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Notes and Comments.

The Sugar Supply Situation in the U.S.
Recently Messrs. B. W. Dyer & Co, Lambom &
Co. and "Lowry and Co., prepared for the Food
Industry War Committee a review for 1944 of the
sygar situation in_the U.S., together with an outlook
ofthe likely position during ~1945. A_summar¥_
this |mPortant report together with relative statistics,

here follows — _ ,
_In 1944 mcreasm? sugar requirements outstripped
increasing supplies from™offshore areas. Government
flgures indicate that stocks of sugar in the United
States on December 31st, 1943 were 1,760 thousand
short-tons raw value, but had droHped to a?proxr
mately 1,280 thousand fons by the end of 1944,
Delivéries to all types of consumers in the Atlantic
and Gulf areas served by the cane refineries were
many weeks behind, orders, Shortages existed in
many retail stores, and orders for industrial food
processors_ for civilian production  were greatly
delayed. Receipts of raw suA%ar by refiners wer€ about
51 million tons during 1944 as”compared with 4-8
In the same period of 1943, However, requirements
expanded far more rap|d|%/ than supplies. Military
requwements took up part of the increase, angd the
balance was made u? principally b¥ a more liberal
policy with regard to the allocation ot sugar for home-
canning.
ThegOffice of Price Administration (the govern-
ment agency which controls sugar rationing and price
cellmgs% hds stated publicly “that the amount of
sugar- obtained by householders for home-canning
was probably about 1,150 thousand short-tons raw
valug as compared with about 850 thousand tons
in 1943, Because of the shortage of sugar In the
retail stores and the great delay m making deliveries
to all classes of consumers, the O.P.A. cancelled most
of the outstanding household ration stamps and home-
canning. certificates and temporarily ~suspended
excess “industrial sugar inventories and industrial
sugar rationing evidences, effective the day after
Chiristmas. o
The above steps have not been effective in easing
the delay in deliveries or enabling grocery stores t0
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obtain all of the sugar for which their customers have
ration coupons, The present action has merely
tried to limit demand. "While the Government has
stated that they will try to limit the_issuances of
household and home-canning sugar to 700 thousand
short-tons in 1945, 1t is still too early to know whether
they will succeed in this changed policy. On the
other hand, very little real progress has been made in
Increasing supplies to meet dentand, Current shipping
conditions are t_|(ght, because of military requirements
and thus a limited amount of sugar Is being received
from off-shore areas.

It appears that the present delay in shipments
of sugar from primary distributors”in_the ‘United
States to consumers Wlf] continue in the first quarter.
At the end of that period, U.S. stocks of sugar will
pr_obablzybe_onlyabout900thousandtonsas compared
with 1-23 million tons on March 31st, 1944, Normally,
the summer is the period. of high sugar consumption
In the United States. With refining capacnY limjted
py such factors as labour shortages, and with delays
in deliveries still contmuml% at the end of the first
3uarter and no reserve stock-pile of sugar on which to
raw, the outlook this Summer for sugar supplies
for civilians n the United States i1s for continued
difficulties and shortages.

. There may be some relief in the fourth quarter,
if the home-canning allotments are carefully super-
vised and limited, and if there is a_good sugar-beet
crop. This Autumn, however, If”administrative
controls are not strict, if the 1946 sugar suHJIy
appears plack, and the heet crop does not meet the
oal which has been established (it already appears
at it may fall short by 15 per cent, or moref then
there may not necessarily be any improvement.

_ While the end of the war in Europe will bring some
improvement in ocean shipping and an easier Supply
of labour for cane refineries In the United States
then we shall be facing limitation on the amount of
sugar that is available™in off-shore areas. European
requirements are expected to be larger when the war
has ended there, and shipping is available to move
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sugar to the counries that need it. On the other hand,
the recapture of the Philippines may make some
additional sugar supplies available. In’the first year
after liberation of the P.I. there is not likely to be'an
significant supply of sugar availablg for”shipment.
Her resumption ‘of sugaf exports will depend upan
what condition their ‘mills and cane fields are in
after the Japanese are driven out. o
I|gures for estimated requirements, for dlstrlbutl%n
and Stock replenishment i the U.S. for 1945 may pe
summarized as_follows : Civilian household use’ (in
ration coupons), 1,370,000 short tons, raw value ;
civilian home canning, 700,000 ; institytions, restau-
rants, etc, 440,000 : Industrial for civilian consump-
tion, 2,300,000: armed forces for direct and in-
direct uses, 1,200,000 : lend-lease and other Govern-
ment exports, 350,000 : population shifts, hardship
allowances, etc., 240,000 :'and possible home-cannin
nonuses, and unaccounted for distribution, 350,000,
this givingtotal deliver reguwementsto be 6,950,000:
to, which 'is added 210,000 for the replenishment of
refiners’ raw and refined stocks, making a grand total
of delivery and replenishment requirements, 7,160,000

tons. _ .

To provide the U.S. requirements of 7,160,000 short
tons the following sources of su El would probably
contribute : Domestic beets, 000 short tons
raw value : mainfand cane, 100,000 importers of
direct consumption sugars (Cuba, 300,000 and P.R.
200,000), 500,000 ; recelipts of raw sugars by refiners
from Continental cane raws, 400,000: Trom Hawailan
raws, 750,000 : from P.R, raws, 750,000 ; from Cuban
raws, 3.400.000: and from miscellaneous offshore
raws, 100,000, a total of 5400,000. These several
quantities give a grand total of 1160,000 short tons.

If the sources of supply are drawn u,[),on as just
scheduled, then the indicated stock position on De-
cember 31st, 1945_ will he as follows : Domestic
beet processors, 887,000 ; mainland cane, 135,200 ;
|m80rters,_ 8,600 : cane refiners” raw_and refined;
599,200, g[vm8 a total in Continental U.S. of 1,630,000.
In Hawali, 20,000 ; and In Puerto Rico, 36,000, a
total in_off-shore areas, of 56,000, Then sfock in
Cuba, after deducting U.S, shipment already scheduled
ahove, 2,000,000 ; and after deductlnP shipments to
the U.K., Canada, South and Central America, etc.
during the Berlod in .question, 1,250,000, leaving as
balanCe, 750,000. This gives a grand total forthe
indicated stocks in US. and off-shore areas on
December 31st, 1945, of 2,436,000.

Cuban Crop Sale. _ -
-In a recent report enumerating some of the diffi-
culties encountered by the negotiators in conclyding
the sale ofthe 1945 Cuban su&ar croP, Lowry and Co:,
Inc., of New York, make the following remarks :

There are, it seems, two main divisions of disagree-
ment ; first, the basic price, and second, the special
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clauses and proposed changes that modify the con-
tract used In 1944, It is reported from Havana that
the U.S. Government will' not discuss the special
clauses until Cuba has agreed upon a hasic price of
3c. per pound f.0,b. whilé the Cubans refuse not only
to accept this price but refuse to discuss any price
until the special clauses have been worked gut more
to their satisfaction. If a satisfactory deal can e
arranged on such terms as the quantity to be de-
livered in 1945 and 1946 ; escalator clause ; additional
expenses incurred in shw}pm sugar through ports
other than those customarily used by the mill;
expenses Incurred after the sugar 1s placed alongsme
vessel: etc., it is indicated that'a price of 315¢. f.0.b.
might be found acceptable. . Our government, so our
Washington friends tell us, is adamant for a price at
not above 3c. per pound.

On the Cuban side the situation is further compli-
cated by internal dissension, The mill-owners, antici-
pating & higher Waﬂe scale in 1945, have held out for
a price of 3-25¢. or higher ; and have been in no hurry
to’ concede anythlng until_the wage controversy is
completely seftled by presidential decree and thieir
1945 costs fuIIY established. The colongs, or cane

rowers, have also advocated a higher price because
_eé/ foresee higher wages for their cane-cutters and
field hands, and thei” income—that is the price
obtained for their cane—Is based upon the price of
sugar. Inaddition totheir advocacy ofa higher sugar
price, the Colonos have made claim for sorme Partm-
Bauon In the proceeds received by the mills for the
lackstrap  by-products. Heretofore the . colono
cane payments have been based upan what is called
the “promedio ™ price of su?ar. This, promedio i
In effect nothing more or less than the f,0.b. price of
sugar less various adjustments such as internal rail-
road freight, taxes, and other expenses horne by the
millownef. Proceeds from hlackstrap molasses "have
always been considered a Ielgmmate Incigental re-
covery for the mill. When blackstrap was virtually
unsaléable, and in some cases had to be ditched or
Fumped into the sea, the colonos were quite willing
hat |hek/ be for millowners” account. "~ But when
this blac straF began to fetch about 13-6¢. per giallon
the incidental income assumed sizeable proportions,
and the colonos thought that participation therein
would be a rather nice"thing. Some ugly hints have
been dropped that producers have conisistently been
willing to accept Iowertprlces for their sugar because of
the hlqh cash offset from blackstrap, and were, in
effect, trading agalnst the best interests of the colonos
because the latter do not obtain any benefit from the
by-product but, nevertheless, have to stand all higher
costs resulting from war or inflation. The mill-owners
deny any such assertions and point out that if the
colonos participate in the blackst[aﬂ they should then
share proportionately in the higher cost of bags,
the advance in cane freight rates and other charges
which have been adsorbéd by the mill-owners.



NOTES AND COMMENTS

Relative Sweetness of Sugars.

During the war ajtempts have been made to supPIe-
ment the ration of sugar with other carbohydrates,
and naturally the questlon as to the relative sweefness
of sucrose, dextrose, levulose, and mixtures of the
|atter two, has arisen. Work done on this subject
dur_|n(% recent years has been recorded, but in spite
of it There exists a good deal of uncertainty, Thus
Pautl found dextroSe to have 52 per cenf, of the
sweetness of sucrose, and Sare and Skinner2 gave
almost the same figure, viz,, 50 per cent. On the other
hand Ayres3 assumed 80 per cent, and Biester
etall 74per cent. It will be realized that the matter is
a difficult one on which to _ronoynce g defipite
opinion, seeing that the majority of people lack a
delicate taste Sensation for sweetness, and that in any
case sensations of sweetness are difficult to decide,
One has to compare one sensation with the memory of
another. It is not_surprlzmﬂ therefore that statemeénts
especially the earlier ones show marked disagreement.

Probably of all the work done to date that of
Dahlberg and Penczek IS the most important and
reliable. “These jnvestigators of the New York
State. Agricultural Experiment Station6 used five
experienced tasters, and employed the dairy-tasters
procedure oftasting three or more solutions backwards
and forwards unfil these could be arranged in a
definite orders of sweetness, thus arriving at the
fqllowm(g conclusions : The relative swegtness of
differen su?ars varies with the concentration of the
solution tasted. Thus sucrose and dextrose both in
40 per cent, solution appear identical, but levulose
is always sweeter than sucrose of the same concen-
tration.” It was also observed that the sweetness of
one sugar Is enhanced by the presence of the solution
of a second sugar.

Prof. A. T. cameron60fthe University of Manitoba,
employing much the same technique, and still ta_stl,n%
the solutions backwards and forwards until satisfie
as to the order of sweetness, has_ confirmed the
findings of Dantberg and Penczek, jUSt mentioned,
also finding the foﬁowmg solutions™to be equall
sweet: 2-0 per cent, sucroseand 3-8 per cent, dextrose;
10 per cent, sucrose and 14-7 per cent, dextrose ;
20 per cent, sucrose and 250 per cent, dextrose
40 per cent, sucrose and 40 per cent, dextrose. They
also found 'that a 25 per cent, solution of sucrose
was as sweet as that of a mixture of 5-§ sucrose and
20-4 dextrose. Lastl%/ a 15per cent, solution of sucrose
equalled that ofa mixture of 10 per cent, sucrose and
54 per cent, dextrose, the energy value of the

almost the same.

solutions beln% “These results are
mterestmg_an mark an advance in our knowledge
of the subject. It is clear, however, that something

yet remains to be dong on the subject of conclusively
establishing the relative sweetness of the sugars.

51 Jreg‘hJ.'Bﬁﬁ?zoP th%sétation, 258° 19g 2I’ergl'nél.ngoyal Soc.
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What’s in a Name.

In the absence of a linguafranca, science demands
that at least the material substances and objects
with which it deals, shall be designated by names
which will leave no doubt as to the identity of the
material to which reference is made. Generdlly, too
In that designation Is mcorForated an_indication of
the nature Of that material. Chemistry, especially
organic chemistry, isa good example ofthis and, in the
realm of living matter,"the Linnean binomial nomen-
clature defings the organism with even greater
certainty. Those well-known, homely and des-
criptive” names, pheasant’s eye, cock’s-spur, colts-
foot—and each language hgs such onomatopoeic
names—pass from technical description. Sic transit
gloria mindi, " S

Linnean definition, however, lias its limitations.
It determines the genus and the species. But there
are wider groups which are incapable of such accuracy,
and words used in_common parlance still find the
Flace in technical literature and Introduce a certain
ack of clarity. Ofsuch a kind is the word, “ weed.”
The word “weed " as applied to any particular
group of plants cannot have any defined meaning
in the technical sense, for it depends on its_environ-
ment whether a plant is a_weed or pot. The best
definition of the word s, in fact, “ a plant grome in
the wrong place.” In the sugar cane fieldany pfant
not sugar cane is a weed and, in fact, many weeds in
one loCality are plants offgreat economic value. The
sugar cane mdustrY itself offers a notale_example,
for Saccharum spontaneum is the “kans ” of northern
India and one of the worst curses the cultivator
has to fight there, yet it Is the parent of many of the
most valuable canes bred in recent years. _

Every. country has its own group of plants which
appear“in the Cultivated crop™and come under the
designation of weeds. Such the farmer, from age-long
experience hasgenerally learned to confrol suffmlentI}L
But man has developed a habit of carrying plan
round the world p_erhags for their economic value
but often for aesthetic reasons. In that there is danger
for, in their new environment, such plants may escape
from Car%“\“tly and hecome a serious menace’in their
new home. Instances are numerous ; the American
water weed, Elodea canadensis was introduced intp
Europe about 1842 and has sBread over almost all
inland waters ; Lantana has pecome a menace in
Ceylon and the sub-montane Himalayas ; Eichhomia
the water hyacinth, has seized on and even blocked
the water-ways of Bengal and Assam ; the prickly
pear, Opuntia, has become wide-spread in Australjd.

These are not, however, always an unmixed evil ;
a valuable use for Eichhomia_has been found as a
source of manure, espeuall* rich in_potash, for the
tea gardens in Assam. But the prickly pear offers

a more complex problem in Hawaii. )Llere it is a
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detested weed in the more fertile sections of the is-
lands, but in the more arid areas, it is of extreme
value. So much is it a source of food and, particularly
water that cattle are statod to reach maturity withott
learning to drink. Recently a destructive disease
of the pnckly pear has appeared in Kauai which has
been fraced fo a Fusarium. To be, of not to be, isa
question which others beside Hamlet have sometimes
to face, and it will be of interest to see how the question
IS answered in Hawaii; whether man or the fungus
will take control.
Trajning_Technologists. :
Tho (r]mpe_naq Cgl_leqe_of Science and Technology,
South Kensington, is this year planning a centenary
of tho formation, of its early predecessor the Royal
College of Chemistry, but naturally the form of the
celebrations to také place must largely deﬁend_ on
the course of the war._The Royal College of Chemistry
became the Davg College of Practical Chemistry
of which the celebrated VOn H orfmann Was the first
professor. Later other such institutions amalgamated
until finally came the fusions of the thrée large
colleges, The Royal College of Science, the Ro(}/al
Schqol of Minos and the City and Guilds of London
Institute, making up the Qreat Imperjal College,
which indeed In size and In achievement Is unique’in
our educational system. . _ _
_ It is an institufion which according to its Charter
is expressly charged with the provision of “the
highest specialized instruction ... . and the most
agvanced trainin, ?nd research in various_branches
ot science, especially In_its application to_inqustry.”
Technology Is 1ts “main concern. It is (quotl_nﬁ
The Tlmesg “a peak |nst|tutl?n " comgarable wit
the Massachusetts Institute of Technology, and the
alliance concluded with that institution in 1944 was
a recognition of community of aims and interests. Its
Charter establishes it as “a School of the University
of London.”
_ A centenary is not a common occurrence, and
justifies an appeal for funds which the College makes
In the following words : “We are not seeking merely
to Increase ouf income, for increased income in o
far as it 1S required for work essential to the national
economy should be and has been sought from natjonal
sources”. ., . . Rut apart from our feed of funds for
normal activities allocated on estimates which must
be framed a year or more in advance, experience
shows that needs may arise too suddenly to be met
by a like procedure,” Research especially may de-
velop in directions that were not expectéd and not
infrequently it is these developments, that vyield
the. most Valuable results. They entail, howéver,
periods _in- which success cannot be guaranteed,
and it is |mRe_rat|ve to “hold on” . . ”Meanwhile
If the research Is to continue expenditure IS necessary
so money must be forthcoming,” In general terms
there isa need for free money tor our College, funds
which can be applied by its Governors to special
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purposes, and_in particular to the development of
Its corporate life. ~ We Flead a need of benefactions
such as are enjoyed by co_Ie%_es In qur older universities
and by comparable Institytions In America ; money
tRat Is the more valuable for not being %lven without
conditions, since 1t can meet demands that could not
have been foreseen.”

Mr. hurchﬂl’a Sé)eﬁch. :
_In his speech ta the Conservative Party Conference
in London rocently, the Prime Minister struck a note
roPhenc of the “post-war era, and it would seem
well worth while recording here at least a few of his
remarkable words. Thus, lie administered a  well-
merited rebuke to those who claim that it will be
Possmle to create a prosperous new'world out of all
he waste that has been rought about by the war :
“Blood, sweat, toil and tears! There may
be less blood and fewer tears : we thank God
for that hope. But mental toil and physical
sweat, the conscious, united resolve of every
man and woman to give all that is in them,
will be required of us Ionﬁ after the last bomb
or cannon has ceased to thunder. Let there be
no mistake about it it is no easy, cheap-jack
Utopia of airy phrases that lies before us. This
is no fime for windy platitudes and glittering
advertisements.

