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REPORT OF THE CHAIRMAN

EXECUTIVE BOARD 1962

Advisory Committee. The only changes on the Board were Mr. Pierre de Comarmond
who replaced Mr. L. de Chazal, and myself who replaced Mr. Raymond Hein, q.c.,
as Chairman.
I should like here to congratulate my predecessor on the exccllent work he has accomplished
as Chairman of the Board for the past five years, work which has made my task considerably easier.

TI—[E Board held 11 meetings during the ycar, three of which jointly with the Research

ESTABLISHMENT

For the first time since the Institute started in 1953, there were no changes or new appoint-
ments during the year

Mr. A. Wiehe was re-appointed Consulting Sugar Technologist.

Mr. J. Maurice Paturau, who had becn appointed Consulting Sugar Technologist in 1938,
assumed his new duties of Minister of Industry, Commerce and External Communications, and
had consequently to interrupt his direct association with the Institute. I wish to place on record
my sincere congratulations to Mr. Paturau on his new appointment, and extend to him our
warmest thanks for the invaluable services he has rendered to this Institute.

AIME DE SORNAY FOUNDATION

The second scholarship awarded by this Foundation, which was created in 1960 to per-
petuate the memory of our regretted Plant Breeder, was awarded to Mr. Lim Sow Tin who
came out third in the Entrance Examinations of the College of Agriculture.

FINANCE

It had been foreseen in 1958 that the present level of cess would be insufficient to support
a fully developed Institute in 1962. The fact that the deficit is comparatively small is due to
the strict economy exercised by the Administration throughout the year. If the Institute is to
continue to serve the industry without any deterioration in the services previously rendered,
a sufficient income must be provided in 1963. A research organization, preoccupied with a
shortage of essential finance, cannot be expected to continue to remain at a high level of
efficiency. This question has caused considerable concern to the Board during the past year, and
an approach will have to be made to the industry in 1963 with a view to putting the finances
of the Institute on to a sound basis, unless the industry is prepared to accept a reduction in
the services rendered by the Institute and in the efficiency of its research.









INTRODUCTION

HE cover of this 10th Annual Report
T commemorates an event of outstanding

importance in the annals of the Sugar
Industry Research Institute. Mauritius acted
as host country to the International Society of
Sugar Cane Technologists for its XIth Congress
which was held at the Institute from 24th
September to 5th October.

In co-operation with many personalities
outside the Institute, all members of the staff
took an active part in the various aspects of
organizing this conference. An exacting task,

which found its rewards through the many
valuable and stimulating discussions, the free
interchange of technical information and

opinions, and through professional contacts
firmly established at a personal level.
Mr. F. C. Bawden, Mm.A., r.R.S., Director

of Rothamsted Experimental Station, was guest
of honour on this occasion. In a remarkable
address on the role of research in the develop-
ment of modern agriculture, he emphasized the
importance of the application of research, well
illustrated in the following quotation ;

«...No industry can advance without
research, but research alone, however
good, will not automatically benefit an

industry; research is of use only when
practitioners are willing and able to act
on its results,..».

THE 1962 SUGAR CROP

For the third year in succession, Mauritius
produced a sub-normal sugar crop in 1962
because of adverse climatic conditions. These
were in order of importance : (wo major
cyclones Beryl in December and Jeany in
February; a wet grinding season from September
to November, 3.4" of rain in excess of the
average; and sub-normal temperatures during
four months of the growing season, January,
April, May and June. In addition, arrowing
was especially heavy for Mauritius conditions
and probably had a detrimental effect on yields
towards the end of the crop.

The main production statistics, comparing
the 1962 harvest with that of the preceding
year, are given below :

1962 1961

192,900 187,800
4,624,500 4,945,000

Area harvested, arpents
Weight of cane, met. tons

Tons cane per arpent :

Island 24.0 26.4

Estates 28.0 322

Planters 19.8 20.5
Sugar manufactured % cane 11.52 11.18
Tons sugar per arpent (98.6 pol.) :

Island 2.76 2.95

Estates 3.22 3.60

Planters 2.28 2.29
Sugar production

met. tons (98.6) 532,640 553,260
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Fig. 4. Maturation curves, island average, Plain line: 1962;
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CANE VARIETIES

The area cultivated under different varieties
by estates shows the following changes over
1961 (c.f.  Appendix X): M.134/32 and
Ebéne 1/37 decreased by 6% and 2% respectively,
while there was an increase of 49 for M.147/44,
29 for M.93/48 and 1% for each of M.202/46

a1

and Ebéne 50/47. The area under M.31/45,
M.253/48 and the three Barbados varicties
remained the same. As regards the varietal

composition of the crop crushed, M.147/44
accounted for nearly 31% of the 2.75 million
tons of cane produced by estates. Ebene 1/37
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followed with 17.7%, M.134/32 and B.37172
cach represented 13.5% of the total.

