l~~'
SUCK, C. R. Cane invertase activity.. ~I
SMITH, A. D. Bagasse }Jroperties and

SMIT~I,rB~c~:, s~bCJi.i.: i: Pi.' .

~~~::~: ~fc~r~\1~f~~?~~~ie}~a~~'estinf! 3:J7
SmTH, N. H. lJH sensitivity of Sligar

colouring mattcr. (Abs.)........ 3i!l
SlilTH, N. ~r. Frost damage to canc.. ] 13
SMITH, P. U.. ~re OLIH:~",:n:R. n. K.
SNISAR', A. '1'. and ~h;8IONKO, Y. ,'.

Juice extraction frolll beet pulp 91
SNYI)ER, l'. W. ft (II. Beet secd ger-

mination. (Abs.) 2i2
SOBCZAK, .Z. Alllllloniated beet »ul))

lll:l Ilnllunl fodder. (Aus.)........ ][,4
SODR.fo:lJt:NA. A. V. Calle root system 210
SOC. l)'ETUIH:l'3 wr IH; CONSTRUCTIONS

M.:OANIQU.:S 1»)0: CORB),J[L. J3eet

soc.I~~~~'SIl~~~·to;Ri-~~ti':~i;.:· jjISTj-l:if;Rifo~ 3~O
u·EG\'I'Tl:. Cane diffuser. (Pat.) 3t\O

SOYRONYUK. 1.. P. Hydrocyclone
treatment of milk.of-Iilllc. (Abs.) 244

Juice heater dcscalillp:. (Abs.).... 344
SOKOLOV. S. I. Vacuum fluctuations

SOM:~I~;~~i~~lg. IJ~::/':il~piicatjoli'of [.7

soo,f<:f~l~~~~~ V<:'b~~·C:··········· 20
SOUR P., C. Clarifier lUud flItmtion ..
~PEKTOR, l\f. D. White sugar bulk

SIJOE\~~~rr~. /Ab:"?oatiitg' ~s: 'rixCti
calandrias in "acuum pans 8,45

SRIl"'\"ASAN. '-. n.. su PATHAK, S. ]L
. RrvAST.-\V.", S. C. Cane responsc to

IJh08phl.lte. (Abs.). .
SRIVAST.-\'·.". H. S .. Stf' GUPT.-\, S. C.
ST.-\FFORD. 1'. J. I't a1. Cane varietal

trial8 in r.oui8iana. (Abs.) .
Sfll also MATm;nNt:, H. J.

STALLK:.'OJo;CUT, G. F., $ff CALPOUWS, ]...
STAMI'.~R. F.. n. Chemical weed con-

trol. (Abs.) 144.177,210
and l~OUPt:. U. T. Johnson grass

control. (Abs.)................ 239·
ft (,I. Chcmical wced control. (Abs.) 52

ST......'\"FORI), G. et (,I. Cane nitrogen
tests in Hawaii. (Abs.).......... 20

STANI''()RIJ, ,T. 1>.. 81'1' WElL, E. D.
STANKIt:WICZ. W .. HtI' ZAGRODZJi:I, ~.
STARK,.r. B. Molasscs sucrose recovcry

by ion exclusion. (Ahs.) ., 1~2, :348, 3;3
Sn:El.t:. A. R and PRICi'~, C. l~eglllllrs

;)nd bt'ct npmntodes. (Ab8.). 271
RTJo:rn, H .•r., Hef' FORU.:S. T. J•.
STEIN I))', D. ]L 1.. Fiji disease in

QU('{'lISI11lld. (Ahs.) ]7, 113
STEI'ANO\'A. M. K. Dust collector..... 182
DUNCAS Sn:wART & Co. LTD. Canc

mill. (Pat.). 3]6·
STJ1,Z, W. P. Vibratill(Z juice ~reells 148·
RTOK)o:R,.1. K. SCf' AnnOTT,:K '-.
STON ..:, ]~ ..r. I't aI. Bagasse treatmrllt

for cl'!I111oHe digestibility. (Ails.) 154
STOVEI,I" F. It.. and TUI,I,Oll. i\J. B. S.

Chplllir:ll weed control. (Ails.) ..
STOY"NOV~KA\'A.I.K .. HeeEItESIH'lII-:N-

KO. n. V. .
STltATIENKO. O. Y .. 8rf K.-\RT.-\SlfiJ\',

A. K.
STnF.8~1.t.;n, F.. set Pln:y, Y.
STRrcKi'~R. n. W. Herbicide applica-

tion to bcct sccd. (Abs.)........ 15
Bcet monOJ;l:crll1 sced spacin~. (Abs.) 367
)(echanical t:H. mannal beet thinning 304

~OOKEIt. R lle('t thinning trials in
Hollnntl. (..\h~.). .

Smos, b'. lind ·YIIOROVA. Y. llcC't
molaiS.~CS composition :lnd rc:\st
yi£'ld. (Abli.). . . 61

STURM~SS, O. W. Chlorotic strcak.. 17
Q 83 c:llIe v:tricty. (Abs.).. 113

pA(a~

SCRst~~~~~SL~r~1~lter~~~~~.R, E~b:) 31:-,