A specially loud cheer greeted Mr. Chyrchiti-s
declaration fegarding “ control for control’s sake.”
which was expressed in the following words .—

If we are to recover from the measureless
exertions of the war, it can only be by a large
release from the necessary bonds and” controls
which war conditions have jmposed upon_us.
Control for control’s sake is senseless. Con-
trols under the ?rete_xt of war or its aftermath
which are in fac deslgned to favour the accom-
Rhshment_ of wayside _totalitarjan systems,

owever innocently designed, whatever gquise
they assume, whatéver liveries they wear, what-
ever slogans the_y mouth, are a” fraud which
shoula be mercifessly exposed to the British
ublic, Atthe head ot our mainmast we, like the
nited States, fly the flaq of free enterprise.”

But he made it ceftain that at least some control
would be necessary for “If we look to the future
nothing is more clear tlian that when the war is over
the world will face an acute shortage of food for
several years.

Uses of Sugar.— In_one of their recently issued leaflets
the Sugar Research ,oHng Yo ¥ thousang

g ation, state

and o

manufactures,” among whjch® may be mentioned the
f II%wm less-known™ ap |I{:&t|0n5 : Steiblhzmg agent. in
cloth. mapufacture : me;1, ish and poultry curfng ; boiler
ceamr]g uées;gralp mi proqucts,mort rs an ,cemepts;
%so e ctLo es, ex? osives, G asuse, hook-hin mg gue,
ectographs (transfers), insecticides,. insulating F nts,
oxalhc acid, penicillin, pIaster-Femovm% _aqent, polishes,
synthetic resins and water-proofing materials.

ways In which sygar is used in the art &



Sugar Cane Research

In 1942 there was formed the British West Indies
Sugar Association %Inco_rporated), representative of
all"the British West Indies sugar exporting colonies
and presidencies, the object of which |s the promotion
of research and other Scientific. work 1n connexjon
with the industry and the collgction and dissemination
of information “concerning it, _Under its auspices
has been published a seriés of Reports on Research
Work for 1943. It forms a further link in co-ordin-
atmq the scientific work'now being conducted in the
West Indies on sugar cane and it§ culture. In 1932
a prellmma(r]y step” in this. co-ordination was_taken
In the founding of the British West Indies Central
Sugar Cane Bréeding Station in Barbados, a station
desqned to meet the requirement of the various
West Indian Islands, Barbados, Trinidad, Jamaica,
St. Kitts, Antigua, St. Lucia, Grenada anil St.
Vincent. ~ The Present  Association embraces _also
British Guiana. ~ Some indication of the maﬂnltude
of the field covered is given by the fact that the
proguction of sugar from these Islands 1s some half
a million tons per‘annum, to which must be added the
production of British Guiana of between 180 and
190 thousand tons. _ o

Two of the reports deal with the sugar cane in its
agricultural aspect. Respectively they are by P, E.
Turner, Who gives a summary Of the investigations
into the agErlcuIturaI aspects ‘of sugar cane culture
and by A, E. S. Mclntosh, Who gives an account of
the hreeding work carried on b?/ him in BarhadosL
The former covers the ground of the Report recently
reviewed In this Journal2 but is, in the nature more
of @ summary of the results achieved to date than a
review of the latest year’s work. It gives, in conse-
quence, a clearer picture of the staqe reached In these
Investigations, These fall under three main heads,
Varieties, Cultural Operations, and Manures.

L Sugar Cane Culture.

_ Varieties—The varietal work 1s mainly an extens-
jon of the plant breeding work carried out at the
Central Station in Barbados, the testm_?_ of promising
varjeties under the very varied conditions, ecologw
and climatic, found within the area covered ; for
not only the whole area asa unit, but each component
whether island or continental tract, shows a marked
range of conditions. If is this fact that renders the
varietal problem in the West Indies so complex.
In Barbados, St. Kitts and Grenada it_is possible to
allocate varieties prlmarllg on the basis of rainfall
In Anﬂqua, owing to the small variation in_the rain-
fall,_soil type hetomes the dominant consideration ;
in Trinida
considered. o _ _

Of the four varieties which formed the commercial
crop of Barbados in 1936, Ba 11569 had total_lﬁ
dlsaggeared bY 1943, In the former year B 726, wit
B 2935, was the standard for areas of intermediate

. St. Lucia and Jamaica both must be

1 Reprinted from The Empire J. of Exp. Agric., 10 (1942) No. 37. 2
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in the West Indies*

rainfall and occupied 29-6 per cent, of the total
area but, in 1943 “occupied only 9-6 per cent. Then
BH 10(12) was the standard for high rainfall areas
and occupied 29-1 per cent., whereas in 1943 its
area had dropped to 12-7 per cent.; B 2935, the
standard for low (and intermediate) rainfall areas,
In 1936 also occupied 29-1 per cent, but had fallen
to second place with 20-9 per cent, of the total cane
area. Of the newer varieties B 37161, which only
appeared as a_commercial variety 1n 1942 occupied
no less than 26-8 ?er cent, of the’area in 1043 and is
particularly adapted to the low and low to inter-
mediate rainfall areas. No rea_llﬁ suitable var|et¥
has been found for the areas of high rainfall ; B 3518
occupied 102 per cent, of the total area in 1943 and
%ave the highest yield ofToIant cane but its bagasse
as.a_low Tuel value. There are other promising
varieties in prospect, notably B 34104 ‘which is
recommended’ for extended cultivation. B 38155
and B 38212 promise to do well in the wetter areas,
as also B 37193 for late reaping. B 4098 has given
exceptional promise over a widé range of conditions.

In St. Kitts only two varieties occupied extensive
areas in 1930, BH "10(12) at C9-5 per cent, of the area
and SC 12/4 at 17-4 per cent. By 1940 the latter had
disappeared and the former limited to the wetter
areas, with 46 0 per cent_of the area. They had
largely been replaced by B 2935 at.an area of 47-8
per cént. By 1943 this variety occupied 54-7 per cent
while BH 10(12) had fallen to_ 17 0 per cent, and
B 3439, which occupied only 2-5 per cent, in 1940,
had risen to occupy 25-8 per cent, in 1943, mamI?/
by ousting BH 10(12) from the areas of lower rainfall.
Trials of the newer Varieties are not so forward as In
Barbados but several, particularly B 37161 for the
wetter areas, show much promise.

Conditions in Grenada resemble those of Barbados
but progress is not so advanced, the main varieties
now harvested being B 3013, B 2935, BH 10(12) and
B 726. But exyenmental work has proceeded far
enough for B 3439 to be recommended for early
reaping in the drier, and B 34104 for early reapmg
In the Wetter areas, with B 37161 for mid-séason an
late crops in all areas. -

The conclusions so far drawn for Trinidad have
been given in some detail in the review noted above
and need not be repeated here. The present position
of commercial varieties Is the result of a ?reat diminu-
tion 1n the area under Uba which has fallen from 3979
per cent, of the total area in 1935 to 4 per cent, in
1943 Coincidently, the area under Co 213 has
risen from 4-8_Fer cent, to 24-4 per cent. B 34104
and B 3439 with 8-2 and 40 per cent, respectively
In 1943 are Just coming Into the commercial picture.

Characteristic of Antigua_has heen the practical
elimination of the two varieties which were dominant
In 1934, The area under BH 10(12) has fallen from

1944, p. 318,
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371-2 per cent, of the total cane area to 4-3 per cent,
and that under B 4507 from 26 per cent, to 0-1 Per
cent, in 1943. The area under Ba 11569 rose in the
same perjod from 140 per cent, to 24-8 per cent.
This variety, however, 'Is already on the decline
having occupied 38-3 per cent, in 1939 when B 2935
formed 24-8 per cent, of the crop area. But varigtal
change is proceeding apace, for B 3439, not appearmg
among the commercial crops in 1939, had assume
a doniinating position by 1943 with 43-4 per cent, of
the area under it, while B 34104 at 2-4 per cent,
had just reached the stage of commercial planting.
The_soil type is here the” dominant varietal consid-
eration, for the most part being either calcareous
clays with mar] subsoil and free drdinage, or calcareous
or alkaline soils with poor natural drainage. These
two varieties have in general proved supérior so far
to tho newer varieties,"though B 35187 and B 37161
apgear suited to certain areas. _ N
St Lucia is_ noteworthy for the dominant position
still ‘held by BH 10(12), the area under which_rose
from 67-3 per cent, of the total in 1940 to 82-7 8er
cent, in 1943, a gain mainly at the expense of B 2935
which fell from 22-8 per cént, to 3-2 per cent, in the
same tpenod. _Recommendations only have been
made for the trial of certain_of the newer varieties.
The 'oroblem In Jamaica is rendered more difficult
not only by the variations of poth soil and climate
but by the presence of mosaic in endemic, and even
epidemic form, and many of the newer varieties are
susceptible to this disease. It would, perhaps, be
fair t s,aY that, on the whole, mosaic has dominated
the varietal position. About 1925 it led to a rapid
extension of the resistant Uba and other resistant
varieties of the POJ series, The control secured
art_z these means and bﬁ roguing rendered
possible the later extension of the nore ‘susceptible
varieties. The varietal position, thus, has been very
complicated with no less than 62 per cent, of the
total area under a large number of varieties each
occupying a refatively small percentage and BH 10(12)
alone “occupying arly considerable” area (27-9 per
cent.). Charactéristic also was the large area under
mixed canes, some 10 per cent, being mixed though
mainly BH 10(12). Those were the figures for 1930,
By 1940 the area under BH 10(12) had risen to 40-8
R/(Ia_r cent, with 14-1 per cent, mixed, mainly BH 10(12).
Iscellaneous varieties had dropged from 62 per
cent, to 14-2 per cent, with POJ 2878 19-4 per cent
and other POJ varigties, mainly POJ 2727, 115
er cent. Newer varieties are still under trial but
34104 appears to he a ?ood general purpose cane
capable of qutyielding the established ™ varieties
in" spite of its” susceptibility to mosaic. B 3439
appears to have an openingas an e_arlzl maturing
cane on the more productive soils of light texture.
. British Gujana is'oteworthy as_having for long
issued a number of valuable canes, forming members
of the well known D series. In later years there has
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been a succession of such varieties qrown commercially
only recentlg to be supplanted. 1n 1920 D 625 was
the” standard cane occupying 53-5 per cent, of the
total area with 33-8 per’ cént, of this area under
other varieties and the |gh percentage of 12-7 of
mixed canes. In 1927 D 625 reached "its zenith at
13-7 per cent, of the area. Latterly it has fallen.into
disrepute and IS now no Ion?er grown commerual(lsy.
By 1934 Diamond 10 was Yorging ahead with_16-8
pér cent, of the area, which flgure rose to 43-5 per
cent, in 1939, onl¥ to fall in its turp to 26-5 per cent,
in 1943, PQJ 2878, occupying only 1-4 per cent, 0
the total area in 1943, has’increased its area to 68 0
?_er cent, In 1943 in which year D 166/34 and Co 419
irst aggear among the list of commercial canes.
D 200/36 and B 34104 are among the newer varieties
which have promised well under'trial and are recom-
mended for extended cultivation.

Cultural Operations—The cultural operations de-
pend to so large an extent on the character of the
articular soil, that any general summary is difficult.
[he general trend of thése 15 fo secure’a %ood pre-
liminary tilth for plantl_nF and its subsequent mainte-
nance and, on heavy, ill-drained soils, the improve-
ment of drainage. In Trinidad mechanical tillage in
the dry weather leads to a better tilth" than hand
forking but the gain Is largely lost by the subsequent
oPeratl_ons_durmg the - wet " season C_amberln?_ IS
of major_ importance_in the preservation of ilth
while drains cut to six inches below thedploughmg
depth gave gains both in plant crops and ratoons.
Furrows should be made in the dr>{ season and their
deroth depends on the character of the soil ; mechani-
cally the furrows can be made along the beds in the
dry’or earIP( wet season. No satisfactory method for
ratoon cultivation which does not destroy the tilth
has been evolved, though rotary hoes show1pr_om|se.
In Antigua the conditions, resemble those of Trinidad.
Deepening alternate drains beyond the six inches
below thé plough depth has been found beneficial.

The number of new sets planted varies widely from
20001n Barbados to between 8000to 10,000 1n Jamaica,
In the latter island the large number is attributed
to the need for roguing for mosaic. Data indicate
that there is little différence in yield between 8000
and_12,000 ; 4000 sets led to a definite_drop in yield.
In Trinidad between 4000 and 5000 pairs of sets are
normally planted, pairing being a precaution against
Eoor_germlnatmn. This pamnP has been proved
eneficial on the more intractable_soils. In Antigua
differences hetween 6 rows and 7 rows in.a 30°ft.
bed (2436 and 2842 sets per acre) gave little diff-
erence in yleld.

Manures—The manurial requirements vary so
widely according to the soil that no (I;eneral summary
H possible for so diverse an area as the West Indies.
An indication of their trend s given in the earlier
reference noted above,
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Breeding Work.

The second article covers the work of the Central
Breeding Station since its_inception. As already-
explained, the extension of the ‘work to cover dll
the British West Indies raised problems of varietal
adaptation to different ecological conditions of no
mean order. Barbados had been'the centre ofbreedmg
work since 1887, but this earlier work was confine
to raising varieties adapted to_the rather narrow
ran%e of conditions found in Barbados ; the new
Pro lem aP_prommat?d to that which faced India,
he production and selection of varieties at one Station
for commercial development under the very different
conditions prevalent in distant areas. Thé first step
was to obtain a broad definition of the range of
these conditions and, as noted ahove, a series of
cateqorles based on climate and soil was prepared.
The'Tist of desirable characters in a variety of cane is
large and it Is inconceivable that, even’if all were
combined in a single seedling, they would find ex-
P_ressmn under all Conditions.™ It was clearly a_ques-
ion Qf developing a range of varieties each with its

peculiar adaptation. _

The preliminary ste'o was to determine the range of
parent material ‘available. Earlier work had been
confined to the noble canes and, for over 40 years,
the two varieties hitherto %[own commercially in
Barbados, Bourbon_and White Transparent, Were
alone employed. There were evident signs that
the potentialities of this material were being exhaus-
ted.” Of the ten commercial seedlings produced be-
tween 1890 and 1913, seven appeared before 1906.
Since that date only one has been produced. But
these seedlings were particularly well'adapted to the
relatively long growing period” characteristic of the
West Indies geperally. “In this they differed from the
varieties raised n the East which were adapted to
the relatively short but intense growing period of
those parts.” The _problem, generally Stated, was
therefore to superimpose the™ desirable characters
of the latter on those Which had rendered the Barba-
dian seedlings so valuable, The initial steps to widen
the basis Of the parental material available for
crossing were taken in 1928, and hetween that date
and 1935 a large number of canes were imported.
Theg included ~ several forms of S. spontcineum,
S. harberi and S. sinense ; representatives of the
cross S, officinarum xS, sPontaneum In Kassoer,
synthetic Kassoer, members of the POJ and M series
and Toledo (a Fresumed natural cross hetween a
noble cane and the Celebes form of 8. spontaneum,
Tabongo), of the cross S. officinarum XS, harberi
in members of the POJ and Co series, and of the cross
8. officinarum X S. barberi x S. spontaneum . in
members of the Co and CP series, In the same period
anumber of pure noble canes ofthe D and Queensland
series was imported. Later, from 1938 onwards the
range of avallable parental material was extended
by “importing further forms of S. spontaneum, 8.

a1

members of the cross S. officinarum X 8, robustum
In members of the CP and MQ series, while Co 419
S. officinarum_X S. barberi X 8. spontaneum) and
Co 421 (S. officinareum x S. sgontaneum) were
imported “from Trinidad where they had " given
promising results. _ _
_ The hasis of the breeding work was the idea that,
in the Barhadian seedlings already evolved, there
existed types particularly suited to the local conditions.
These, therefore, servedas the basic matrix into which
it was attempted to incorporate desirable characters
from other varieties and species. In view of the h|%hly
heterozygous constitution of the su?ar cane, bree

robustum and Erianthus arundinaceus, together with

in
for individyal characters is a prac |_cal,|mﬁossibi_lit)g/

and the only test ofparental value_lies in the calibre
of the progeny. Attention was directed, therefore
to determining those varieties which gave the highest
Bropo_mon of valuable seedlings. On this basis, the
reeding programme fell into two main divisions:
experimental “crosses with the object of testing the
parental value of particular varieties, and proven
Crosses between Parents of proved value, with the
object of producing seedlings of commercial value.
Originally emphasis was l3id on crosses between
varieties ‘of purely noble origin with repeated back-
crossing op to vdrieties of Barbadian origin, and a
number of valuable seedlings have been iSolated by
this method ; but the rangé of variation aﬁpears t0
be nearing exhaustion and later work nhas been
confined to interspecific crossing or nobilizing.
For t*e purpose of carrying out the programme,
a very detailed technique has heen evolved. As far
as possible, to avoid the laboyr of selfing, only varieties
characterized by male sterility are Used as female
parents, Onglnal_ly the seedlln%s were first selected
after 12 months in the field but the method proved
unsatisfactory for the selection for a normal 15 to
18 months’ “crop season. Subsequentlfy, therefore
the s_eedlln?s were planted out as_before in Apri
but, In October or November, cuttings were taken
and the crop harvested in March at some 18 months.
The method causes a%/ear’s delay but has proved very
advantageous, and offered an additional opportunity
for eliniination. Normally the programme’ involves
some 60 experimental and 10 provencrosses annually,
from which 100,000 seedlings are raised, 22,000 [Potted,
12,000 planted out 1n April and 10,000 carried to the
first trial as cuttings. At harvest, elimination b
general appearance, weight and Brix leaves some
Per cent, of the proven crosses. Multiplication with
urther ~elimination follows, Ieadln? to varietal
trials under the recognized ec_ologlca conditions of
Barbados, and material 15 ultimately dispatched to
the Plant Quarantine Station in Trinidad whence the
varieties surviving are sent for trial in the various

areas. . :
T%e Pa er summarizes the results obtained to date.
As noted, the earlier work concentrated on pure
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noble crosses. Amon% the many varieties used only
three, Ba 11569, B 3013 and B 3439, proved to he
male-sterile and usable as female parents. All the
|m[)_orted canes were male-fertile.. From progen
tes |n8 the _best crosses were Ba 11569%)/8 10(12

a 6032 B 603, B 417 and Q813 and B 3439 by
BH 10(12). B 3013 failed as a parent in purely noble
crosses but has yielded excellent progleny when used

g

—<<

for nobilization.” Of the 40,000 seedlings raised he-
tween 1928 and 1937, only four have reached the
commercial sta%e B 2935, B' 3013, B 3127 and B 3439,
all from Ba 11569 as female parent. The first has
become the predominant variety in Barbados and St.