These data are more clearly shown by
means of histograms in fig. 5 for the different
sectors of the island. They illustrate the
important place occupied by M.147/44 in most
sectors except the central plateau where
Ebéne 1/37 was still the leading variety in 1962. Of
the 3 Barbados varieties cultivated commer-
cially, B.37172 was generally the most important,
B. 3337 retaining its place under inferior environ-
mental conditions in the wetter parts of the
South and Centre, while B.34104 formed an
important fraction of the crop in the West.

The areas planted in 1962 are given in
detailed form in Appendix XI and illustrated
in fig. 6. The dominant variety for the island
as a whole was M.147/44 which occupied nearly
299% of plantations. Varieties each representing
over 10% of the area were in order of impor-
tance : M.93/48, M.202/46 and Ebéne 50/47.
The trend in varieties in different sectors
follows the course indicated in previous years,
and is diagrammatically summarized in fig. 7.
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on estates.

The average yield of different varieties for
all estates of the island were as follows :

(a) Varieties released before 1959

M.147/44 33.7 T.CA. (120)
B.37172 325 (116)
B. 34104 30.0 (107)
M. 134/32 274 (98)
M. 31/45 25.8 (92)
B. 3337 21.9 (78)
Ebéne 1/37 21.6 (77)
(b) Varieties released after 1959
M. 253/48 37.0 (132)
M. 202/46 325 (116)
M. 93/48 28.2 (101
Ebéne 50/47 25.6 (91)
Weighted Average 28.0 = 100
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Fig. 7. Trend in cane varieties in different sectors,

Deviations from average vyields are illus-
trated in fig. 8. Varieties released after 1959
are shown in a separate group because they
occupied only a small fraction of the total and
were mostly in the early stages of the crop
cycle. It is difficult to evaluate the relative
merits of commercial varieties from these
results since, on the one hand, they are not
uniformly distributed in different sectors, while
on the other hand, climatic conditions were
more detrimental to growth in some sectors
than others.

An analysis of cane yields in different parts
of the island, however, shows the following
points of general interest :

(a) M.147/44 has given the
partly because of its
resistance to cyclones,
M.31/45 has produced vyields below
average in all sectors.

(c) Both Ebéne 1/37 and B.3337 were

much affected by high winds.

B.37172 performed exceedingly well in

all sectors, except the Centre.

(e) Of the more recently released varieties,
M.253/48 gave very high yields under
irrigated conditions. Both M.202/46
and M.93/48 have produced above
average yields, although those of the
latter were influenced by the fact that
a large proportion of short season virgin
canes were harvested. Ebéne 50/47 per-
formed best in the Centre where it out-
yielded Ebéne 1/37 by 9 tons per arpent.

Finally, it is interesting to point out that

best results,
outstanding

(b)

(d)

8 YARIETIES RELEASED
BEFORE 1959

VAREETIES RELEASED
AFTER 1959

M.253/48

-
M. 147/ 44

FrOM AVERAGE YIELD TCA
L

o
w1
_F ~ ‘:\
z b R
o -1 =
T : ol
> -3 = 28 -
i - -
© * 2
=% a2 g
aa
-b mm w
=T
Fig. 8. Yield deviation of commercial cane varieties in
1962. Varieties released after 1959 are shown
separately.

Average yield all varieties = 28 tons/arpent.

M.134/32, which still occupies 25%, of the area
cultivated in the North, produced 9 tons of
cane less per arpent than M.I47/44 in that
region. These results confirm experimental data
from one trial situated in a typical locality in
the North where the following results were
obtained :
Average 4 crops : 1959 (virgins)
to 1962 (3rd. R.)

T.CA. S.M.%C. T.SA.
M.134/32 21.7 10.4 2.25%
M.147/44 31.6 10.3 3.25%
M.202/46 27.3 10.8 2.94
M.93/48 27.3 10.4 2.84
B.37172 26.1 10.2 2.66

In view of these data, it is surprising to
note that 89 of the 1962 plantations in the
North were composed of M.134/32.