Sf~DASTIAN". n. Beet washing plant.. 27
SEDESON, .T. ~r., st.e 'N\'m;R, F. W.
SEW, J. J. Audubon sugar factory

projects. (Abs.)................. 330
Standard factory control report form 246

SEllCHUK, S., see }..OIJACH, N.
SEN, S. C" Stl' GUPTA. A. P.
SENDOKlfEN, N., see nEICHEL, C.
SERBt... , G. R. Three-product boiling

scheme. (A bs.) .. . . . . . . . . . . . . . . 180
and B.us.... J. Evaporator entrain·

ment. (Abs.).................. 87

S.;i~~~S:~I~x{:~t~~ib~i~i~~~~~?~al\~~ 121
kiln char~illJ,(. (Abs.).......... 5ft

Los$es in stored hect pulp. (Abs.).. 120
S.;RO.:I:, N. ~I'. and UANIT, E. A. Raw
. sugar archillg in hOI)llCrs. (Abs.) 241
:S.;RRALU:S, }i·. ,T.. see CRUZ V., 1\L
S.:RRAn:, 1,' .• Sfe SUARt:Z. L. A.
SIIAII, S. S. Cnnc genetics. (..\bs.). 369
SRANN". D. S. C~"IC {(·eder. (Abs.).... 55

anet MCWIfINN.:Y, W. Cane shredder
hammer performance. (Abs.).... 3;2

SHA1'RAN, ~1. "P., Sf-" :snCHEoOL.::V, V. N.
~HAR:\IA, A. X., Sfl' ·HAR~tA. S. C.
SHARMA, G., 8f'(' 81:"011, It. K.
SUARMA, K. K. }'i1ter-cakesweetcning-

off. (Ails.).............. 307
SHARMA, N. e., ;I/'C KALKA, A. N.
SUAItl'>lA. S. C. .rulce hcaters. (Abs.).. 212

and SHAlmA, A. K. Sulphitation
syrup stora.ge. (Abs.) 24-

and SIKRI, H. C. Effect of horax
on sucrose l>olari7,ntion. (Abs.).. 34ft

SRCHlWOLEV, V. N. and i\lAKSIM:ENYUK,
M. N. Massccuitc cirCUlation in
"acuum pans. (Abs.)............ 308

it al. Water ablSOr)ltion by beet.. 214
:-;JfKNOLIKAR, J. N., Bet HOSINO, B. H.
$O-EPHERI>, n. ;1". et al., Beet mosaic

virus. (Abs.) 51, 271
SID;TT\', K. S., Ree DUTT, D. X.
SIIBVTSOV, D. S. ,tnd ~llLYUTENKO.

B. }'. Sugar dryer. (Abs.) .... 211,245
fimOA, T. ('t al. Browning of sucrose

oxidation products. (Abs.).. 185
HUIO, M., su 1'AMn'A, H.

SHIR...S.-\KI, 1'. ,.t til. ,"olaWe carbonyl
compound determination in reflnerl'
molasses. (Abs.>........ 184

oro.:, Y. S., Sfe 'l'SE, C. C.
SItLIPCFrF.NKO, Z. S. d ttl. "l[olasses flow 149
SHOJI, K. and SAlIUELS, G. Cane

sucrose yields in Puerto Rico.. 17
SHORE, ~r., Ste CARRUTH_ERS, A.
SltRYV.-\STAV, A. N., see under SH:RIYA­

STAVA, A. ~.
SmuvAsT.H'.... , A. N., ste al80 BH~"ROAVA,

J. C. and Bos.:, S.
SHUKLA, J. 1'. and Nlo.ur, ..t. K.

'Molasses contamination and alco-
hol rieJd. (Abs.).............. 281

and PRABHU, K. A. Distillery waste

an~cyt:~~~;: i~I~..> .. \\·a~ie·~"a'ter 28]
treatment. (Abs.)......... 178

fillUKLA, S. l!., Sft' GUPTA. A. P.
SrnDlQI. Z. A. ]~08se8fromct\llC pcstsin

an~ih1~~:-\K..~h~~ it:" 'Calle' i,O'rcr 47
control. (Ab8.) 145

~lDnu n. S.. ste GII.I., fl. S.
Hn:n.:. W. Ste;l1ll turbines. (Abs.).. 30(\
~ll:I.INO, C. Bcrt han·estcr. (Pat.).. 155
:-;r.:)rl<:N~,SCHUC'K.:RTW)O:RK.:A.G. Auto-

matic ccntrifugal charging. fPat.) 12r,
~n:p)o:, W. Cr~'lStardllma~ein continu-

OliS cCI\t.rifu~als. (Abs.)... 24
HJ:KJtI, H. C., 8('t'. ~lIAIti'lIA, S. C.
:;;n,IN, ]). )f. (,t al. l\[OI:Hlf:il~g viscomcter 2;17

Sl'(, afRO y'}lWAI,nV, M. s.