Kitts on good soill with low rainfall ; its suscepti-

bility to mosaic rules it out for Jamaica. The two
next have a limited value in Barbados, occupying
some 10 per cent, of the area under cane, but aré
not suited to the other islands. B 3439 is proving
exceptionally suited to some Trinidad and Jamaica
conditions (being highly resistant to mosajc) as well
as to those of Antlgua and St. Kitts. It is'the best
eneral purpose noble cane so far raised at the Station.
nis small number, four only, the result of so.much
labour, i sugqestlve_and the reason_for turning to
the more profitable field of inter-specific crqsses.

For nobilization work the same Barbadian canes
were used to provide the noble parental material,
Elimination reduced the imported” parental material
to the following ;S. spontaneum, the Local Coimbatore
form : 8. sinense, the Hawaljan form of Uba; 8.
officinarum X S. spontaneum, both forms of Kassoer,
POJs 2364,2725and 2878, Ms 28and 42, and Toledo; S.
officinarum_x S. barberi, , POJs 213, 234 and 2379
and Co 213: S, officinarium x 8. barberi x 8.
sporhtaneum, 0 28% and 290,

The original cross between Ba 11569 and the Local
Coimbatore has so far yielded no commercial canes
hut its derivatives back-crossed with B 3013, B 3439
and nobilized Jaya S. spontaneum (Glagab) promise
to be of value, Saccharum sinense, agai, has yielded
no commercial canes with BH 10(12§,and POJ 2878
as the second parent. But the derivatives have been
further crossed with nobilized glagah, chunnee (8.
barberl?] and Toledo, and of these further derivatives
many have been planted out in the nurseries.

_The Java form of S. spontaneum has been exten-
sively crossed with Barbados seedlings and the
derivatives back-crossed to like seedlings, as well as
to other nobilization derivatives, the (

ject being to obtain seedlings suited to_the grqwmq
conditions of Jamaica and at’the same time resistan
to. mosaic. Amonq manK seedlings showing promisg
of commercial value, the best So far obtained Is
B 35187 derived from POJ 2725 X BH 10(12)
which Is B 3172 and which, in_its turn, was crosseq
with B 391, It is highly resistant to mosaic_ and
superior to the standards’in districts of high rainfall
but has yet to be tested outside Barbadds. N
ization of the Java 8. spontaneum has been carried to

primary ob-

Nobil-

THE INTERNATIONAL SUGAR JOURNAL

92

1945

the fifth degree and direct nopilization is now beinlg
replaced by crossing with, derivatives of other nobil-
izations to reduce “the risk of losing resistance to
mosaic.

Toledo from Celebes, accepted as belngr a first
nobiljzation of the Celebes 8. spontaneum, Tabongo,
has been nobilized to the third degree and both
second and third nobilizations have heén crossed with
nobjlizations of glagah, chunnee, Uba and of mixed
derivation. ~ Second degree nobilizations _of this
origin_have appreciable” commercial gromwe, par-
t|cularlg for areas with poor soils. The best, B 35197,
B 35200, B 35204, B 35247, B 37221, are under large
scale trial in Trinidad and Antigua.

Nobilizations. of 8, barberi crossed with Barbados
seedlings have yielded severalverX gromlsmg seedlings.
B 35245 is_ derived from POJ 234 and” Ba 11569
and is a thick,_heavily ratooning variety with high
Juice quality. Thoughi its suscéptibility to mosaic
renders 1t Unsuitable’ for Jamaica, it is” expected to
figure prominently in other areas, B 3365 is a deriv-
afive.ofthe cross between POJ 2379 and .BH 10(‘12)
and_is one of the best female parents raised at the
station. B 37161 and B 37193 are derivatives of the
cross between it and B 603. The former is outstanding,
having out-yjelded the standards by 20 to 70 pér
cent, under all the ecological conditions in Barbados,
where it is expected ultimately to occupy 50 per cent,
of the total area. Trials in other areas necessarily
lag behind Barbados owing to the quarantine system,
but reference to Its behaviour in these has been made
earlier. Co 213 has been found to be rather infertile
when crossed with Barbados seedlings but has
¥|elded B 35207 and B 35214 with these and, with

0J 2878, B 37174, B 37175 and B 37176, all of
which are promising.

The S. officinarum x S. barberi X S. spontaneum
derivatives, represepted by Co 281 and_ Co 290, have
proved to be excellent parents. Particularly note-
worthy is the cross B 3439 x Co 290, which has
yielded the highest field and final selection figures
So far obtained at the Station. The cross Co 281

BH 10(12) has yielded the seedling B 34104, a
heavy stooling, very vigorous, seedling with high
sucrose content which has done well in Trinidad
Shoug_h, being susceptible to mosaic, it isnot suited for
amaica.

Thus early, therefore, in the nobilization work there
have been “obtained five seedlings not only greatly
superior to the standards but to' the four ‘seédlings
raised from pure noble stock.. Moreover, these
five re8resent a recovery of 1in 1800 as against
1 in 10,000 among the pure noble derivatives. The
potentialities of thé material so far considered are not
yet exhausted and the new parental material recently
imported is only now entering Into the programme.

HM.L.



The Cult of the Plough.

In the course of generations customs become
established so firmly that they are taken as axiomatic,
accepted without question. From time to time doubts
are raised by some mind less bound by tradition
and the effect is similar to that of throwing a brick
Into some intricate mechanism. Such is the Case with
“Plowman’s Folly ” . H. Fautkner1 10
which brief reference was made in our *“ Notes
and Comments ™ of our March issue. In it he
contends that the plough *is the least satisfactory
implement for the “preparation of the land for the
production of crops.” " His argument, is forcefully
put, and is backed by a wealth ot practical experience
which, cannot but Carry much weight even if the
exposition does not follow the accepted scientific
procedure which  demands a wealth of statistical
data. Stated briefly, his contention js that the
plough, by Inverting the soil and so bum{ln? the
superficial” organic matter, creates a pad a poug
depth which™ absorbs moisture .and " insulates the
surface layer of the soil. 1t s primarily a question
of soil maisture, but other factors are recofgnlzed as
playing their part. There is the question of the con-
ditions necessary for the processes of decomposition
and whether thiese are optimum at the deﬂth at
which organic material, so ploughed in, lies : there is
the question of leaching of the products of decompo-
sition at that depth. The pad formed will naturally
be greater, and the effect more marked in the case of
greén manurmﬂ when a bulky crop is rlJIoughed in.

T0 one who Nias been brought up Inthe conventional
attitude to soil management; the. ideas expounded in
the book are. certale revolytionary and, at first
sight, invite incredulity. [t is, however, only fair
to the author to state’ that, in spite of the force-
fulness of his exposition, he repeatedly invites In-
vestigation and concentrates on the results obtained
in_his own experience and offers his exPIanatmn
without undue dogmatism._And, on second thoughts
reviewing s arqument in the light of personal
experience of agriculture in many" countries both
tropical and temperate, there is more than a sub-
stratum of truth’ in that ar(]]ume_nt, though it Is
difficult to accept unreservedly his total Condem-
nation ofthe ploygh. The soil 1sa complex substance,
d|ffe[|n(i W|del¥)_|n constitution and with chemical,
physical and Diological aspects. [t is, moreover
subjected to a widerange of climatic conditions, . It
Is hardly to be ex'oected that any system of handlln%
i1t will be universally applicable. "It may be of interes
ther?_fore to attem Hto ad}_ust the book’sargument in
the_light of personal expefience.

Théplough, as commonly used, disturbs the surface
soil to a certain, approximately uniform depth year
after year. There s thus formed a sharp break
between the disturbed surface spil and undisturbed
subsoil. In. the process of surface reconsolidation
after ploughing there occursa silting out ofthe heavier

P,arucles and it is possible to pick out the dividing
ine by the higher specific gravity of the immediately
superposed layer. This breach of continuity is further
emphasized By the compression of the plough sole
an depen_de on the climaic conditions and nature
of the particufar soil, there is a tendency to form an
inorganic pan which may form an interruption to
the ‘movement of soil moisture as effective as the
org_anlc_#]an of the author’s experience. It is a pan
which, imder certain conditions, Is formed In Nature,
particularly in the semi-arid tropical areas, and s
well illustrated in the usar tracts and the kankar beds
of upper India. It is the writer’s impression that- too
little “attention_had been_paid to pan formation ;
It can occur without the intervention of the plough
and a garden worked on a four year rotation with
double “trenching. ever% fourth year will often dis-
close a pan suffiCiently nard to be perceptible through
the spade. Where such a tendency exists, and it"is
Probably more common than is generally recognized
he remedy Is subsoiling at Intervals, but of interest
here is the application” to the author’s thesis. No
superficial treatment is likely to be effective where such
a pan has been allowed to develop, Caution isnecessary
in the Interpretation especially of ne?atwe results.

In acceptance of the argument that the organic
pan formed by the deep burial of surface vegetation
caution 1s agdin necessary. Qptimum conditions for
correct fermentation of arganic_matter are primarily
a question of aeration, humidity and temperature”;
the last uncontrollable, and the second only partially
controllable. 1t is these facts which make green mari-
uring so “chancy "a proceedm%m_a humid climate.
Butorganic matter has also a physical aspect in. that
It assists in the formation of atﬁ]gregate particles.
There can_be_little doubt that the aUthor is right
m_advocatmﬂ its incorporation throughout the surface
SO”@ %s%ema y in the case of the preparation of a
seed bed.

The “capillary ” rise of water in soil depends so
largely not O”JP( on the permeability of the soil but
on”local condifions that it would e dangerous to
generalize on the effect of pIoughm(h] on it” Loss of
water can be very great—under the conditions of
Bihar, India, the "wfiter’s determinations placed it
at the equivalent of some 0725 in. rain per diem—
and the limit maK be the available reserve of water as
conditioned by the height of the water-table. There
It was possiplé to secure ?erm Ination after 5 months
drought and a crop capable of living through a further
3 months” dry and intensely hot” period” merely b
repeated compacting of the soil. 1t is probably sdfe to
say that too little attention is, in general, Pwen_to
adgqulatet_consolldatmn of the soil bétween ploughing
and planting.

|Thpou_gh |(Ia may not be possible to accegt all the
conclusions drawn, the book Is one which all should
read with attention. HM.L.

LPlowman’s Folly, E. H. farxner. (Univ. Press, Oklahoma, U.S.AA.).-
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Varietal Differences*

It is a matter of common experience with all_cro?s
that there Is a differential reaction of varieties to
Barhcular environments which makes one variet
etter adapted for cultivation under the conditions of
a particular area. That is best seen in a short season
crop grown from seed, such as a cereal. |fa mixture
of varieties is sown, after a short interval of years it
|% ro ableth%t one variety will be founﬂto domm?te
the others, The question arises as to w at_Par_tlcu ar
varietal characters this greater adaptability is due,
The point has recently been studied in the case of
the sugar cane by A."H. Cornerisont in a lengthy
paper which describeswork carried out in.continuyation
of earlier work2 on_nitrogen nutrition in which the
single variety H 109 was employed. In the(gresent
work three ‘commercial varieties, H 109, POJ 2878
and 31-1389, all genetically related, were planted
under conditions as uniform as possible, in plots
consisting of seven 20 ft. rows with 5ft. hetween
rows. Bi-monthly harvests were taken, one line being
cut at each harvest. The individual canes were
grouped according to age of emergence and the
primary stalks were divided into “sections, each
section being the seasonal 4-monthly growth. The
normal field"procedure was adopted,”with Irrigation
at 2in. per week throughout adjusted to all rainfall
over 0-5in. and a,opllcatlon at '1-5 months of 501b.
nltrogen and. 200 [b. each of potash and phosphate,
ofa Tall application of 125 Ib. nitrogen and a further
751b. nitrogen the following March. _Failures in
?ermjnatlon were made_good by replanting and uni-
ormity of stand obtained by,cuttln? ut shoots
to aryjve at 2-/5 shoots per runmn? foot of line. The
classification of the cane was as Tollows : primaries
from the base, 4 month and 8 month sections, dry
leaf, é;re_en leaf and non-millable cane while the
secondaries were classified into only the last three.
Stalks yielding no millable cane at harvest were
classed &s suckers. _ .
[Certain djfferential varietal characteristics were
clearlg visible by observation alone. The ?rowth of
H 109 was much' slower to commence with than that
ofthe other two and it closed. in about 2 months later.
In_the first four months PQJ 2878_made much more
millable cane than the others. The thick, sturdy
and well leafed top of H 109 was in sharp contrast
to that of the others_in the fall and it consequently
suffered less from winter winds. _Tasselmg foo, at
this season was light, but greatest in POJ 2 18, With
rising femperatures H 109 gave an immediate res-
ponse in the primaries, the others initiated consider-
able sucker growth and, in POJ 2878, marked
senescence of  primaries occurred. BP/_December
“going down " was common, but least in 31-1389.
To sum up : POJ 2878 does not carry over well,
producing as it does a crop of secondaries in each

1 Hawaiian Planters’ Record, 1944, 48, p. 125.
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12 month period ; 31-1389 could be harvested at 12
to. 16 months or left till the secondaries become
millable ; H 109 yields a croP largely composed of
primaries even at 24 months. “Such differences
necessarily have a marked effect on composite juice
samples. “These general distinctions are elaborated
In a large number of diagrams designed to bring out
thuealwore subtle differences and théir effect on Juice
q[Groywth measurements of primaries commenced in
November (5 months). A (];eneral slowing down of
growth was noticable” in all, but was somewhat less
in H 109 during the fall. Rapid elongation, particu-
larly in H 109 ook place as temperatures rose with a
R/?a In May, attributed to the nltro?en dressing in
arch, since femperature and length of day continued
to Increase for a further 6 weeks. The later drop
after December of the second year is attributed to
ph¥5|olog|cal matyrity, _ _

he analysis of wmght of cane is carried to th
varioys sections noted above and illustrates the
complexity of field sampling. These analyses ingicate
that' POJ2878 is the lowest ﬁroducer of millable
cang (4 months’ section). The 8 month section
indicates that H 109 had begun to produce more
{Jn_mary weight than_the others, a possible interpre-
ation of which fact is that this variety can continue
growth at a lower temperature level that the others,
in which case the generally accepted 70°F. used for
calculating * day-Oegrees™ may require varietal
adaptation. The complexity is well indicated by the
f|gures for _secondaries which form from 30 fo 60
pér cent, of the fina| crog and_ this tact throws doubt
on the soundness of det rmlnln% fertilizer control by
index figures. The weights of the green |eaf section
show aclose parallelism with the ‘growth curves in
H 109 and 31-1389 but not jn the Case of POJ 2878
owmq to the death of primaries. . The factors inflygn-
cing the production of secondaries were not studied
suf |C|entI¥to predict differences in varietal response.

Mortality, which set in before spring in the second
year was (reatest in POJ 2878 partlyfrom arrowing
or damage, but partly from unascertainable causes.
In secondary stalks, _dym%out occyrred from over-
crowding, especially in” POJ 2878 in which variety
arrowing was a contrjbuting. cause. _

The comparisons of the juice covered a wide range
of determinations : pH of Cuba mill expressed juice,
conductivity, reducing sugars and sucrose. Determi-
nations of the moisfure and nitrogen coptents of the
cane were also made. There are here Introduced a
whole serjes of complexities which it js impossible to
review ade1quateH and only the major outline can
be given. The pH of the exXpressed huwe of all three
varjeties were similar and exhibited the same seasonal
and age trends. The non-millable tops had a higher

2 1.5, 1942, p. 287.



VARIETAL DIFFERENCES

acidity than the rest of the stalk, probably due to
Increased concentration of organic. acids.” In the
9reen leaf section acidity is lower, a fact attriputable
0 the excess of the anaholic over the catabolic pro-
cesses and Inhibition of the accumulation of grganic
aclds. Identification of the acids was not made. The
expressed 1[um_e flgures, hOWever, are means : micro-
chemical studies have shown that interfaces in the
protoplasm of some parenchymatous cells have a
DH of 3-2 when that of the exPressed juice is 4-8 {0
49, The figure will also be affected by changes in
water content without quantitative change in acid
content. A comparison of the pH and conductivity
curves suggests that the latter measures the acidic
radicals in"the sap rather than the ash constitutents,
the two_curves beln% Inverse to each other. In the
case of POJ 2878 and 31-1389, however, this paralle-
lism does not hold for the later life of the older Sections
and these older tissues may have small variable
salt concentrations.

The main fact disclosed by the moisture concen-
tration (grm. HZ) per grm. dry matter) curves is the
rather consistently lower content of POJ 2878 at all
|a_Pes - but the curves show great variability, those of

109 and 31-1389 repeatédly crossing each other.
There is obviously a considerable error due to various
causes, such as “colloid content,. variations in the
relative amounts of nodal and inter-nodal tissues,
and water content of the vascular tissues not
immediately involved in the life processes of the cells.
This latter” was, as far as possible, eliminated by
thorough irrigation.