A  more critical appraisal of recently
released varieties can be made from the results
of «final variety/fertilizer» trials, 10 of which
were harvested in Ist ratoons in the 4 climatic

* There is statistically less than one chance in 100 that this difference could occur by chance.
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zones. The performance of these varieties, based
on Hugot's formula,* in comparison with the
two standards M.147/44 and Ebéne 1/37, is
shown separately for each set of environmental
conditions in fig. 9. It will be recalled that
low-sucrose varicties are relatively more penal-
ized than high-sucrose varieties when a deduct-
ion of 4 is made from the recoverable sugar.
The benefit curve for the average of each
group of trials is also indicated and permits
a rapid assessment of the relative performance
of different wvarictics. These varieties which
occur above the average curve are superior, and
those below are inferior, in terms of «net»
commercial sugar production, The results
indicate that, of the 4 varieties tested, M.93/48
is the most adaptable, having performed better,
or creditably well, under the 4 environmental
conditions. M.202/46 has performed moderately
well under both sub-humid and humid con-
ditions. M.253/48 has been outstanding in the
irrigated trials. Ebéne 50/47 produced its best
results under humid conditions. Variations in
sucrose content at different periods of the
harvest season are shown in fig. 10. In this

connection, it is important to refer to the close
agreement between the average quality of all
determined in

varieties as the laboratory **

4.0

1.0

SUCROSE % cane

"no-

EAIIH.Y MlD'CLE
Fig. 10. Maturity curves of six wvarieties in ten trials
reaped at twelve months of age at three dates
in 1962.
O = M.147/44; A = M.202/46; [] — M.93/48
+ ==M.253/48; « =Ebéne 1/37; » = Ebéne 50/47.

* c.f. Ann. Rep. Sug. Ind. Res. Inst.

** c.f. Ann, Rep. Sug. Ind. Res. Inst. Mauritius, 1960;

Mauritins, 1959 :
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Fig. 11. Seasonal wvariation in sucrose content of six

varieties (plain line) compared to factory data
(broken line).

and the corresponding weekly figures at factories
where the trials were situated (fig. 11).

These trials also afforded an excellent
opportunity of assessing the resistance of new
varieties to cyclones. Broken canes were
counted in the 10 experiments under reference
immediately after cyclone Jenny, observations
being made on the number of canes broken at
the base, or higher up along the stalks.

The results obtained were as follows :

% cane
broken above
at base base

M.147/44 1.2 2.8
M.93/48 ... 25 2.1
M.253/48 4.6 4.4
Ebéne 50/47 1.9 12.8
Ebéne 1/37 9.2 10.9
M.202/46 2.1 27.0
The high resistance of M.147/44 and

M.93/48 is clearly demonstrated by these data
in the same way as is shown the great vulner-
ability of M.202/46 to high winds. It is interest-
ing to note that, in spite of the very large
number of broken canes, — up to 50% in one
trial in the North — M.202/46 has recuperated
beyond expectation to produce reasonable yields
at harvest. Susceptibility of a variety to
cyclones cannot be cxpressed in terms of its
fragility alone, but must take also into account,

TCA (IRSC-4)
100

16, 42. Benefit =

103.
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Generally, it can be stated from this work
that if the ratoon crop is deficient in phosphate,
then the annual application of 25 Kgs of
phosphate per arpent will bring economically
interesting increases in cane yield. Ammonium
phosphate appears to be the most suitable
choice of carrier; placement of the fertilizer
on the stool, or on the trash, gives about
equivalent results with this material.

More than half of the estates of Mauritius
have now used soil analyses for phosphate as o
guide to the basic [ertilization at the time of
planting.

The analyses are carried out by the cstale
chemists in the laboratories of the Sugar
Research Institute, and apart from the dircet
value of the analyses made, the system hus
certainly proved useful in increasing the liaison

between estate staff and the workers at the
Institute.
Potassium. The control of the degree of

fertilization by this nutrient is based entircly
on foliar analyses : this means that in the
past few years most estates have had to rely
for euidance on information obtained before
1960.

With the large amounts of potash removed
by the cane crop and the green tops, quite
large depletions of the potash stutus of the soil
can occur fairly quickly. l'or this reason,
applications of higher levels of potash than are
normally used have been encouraged.

As the industry can be left for several
years without nutritional guidance as a resuit of
a series of cyclones or droughts, soil analytical
methods for determining the potash status of
fields seem to have a réle to play. To this
end, work was initiated during the ycar on soil
potash levels.