~nION, B. Co, R('e VATItICK, W. B.
~DIONI, 'T. CllrhOllat,at,ion. ("Pat.).... 34n
:'nII'Jo:H. H. Bert, harvesters. (:\bs.). SO
SINGH. A. SUlllllU'mp as ~r('cn lll11nUrC 81

and !-'ISOIl, I". S. ('am' germinat.ion
:tfter hormone trC'atnlPnt. (Ahs.) 48

~INGlI, .T. D., Ref' )rl~RA, G. :K.
=-'INOII . .T."X. (':llle calciulll uptake

and accul1lulatiOIl. (Abs.)...... 14;'
~rNGH, )f.. ~rr GUI'T.". ~. C.
~IXOI{' 1t. K. et rtl. ('ancsclerosiscausal

or~llni~1l1. (Ails.).......... 4i
~ISOII, H. P., Jtr(' :\[... TII1:R. P. S.
~IXGlI. ~ .. 8('f GII.I.. H. :;;. (md YEIOTA,

H.1>.
:'ISGH. S. S. ami K."SWAR.. H. S. Canc

breedhlJ! In l>unjah. (Abs.) .... 304

48

251

374
210

nonsn. X. llt'd \"ar:t'tal trials in
Belgiulll. (Ah!!.).............. 20

and \',"!" ~TAJ.I.P.S H. Brct gt'r111inat-
ion trials in BcI$liulll. CAbs.).... 0

- Beet ,'ariclnl trials in Bclp;ium.. 369
ltOUSSELET. G. u. enOl' maturity and

j{lucose ratio. (.:\bs.) _. 121
ROXAS. A. fo; •• Bee D.~)n:TERIU, J". K.
]{OZHINSKJI. I,. I.. au 1'IfAKHINYA, M. M.
RUIlENKO·GRITSYUK. G. E.. $('('

SRL1PCIIESKO. Z. s.
RUECU:R, F. O\'erhend irrig:ltion... 144
nUNDELL. J. T •. RU IlILL. fo;.
UUSSJ.:LL. G. K Beet hrectLing for

disease r..lslanco. (Ails.) ....-.... 70
RYAN••r. D. and SCHUHll."SS. P. F',

Sup;ar t:lhlct manufaclurf'. (Pat.) 348
RynALKIN. M. I. gup;llr cCluipnlCnt life 88
RYBK.-\. G. 'l'. DOS diffuser driw',. 182
HZUCHOWSli:I. S •• 81'l' .U;KAW~KI, .J.

P.\G.:

SAGAS' T. L. IU'I' 'l'OIllLl::YWH. N. Y.
~."HA. J. M. pt 01. Cane molasscs car-

bOllntntion. (Ab8.).. 211
- Vapour ccll$. (A b8.)... . . . ... .. . 341

~AHNI. 1\1. J.J. and CHONA, .13. J.J. Rust-
rC8i8~ant cane yl\rictlc8. (Abs.).. 273

,'AKS";NA, 1\1. l\f., life l\1ATHlJR, P. S.
!-iAt.,(NKI, J. 13cct )lrOCClSlSlng <luality.. 213
l';ALCY.OO, J. S., Sfe }!';SOARIULLA, A. :M.

e ,'AL\'AOOR. F .. sa DULm:, It. I •.
S.UIOTIN, J. G., s('e 7.UUCH"-:NKO, A. V.
~.4.MU.~LS, G. Cane foliar diagnosis. . 144

et (,I. Cane trash treatment in Puerto
Rico. (Abs.) .

sef also Dl<:LJ,'El., N. R (oul SHon, K.
SANANDACHARY, A., 8U }tAo. K. K. P.
SANI<'ORO, J. W., see CHARP"~NTIER. J~. J.
I'iANDO, C. .T.• Sfe, GATTl<~ONO. A. C.
SANI>ST.:DT, It., s('e SOHUSTER M. L.
!-'ANO, T., see ],,{ATSUNO, H.
~."NRA_KU DtST£.LLERS co. INC.. see

){ATSur, T.
~ANRAl\.U OCEAN Co. ]NO_, Sfe AJINO­

llOTO CO. INC. (md OK..U>.... H.
~,"STILL..\N, 1... A. Cnu(' and !)cet agri­

cultUrl-' in Ar~elltina. (Abs.>. ...
I'iANTOS. H. A. Automatic bagasse

furnncc control. (Ahs.). r,4, 170
SANY.U. S. K .. SPf RUtAIAR. N. A.
SAR.4.NIS. A. P. "l'olloidair" clarifier

l>crforlll3nce .
S."RKAR. n .. IIU HISUH. H. K.
SAR1\lS. :\1. •.\. Cane lIlill steam turbine 86
!-i... STRY. 8. X., Sft J•.4.KSII)lJK.-\NTHAM,

M.
~.4.VlTSKY H. and PRICf;. C. Beet

nematode resistance. (.Abs.)...... 240
:-;"wn:R. R. Raw sugM acth'e ca.rbon

treatment bcfore polarization .. 68, 169
S"X.l<;NA, A. P .•"-fIllY worlll control.. 143
~.\Xl<~S... , P. N .. Sff JOHRl, U. P.