Reducing su%ars, determined both on dry WEIqht
basis and on Cuba mill expressed juice, showed similar
seasonal and age trends in all "varieties, but some
varietal nonconformity at the various harvests,
Taken in conjunction”with the sucrose figures, It
would appear that these variations are due tochanges
in absplute amounts of dry matter in consequence’ of
variation in the amount” of sucrose, the absolute
amount ofreducing sugars remaining constant. There
Is, here proof of the ebb and flow “in sugar content
of the older tissues ; once laid down, they remain
dynamic, responding to seasonal influences.

Sucrose s recorded either as percentage of drr
weight or in the Cuba mill expressed juice. In_ all
varieties the two curves show considerable dissimi-
larity in the general seasonal trends, and, as between
variéties, in their relative position. Thus, in the two
mature-age sections of POJ 2878 the two ﬁercentages
are highest in canes at one year but, in the younger
sections on the dry_ weight Dasis, the reverse ho]ds,
In H 109 the opposite is the case on the dry weight
basis. These varietal differences_are attributed "to
the differential growth rates. There 1s, further,
evidence of the accumulation of sucrose with age in
al| parts of the plant, attributed to a complex Series
of factors among which are discussed loss of nitro-

enous colloids, reduction of wate_r-holdln(]; capacity
rough loss of colloids, increase in vacuolar volume
and réduction of osmotic Fressure In the cell. Another
phenomenon noted is that changes In sucrose content,
expressed either as percentages or absolute amounts,
never halanced the reverSe changes in reducm%
sugars, Comparing the changes through the ﬁrOWt
ofan individyal section, a stéady increase in the suc-
rose content is found ; in the ?reen |eaf staqe from 5
to 11 per cent, in thedume, in the dry leaf stage from
11 to 15 per cent, and thence on to the eighti month
stage from 15to 19 per_cent, the trend inthe section
attaining 4 months is similar but less marked.

The nitrogen determinatjons included total nitrogen
and. a-amino mtro_?en In the expressed juices.
Variations In total nitrogen for all seasons were Similar
in all varieties with S|I§%ht indications only of a
varietal Influence In that PQJ 2878 had a~ higher
nitrogen content than the other two in the Cane
formed in the first season while the reverse was the
case In second season cane. One_exBIanatwn offered
is the translocation of nitrogen in POT 2878 to the
young secondary stalks. The main_ difficulty in
interpretation lies in the present inability to, seﬂara_te
total nitrogen into fractions accord_lngi to their physio-
logical acfivity. From the practical aspect intérest
centres on the peak growth period in ay_alreadx
mentigned and attriblted to nitrogen deficiency |
mild form. This is confirmed by the downmward
trend in total nitrogen of the top and green leaf
section up to November and an earlier experiment
is quoted in which nitrogen was applied every second
month and in which growth continued at & steady
rate from May to September. These nitrogen f|?ures
are used as d basis for a detailed discussion of the
[)035|b|l_|t_|es in methods for determlmn? or predicting
he fertilizer requirements of the crop, that s, for thé
Problem ofsamplmog. The conclusion drawn js that a
ar greater knowledge of the factors controlling cane
growth is required.

In summary, it is pointed out that the Iar?_est
varietal differences lie in the timing and velgeta Ive
responses exhibited with chronglogic aFe. n fact,
many of the results given are intérpretable only in
terms of factors not measured. Thus sugars on dry
matter depend IargeI%/_ on the relative amounts of
nodal and internodal fissues, Diagrams are given of
refractometer readings showing the accumulation of
sugar in the infernode at a point somewhat above the
centre, particularly marked in the green leaf section.
The main practical conclusion from this wealth of
material 1s'that varietal behaviour is a question of
thsz_ogmaI matyrity rather than of_aqe. This fact
determines the adaptability of a variety to climate
and cropping seasons and, “in Hawalli, points to the
neeld for varieties having long physiological life
cycles.

HM.L.



Malaria Control

As in_most tropical and sub-tropical countries,
malaria is now a well-established disease in Mauritius.
But this was not always so : Mauritius shares with
Barbados the peculiarity that malaria 1s a relatively
recent introduction. [ the former island it made
Its appearance In 1885, in_the latter-subject to
correction-apout 1926. It_is noteworthy that, in
Mauritius, 1t appeared with the introduction of
1rr|g1at|on, the first laws to control which were passed
in 1863, At that time its cause was unknown and
medical opinion attributed the outbreak to germs
brought in the rain clouds from Madagascar dufing a
particularly heavy gale in February "1865. Modém
Ideas would attributé it to the Eresence of an infected
immigrant population incapable of spreading the
disease_so long as. the mosquito could not establish
itself. Those conditions the introduction of irrigation
upset. In_the event, malaria has become endemic
and Mauritius js faced with, the same Rroblem_as
other countries in which this js the case, the, (1_uest|0n
of control. At a recent meetlng of I’Association des
Anciens Etydiants du College d’Agriculturel C. R.
Harrison discussed the problem. “He Spoke from a
wide experience, having had respopsibility for control
measures on plantations In Malaya, on mines  In
Northern Rhodesia and in connexion'with the building
of the bridge over the lower Zambezi,

His review of the history of the discovery of the
cause of malaria contains_some points of intérest not

enerally known. The writing of both the Greeks and

e Buddists in Ceylon assoclated the mosquito with
malaria, facts which elicited the comment that
2,000 years ago, someqne was bound to guess rl%ht!
It s, perhaps, an_unfair comment, for It neglects the
wonderful c_aﬁacny of observation shown bY the
ancients which, without knowing the reason, led to
such practical action as the Jewish interdiction of the
pig, and, probably, to the burning of grass from one
end of Africa to the other. The diScovery of the
parasite of malaria in 1880 by the French doctor,
Laveran, and the proof of the” mosquito association
by Ross in 1898, foIIowmg up the suggestion of
Patrick Manson, al€ n,Ote , Hethen Jave some
figures of the results achieved within his éxperience.
On the estate he managed in Malaya the death rate
in 1911 when he commenced operafions, was 232 Eer
1,000: by 1923 1t had fallen to 3and, in 1932, to 11,
In Northern Rhodesia the death rates on the mine
In 1929 was, for Europeans 22-4 and, for Africans
32-3:In one year the rates fell to 13-2 and 154
respectively. L _

auritius was visited in 1907 bg Ross when in
Vacoas and Phoenix malaria and black-water were
rife and spleen rates ran up to 100 per cent. The visit
led to the draining of the Clairfond marshes and the
district has since rémained healthy. Recently another
notoriously unhealthy area, Tomibeau Bay,has been

iIn Mauritius.

%ur?ictessfully dealt with by an Army Anti-Malarial

The species of mosquito number 1,700 of which only
170 are ‘Anopheles, and, of these, only 17 are vectors
of malaria, the female alone heing active. Of the
Anopheles, only four are found in Mauritius of which
one, A. Mauritianus, is not a vector. A second,
A maculipalpis, 1s rare and alone, though a vector, IS
Incapable of maintaiing malaria. The remaining
two, A. Gambiae and A. fupestus, are deadly carriers.
The former breeds in sun-lit water, pools arid puddles
even when sh?htly saline ; the latter, a strong fI;{er,
breeds in gentle moving and lightly shaded water.
The type 0f breedln% ground in” Mauritius is, thus,
wide and it becomes deSirable to control the breeding
grounds of all mosquitos and not only ofthe two main
vectors, for other mosquito species carry other diseases;
el\JlleerX and Aedes carry denque, filaridsis and yellow

Of importance.second only to a knowledge of the
breedm?_ habits is a knowle ?_e of the normal extent
of the flight of the female. Flight is normally limited
by the agcessibility of the source of
and js a few hundred yards onl}l_. But, generally, half
amile will qwe adequate protection excépt in the case
of A. funestus, unfortunately introduced from Africa
where one mile is considered adequate. Within the
area of protection the greatest care is required to_see
that there 1s no man-made breeding ground. The
female lays her eggs every 2 or 3 days, and four
moults and pupation occupy 10 days. ‘A further 10
days must elapse between infection of the mosquito
by biting an infected person, and its abjlity to pass
on the infection. Ten. days also elapses between the
date of infection of a pitten person and of his capacity
tof rg(l)ngectthe mosquito, giving a total minimum cycle

blood for a meal

0 ays.

The agov_e facts dictate the methods of conrol
which are directed, first to clearance of all breeding

rounds within the area and, second, to maintaining

at clearance, involving confrol every ten days. T
methods are as various as the conditions met with.
Oil as a thin film only 1/1430 in, thick, the equivalent
of irridescence on the surface, Is adequate to Kill the
larvae and prevent deposition of eggs. Graqu ofthe
surface to prevent the formation™of pools, filling |n
rock pools with concrete and. removal of all “old
receptacles capable of holding rain water will do much.
Springs may be led into drains, streams canalized
tanks” have their banks sharp and free from weed
and supPhed with fish-such as those termed “ millions.
Small streams may be kept clear by dense shade from
suc Plants as Lantana, trimmed’to cover them in
completely. The hest method is that which meets the
particular conditions most simply.

HM.L.

i Rev. Agric. Vile Maurice, 1944, 23, p. 133,
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The Sugar Industry in India

A Survey of Forty Years’ Development.l
By NOEL DEERR.

The genesis of the modern sugar industry in India
dates back to the beginning of'the preserit century.
About 1900, a Mr. David W itkie, a retired Demerara
planter, visited India on behalf of Mr. L. W. M¢-
Donald, NS son of the same name, and of his
nephew Mr. T. McDonatd, The object of his visit
was to_ report on the possibility of Sugar replacmg
Indigo in Bihar. The first result of his Mission was th
formation of the Indian Development Company
which erected g facto%at Ottur in the district of
Dharbhanga, Bihar. This project ended_ in failure.
Nevertheless, before 1906, seven factories, small
but equipped with modern' plant, had been’ erected
In Bihar and the United Provinces.

These factories had been designed on the unwar-
ranted assumption that Indian cane was so poor that
expensive machinery would not be economic, and
that the industry codld only exist by the combination
of cheap cane “and chea? labour” In this policy,
there was an error of fact and an economic fallacy.
The cane was of reasonable quality and the labour,
while paid a low rate, was not cheap. Consequent on
the_de3|%n of the factories, efficiency was low and,
durmg the first 25 years of their history, not more
than 65 per cent, ofthe sugar in the cane was marketed.
Nevertheless, all these factories survived and blazed
the way to the modern industry. . _
_After recognition of this condition, the pioneer
firm of Messrs, Begg, Sutherland & Co. was gumk
to correct it, and, By 1928, had so remodelled the
factories |n which they were interested that 80 ﬁer
cent, of the sugar In Cane found its way to market
in the form of 8 high-grade direct consumption sugar.
This step forward influenced the development” of
the wnole industry, as when the great exgension. ot
the mdustrF took ‘place in 1934, after the imposition
of a protective duty, the design of factories adapted
to Indian conditions was underStood and was accepted.
AI,thoucT;h, In the earlier years, the efficiency of oper-
ation oTmany of the new factories was far from satjs-
factory, this”condition has now been corrected, for
the season 1942-43 the reduced overall efficiency being
for all India 82-36 per cent., a f|gure which, whilg
capable of improvement,' may be looked on as reason-
abIX economic. . . _

tthe time of the inception ofthe modern industry,
there was but one cane available in quantity in Upper
India where the pioneer factories were located. This
cane was that known under the names of Hemja
Bhurli, Beora and Mungo. The Government of
Indja had early recognlzed the necessity for improveg
varieties and, in 1912, Dr. C. A. Barber Started work
at Coimbatore. About 1920, he offered to the industry

two canes, Co 210 and Co 213, which in a few years:
had almost entirely displaced the Hemja canes: For
this rapid extension the industry is indebted to Mr,
W?/nne Sayer of the Imperial Department of Agri-
cultureandto Mr. A, B. Shakespear, C.1.E., of MesSrs,
Begﬁ, Sutherland < Co. After Barber’s retirement
work continued at Coimbatore under Mr. T. S.
(now Sir Tiruvedi) Venkatraman who lias EI’O-
duced canes, notably Co 299, Co 313 and Co 513,
suited to the conditions prevailing in Upper India
and of h|gh sugar content. From these canes, in the
season 1942-43the Bihar factories recorded an averag
Kle_|d of 30-93 per cent., the average over all India
eing_10-28 per cent. This compares not discreditably
with*Java, where, for the years 1920 to 1938, the aver-
age yield was 11-40 per cent, with extremes of 10-38
per Cent, and 13-21 per cent. _

. A recommendation of the India Sugar Committee
in 1921 was for the establishment of & Sugar School
to provide the necessary trained technicians for the
satisfactory operation of the factories. _Thereﬂs now,
at the Harcourt Butler Technical Institute at Cawn-
pore, one of the best, if not the hest, equipped model
sugar factories in the world, whence have come most
of the operatm? and executive staff now in charge of
India’s sugar Tactories. As an index of what’this
[nstitute has done under the. administration of Mr.
R. C. Srivastava, O.BE, it I, only necessary . to
refer to_the technical papers published by the Indian
Sugar Technologists” Association, which, while of
unéven merit, contain much of real technical, value.
The lines above Indicate that three of the desiderata,
efficient factories, sugar-rich canes, and efficient
ope_rat||ng staffs, for @ stable sugar industry are

availaple.

Zonm? Sgstem—The Indian  Sugar Committee’s
report of 1921 discussed the zoning System, by which
is'meant the allocation, of an area 10-a factor§ which
would have the sole r,|rqh,t to purchase cane’in that
area. This scheme, while it received support from the
late Mr. B.J. Padshanh and Mr. Wynne Sayer, Was
rejected by the Committee. The zonin sys{em had,
however, many supporters, among whom was Sir
J.P. Srivastava, DUt the official view was mcomPro-
misingly antagonistic, Mr. H. C. Prigr saying at a
congress held”at Simla in 1933 :—* The view’of my
Government (Bihar and Orissa) is that any legislation
for zoning, licensing of factories, or fixation of cane
Prlces Is “impracticable and will go_against the in-
erests of both the cane growers anti of the develop-
ment of the industry.” With the extension of the
mdustrg/, what had been foreseen by those in the best
position to judge came to pass. “A state of chaog

i Commerce, December 23rd, 1944.
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resulted. In some areas, there was an excess of
factories competing against each other for cane ; in
others, there wa= excess cane with none but a long-
distance market, So confused became the position
that, in 1938, the Tarnft Board reported —" The
only practical solytion seems to be in the organisation
of zones of operation in factory areas. ” By this time,
Government had recognized the magnitude of their
error and had already put into operation a limited
zoning system. With this was associated a control of
the grlce to be paid for cane variable with the market
price of sugar, but not Including the suPar content
of the cane. This,complete reversal of poficy had the
effect of mtroduc!n% some de?ree of stability into the
economics of the industry, but not till great harm had
been done, o _
Associated Production ” Wanted.—The most im-
Por,tant factor in the production of sugar in Upper
ndia has not yet been touched on. “The system
of agriculture Tollowed. by the peasant producer
remains as it was in its ‘main phases. Efficient
factories, high sugar content canes, and skilled
oi)eratlon arg, to a IarPe extent, stultified 1f the
ultimate basis of producfion does not move forward.
It is the considered OP'”'Q” of the writer that a
solution of this difficulty will be found in the zoning
system-combined with & profit-sharing plan. In any
such scheme, it must be understood that the ini-
terests of the miller and the grower are equal and that
either cannot economically“exist without the assis-
tance of the other. For such a scheme | propose the
term “associated production.” In this “scheme,
with the miller established in his zone and with the
profits of his_enterprize secure against the piracy of
competitors, it would be to his advantage to help’the
rower with advances in cash and in“kind, and In
eltdemonstratlon of improved methods of agri-
culture.

There is a limit, however, under the present social
conditions of Indian village life to what the miller
can do, | refer to the fragmentation of holdings,
whereof, in one village, there’may be found as many
as one hundred half-acre plots of cane. |f it were
possible to persuade the wllage community to  co-
operate_ among themselves and to pool thése frag-
ments into one fifty-acre field, the problem of the
application of rational agricultural methods to the
production of sugar cane would be nearly solved, and
associated production would be approaching an
actuality. Chief among the developments which it
would be to the advantage of the capitalist miller
to introduce would be mechanical cultivation and the
provision of water from tube-wells or the utilization
of localised sources of supply not large enough to
be brought into any general scheme. “There 1S yet
another “advantage “that this proposed method” of
associated sugar cane production would afford
and that a major one. Unless | have misunderstood
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the problems copnected with ﬁest_s and diseases,
their control would appear. muc 3|mPIer with one
isolated large block than with an equal acreage split
Into many “small holdings. _

It is not pretended that these benefits should_be
afforded the grower without cost to himself. The
necessary charges, fair to him and to the miller
would be debited a?alnst_ the grower, who would
find an increased net profit from the higher yield
of cane. Equall¥, the miller would benéfit by an
assured supply 0t cane with a concentration nearer
to the factory and with reduction in the collection
charges. Thé problem of associated production of
sugar cane, as | have stated it here, is merely
indicative ; |ts,soli1t|<in is admittedly difficult but is,
| submit, not insoluble. _ _

Price Fixation and F?roflt-sharm(ﬂ,—Conn_ected with
assoclated production is that of price fixation and of
profit-sharing. Already the price of cane is fixed by
Government, but the schemes in_force introduce
only one element, the market rate of sugar, and leave
the“intrinsic value ofthe cane untouched. Under this
system, the miller pays the same rate for cane with
10 per cent, of sugar ‘as he does for ong with 14 per
cent., a quality fhat has been recorded in Bihar.
The system of price fixation and profit-sharing pro-
posed by_the writer is broadly —

. "The first charge on the income of a factory to
be a payment to the grower of an agreed _Bnce per
maund of cane, this price as nearly as possinle to_be
representative of the cost of production. 2. The
second charge to he a payment_to the miller
cleanng his tost of operation.” 3. The balance to
be divided equally between miller and grower. In this
scheme both' selling P_rlce of sugar and sugar content
of cane are automatically introduced. o

Finally, | wish to express the view that it is the

rower of cane who rémains and will remain the
eystone of the comﬁ)lex system of sugar production
that has developed in India and withoUt whom there
would be no industry, This position was taken one
hundred years ago by no less a statesman that
Benjamin Disrae1ilWith an extract from one ofwhose
speecﬁes In the House of Commons, | conclude :—

“In the cultivation of indigo, cotton, lac and the
other products of the soil, the native can only be a
labourer. | repeat that the only privilege of the poor
In that country, where the wages are, tfie lowest and
the intereston money are the highest, isthe cultivation
of sugar. This is the class who will rqwe you Your
sugar”from India. It is not the Eng Ish speculator
who furnishes P/ou with 20,000 tons, it is the peasant
of India : not the owner of the vacuum pan and the
steam engine who will send you the sugar to purchase
these quantities of Manchester goods, who if sup-
ported in their intention will take more of your
nglléfgctures than any slave popidation in”the

1 Hansard, 1846, Ixxxiii, p. 151.
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Bonechar Research

at the National Bureau of Standards, Washington, D.C.
By VICTOR R. DEITZ.