The loss of potash by leaching has often
been stressed as a factor to be considered when
applying potassic fertilizers, and studies on the
lcaching of potash in the super-humid zone
have started.

A new potassic fertilizer, potassium bicar-
bonate, has also been studied both from the
point of view of leaching and as a source of
potash for the cane. This fertilizer is alkaline,
and therefore would have been useful in pre-
venting soil acidification; unfortunately it Is

incompatible with ammonium sulphate and
must therefore be buried. It is unlikely there-
fore that potassium bicarbonate will ever have
a role as a commercial lertilizer in Mauritius.

Calcium, I mesium and Trace Elemen: .
As deficiencies of potash and phosphate are
eliminated and yields continually improve,
increasing interest will centre around the second-
ary elements, calcium and magnesium, and
also around the trace elements.

In spite of the fact that the number of
field trials i1s limited, several lime, coral sand
and basalt sand experiments were laid down in
carly 1962. These trials will give information
on the nutritional status of the cane crop as
regards  caleium  and magnesium. They will
also enable an assessment of the non-calcium
nutritional e iccts of liming, such as the increased
availability of molybdenum and the depression
of aluminium and manganese levels. Informa-
tion on the cffect of the improved physical
conditions on cane growth will also become
available.

Studies on the trace element status of cane
were also initiated during the year, and areas of
potentially low molybdenum have been delinea-
ted. Field trials with molybdenum have been
laid down in these areas.

Foliar iagnosis. Following the gap of three
years in leaf sampling due to perturbed meteoro-
logical conditions in 1960, 1961, and 1962, a
reorganization of the control of cane nutrition
by means of foliar diagnosis has been initiated
to take effect in 1963. Emphasis will henceforth
be placed on «permanent sampling units», fully
representative of climate, soil groups, and past
history of cane fields. About six hundred such
sampling units were sclected for systematic
sampling during the grand period of growth.

The soil map to which reference is made
below has bcen of great help for the selection
of sampling units and will permit an extra-
polation of foliar diagnosis data in relation to

soils within comparable systerns of  crop
management.
The importance of adequate moisture

previous to leaf sampling, and correction for
age of the cane, to which refercnce was made
last year, give greater accuracy as well as more flexi-
bility to the application of the method in practice.
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Investigations were also made on the
distribution of the root system of the variety
B. 3337 at Cascade under conditions of no
basalt application, and applications of 180 tons
per arpent, Apart from a greater production of
roots in the first 3 in. soil layer in the basalt
treatment, root development was comparable in
both treatments.

Effect of Growth Substances on Cane Ger-
mination. Studies on the effect of different
growth substances on the germination of the
variety M.93/48 were started this year. Gib-
berellic acid, indole acetic acid, ethylene
chlorhydrin and tri-iodobenzoic acid were tested
at concentrations varying from 10 to 1000 p.p.m.
One-eyed cuttings pre-treated at 52°C  for
20 minutes were used. For each treatment,

20 cuttings were taken and immersed for
20 minutes in the respective solution of the
growth substances.

From this preliminary work the following
observations emerge :

(i) Gibberellic acid promoted germination
at concentrations up to 50 p.p.m. above
which it exercised an inhibitory effect
on bud development.

Indole acetic acid at all concentrations
inhibited germination and there was also
a graded effect from lower to higher
concentrations.

(i)

Tri-iodobenzoic acid and ethylene chlor-
hydrin promoted germination only at the
100 p.p.m. treatment,

(1i1)

CANE DISEASES

In spite of the cyclonic conditions which
prevailed at the beginning of the growing
season, no outbreak of any of the major
bacterial or fungal diseases occurred in com-
mercial plantations. Environmental conditions,
however, were favourable to leaf scald and
gummosis, and several susceptible varieties were
severely affected in the wvariety collection, It
follows that continued vigilance should be
exercised in testing the disease reaction of
seedling cane during selection, and of promising
imported varieties. To that end, the experimen-
tal procedure in leaf scald testing has been
modified with positive results.

Preliminary investigations on strain varia-
tion in the gumming disease pathogen had
indicated that isolates from five different
sources could be separated into two groups
on the basis of their morphological and physio-
logical characters. Thus the isolates from
Réunion and Mauritius could be placed in one
group, and those from Natal, Southern Rhodesia,
and Madagascar in another. Further work on
strain  differentiation, using  bacteriophage,
conducted at the Commonwealth Mycological
Institute, has shown that the phage active
against Xanthomonas vasculorum, obtained from
diseased material collected in Southern Rhodesia,
lysed the isolates from Southern Rhodesia
and Natal but not those from Madagascar,

Réunion and Mauritius. The work Is conti-

nuing at the Commonwealth Mycological
Institute on bacteriophage reciprocal sensitivity
testing.