~~~~{~~: S~'L~'~r:I'Gu~~'.:,N8.-ii.!\L
S('APINI, G, C., Sf'f ARTUSI, G. C.
~('HAFn:R. F. C. and )fcK.:Nzn;, It. W.

Cane diffuscr. (Pat.). .....
Hee "Iso GIUml;'ol .... RIl. F. A.

~{'HAF:'lI"nm. H .. Iwr ·LUIH:CK.:, H.
~(·lfIt:IH;L. W. ]tilW ilougar moisture

content. (Abs.). ... .-........... 377
~('IIJ.lt:,PH"_Kt:, D. ){a$8I'Cllit,c crystal I·

su~;~~gl~r~·~t~ri~atil;l~:. ·<'AI~.s:)·..
I'If't! afi/o 8CUNi':lIHm. F.

~Nr~nnT. :1.. l't (tf. Ih'ct evaluation :\77
- Doet fltorH~r IO~flrfl. (Ahs.) .... 1:"10,276
ilce a"~o 7.AlmADNIC:J.:K, .r

=-'rIlMIIlT. \\•. lJata pro(·I'!ol!olin~. (Abs.) 25
!-'l'Ul\IWT-UEIW, :-i .• IU'l' 'M,\U(·u. W.
!"1·IINf:IIH~H.(·.l,.l}t>l't,lJlllc·kroothosls.. 367
I'iCIf:,\EWEI{, 1'. :\lul EMlHlKICH. A.

"~hitC' SIlJ,(ar cvnlnation. (Ahs.). 59
I" "f. ('rystnllizlltinl1. (Abs.)..... 29
- Whit.!' SUJ!:H !'\·nlllatioll. (Abs.).. 216

:'nlQ}<::olt:CJ;:. 1-1 and WAN:olINGl<:R.. W.
:;;ncrosr iiOlutiOI' ~urfa("c tension ..

I'icHOJo:NItOeJ;:. 1\. =-'I.('(fcn cakl} purity
deleTlnina'ion. (""'.L......... 313

SflfltiiTEIt. W. 'Effect, Oil beet root
yil'ld of multiple plantinS!:. (Abs.) 176

~(,lmmlASN".P. F.. S('I' .B,n.N..r. D.
:'t·JrULH. JL Dust control eCluipment 27
:'t·lIt·lnI.\N~. }"'. ned thitlllC'r. (Pat,.) 156
~CII'[":o:n:R. ~1. L d al. Deet ncmatode 36;

xxv
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WAO~Elt,D. Yaellum pans. (Abs.).. 30~
WAGNEROWSKI, K. and Ih.UROWSKI, C.

Mlllas8c8stllllliard purity determin~
aLion. (Abs.).................. 24!l

et (11. :\{assccut(' foalllin~ and lIlol-
aSSCl\ exhaustilJility. (Abs.).... :!7

WAI.DI, I). tiugari; sej)aration by thin-
layer chrolllrt.tography. (.~bs.).. 346

WAI'~f;gft~'H:CO:" (B~~l.)~ .hrecdillj.l ill lS:t
see (1'£80 }~VANS. H.

WA.J,K.:It, H. O.l't(ll. Rugnr:ssCI)llr:ttion
by thin·layer chromatography.. 3iij

\\'AJ.I,,.:NST.:IN, 1:£. D. and KAG.~L)[ANN,
G. Storf'd beet w{'ight chllnj:tcs. . ~H"
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