Qur project was started at the National Bureau
of Standards about five years ago in order to explore
the possibility of fundamental research on the
problems arising in the refining of sugar.  Bonechar
often been described as “the blacKest mystery of
sugar refining ” was chosen as the number 0ne prob-
lem because of ifs wide use and variable behaviour.

There was available at the time that this research
was started a method to determine the surface area
of finely divided and porous materials (as carbon
black paint pigment, etc.) which was based on the
determination Of the adsorption of mtrogen gas at
the temperature of hoiling nitrogen (77°K) “or of
boiling oxygen (90°KL. e undertook to measure
the sdrface “of a number of our samples and with
these results were able to assign a definite area to a
bonechar with an accuracy betfer than 20 per cent.
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These data give quantitative proof for what had

always been thought to be true re%ardmg the diff-
erence in the surfaces of a new ang a spent bone-
char, and also mean that those refinery operations
and procedures which keep the char clean and the
Pores open will lead to a more efficient operation of
he_honechar filters. _ _
. Thenext experimental observation to be considered
is the fact that the various nitrogen adsorption iso-
therms for an assortment of borigchars were fount]
to form a single ?raph by referring the adsorption
to unit surface. In the previous Curves there was
plotted the volume of gas adsorbed per grm. of char
against the pressure of the gas.. We now plotted the
volume of gas adsorbed per unit surface against the
pressure, and then found that an averdge curve
could be drawn which, uh) to a relative pressure of
0-6 did not deviate more than -J-_3 per cent, from the
curves for the individual chars. This result was proof
that for this type of experiment the extent of sur-
face is one of the main variables in determining the
amount of gas adsorbed ; in other words the greater
the_surface, the more the adsorption. _

But this experiment also indicated something about
the ﬁorosny of bonechars. Other experiments on gas
mask charcoals and the vegetable carbons have

EHven isotherms which have different shapes than
ose for the bonechars. In general, the adsorbents
with a fine structure have flatter isotherms than those
with a courser structure. Hence a possible interpre-
tation of our results for the bonechars may be found
In attnbutmﬁ the same porosity or pore-Size distri-
bution to all of the banechars |nvest|?ated. _The
larger pores_of a bonechar which are of dominant
Importance in solutign work are not the controlling
factors in these considerations. _

What has been said so far applies to data obtained
from gas adsorFtlon experiments, We soon wanted
to find out how these flndlnlgs applied to the behaviour
of bonechar in solutions.  For example, having found
that two have surface areas in the ratio of*4 to 1,
it was natural to see if the decolorizing powers under
comparable conditions were in the same ratio. We
did not expect that the same surface available to a
as would be available to a solution, but perhaBs
it might be proportional. The answer was found to be
that Ssometimes they were and sometimes they were
not. The discrepancy is to be found in the over-
simplification of the” true problem which always
arises when an attempt is made to draw general
conclusions of so complex phenomena as ocgurs in
bonechar filtration from a single type of experiment.
_In order to analyse the ditficultiés to be encountered
in a stuay of the decolorizing power of a bonechar,
let us consider in detail what happens to a sugar
liguor which has been brought into contact with some
char. The first result is a_strong depletion In the
concentration of the impurities in the layers of the
solution directly adjoining the surface layer of the
honechar, and “diffusion into this IaYer rom more
distant parts of the solution must follow, This dif-
fusion of the impurities into the available surface
constitutes a_verK_ important variable. Anything
that will moFHY this diffusion will influence the ex-
tent of decolorization. _

Forexample,theflpw_ofthesu%arIlquorthrou_ghthe
char creates a variation in fthe concentration of
impurities down the column. As the wave-front of
varying adsorption passes through the column, the
diffusion of the impurities of the solution into the
pores of the char changes. In a static system such as
used in some testing methods, or as used in treating
liquors with ve%eta le carbons, the diffusion alone
occurs under the concentration. gradient existing
around each particle. However, in“this Rroc_edur_e
reduction In ﬁartlcle size 1 used fo aid the diffusion
processes, although there is.a limit to the increase in
efficiency due t0. the, particle-size reduction being
determined by filtration technic.

i A talk before the Sugar Industry Engineers, 1943, Meeting (here abridged).
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It is the slow diffusion of the liquor into the pore
system of a carbon adsorbent, therefore, which pre-
vents the complete coverage of the available area in
the char. This lack of “equilibrium prevents an
correlation of the total area with the extent of decolor-
ization.  (We have recently used a_new procedure
which seems to give morereproducible and steady
results.) In addition there are several other coni-
plications :

THE INTERNATIONAL SUGAR JOURNAL

(1) " All the constituents of the solution compete for

the surface and in sugar liquors the large part of the
surface will be occ_u'oled by the water and sucrose
molecules, which will not necessarily be replaced _b}/
the impurities in the same proportion for the diff-
erent chars; (2) Tho oxygen adsorbed on honechar
Plays an essential role, for 1t can be shown that when
he”oxygen is rigorously excluded, the rate of decolor-
ization’ may be decreased to a marked extent.

1945

Additional complications are to he found in the
%H effect of different. chars ; also in the different

ehaviour of the copstituents of the impurities, some
components with colour and some without ; the mech-
anical Interference due to the action of colloidal or
suspended matter is an added complication. Thus,
the' different chars will not necessarily hehave the
same with respect to these variables and, therefore,
a correlation with the total surface cannot be expec-
ted to be a simple one. o o

Despite these many variables, it is now possible with
the tfundamental information now available to begin
to correlate the results already obtained with some”of
the details of the_effects present in bone char filtration.
With some additional experiments dictated by the
results so far obtained, we hope to presenta complete
picture whereby it is possible to specify what makes
a good char good and a poor char poor.

The Return of Beet Factory Waste Waters.
By J. CAMPBELL MACDONALD, A.R.T.C., M.I.Chem.E.

Lately some prominence has been given in the
technical literature to the methods for returning
process waters worked out for Swedish factories by
Wintzell and, Laurjtzsonl. A commentator ex-
[iresses the opinion_ that this process “appears to

. definitive solution of the waste-water problem.”

ith respect we_must_disagree with this opinion.

The factory with which we are associated has been
re-usng Its process waters with a large measure of
success for the last seventeen campdigns. Never-
theless, despite the enormous amount of work done
both In the laboratory and in the factory during this
period on the subject we are c_hary of “ defiitive
solutions " of the problem for, owing fo the complexity
of the organic chemistry and biology of the con-
stituents Of sugar beet, we freely acknowledge that
the more we know about the subject, the nore we
realize we have_still to understand, ,

Be that as it may, we claim to be the first to
recognise at a very early stage in our experiments
that” difficulties In” diffuSion Wwhen re-using process
waters were biological,being caused for the most part
by fermentations,  This Was opposed fo the view
held by our Continental colleagues that slow diffusion
was the result of “ponding™ of the filter-bed of
cossettes at the top of each™cell by the particles of
fine pulp and colloidal matter present in the returned

waters, , ,

Consequently, it was logical . that about twelve
Xears aqo_we exaerlmented with an acid system,
Imost similar to that now put forward by Wintzer
and Lauritzson, Whereby the returned waters were

1

treated with an inorganic acid to. a pH below 4-5
as It was clear that the fermentations, optimum at
4-9, could not exist at or below pH 4-5. This had the
desired result of sterlllzm?_ all ‘waters and pulps. in
Brocess, s0.that gas formatjon ceased In the ditfusion
attery with consequent increase in its speed and
capacity.  Unfortunately, other undesirable phenom-
ena appeared and we were soon forced to abandon
the process for the following reasons :

1) Corrosjon, When re-ysing process waters be-
tween 3 and 4 pH, corrosion of plant is positive.
The Swedish Technologlsts do not report corrosion
of any consequence, but they have only been experi-
menting with the complete re-use of process waters
for thelast two or three years, and we maintain, as
old campaigners, that positive corrosion which does
not appear to be of conse(iuence In_three years,
can mean scrapping valuable plant in ten Vears,
Atgam Inour experiments we found that a mixture
of an_inorganic acid like sulphuric with an organic
acid like acetic, is much more Intensely corrosive than
cach of these acids separately at the sdme pH. Conge-
quently, any breakdown of the sulphuric acid dosmg
plant Can mean the production ofacetic acid In th
process by fermentation and when the inorganic
acld addition 1s restarted a mixture is created which
will not only corrode mild steel but will attack bronze
ang_even stainless steel.

(2) Inversion. When re-using process waters con-
taining up to 1-58e_r cent, sucrose at 3-2pH for qver
90 miputes at 70°C. inversjon of the sucrose.is positive,
Our Swedish colleagues do not find any increase of

1945, p. 72.
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THE RETURN OF BEET FACTORY WASTE WATERS

invert su?ar of any consequence, but surely this. is
no proof that sucrase has not heen destroyed. With
the comﬂlexny of other organic matter present we
suggest the reaction goes in that time beyond simple
Inversion by secondary hydrolysis. We certainly found
that the rgtio, sucrose to impurity, fundamentally
changed after the addition of acid ‘and there can be
no question that sucrose is too valuable to destroy,
even to get the diffusion battery working faster,
especially” when other safer methads are available.
It may De of interest to note that the waters are out
of batter)f] circulation in the Swedish technique for
over two hours whilst with ouy method they are only
out of battery circulation for less than 15 minutes.
Economic. When re-using .process waters at
low pH and 70°C. a decrease in the amount of dry
pulp produced is positive. We found this to be the
most serious objection to the acid process for, as
opsuosed to working with the returned waters at |oH
6-5, we produced at least 0-5 gz)er cent, on heets less
dry pulp, In a campaign of 250,000 tons beet this
means a loss of 1250 ton$ dry pulp, a_condition which
no efficient factory would tolerate, The likely cause
of this decreased r¥ pulp production 1s the action of
he acid on the “Tturfurogenic substances ” mostly
lemicelluloses or pentosans and pectin which are
ound in the middle lamella of the cell walls of the
beet. . Those substances, accordmg 0 Smolenski,
constitute 78 per cent., as against 22 per cent, cellu-
lose, of beet marc. In both acid and alkaline solutions
hese pentosans ang pectic substances are more or
ess extracted In chan%mg condition, for example,
as.pectic acid which is then precipitated from the raw
{ulce as calcium pectate 1n the carbonatation so that
his valuable feeding stuff js discarded to waste with
the filter press cake'instead of being bagged as dried
pulp where 1t belongs.
his action of the acid on these substances also
tends to explain in part, at least, why the pulp ex-
tracts better and_presses better in acid medium, for
any change that increases the cellulose ratio to pectin
In "the béet cell wall constitutents would have this
effect, hearing in mind the non-colloidal and colloidal
properties of cellulose and pectin respectively. This
acid hydrolysis of the furfurogenic substances .in
plant tissue” 15 well-known and widely used in in-
dustry for the production of cellulose and its de-
rivitiés, nitro cellulose, textiles, rayon, plastics,”
lacquers, adhesives, ceIIoPhane and other fols
etc. from wood, cofton, straw, esparto grass, etc.
Other examples are the retting of flax for linen manu-
facture, the production of pectates from apples or
citrus fruits, the preparation of pulp from” wood
straw, etc. for paper manufacture, the production of
wood sugar, manufacture of the pentose sugar
xylans from peanut hulls, the production of ethariol,
ace}m acid, furfural, etc. from maize or other vege-
tahle wastes, etc., etc.

17,80, 1944 pp. 208-210.
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All these examples have as their definite object the
seFaratlon of the pentosans and pectins from the
cellulose of plant cells, but surely this is detrimental
and can pay no dividends in the beet sugar factory,
which is only interested at present in" produciig
the maximum-amount of sugar, molasses and dry pulp.
Any additional product of Value which could interest
us in the future can always use the dry pulp as raw
material, provided it hasits full quota of hemicellu-
loses and pectin, a condition that can_only exist with
controlled neutral extractjon in the diffusion process,
Acid extraction will certainly dissipate these valuable
substances In the filter press cake, or the molasses,
wrlle{_e the hydrolyzates will hold valuable sucrose in
solution.

[t should be mentioned that we found that chlorine
or bleachmq powder had much the same effect on
the beet pulp as acids and that is what we meant
when we said elsewhere that they have heen used
“with only partia] success.” _

_ Another‘econgmic objection to the Swedish process
is the expense of plant and labour required to work it,
as well as the_ continuous cost of the acid.

In conclusion, we are convinced that the method of
sterilization, with heat, neutralization with lime, and
minimum time in circulation, outlined in ouyr recent
articlelis, on bajance, still the best method ofre-using
process waters in the beet sugar factory, It has the
advantage over the Swedish™process 0f minimizing
corrosion, minimizing inversion, producing a_maxi-
mum ofdr)FI pulp, mcreasmrq the amount and feedlng
value of the pulp by calcium mineralization, an
minimizing plant expense and cost of labour and
materials necessary to work it, without having any
significant disadvdntages. ~ However, this will cef-
tainly not be our last word on the subject as we con-
tinue to work on this very interesting problem.

Beet Crop.—A table was recently published b
nd Gra gy
stry |

r

U. S 9p.—,
B
igg fg%,22§( Ures beldes P80 e )44 1%
a1 837500, ) .
e

2

rrecti and Explapation,.—In our Octoher
g, 1?344, D. %]l It was stgtetf]that the requirements tfor
oduction_of 1000 togs comgost er annum were
La QuIers, 45_%mmal and the ne essaglorgawcmatt r
emdp, asis was laid on this, awaarentlg r%e emand by
adding that a better unit Would be man-hours. .Tha
statenqienf was an unfortunate m%s-re ding of the orjgina
article. e re Ull’(f’ ents are for the Waste pro cis,
excreta and so on, of that number of natives and animals.
dditional labour is |n5|gr||f|cant and, |5| the eﬁample
quoted, 1s nil, the two boysalwa semﬁlo e mere,lty avn(I;
a little more éo do. TheTactisthat the process fits so wil
(nto theitan ard estate practice that costing Is ractlc%lx
impossible. On_any estimate the cost would be less tha
[s. .Tton. The “ necessar or?anlc mat%er efers to
vegetable wastes bagassF, cane tops, trash and sqQ on,
More recentlg/,abbato rrefuse has been usedasadditional

animal waste.
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Experiments on De*Liming Clarified Juice.

By R. D. E. YEARWOOD,
Department of Sugar Technology, Imperial College of Tropical Agriculture, Trinidad.

Trisodium phosphate has been shown by, the
Department to_be the ch_eaFest_and most efficient
I|m|n_(T;_ agent of the chemicals tried.  Under certain
conditions, especially when the calcium content of
the clarified juice was high or when the addition of
trisodium phosphate was followed by evaporation to
syrup, the amount of calcium eliminated from the
Juice ?reatly exceeded that which was theoretically
possible. For Purposes_ of comparison the wejght of
calcium actually precipitated was expressed~as a
ﬁercentage of the amount which should" theoretically

ave_been precipitated by the added phosphate.
The flpur,e thus obfained was called the * efficiency
of de-liming.” It follows therefore that in all cases

CMERCEDITA MOLASSES (JUNE 1944)
68-48 Suc/Refr PURITY

S3 64 85 86
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where the actual precipitation of calcium exceeds that
which s theqretmall()! possible a de-liming efficiency
of over 100 is recorded. The present work may be
described as an examination of such high de-liming
efficiencies. o
Experimental —The procedure was generally similar
to that formerly used. In the previous work, however,
the amount of calcium precipitated was estimated hy
difference . (calcium in clarified juice—calcium 1n
de-limed juice). Further, the calcium in both the
clarified jaice and the de-limed juice was estimated
by analysing a 50 ml. sample of each, the results
being eXpreSsed as CaO per cent, éulce_. This gave
the Ca0 removed per cent, clarified juice which, on
peing multiplied by the weight of juice, gave the
weight of calcium“removed. ™ This expressed as a
Bercentage of that which should theoretically have
een precipitated gave the efficiency. The method is
open to the criticism of being ari indirect one as

comlpared to an analysis of the total precipitate.
It also suffers from the drawback that any error due
to sampling or analysis 15 multiplied by over 500
because theé amount of clarified juice used was 500
ml, and its welght was therefore 500 X SR. qr. .

It was accoraingly decided to check the Weq_ht of
calcium in clarjfied” juice _aqamst that in_ de-limed
juice n( precipitate. " At first many difficultjes were
encountered until various improvements were included
In the method, = The modified procedure was as
follows : Raw juice from B 3013 cane variety was
clarified by the simple lime—heat method usuall
emplo%%(ﬂ_m B.W.|. sugar factorjes and

settled.
The ¢

juice was drawn”off and filtered The muds
were discarded, since_ only the filtered
clarified juice was required Jor the experi
ments, ‘Part of the clarified juice was
then de-limed bY addmg trisodium phos-
phate at the rate of 10 ml. ofa 20 per
cent, solution per 500 ml. of juice, followed
y_boiling for one minute.