Ratoon stunting disease and chlorotic
streak, however, continued to take their toll
during the year. AIll wvarieties cultivated at

present in the island are susceptible to the two
virus diseases. The results of ratoon stunting
trials harvesting this year have shown average
reductions in yield after four ratoons, varying
from 9% in Ebéne 1/37 to 179% in B. 37161,
in the sub-humid area.

Although the trials in the super-humid
zone were once more severely affected by the
cyclones, and the results obtained were rather
erratic, the average reactions in all trials of the
commercial varieties released after 1959 con-
firmed the ratings already given. The reductions
in yield were : Ebéne 50/47 : 209, M.202/46:
16%, M. 93/48: 10%, and M. 253/48 : 79%.
The last variety again showed low susceptibility
to the disease. M. 93/48 is not more suscep-
tible than the other varieties released after 1959.
Although the disease has been responsible for
erratic growth in certain fields, in others the
poor performance of that variety is due
much more to the unfavourable environmental
conditions, both climatic and edaphic, prevailing
in certain marginal areas where M. 93/48 has
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Co. 1208, Co. 1230, Co. 1177, Co. 1186 and
Co. 1190.

The 1962-64 quarantine started in Septem-
ber. Through the kind co-operation of the
U.S.D.A., Queensland Bureau of Sugar Experi-
ment Stations, Colonial Sugar Refining Co. Ltd.,
H.S.P.A. Experimental Station, B.W.I. Central
Breeding Station, South African S.A. Experi-
ment Station, Cane Breeding Institute of
Coimbatore, Taiwan Sugar Experiment Station,
and the Agricultural Experiment Station of the
University of Puerto Rico, 55 varieties were
imported. Unfortunately, after rejecting and
destroying two varieties because of inadequate
space, five varieties had to be destroyed in the
examination room. Later, a severe attack of
leaf scald was detected on one of the imported
varieties and all the canes in that compartment,

CANE

1962 was characterized by the
cane pests which are

The year
abundance of several
normally inconspicuous.

The thrips, Fulmekiola serrata, which feeds
and develops from egg to adult in the leaf
spindle, was exceptionally abundant during
November-December, and the foliar injury it
causes was conspicuous in many fields of young
cane.

The leafhopper, Perkinsiella saccharicida,
normally innocuous but potentially important
owing to its ability to transmit the Fiji disease
virus, occurred in such large numbers in one
field in the North that the canes were adversely
affected. The leafhopper, as a rule, lays its
eggs in the leaf midribs, buteven the stalks on
this occasion had been utilized. This freak
outbreak, localized even within the field where
it occurred, is the only known instance of
leafhopper injury to cane in Mauritius.

Outbreaks of the red locust, Nomadacris
septemfasciata, also occurred in various localities
causing severe defoliation in many fields. New
attacks were being reported at the end of the

year, and insecticidal treatments were being
applied to counter the insect.
Apart from the above, the outstanding

pests were the stalk borer, Proceras sacchari-
phagus, and the scale insect, Aulacaspis tegalen-

twelve in all, originating from two sources, had
to be destroyed. The canes from one source
could fortunately be obtained once more.
Out of the original 48 canes planted in the
greenhouse, there are thus 39 wvarieties left.
These are : Co. 475, Triton, Q. 58B38, I.216,
Q.54N7103, H. 41-3340, H. 47-4991, H. 48-3166,
H. 49-104, H. 49-134, H. 49-3533, H. 51-5064,
H. 53-5064, H. 53-263, H. 32-8560, P.R. 975,
P.R. 999, P.R. 1016, P.R. 1048, B. 42231,
B. 46364, B. 47419, B. 52107, B. 51129, B. 39254,
B. 4906, B. 5037, B. 5041, B. 50215, B. 5336,
Saraband, Sabre, Samson, Cl. 41-223, C.P.50-28,
C.P. 52-68, S. 17, Co. 853, Co. 975 and Cl.41-42,

Cuttings of several varieties were exported
to Barbados, Taiwan and Madagascar, and
fuzz was sent to Tanganyika,

PESTS

sis, and research work during the year was
centred on these.

Efforts to breed Diatraecophaga striatalis,
the cane borer parasite introduced from Java in
1961, were continued, but the laboratory culture
was lost in March when the adults of the sixth
artificially reared generation failed to mate.
Searches in the field also did not reveal the
presence of the parasite in the area where it

had been released in 1961, and it must be
concluded that the insect has not become
established. A full account of the work on

Diatraeophaga was the XlIth
1.S.S.C.T. Congress.

Other work on the stalk borer, comprising
a study of its adult biology, was also presented
in full asa paper atthe XIth I.S.S.C.T. Congress.
This described the reproductive habits and
capacity of the insect, and is the first of a
series of planned studies to elucidate the
relationship of the insect to its host-plant.

Several infestations of cane stalks by the
scale insect, Aulacaspis tegalensis, occurred in the
drier parts of the island, and many fields were
severely attacked. This pest is controlled to a
large extent by natural enemies, particularly
Coccinellid beetles, but intense scale popula-
tions nevertheless occur in some fields nearly
every year. The major effect of the scale is a

presented  at






surface during ploughing operations, and in Cases of cane injury caused by bad application
areas where there is phosphorus deficiency. of the herbicide have also been recorded.
IRRIGATION

The experiment started in 1957 to compare
spray irrigation with furrow irrigation, on
different soil types, was concluded at the end
of the year. Results obtained in 1962 on low
humic latosols —«free soilsn— confirmed those of
the previous year. The experiment with 1009%,
portable equipment on latosolic reddish prairie
soils —«gravelly soils»— was discontinued in 1962.
A semi-permanent spraying system has now been
installed by the estate, covering the original
experimental area and extending over 450
arpents of new land which was previously
uncultivated on account of its excessive permea-
bility and high water requirements when using
surface irrigation. This development speaks for
itsell as far as the value of spray irrigation on
this type of soil is concerned.

The full results of these experiments will be
reviewed in a special publication which is in

GROUND

The ground water survey initiated in 1958
with funds subscribed by the Government and
the Sugar Industry Reserve Fund was completed
at the end of the year, except for observations
on the water level at 130 sites which will be
continued until the end of March 1963. Mr. R.
Sentenac, of the Compagnie de Géophysique,
who was in charge of these investigations, left

the island in December. It is a pleasure to
record here the invaluable services he has
rendered in connection with that important

research project.

The results of the ground water survey
will be embodied in four papers, the first of
which appeared in July 1962.

Core drilling and borings in 1962 were en-
trusted to Messrs. Doger de Spéville & Co. Ltd.,
the Institute having retained Sir Alexander
Gibb & Partners as Consultant Engineers. The
programme of work realised included 6 cores
at an average depth of 217°, and 7 pumping
tests of which 4 gave positive results.

preparation.

With the kind co-operation of the Manager
of Médine S. E., another scries of experiments,
using the equipment available in conjunction
with lysimeters, has been initiated for further
investigations on water retention capacity of
soils, and on the consumptive use of water by
the cane plant under Mauritius conditions.

Observations on water distribution of
different types of rainers : «boom-o-rain»,
low pressure (20 lbs per sg. in.), intermediate
pressure (70 lbs per sq. in.), are reviewed
elsewhere in this report. Two other contri-

butions relate to the measurement of evapor-
ation for assessing irrigation needs and the eva-
luation of evapotranspiration in different parts
of the island, based on net radiation calculated

from meteorological elements according to
Turc’s formula.
WATER

The major results of this investigation

indicate that large scale exploitation of ground
water could probably be made in the following
areas :

(a) North. The Mount system flowing
westwards. Escalier - Plaine
des Roches systems flowing
north eastwards,

(b) Flacq. Camp de Masque - La Caroline.

(c) Grand Port. Rose Belle - Mare d’Albert.

(d) Plaines Wilhems. Holyrood.
(e) Black River. Palma.
In addition, local utilization of ground

water could be made in the following regions :

(1) Along the Piton and Forbach
flows in the North;

lava

(2) Camp de Masque - La Caroline, and
Riviere du Poste - Queen Victoria
systems at Flacq;

(3) Rose Belle - New Grove, and Mare

d’Albert - Union
Grand Port;

Vale systems in
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(4) Seven sites in Plaines Wilhems - Black Médine S. E.), Palmyre, La Chaumicre,
River, including Beard (already being Bambous and Chebel.
utilized by Réunion S.E.), La Marie, The approximate locations of the sites mentioned
Pierrefonds (already in utilization by above are indicated in fig. 12.