The precipitate formed was then
separated from the juice by filtration
through a Buchner funnel using a What-
man No. 40 filter-paper (confaining no
calcium). The detalls of filtration were
found to be very important. The method
eventually adopted comprised first wash-
Ing the precipitate with hot wager until
the filtrate showed ng sign of colour,
These washings went intg”the de-limed
{UICe._ This was followed by removmq
he_filter-paper from the Buchner funne
which was subsequently washed first with
hot water_and then with dilute hydro-
chloric acid 610 per cent, strength). " This

procedure was found to be necessary In order to_re-
move all part|cl%s etc. cllngmtg t0 {he funnel. The
washings, after the removal of'the filter-paper, were
collected and analysed separateIY_for Ca0. The Ca0
found was added o that present in the precipitate.
In_all experiments blank tests were run by simply
heathgn_the clarified juice without adding any chemi-
cal, This secondary”heating In all case§ caused pre-
cipitation to occur. The Subsequent filtration and
analysis were the same as for the de-limed juice.
One, of the factors previously shown to”have a
great influence on the efficiency of de-liming was the
calcium content of the cIar;ﬁedgume. |t was'therefore
decided tq carry out a series of experiments in which
clarified juice “of different calciym contents were
de-limed "and analyses of both de-limed jujce apa
precipitate were conducted.. In grder to do this, the
calcium content of the classmedaume in certain runs
was hoosted either by the addition of a neutral
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EXPERIMENTS ON DE-LIMING CLARIFIED JUICE

solution of calcium chloride or by over-liming the
raw {}uce. _

[Several tests were run on comparatively small
quantities of juice, but the amount of Inrempltate
obtained for_anaIst, was rather too small. It was
therefore decided to increase the amount of clarified
{ume used in each experiment. Finally it was found
hat batches of 2 litres were satisfactory.

TIME IN MINUTES

From the analytical results the weight of calcium
removed and the” efficiencies of de-liming have been
calculated and are presented in Table I.

ble |

o

:
, Thceqreti- . -
W e Offe ﬁ?&. A ey el
1..27/4]44 . o-googs.. 90031. .9—01& E y48-9}3.l.% y5096)5
Rl R e i )
R H e
- bl e s
i 15/6/44218-0118.".8-8?13'..‘ 018 3-6 O 6o-
i) 16/6/44.. 0-0048.. 0-0040."(1-018).. (226-7).. (222
10. 18/7/44.0-0049.  0-0051..0-018 '\ 27-2 " *28-
11.. 19/7/44.70-0124.. 0-0086." 0-018 .. 6-89.. 47-8
~InRuns 6and 7the calcium content of the clarified
JBUICE was_boosted by the addition of calcium chloride.
efore discussing the results there are one or_two

things which require further elucidation, Runs
3, 4" 7and 9 were blanks, that is the clarified juice
In these runs was only subjected to a secondary
heating without the adgition of trisodium phosPhate.
|t is therefore evident that under these circumstances
there could be no “theoretical ™ precipitation, ang
therefore no efficiency figure for calcium removal.
There was, however, an dctual precipitation and in
order to compare_ it on equal terms of efficiency with
those runs in which 1°Oml, of 2 per cent, trisodium
phosphate solution was added per 500 ml. of clarified
Juice, 1t was assumed that a similar amount had been
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added to the, blanks. The figures concerned are
shown above in brackets. _

From Table | 1t can he seen that in only two out
of eleven runs were efficiencies of over 100°obtained,
which 1§ very different from the resylts previously
obtained. Ng reason for this has been found, but it is
thought that the different quality of the juice may
have been partly responsible, because in‘the early

pdrt of the crop season some three

months were taken in preliminary
e_xgenments_and In developing a re-

liable analytical procedure.  Thus, the

juices on which' the trials herein re-

ported were made from over-ripe cane

which had begun a new cycle of growth

following the Start of the“rainy Season.

In order to examine the results

further, Table | has been sub-divided

into Tables Il and I]1, Table Il con-

tains the figures of the blank runs

(those in whiah the clarified juice was

submitted to a secondary heating only
without the addition of trisodium ﬁhos-

Phate) whereas in Table 111 are shown

hose of the de-limed runs.  In both

tables the runs are in order ofascend-

_ mq Ca0 contents of the clarified juices.

Further, it should be noted that ip the last five
experiments (Runs 7to 1 mcluswe(} the juice was
considered to_be particularly poor (1u ged on the way

it clarified). These runs have been labélled “ poor *;
. Table Il - .
Mive G TER Eﬁ{gﬁﬁ% AdFHAﬁ?y
3 - R ! & R 11}
483 T el o Farr
.20 . 222 . Poor
5-6 . 483 Poor
1612 . 1510 —
40-3 . 318 —
FaS)O/TABLE.I.II - '
bl | | uIc
i
L pe o0 i3 - Fr
S B b
. . . o oor
0-13603 . 1339 . 1200 . Fair
. 057915 .. 480-6 . 466-1
0-08274 68-6 .. 666

The first observations to be made is that the
average *“ e,fflmencY " recorded in the blank runs
(Table 11) is equal to about two-thirds of that in
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which trisodium phosPhate was added (Table I11). If
allowance 1s made for this, it becomes apparent
that the net efficiency of the trisodium phosphate
Is reduced. to about 30°and on no run could there be
a net efficiency of over 100,

Anather point which should be noticed is that in
both the blank and de-limed rung there is a tendency
for the efficiencies to increase with an increase In the
Ca0 content of the clarified juice. In order to see
the trend, however, It is necessary to consider the
results of the two classes “ fair ” and “ poor ” separ-
a_tel?]/. T this is done, the only run which does not
fit into the trend 15 Run No. 2.

It is also evident that juice quality affects the
results appremabl)[/)._ The “efficiencies ‘in the runs
labelled ™ poor ™ being much lower than those in
the runs marked “fair.
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The Gas Test for Boneblaik.1 A. B. Babcock, Pre-
sented before the American Chemical Society,
Division of Sugar Chemistry and Technolo?y,
Detroit, Mich., 1943 and Sugar Industry
Engineers, New York,

Between each filtration cycle the spent boneblack
(animal charcoal) must be révivified first by washing
In order to remove the ash, and then by heatm? t0
about 1000°F. (538°C.) to destroy the organic matter.
These organic impurities are driven off in the form of
%,%as contammt{; €02 CO,and a %nstltuent resem-

li H methane, this latter being about 40 per cent,
of the total. Normally, the vo'ume of the gas is
from 5 to 10 times that of the boneblack, but in
extreme cases may he as much as 40 times.

There is a very definite need in the refmmg industr
for a quantitative test to show how well a boneblac
has been revivified, and how much work the spent
material has done. As the work done consists princi-
pally_ In adsorbing organic impurities, and as its
revivification by heat means destroying this organic
matter, the most positive test oné could havé for
determining the condition of the black would e to
measure the volume of gas given off, using 1000°F.
8538°C. as the standar temgerature. This volume

fgas should be [%roportlonal to theamount of organic
matter in the sample. _

Briefly the a garatus consists of a small chrome
steel retort, susB nded by a collar ina small electric
furnace capable of raising the temperature of the
contents to about 1200°F.” (650CC.). "It is connected
to a copper gas receiver, having a volume of about
655 c.c. It is provided with athermometer, and Is
connected to a vacu%J_m pump and a U-tube mfno-
meter. In order to find the amount of gas evolve

1 A short abstract of this paper has already appeared, See
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Conclusions. .

The most accurate estimate of the quantity of
calcium removed from the juice is thought to be
obtained by analysw of the whole of the precipitate
i)roduced By de-liming two litres of clarified _{mce.
t has been“found that a secondary heating without
the addition of trisodium phosphdte causes precipi-
tation to occur, In only two out of eleven runs have
de-hmln% efficiencies of over 100 heen recorded, It
IS thought that the over-ripe condition of the juice
In the present trials maf¥_have_ been partlg responsible
for the low d_e-_hm_mge iciencies observed. When the
average precipitatio brou%ht about by the secondary
heating _onlx IS deducted Trom the precipitation oc-
curring in the de-limin f|u_|ces, it Is clear that (n no
occasign is there anet erficiency of over 100. There is
an indicationthat the higherthe calcium content ofthe
clarified juice the higheris the efficiency of de-liming.

Laboratory Methods.

from the honeblack, its actual volume in the apparatus
at the start and at the finish must be calculated, tho
difference being calculated to normal conditions of
temperature and pressure. This volume, divided by
the weight of black used in the retort gives the e.
_Numerous determinations by thjs method estab-
lished the fact that the number of colour units ad-
sorbed by the black is approximately proportional
to the gas evolved. In another series of tests, the
same quantity of low-grade liquor was fitered over
different grades of boneblack, when the gas tests
showed  gas volumes proportional to the colour
removed.” In yet another, the different screen sjzes
of the same honeblack were vised, the smaUer sizes
being shown to remove more co’our and consequently
to give a higher gas test. .

In order td show the maximum work that boneblack
can do, large quantities qf affination syrup of approxi-
matela/ 80 purity were filtered for a 5oenod of several
days over No. 1boneblack, weighing 50 1bs. per cub, ft.
and over new honeblack after"washing and, burnm(];.
These gas tests showed that new boneblack is capable
of removing enormous quantities of organic matter,
and that the boneblack in everyday refinery use is a
Iong way from being completely exhausted, Ordinaril
it does ‘much less than half'the work it could dQ.
Another point established was that the ﬂ?s test of a
revivified black was capable of indicating the tempera-
ture at which 1t had been revivified. . _

Often the statement js made that if the kiln retorts
are not properly vented so that the gases may. escape
they will be re-adsorbed by. the char; causmq it to do
less work during the ensting filtration cycle. This
could not be thé case. When boneblack is cooled {o
300°F. (150°C.) in contact with the gases given off,

1943, p. 21L
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only about 1 c.c. per grm. of gas is adsorbed, In any
case the ahility of the black t adsorb organic matter
again could not be affected by this adsorbed gas any
more than it would be by some oxygen and nitrogen
adsorbed from the atmosPhere_. The paper concludes
by stating that the %as est 1s simple to make, and
%ihn%l#ilgs bé established as a standard control in re-

Sterol Separation from Cane Wax. C. Venkatarao
and M. Narsingarao. Proc. 12th Ann.
_Conv. Sugar Tech. Assoc. India, |, :Pp. 191-194.

In this paper an account IS given of & successful
attempt to separate cane wax into high and low
melting portions bg extracting it with methyl-
ethylkétone (B.pt., 82 C,). Ttwas further found that
the” soft Portlon contained  almost all the sterol
P_ortlons of the wax. Following this, the non-saponi-
lable fraction of this soft wax was subjected to
chromato?_raphlc separation, and a semi-quantitative
concentration of the sterols thus effected.

A fairly large quantity of dried press cake was
extracted b}/ carbon tetrachloride, when a yield of
9-2 per cent, of wax was obtained ; 100 fg];rm. of it
were re[ZJeatedIy extracted with methyletfiylketone,
when 57 grm. of insoluble and 43 grm, of soluble
material were obtained, figures for ‘which portions
are to be seen in the following table —

ifi- |

ST R
A, Cano wax 68°C... 139°C. 53-8.. 20-3° Greon
fram press

B goluti(Ie in 53-5°C... 144-2. . 69-6. . 464 Green soft
netrghee. g- and sticky
C, Inso'lﬁble 81-5°C... 136-1.. 42-0.. 1-7 Hard, brid;
N m.e. ke- tie an
ketonek dark.

Next, 40 grm. of the soft wax were saponified with
5-N algoholit potash, the alcohol distilled off, and the
saponified mass mixed with dry pumice stone and
re eatedlyextra?_t d with ether in'a oxhletap_ﬁaratus,
The nonx3aponifiable matter was taken up in ether,
and washed well with water to free it from any soap.
The ether was distilled off, when 23-6 grm. “of dry
non-saponifiable matter was obtained, “which was
%_ubsequlent_ly subjected to chromatographic adsorp-
ion analysis. . :

Altho é;h this chromatographic technique was
developed by Tswert as far back as 19051 for the
rapid ‘separation of closelr related colouring sub-
stances, as the chlorophylls, the carotenoids, and
other pigments, it only came to be widely used In
1931. Since that date, this elegant method has come
to be_used for colourless grganic compounds, and
even in more recent %/ears for inorganic compounds
as well. In the case of pigments, alumina is the usyal
adsorbent, though silica and magnesia are also
sometimes used.

In the experiment under consideration a 2-5 per
cent, solution of the non-saponifiable matter "n
methyl alcohol-acgtone was slowly passed throu?h a
vertical colump of alumina contained in a glass tube
gin. X 1jin.), which was finally washed out with
the same warm solvent. Finally, the alumina column
was pushed out of its tube, and divided into three
Ba_rt_s, each of which was separately extracted with
oiling 1 : 1 benzene-methyl alcohol mixture. On
analysis the following figureS were obtained..

tion
We

i —— o AU Wt
R

_ olourless ....................
OW f ................... -
L Wl

T yellow...... 6-94.—7-2 .. 40-42
The solid obtained from the filtrate was, twice
chstthzed_from 3 Lmethyl alcohol-acetone mixture,
when sh|n|r’b(|; plates melting at 129-130°C. were
obtained. Myristic alcohol “could be identified n
the mother-liguor. 1t was to be seen, therefore, that
tqe sterol portions are selectively adsorbed by the
alumina.

High Frequency Heatln%. L. Hartshorn. Jl. _Roy.
S0C. Arts, 1944793, No. 4681, pp. 38-49.—Industr|al_%
It can be used for bondin Io!ij_ood_ boards wit
synthetlc resins, and for special drying jobs, in which
It I essential to heat the inner layers of the material
at least as much as the outer ones. It is particularly
useful for generating heat within a substance, and, in
effecting localized heating.  But for technical dryin
jobs In“which much water is to be removed (d 0

grass) it would put the price up too high.

Temperature Corrections in Juice PoLarlz tions. G. S.
Moberty. Proc. ISth Gonqr. South African Su%ar
Tech. Assoc., 1944 pp. 24.—1n this article the author
discusses the Influence of temperature corrections
in calculating .the uncorrected Brix of the aliquot
portions of mixed juice used for the Jackson and
Gillis SUCrose determination, as specified in the
“Recommended Methods of Chemical Control,”
published bY the South African Sugar Technologists’
(p. 27). 1t 1s concluded that “the temperature
correction to he applied to the corrected Brix
should be that of the solution at the time of polari-
zation, not that at the commencement of the analysis
nor yet that resulting from an average, of the original
temperature. _ Nor ‘again Is the weighted average
uncorrected Brix the correct flﬁure to use. I
methods of analysis gther than the J. & G. double
polarization, every reference to “ uncorrected Brix ”
In the descriptions of methods of polarization should
be substituted by “corrected Brix adjusted to the
temperature of the solution at the time of polariza-
tion,” for which the author suggests the simple term
“ polarization Brix.”

1 Ber. deut. bot, Qesell, 1906, 24, pp. 316, 384 ; 29, p. 630,
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New Books

Motor Fuel from Molasses. pr. Wirtiam L. Owen.

Sugar, 2 West 45pth Street, New York).
944, Price : $5-00
Dr..owen, well

nown specialist of Baton Ro,u?e,
Louisiana, here collects recently published articles
discussing a vanetP/ of topics connected with the
production of motor fuel from molasses. “ Jeanite
IS a motor fuel made from molasses, which has
practically the same octane number and other
properties as gasoline, pertinent data reIath to the
production of which are given. Other chapfers deal
more specifically with alcohol motor fuel, production
costs, marketing problems, and the technical manage-
ment of fermentation and distillation, the following
being a summary of the principal contents :

. Economic Areas where Production would be most
likely to prove Profitable. Initiating a Program
for producing Motor Fuel from Surplus Molasses.
Com’&aratlve Value of the Motor Fuel ProPram
as a_Means of absorhing Iar[qe Surpluses of Molasses
or_Grain. The Motor "Fuel Program as mteqrated
with the Milling of the entire Cane Stalk. Value, of
a Survey of thé Potentialities of a Sugar Eroduc_mg
Area for'converting its Surplus Molasses or Grain intd
Motor Fuel or_Chémicals, ‘Factors affecting the Cost
of producing Ethyl Alcohol for Motor Fuél Alcohol
from MolasSes in the synthetic Rubber ProPram.
Methods and Processes 0f converting Alcohol into
Butagiene. Adaptlnﬁ] S,u(ﬁar FactorieS to producin
Ethyl Alchol during the idle Season. Deterioration o
Molasses in Storage.

The South African Sugar Year
Complled%ygThe Ed
Sugar Journal. (Pu
_Jodrnal, Smith St., D ice 5,
In spite of the shortage of paper, the publishers
have succeeded in producing a Yearbgok replete
with useful information, 1t “especially includes an
Important review ofthe South African Sugar Industry,
which discloses the essential facts, bearing on the
?ro_ducnon and disposal of sugar in that” country.
t 15 an authoritatiye survey which will dispel much of
the misunderstanding that has given rise to unjusti-
fied rumours of its”general uneconomic operation.
It also reproduces an opinion by Mr.Ody H, Lapboen
on the world sugar position, .and a contribution by
Dr.. 0. W. Willcox on the é)ro,bable trend of Intef-
national sugar legislation. Besides this there are the
report? for 1943 and 1944 ofthe S.A. Sugar Association
and of the S. A. Cane Growers” Association, For the
rest, the Yearbook contains useful information about
S. A, sugar estates and their personnel, while g
Supplement gives historical records of the p_r|n0|PaI
manufacturers and suppliers assoclated with the
sugar industry.

and Bulletins.

The Chemlstr%/ of Cellulose. B
the_Institute of Paper Che
U.S.A. (John Wlle)( and Sons, New York :
Chapman and Hall,

Ltd., London). 1944,
Price : $7-50.

Thisvolume istirstlya critical digest of the literature
of the chemistry of cellulose with due consideration
of the microscgpic and submicroscopic structure of
the cellulose fibre. Emphasis has_been laid on the
scientific rather than on the practical application of
cellulose chemistry. An attempt havmgb,been made to
present the currerit knowledge of the subject from this
viewpoint, it may be hoBed that the book will be
useful, not only to the scholar who wishes to inform
himself about a field hitherto unfamiliar to him, or
In which he intends to specialize, but also to those who
practise the chemistry of cellufose in industrial and
other research laboratories, and who wish to acquire
or renew their knowledge of the fundamental back-
%round of their specialized activities, Secondly the

00k may Dbe regarded as a textbook, inasmuch as

Emil Hetjser, _Of
mlstry, Wisconsin,

It has been written from the point of view of presenting
the subject matter in a systematic and simple manner
to the student who is lpoKing for guidance in his studies
and who expects to find an unbroken and coherent
treatise rather than a number ofindividual and loosel
connected chapters. Hetjser’s book m_ay be terme
the volume par excellence f?r ail chemisfs ha\unq, to
carry out research on cellulose. Those investiga m_gi
problems concerning cane and bagasse will find i
Indispensable.
The D|agrn05|s of Mineral Deﬂm&nues in_ Plants,
Walttace,D.Sc., AR.IC. ofthe Researc
Station, Long Ashton. Bristol.  (H.M.
_ Stationery Office) 1944, Price : 5s.

It is explained ‘Iin the preface that the large and
continued demand for the * Co’qur Atlas and Guide,
and the increasing interest jn mineral deficiencies has
led the author to extend its scope and value by a
supplement, which renders. it more_complete, and
incorporates the results of investigations carried out
since the original publication was issuedL Additional
crops in the Atlas include flax, sugar beet, broad
bean, pea, red clover, lucerne, lettuce, radish, leek
celery, pear, plum, and sweet cherry, and further
deficiencies are depicted for other crops. . Nitrogen
deficiency, which isnot portrayed in the main edition,
IS shown for a number of Crops, including wheat,
flax and vegetable and fruit crops.

Eastman Orgawc Chemmﬁls. List No_34. (Eastman
Kodak Co., Rochester, 4, N.Y.)

More than 3300 different chemicals. (nearly all
organic) made in the U.S. are found in this list, which
gives the formula, m.p., b.p., and price, as well as a
cggfde (Ijetter or no. Indicating the grade of material
offered.

1.5.].. 1944, p. 135.
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Sugar-House Practice.

Experiment on the Dehydration of Mola% es. Julio
. Gonzalez ‘Maiz, Proc. NN _Meeting
Asoc. Teen. Azyc. Cuba, pp. 49-52,

Central Hormiguero, Cuba, was requested by the
Board of Economic Warfare, Washln?ton, to try

out an experiment on the dehydration of ¢
ses, S0, as to make_it possiblé to export it in a dr
condjtion in bags, This test was willingly carried out
y the author,” carefully follqwmlg the” instructions
given. It was considered’sufficient fo reduce the water
cont?_r(ljt t(t) ?bouttIS per ce?t, in ordetr tolgnOaLnta(%nﬁn In
a solid state at temperatures u °F. (66°C).
Washington a?so canslde_red It vﬂou?d be practlca%l)e
to dehydrate by boiling in open vessels, S0 as to use
equipmient such as old oil drums already at hand
thinking that so long as the temperature was not
allowed to rise abové 350°F. (176°C.) little
position would occur. Then havm% reduced the
molasses to the water content named, it was to be
filled mtoiﬁ)aper bags, which were subsequently to be
sewn up and placed’in a store to cool before sh E)ment.
Accordingly, an open vessel holding about 6000
Ib. of the, molasses at 87°Brix, and equipped with
copper coils, was used, this having pIent¥ of space
at the top to allow for the swelling and trothing. of
the b_mlmfg mass. Evaporation was carried out using
a ratio of"2 : 1 between surface and volume. Never-
theless, it was found that decomposition of the molas-
ses did occur to no small extent, as was demonstrated
by the analytical figures given below. It was solidi-

fied to 94-6 Brix 586-12 per cent, of dry substance),
and no less than 23-37 per cent, of reducing sugars
were calculated to have been lost in the operatjon,
It was, therefore, concluded that such a method of
atmospheric evaporation was impracticable, and that

concentration m#st be carried out_In gans In vacuo,
as 15 ordinarily done in the sugar factory.
After

Before

S
st iy G 1
Rer?ucm ngar w1421
Unferraentable sugars, 2-68 ..

1 1937, p. 321
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%
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In packm%the_solldlfled molasses, moulds of wood
or metal on'the lines shown in the drawing herewith
were used. As is seen, each unit was dividéd through
Its centre into two compartments to contain a pair
of bags, the outer walls opening out to facilitate the
removal of the bags when filled. These units were
continuously moved along in front of the weighing
mechanism “over w'hich the hags were filled, “after
which the bags were closed }/ stitching, bemg
finally sealed with paraffin. Next they were, place
in racks in a store, where they remained till
enough for handling, this taking about 24 hours.
MolaSses dehydrated to about 95 per cent, of water
IS (i(une_hy(%roscoplc when exposed_to the_air, but
packed in”the manner_described it remains quite
solid during transport. This concluded the Washing-
ton experiment, from which it is certain_that atmos-
pheric evaporation In the manner described must be
abandoned. It isalso certain that dehydration, which
means a considerable addition to costs, will be in-
teresting only so long as there are no tank steamers
to convey the molasses from port to port.

cool

Utilization of Salphitation Press Mud as Fuel in Sugar
Factories. T. N. Vorma and D. 6. Waia-
waltkae.  Proc. 12th Conv. Sugar Tech.
Assoc. India, I, pp. 37/-5/.

Where extra fuel isneeded in a sugar factory,
and is costly to transport, the use of press mud fo
replace It becomesa matter ofsome interest, worthy at
east of explorationl First, anaIYses_ were made” by
the ‘authors (of the [Imperial Tnstitute of Sugar
Tec_hnolo%y, Cawnpore) of four samples of press mud
which had been air-dried, and the figures found to
be as follows : Moisture, 5-0-6-36; organic matter
58-78-71-31" ash, 23-69-25-34' total ash, 1-86-3-49
per cent. Wet cake has usual[ijy 60-70 per cent, of
Wwater, capable of bemg reduced by air-drying to the
figure indicated above. Its ash’is high, which is
usually considered detrimental in a material to be
used &5 a fuel. Goodricn2has doubted the valug of
fuels with more than 25 per cent, of ash ; but it s to
be.noted that in Holland wastes containing much more
mineral matter are used for steam-raising purposes.
As for the composition of the press mud ash, this
was found to be of the following order : $102 25-54 ;
FeDs+ A1D3 31-52: Ca0, "25-12; Mcg;o, 0-15;
alkalis, absent : S03 1274 P26 2-35; CO, and CI?
absent : undetermined, 2-58 Ioer, cent. o

Calcium sulphate and sufphite are the principal
sulphur compounds in the press mud, which com#
pounds evolve SQ3and S02on heating to high tem-
peratures, viz., about 900°C. In the Combustion of
Pr_ess mud, however, the authors have observed that
his decomposition takes place at comparatively

7 Low lJrade Fuels” by W. F. GoodrtCH
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lower temperatures, owing to the presence, they
suggest, of other impurities. In order to avoid
corrosion in practice when burning press mud, two
precautions must be observed : (1)°the fuel must be
as dry as possible ; and (2) it must not be used when
the boiler is cold, only after it had been started on
other fuel tg acquire a sufficient temperature.

But the |mdoortant oint is the calorific value of
Press mud. _Using a Parr oxygen bomb calorimeter
he values for four samples, ash and moisture free,
but containing 66-7 per cent, of bagasse, 22-0 per
cent, of cane wax, and 11-3 per cent,”of sucrose was
10,000 BTU/Ib., 'the figures_for bagasse. and final
molasses being. 8400 and 7400 reSpectively, In
carrying out bojler tests with the_i)ress mud, at first
the eX|s_t|nF coal furnace of the hoiler was, used, when
no particufar difficulty was experienced in its com-
bustion, but the flame was entirely different from that
of coal, being much longer, and the gases smoky,
dark and voluminous, Later trials weré made using
the baqasse furnace, the press mud being in the form
of small lumps, and the inclined portion of the step-
&rate being covered with long Ilpﬁed_bars to prevent

e lumps dropping into thé& ash pit. Openings in
the step-grate weré blocked up to prevent thé en-
trance of unnecessary air, and the grate was broyght
to the ignition t_emgerature with an auxiliary fuel.
There was no difficulty in this way in burning the
press mud alone,

Comparative figures are tabulated when the press
mud was burnt in’(a) a coal furnace ;and (b) a bagasse
furnace, the equivalent evaporation per [b. of fuel
being 2-09 and 2-32 Ib. respectively. In the light of
the_observaélons mafde, and difficulties experiénced
an improved type of furnace of this press myd fuel
has been de5|Pned its outstanding_features being :
The horizonta grafe has been prov’ded with a rafio
of GA. : H.S. ™ 1-70, considered sufficient for the
combustion of the required quantity of fuel in its
natural sun-gried state, ie., lumps”of press cake.
A large_combustion chamber has been provided for
the éfficient combustion of volatile constltu[fpetsss,

the amount of which is very high in the case of
mud :the ratio of F. V. -f C. Vi/H.S._= 0-3and
CV. = 0-50 being recommended. The bridge arch
iIs made inclined to reflect heat on the burning fuel
50 as to maintain a good temperature for combustion
on the grate, and for g|vm? a circuitous path to the
ensuing~gases. Assuniing that In, factorY practice,
dry presS mud can be burnt, this would mean a
reduction in the coal consumption equal to half
the weight of dry mud, which Is about 90,000 tons
per annim (3that is, one-third of the wet mud which
amounts to 3 per cent, on cane).

Edible S er from Khandsari Molasses. J. G. Shrik-
nande and S, B. Lat. Indjan Sugar, 1944, 7, No.
. pp. 270-271.—Khandsari molasses 1s a purer
product than the molasses from sugar manufacture ;
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it is_sweet, and makes an excellent edible syrup ;
but it contains a certain amount of suspended matter,
which detracts from its quality. It s therefore
recommended that the product bé diluted with water
to one-quarter of its volume mixed with kieselgliur
or kaolin, and heated to 100°C. for 30 min. After
allowing the molasses to settle, it is filtered, and
|astly ré-concentrated to 78-80°C. Another suggestion
Is that the molasses similarly diluted be mixed with
bhendi mucilage extract as used by gur manufacturers,
the impuritieS being thus seﬁ_arated with the scums
forming on the surface, which are skimmed off
after which the product is filtered, and re-concentrated
Or if bhendi Is not ava|IabIe,.?hee-kuar may be_used.
Khandsari molasses has the following composition :
Brix, 60-2: sucrose, 32°6: reducing” sugars, 156 ;
ash, 5-72. Use of S02and sodium hexametapliosphate
tCalgoln) are recommended for the improvement of
e colour.

Sugar Losses by Inversion. F. A Lopez Ferrer.
roc. nth Meetm%, Asso¢. Cane Sugar  Tech.,
Cuba, pp. 45-46—I exRerlments described in the
1942 Conference the author had estimated the n-
version taking Fl_ace in the_ juice treated in vertical
continuous multi-tray clarifiers to be 0-30 per cent
ﬂlucose of the weigh This result was
owever, withdrawnas it was found that the trays had
dropped, so that cachaza accumulated on them had
become decomposed.  In preparation for the 1943
crop, the clarifier had been' repaired, and the experi-
ments had been repeated, in some of which formol
(formaldehyde? had been injected into the lower
20ne of the clarifier, ~ These are the results in terms
of glucose per cent, ofthe weight oftheljulce :Without
formol, 013 : and with formol, 010. [t s considered
advisable to use formol as disinfectant in the cachaza
zone of the clarifiers, preferably at the rate of 1:
10,000. Or h}(pochlone of lime could bo used, but
Its dosage would have to be determineg b%/ experiment.
This sucrose loss might be reduced further by usm?
scrapers that remove the cachaza entirely, or"almos
s0, Whereas at present a deposit is left on the trays
from f to " in. thick.

Hydrolysis of Starch by Sulphurous Acid. Mason
Hayek and R, L. Shrinerl Ind. and Eng. Chem.
194{1, 36, No. 11, pp. 1001-1003.—Using pure starch

nearly complete conversion to glucose Was objained
In 15 min. at 165°C. In sealed "Pyrex tubes in the
presence of 0-2 to 0-4 per cent, of S02 Satisfactory
conversion were also obtained with corn and wheat
mashes, the glucoseauel_ds being around 95 per cent.
Afterwards, the S02 is removed, and the sugar
fermented to prodyce good yields of alcohol, It seems
probahle that'the hydrolysiS of starch in this waﬁ ¢an
be adopted. as a continflous process, the S02 emg
recovered (if necessary) from the converted mash an

re-cycled.

of the Juice,

| Of Indiana University, Bloomington, Ind., U.S.A.
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Review of Recent Patents.

.Copies of specifications of patents n
O e SATERER &

UNITED STATES.

Continuous Action Centr*fug/al Sggaratorl Federico
G, Sanchez, OT Vedado, Habana, Cuba.
2,335,794, November 30th, 1943,

One of the difficulties encountered in the use of
continuous separators Is that a considerable quantity
of cryshed crystals are left in the molasses, and also
that 1t 1s difficult properly to wash the crystals. An

Improved continuous-action separator comprises a

cantilever-supported rotatable basket which at the

Iarqer' end 1S spokeless and oRen. A feed conduit

forthe masseculte extends into the basket through this

large open end, the wash-water supply pipe also
extending through the open end. Devices are also
provided” for acceleratmlg the Incoming massecuite
angd wash-water and delivering the same to the, ro-

tating basket in_the form of films which move in a

rotational direction at about basket speed.

_The drawing shows a transverse vertical sectional

view of the separator, Parts 15, 16, 19 and 20 afford
the cantilever form of support for driving the basket

from the shaft 13. The conical basket 17 is perforated
In the usual way, the upper part of the 17a section
being likewise pérforated, and when in use, the mem-
bers™27 and 28 rotate in unison with the conical
basket. The massgcuite descends along the glpe 30,
and is delivered within the conical member 28 at the
smaller end thereof by the pipe 29. On falling upon
the rotating cone, the” massecuite stream Is gradually
accelerated”in speed.  Centrifugal action advangces
the massecurte in a thin film ™~ along the conical
member 28, which is finally delivered Over the inner
part of the cylinder 27 fo the smooth surface of
member 22.

P8 OPEREN “hABR AT 0 e

AP A o G

Experience has shown that to secure uniformity
of washing of the crystals, provision should be mage
for supplying the wash-water at a definite zone and In
close proximity to the IaYer of crystals on the screen,
33 designating the supply pipe. "The rotation of the
disc 35 accelérates the water, which is delivered off
the periphery over the crystal layer on the screen in
such a_wa%/ that the rotational ‘speed of the water
approximates that ofthe crystals. By deljvering the
water In this manner, thorou%h washing of the Sugar
cr%/stals is secyred and all atomjzing and. splashing
effects are avoided. Lastly, In the Operation of thé
apparatus molasses substanfially free from wash-
water is entrapped in ho_usm(I; 40 : while molasses
containing the wash-water is entrapped in housing 41.
Dry sugar crystals will be delivered over the oOuter
edge of'the conical basket and will be caught in a
su%ar_entrappmg housing 43. _
laim | " A continuous action centrifugal separ-
ator_comprlsmg a_screened frustro-conical hasket
continyously rotatable about a substantially horizon-
tal axis drlvmg means connected to the smaller end
of said basket Tor supportmp and rotating the same,
said driving means bemg ocafed substann?llg_ en-
tirely outside said basket, a frustro-conical distri-
buting element rotatable with and received coaxially
within said basket, the sPace_ between said distributing
element and sajd hasket being entirely unobstructed,
the larger end of said distributing” element bein
directed towards the smaller end “of said haskef,
the larger end of said djstributing element be!nﬁ
open around,subs,tantlalley Its entire inner e,dge whui

constitutes its d_|scharﬁ end, a massecuit supﬁy
pipe projecting into t e_’ar_%er end of said hasket
and delivering” info the inside of and through the

smaller end of said distributing element, a chamber
located around said hasket for receiving molasses
discharged through the screened partion thereof
a receptac'e for feceiving sugar delivered beyond
the larger end of said baskef, and inclined Dbaffle
means “arranged intermediate said champer and
receptacle and adjacent the larger end of said basket
to prevent undesired intermixture of sugar and molas-
Ses.

Sugar Granule Manufacture, Jonn W, Schiegel
and Louis Lang. 2,347,388. (Assignor fo
The National Sugar Refining U0,
.. Edgewater, N.J. April 25th 1944,
This invention relates arélcularl to the manufac-
ture ofa granular sugar product of the kind in which

each granule is composed of compacted crystals and
non-cystallizable materials retained from the original
raw syrup, so incorporated in the mass ofeach granule

1 See U.S. Patent, 2,096 594; 1.5J, 1938, p. 203. Also 1S.J., 1942, pp. 17-18.
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as to produce a_non-sticky, free-flowing and non-
caklngproductsunableforsprlnklmgonfoodl. _

Thé machine comprises an apparatus for converting
hot crystallizable syrup to granule form compnsm? a
trough’ with a series of trough-borne fmqers, means for
delivering the syrup to one epd of the trough, a
rotary shaft with ‘a series of shaft-borne fingers
working in the Interspaces of the other fingers,' Said
series 0f trough-borng fingers. being co-extensive
with the series” of shaft-borfe fingers,”and a _second
series of trough-borne fingers co-acting with the
shaft-borne fmgers only at™the syrup-receiving end
of the trough, the clearance of the ‘shaft-borne fingers
from one of the series of trough-borne fingers at Said
recelving end being not substantially greater than
the diameter of the” product granules.