FORBACH
THE MOUNT

MEPITON

L’ ESCALIER

TTTT=-:A CUREPIPE POINT

Fig. 12. Map of Mauritius showing recent lava flows of some of the volcanic systems explored. Circles indicate more
promising sites for utilisation of ground water. The position of craters is shown by triangles.



Pumping tests in progress at Belle Rose (ahove) and Palmyre (below).

13. Ground walter research.

Fig.



Fig. 14. Pumping ground water from bore hole at La Marie (above). Pumping test at
Palmyre (befow) showing measuring tank, mobile generating plant, and bore hole rig
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(b) Mill sanitation. During the 1962
campaign, a new type of organic sulphur bac-
tericide, Busan 881, was tested. The wvalue
of this compound in micro-organism control
was assessed by observing the eflect on (a) the
drop in purity and (b) the increase in glucose
ratio, on passing from crusher juice to mixed
juice. Data obtained at two factories show that
differences were not significant. TIn the light of
these results, it would appear that the use of

Busan for mill sanitation is not warranted
under local conditions.
(¢c) Screening of mixed juice. During the

1961-1962 intercrop, Mon Loisir factory installed
a static juice screen of Dorr-Oliver make
(Dorr-Oliver D. 8. M. Screen).  Tests  wcre
therefore carried out with a view of assessing
the performance of that screen and comparing
its efficiency with that of a conventional vibra-
ting screen.

Analysis of the results arrived at showed
that, for a mixed juice throughput of 65 tons/hr
and under the conditions prevailing at Mon
Loisir, the D.S.M. screen separates twice as
much bagacillo from mixed juice as the vibra-
ting screen does.

Advisory work. The advice of the Institute
was sought on a number of occasions either by
individual factories or by corporate bodies.
The following subjects should be mentioned
in particular :

I. A study on the mud filtration operation
at one factory, with the object of determining the
performance of their rotary drum vacuum filter.

2. A study of the chemical control of one
factory with a view of determining whether this
control was being properly carried out.

3. A study of the crystallizer and centri-
fugal departments of one factory, asa result of
which several recommendations were made.

4. Tests were carried out to determine
the efficiency of two new types of crystallizer
cooling elements installed at two factories.

S. At the request of the Mauritius Sugar
Syndicate, the economics of manufacturing low
pol sugar for sale to Japan were studied, and
recommendations made on the premium to be
paid to the factories producing such sugars.

6. On a number of occasions, advice on
various aspects of processing work and on
chemical control was given.

Instrumentation. The Instrument Engineer
was called upon throughout the crop for a
number of duties dealing with instrumentation
work. For those who are not well aware of
the services that this Institute can render
through its Instrument Engineer, it is worth-
while giving a list of the major duties performed
during the crop :

(a) Installation and commissioning of
automatic controls on a high pressure boiler
at Britannia.

(b) Installation and commissioning of the
S.M.R.L. lift integrator on the top roller of the
last mill at Savannah factory.

(¢) Advice given and commissioning
carried out at several factories where difficulties
were being experienced with pH controllers.

(d) ™r. Le Guen was also called upon for
various other duties, such as calibration of
thermo regulators, industrial thermometers, CO,
recorders, flow meters, cuitometers, and also
of laboratory equipment, namely refracto-
meters, polarimeters and analytical balances.

BY-PRODUCTS

As a result of the work on the protein
content of cane juice, much interest has arisen
in  the preparation of a high protein heat
coagulate from cane juice and also in the
direct feeding of filter muds to animals.

The extraction process adopted in 1961 was
slightly modified with the object of improving
the protein content and reducing the fats and
wax content of the coagulate. To this end, the
juice was first centrifuged in the cold, prior to

coagulating the protein by heat and recentri-
fuging. The cake obtained showed a slight
improvement over that separated in 1961 as it
contained on the average 25.6% of protein
and 22.09% of fats and wax, comparative
figures for 1961 being 22.8 and 25.0 respectively.

Feeding trials were carried out on laying
hens with coagulate prepared in 1961 and in
1962. In view of the high temperature at which
drying had to be effected, it was possible to



— 2 —

FIELD EXPERIMENTATION

The co-operation of estates in assisting
the Institute to carry out its programmc of
field experimentation is gratefully acknowledged.
In addition to the [34 trials which werc har-
vested during the year, several estates kindly
made available a sufficient area of land for
seedling selection, multiplication plots, irrigation
experiments, and root system studies. This
programme could not have been carried out
on land available at experimental stations which
are used primarily for breeding plots, early
stages of selection, ratooning capacity trials,
investigations on diseases, weed control, and
fertilizer demonstration plots.