Immediately on entering the trouH_h of the granule
former, the s r,uR begins’to crystallize, becoming a
thick paste which is Worked by the blade elements
with a cutting and, more especially.a rubbing or
rolling action, Which aytomatically divides the mass
into small pill-like bodies or ?ranules as It 1s slowly
worked along the trough foward the discharge
outlet. Each granule is. composed of many fine
chr%sledcrystals compacted together by the action of

e_blades.
. The pill-like condition is more or less critical and it
is important the rubbing action should cease as soon
as It ocecurs, which is to” say, at that point along the
trough where such conditions has heen attained in
a maximum degree. and where further waorking
would serve onlyto increase the Productlon of fines
or powder by the attrition effect of the plades on the
granules and of the granules on each other. By
proper ad{ustment,_ by far the larger part of thg
entennp stock, estimated at about™70 per cent IS
converted by this machine into product-sized granules,
in the range above given, thereby putting but a
relatt|vely small burden on the classifying part of the
system.

Sugar Reflmng Process (Eliminatjon of Ash in Beet
S%Jgar Manufacture). chas D.and Paul R. Barper,
of Green Bay, Wis, U.SA. 2,350,143, "May 30th,
1944 —What"the nventors claim 1s : “ The process
of producing sugar of low ash contenf which consists
in liming and Subjecting the raw _juice to a first
carbonatation treatment and a sulphitation treatment,
then adding calcjum chloride to  the juice, then
filtering, evap_oratln? and subjecting the juice to
another sulphitation treatment to remove the Sulphur,
again adding calcium chloride, concentratlng the juice
t0 produce a sugar of low ash content and a brown
sugar ,sytruFﬁ an thentr?r-]enter_mp tﬂe btrown Isu_gar
syfup jnto the process at the pointwhere the calciym
cﬂoﬁde_ |s_f|rsp a(_gged.” Inpt e text of the specifl-
cation, it is mentioned that trisodium phosphate is
added after the first carbonatation “fo lower the

1944, p. 82
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evaporation” and crystallization.

Activated Carbon.  Atan_C. Stoneman, 0f L0S
Angeles, Cal, US.A, 2,354 713. August 1st, 1944 —
Claim 9 :—The method of making” improved acti-
vated carbon from finely divided char comprising
relatively. low density and h!gh density particles
and having an average specific gravity between
0-35 and 0-52 and ﬁroduced by partial carbonization
of carbonaceous snells of the ?roup consisting of
peach pits, apricot pits, and walnuts ; that includes
removing from, said char Bamcles thereof having an
average “specific grav_lt}/ elow about 0-35 by Sep
arating the char particles In accordance with their
relative densities, and. thereby obtaining a_higher
density residual material, and subjecting said Tesj-
dual material to carbonjzatjon to produce an acii-
vated carbon product havmg an average specific
gravity b tween 0-30 and 0 45.

lime salts present in the %uices and facilitate the

Fun TJcidal Treatment of Cane Cutti FS'?_TIe'?]t_
ment suqar %ane cuttings with a sulta%e ungicide
rior fo ;IJ_Ian mg as heenfo n%to resFIt|namPr§v‘%oroq§
grmination, thus reducnkg the re antln%o hlanks
proprietar

0 a minimum, mon,gat e most Brolr(nm[%;
ial are those known .as Aretap,

Q/reﬁaratlons under tr
edasaq Ceres&n and Agrosan,T%leI of which contain

organica fy combined meB ury. ¥ are used Ip 0%
or’1 per cent, solution ; About £ Ib. of the gr_epara%mn is
used per acre, making the cost of api)llc tion of such
preparations to work out at Is. 9d. per'acre.

Prof. W.N.Haworth, FK.S.—"“M.S.N.” recentlygave
some ?artlcmars of thli dlstmgul heé chemist, V\}lgo, IS
%enera I){,regaFdedas the eadln&/ uthority onthe chemical
onstjtution o thesu?varg. He.Was the first British or%amc
%hemls%to receive a Nobel prize Itwaf in 1915 that he

ggan hs researches on tl¥e different forms o r%ucose,
and ont earran([)ementso the atoms in sucrose, maltose,
starch and cellu ofse. These researchesnﬁuroved that the
norm?l strucfureo th?3|mﬁ)le su ?rf fro hli:h the more
complex moleculars of starch, céllulose and glycogen are
derived is a six-membered ring, In 1933 he synthesized
ascorbic acid, and later |dent|fge the ?roductwl h vitamin
C. .He has peen Profesior of Chem strg at Birmingham
University since 11925’ ore a fine new | boraéorj ith an
energetlc team B or} errs has een,creat? nder his
dll’f tion. His boo he Constitution of Sugars ™ is
well-known.

Factors in.Wood Decay5—The mast importan
h sma? condltlon,mﬁuencmgytﬁe rate orrndecay 0% wooJ
s of coyrse |ts_m,0|stﬁire c%ntent and no decafy can oceur
n woo contammg ess than 20 per cent, of water (on
hedr%wel ht?. D&ca p,roceedsverg slowly in wood below
he fibre satu ?non oint of 27 t] 30 pEr cent. Since
ood rotting fungi ar(ej %s_s ntial _aelro IC organisms,
they cannotgrow imwood whic corrkam? gssthan a certain
unt o xy?en. erefore t F optimum
ture. e growth of any fungus s related to its
density, i.e., to the amount of air space which It contains ;
on the average It r.anges between 35 and 45 per cent, for
ost fungi | ord_lnelxy timbers. Temperature of course
S .an |Wo,rtaﬂt inflyence on the rate fgro th of wood
rotting fungi, the-optimum for most species being about
30°C."and with a few above 35°C.

3 Chemistry and Industry, 1945, No. 7, p. 55.
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Stock Exchange Quotations.

LONDON STOCKS, at March" 27th, 1945.

Anglo-Ceylon s 36/6 — 38,0
Antigua Sugar Factory (£1) . 16/3 — 189
Bookeb Bros. (E1) e 3N — 30
Caboni Ord. (25.) oscrsrrssinnsns 1/3— 19

. 6% cum. Pref. (1 shares).. 19/9— 20/9
Gledhow Chaka’h Kraal (1) .. If — 1)
Hutett & Sons (EL) i - %

Thcomati Estates (£11)
Leach’s Argentine (
Reynolds Bros (E1) .omnnn
St. Kitts (London)(}fl)

Ste. Madeleine (Ord.)
Sena Sugar Estates (
Tate & Lyle (E1) ... 3
Trinidad Sugar (55. Ord., 4. stk. unrts) 41)- — 5/IE
United Molasses (6S. 80. stock units) 37/9 — 38/1)

NEW YORK STOCKS, at Feb. 28th, 1945

American Crystal
Amer. Sugar Ref. Co. (5100)
Central Aguirre
Cuban American ($10) .
Great Westebn Sugab .
South P.R. Sugar

United States, All Ports.
(Willett & Gray)

4rons nlgﬁl)ns
Total Recerpts Jan. 1to Feb. 3 93 3%1,309
Meltmg by Refiners ,, 449 688 411,678
Im‘porers Stock, Feb. 3

Refiners’ Stock " 185,262 266,336
Total Stock " 185,262 266,336

. 1944 1943
Total Consumption for J2 months 5725249 5,263,624

Cuba.
(Willett cfc Gray)

oo aita
, p. Toub.
(p‘ rar -over from grevrous crops 80,176 959,119
roduction to date ... 450,000 800,000
1,130,176 1,359,119
Exports, Jan. Istto Feb. 3rd 347750 307,442
Stock (entire Island) Feb. 3rd 782,426 1,061,677

Grinding started January 15th.

Brevities.

eorgetown’s Fire.—The most disastrous fire in tlu>
hrstory of BrAtrsh Guiana broke out In Georgetown on
February 23rd. As nearly every building in the city is
consructed of wood, the fire quickl s read from thg
assemb g %oms area where It starte eq%ste
Rartsne rt errversr e. An rmportantsectron of the busi-

%entre the crmy 'S two ba Hs the G? ﬁral Post Offrce

valuable nuseu rbrar\/N y# g1l
t ral.and Commercia Socret eII as the offices of

the aily Argosy were destro e e life was los
and seven rso¥rs rnjured X\ consrddlraq uantrty ot
su ar awar(fnﬁ shipment tg Britain wa% destro(}/

o stdmate t att e total damage was about tw mrIIron

ment-ow
chre? reco men d?trons of the recentl u% sheg US
Natiopal Patent Planning Commissjon |sthatG0vernment
a encles shodld he em owered to 1ssue exclusive Ircences
respect of Govern ent owned atenti or to sell or
assrgnt em whenevert e inventions would not otherwise
come into use. rXs nt it seems that Goverriment
gartmentsmtheU aveno % rant exc usrve
cences, or to dispose of patents, ttherr?enera
raﬁtrcehas beentogran nechuTs’]ve revocablelce ces
ithout royalt ther ch ese proposals reflect
beIre inthe e rcre]ncyand us fulness ofexclusrve)hatents
a atrmew en IS countw% %cacyo non-exclusive
patents ana of licences of right has became strong.

0r sqme
ears pas hg Centra echnical CoI rgeat ?Eane
rovided a rplom olurse n ? Technolo h
dvan)ced S“? th nology Igubecs bem tau t
mem ers hrs IVISion. a? ear It ecam? (he
arentt att iS course was ar_foo ambitious for t
t{x e of stu ent takmg it. This is no reflection on the
ntaI abjlity of tho” studepts. themse|ves, but simply
an m rcaJron that their education was not
usuagr equate Ater eration, 1f was con-
th at the only squtron was to

Educatr onue la dTechn?IogrstsBrl

reIrmrnaté
uch consi
satrsfactory

rea
d1eve ost ra uate cgurse in uI?ar Tec noIo
the U rve Sit to Co 9e course ert
to the orrgma Drp oma in Sugar ChemTstry Course
| | Devel t f l,— In
o e i B Comnit ey a3
I r
drscussednhde Amendmentsrvn h/ It to th) ot o? 94%
He regarded as the most imp orta t the a tro he
rinciple of annua accountm and the surren ert

t

th
xcheq uero any sym whie h otbensentrnt
Partrcu ar eary Lh rrncrﬁal rh %eenp rsas&rous
n times of shortages and ld be a severe handicap

even n more normal trmes gcause permission to s end

ual sum |g each of the ten ears? a ten- earﬁ riod
%t ot cojncl rtht iacts fanér ong term pla nrrhg
esecon amendment ) was'that t

funds made avarIabIe were rather more than doupl
Thus, the total rnancral rovision to be made avarIabIe
o be o 2 1o ?ésa';t‘c o e OB
£120 080 000 ?or aP ?urposes during the ten- ear errod
Cosrt]}emrenncalnn " rflrlnan%;tral19 5 o?”gte”odoood The thr
change wa tﬁeextensron Ftheterm ?rom 1951 to 195
A verg ssion frfllowed runnin to some ort
Pg f ans ,Colonel Stanley canclu y thankin
n pouse foF erece trd(n to his Bill, and rerteratm
opes. w akers had expressed that- th rou

rts 0 erann real benefit will in future be brought to t
Colonial Empire.



Brevities*

. Sle th % s, Lt
na |cular to share ers that

of sugar ortheseasonjustcosed ached a record |gure
of 144535 tons (2,000 Ib. ach)—bernd r] increasé of
3,085 tons on |ts reV|ous est: The Tocal market for
rf| ed a da e absorbed 116,011 tons leaving

,524 tons ornea ercenté) the total p r}oductro

ore ortrn accord nceW|th the' directions of'the British
Mrnrs ry of Food.

Tlhe Directors gnnounce
rtee company’s output

Fertilizers India.—An _ammoniym sulphate
Bant wrtﬁ darty % acity of 150 tons wrﬂwshortfJ Eh

It in the State’ o ravancore at a cost of about two
mrI lon poupds.. Th en the Government das |?

sald to bepan in Iphosp at dtorru u]srn_rlr |es 0
raw material w h are t oun t re |n X
district. A met does. not redurre sulphuri
acid, but uses materras and edmpment similar to 0se
employod in cement manufacture, will be applied.

"—This i [ear, colourless and voIat'Ie
Irciurd whrch frnds |ts C |e? use in aerosof ah F
dispersing mseotrcr es esticides, as pglret rm, D T,
etc .On Tel easrn%rIZe ressure rnt e R the' solution

wit |n It is vapolrized as a fine f remarns sus-
F dinthe |rs|x orseven trmes ﬂ ert an are drop-
ets from a mechanical spray , Tooms can
?e disintected ra |d| and effectrvelz an mosquroe
lies etc., extermi a(s rnaffew miputes. whic
non-in Iamma e IS aIso argelyuse

1S non- EOISOHOUS an

asarfre rrgeran

War Uses of Sug r—Dr Robt. C. Hockett
recentlgl told the Amerrcan Che #cal Socjety that ne
gost war tnthe |scover ma e

uses orsu ar mag result
t the S ?r Resealc oratory, Massachusetts
Instrtute Techno 0 }/ He said that new correlation
had peen oqu to explain prevro s%un%o v%d structura
ro ems Int esu ar roup. a ? een opene
or exp orrng e re trv eactrvrtres of the variqus
dlb mxgvrfferen%eg u?hrcshu a ee”t\rltar rvrees ftohrusre '3?5’%8%'”0
usett? erivatives,” Dr. Ho}ckett addd1 Prep

Calcium, Aconitate.—This compound has come into
some romrnence of late as havrncrr value in the plastics
|ndusr accurg In cane juices, and sometimes to
such an extentt at it s]tarts to crystallrzroutju?t efore
the grarnrng ﬁornt of the su ar. “Several tons of it were
rece tly produced at the N g Iberia Sér gar Coogera Ive
act}ory, Louisiana, It berng emonstrate rnthet st t at

ft])er fon of Sugar cane could be extracted
aculatrons ows that this amount represents a potential
gross Increase Jn income Jo sudar roducers of about

0310 per ton of cane, hased on pre-war value of aconitie
aci

A Mobile Drst|I“ng Unit8=Jos. E. Sea%ram &
S Inc of Loulsville said at a recent conference
t ey had designed amobrledrstrlleryunrtwhrch was
t nded to Hg the alcohol p r]t to “the farm dn the
U and in other countrres not least those producing

molasses. Makin up the train_were cars in the ordeJ
named: 13 Bore gurp ent; (I water treatment an
marnten e shop ; ( )w te rcg and rg crrculatron for
water, (4 productron tand still; ari ermenter.
Such Dtstr er heI is eteve X e hn]
name rac |cahe dea or bringing alcoho
makrnP acrIrtres to t e far w a savings |n trans-
Bgrtgt (f)nelcosts on raw mater |aIs or the manufacture of
wer fu

LS 2{ W‘Wettn and MGray, 1935(:2

and Eng., News, 1945,
q 911 6JI. M|§

3

Agfic. t%?tg E

B et Sug in Turkey,>—Production of beet sugar in
rk e¥ nas eveloped durrn recent years to the extent
he coun ry IS Practtcay self-sufficient
the 1944 msorir a ou ons weregt g,
i h this wi ess than t e96 tons roduced
rh 1 34, carry- over] 19 3will 8 %rent to meet
omes Ic deman Ic een reduced he hig

cost of sugar to t econsumer

M affra Be t Indu hy —SPme uncertarnt)f is bernﬁ
felt as to the utur the Maffra beet su a actory |
Australia. DHrrng Feasondust en ed 74 ach
gfbeetwer? arveste or 6000 tons o F eldin on

0 tons of su or the economica J ing

c%org/ about 0 tons, of eet are nee varyrnd

ith sugar content 0 yeId fo S0
suga omarntarnthsab 00acresmustbe anted.
Int e peak year of 19(?40, 0 cres ¥|elded 42 898 tons
0t beet, and sugar produced taI ed 6220 tons.

h
£
Alc Ioh
etC)lgt%etrn %
ytealrs gto qco 0Pt

Ifrom Sweet Potatoes.—A paper. was read
he Amerrcan Chemrcalp gocreé
J uqm Zarov an '\N H
tha e %t sweet potatoefs offers,
a o her in terms o yre ds
ger acret an caR eob rne fro %rarn nd arecn dt
omparable to those tr n sugar cang raE
produotcan estor or'a year-round suppy and can be
Frocesse ﬁv methods sim Iar to those used with conven-
ional graii alcohol plan equrpment
dco W ag 4—The Administrator of
he Wage an Hour vrsron of the U S D%p artment of
abour |ssued the fol gva wage rder which became
fectrve on January atbwa ges at a rate
P t less than 35} centsan oursh ever
gerto each o hrsemgo eesrnt esug rman facty
d ustry rne R.wh %a ed in commerce or In the
Pnr uction”. o %odo 0/ .commerce, % e “sug ar
anu acturrngn ustry * is meant the mapu acture of

raw su?ar c Jume molasses and refined sugar, and
incidental by-products

The Compleat Analysté—He should be something of
a mrcrosc%prstand spe trosciJ Ist, conversantw th oEtrcs,
D oto%rap d modern e ctrrca circuits, all these, m
dditi o fund a ental knowled eofchemrftry B srdfé
theoretica ?we de and maniptlative skill,"he shou
have personal qualities as Integrity, scepticism, caytion
wr hoout loss ?11; ima ranvaetrotn aanbdr Iheegndowe[s %f roeté%err
fTJII |-htso servatrons tHrese u%lrtress\hlould ive the
anoaryst he unquestioned right to equalrty In the chemical
w

g ture an 'teCh ndustry ., —Dr. E. F.
Arm tron FRS elieves t at e Is in this country a
reat fu u e for grr uIture tosupwraw or “e“hemur% cal”
aterras or use In the chemical industr Agrictlture

adlznee anot era d more reqular tket for its pro-
.. 0 organization and cheap transport

rtshoulldﬁe ossr otraP slate f rmoeofw atis grown
Into ac otein J ah n essen_the waste.”
Exa en rncu gt Iowrng The commrﬂt
nette as Irst-class. fibre arlr source of chlorophyll:
cro s'for the Froductron of alcohol for plastics ; ce eal
vv for ceIIu 0se an(d togno -cellulose use in the | nlas |cs
u?tr waste wo [ conver |on to sugars alcoho
ahn d yeast ; and finall sfo sled
t esupp rotein products ormakrngartrfrora texti es

of the nylon Pype
BT, o AR AR 02
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