It is unfortunate, however, that the results
from 8 experiments were invalidated through
varying causes, including harvesting by mistake,
applying fertilizers to control plots in fertilizer
trials, recruiting with another variety than that
planted, spot spraying with herbicides in
experimental plots.

Field experiments for 1963 stood as follows
at the end of the year :

Variety :
(i) 1Ist selection trials w18
(ii) Variety trials o 49
(iii) Final variety/fertilizer trials .. 18
(iv) Ratooning capacity ... .. 4
Cultivation ;
(1) Clean v/s selective cutting iz A2
(ii) Spacing trials 8
(i) Germination 6
(iv) Irrigation 2
(v) Herbicides on cane growth 9

Fertilization and amendments :

(i) Nitrogen o 15
(i) Phosphate 7
(iti) Calcium & phosphate 6
(iv) Potassium 4
(v) Molybdenum 8
(vi) Bagasse 3
(vil) Organic matter 9
(viil) Basalt 6
(ix) Diseases 15
(x) Pests 16

SUGAR MANUFACTURE

Research. The main subjects of inves-
tigation during the year were concerned with
protein recovery from cane juices, discussed
under the heading By-products. In addition,
work continued on various other topics, several
of which form the subject of special contribu-
tions in this report.

Special mention should be made here of ;

(a) Osmophilic Yeasts in raw sugars. The
preliminary investigations which started in
October 1961 were continued during the year.
The studies involved analyses of raw sugar
samples from each factory in order to deter-
mine their osmophilic yeast content (this
included fermentation tests and plate counts on
osmophilic agar), identification of the yeasts
encountered, determination of the stage during
the manufacturing process at which the sugar
product is contaminated by the yeasts recovered
in the sugar, effect of the yeasts on the keeping
qualities of raw sugars, and the use of germi-
cides in the control of osmophilic yeasts in

sugar products,

Eight species were isolated from raw sugars
and identified with the assistance of the Centraal-
bureau voor Schimmelcultures in Delft. These
are : Schizosaccharomyces  pombe, Saccha-
romyces rouxii, S. rosei, Torulopsis etchellsii,
T. versatilis, Endomycopsis ohmeri, Candida
tropicalis and  Dekkeromyces sp. The yeast
populations present in sugar products in the
early stages of manufacture are destroyed by
the normal boiling processes. However, it was
found that there is contamination of the masse-
cuite in the crystallizer and that the yeasts
present are recovered after centrifuging in the
raw sugar and molasses. The yeasts are capable
of considerable activity and, given favourable
conditions, will multiply and decompose the
raw sugar rapidly. The germicide Weladyne,
containing 1,75%, available iodine, gave effective
control of the yeasts at concentrations as low
as 10 p.p.m. available iodine after 15 minutes,
even in highly concentrated sugar solutions.






specimen is available. In the case of rare
cultivated plants, however, recourse may have
to be made to large national herbaria main-
taining world collections.

An important addition to the Herbarium
Library has been a rare report by Dupont on a
visit to the Seychelles and neighbouring islands.
P. R. Dupont (1870-1938) was a dedicated
student of natural history, and his critical
observations and comments in his reports are a
mine of valuable information on the flora and
fauna of the many islets he visited.

Some recent original papers and reports of
interest are given hereunder :

EDGERLEY, L. E. (1962). The Conifers in Mau-

ritius. Proc. R. Soc. Arts Sci. Mauritius,
2 : 190-202.
ForResTRY  DEPARTMENT, MauriTius  (1961).

Progress Report 1955-60, prepared for the,
British Commonwealth Forestry Conference

héroique.  Bull.  Acad.

97-101. Refers to the

Lycopodium phlegmaria,

Keiner, A. (1961). Note sur [|’Aponogeton
fenestralis.  Bull.  Acad. malgache, 38 :
34-39. The form of this species in Mauri-
tius is noted.

Le Roy, Jean F. (1962). Prospection des
Caféiers sauvages. Rapport préliminaire
sur une mission scientifigue a Madagascar
et aux Iles Mascarcignes (27 avril- 15 juillet

comme drogue
malgache, 38 :
Mascarene species

1962). J. Agric. trop., 9: 211-244.
Piccorr, C. J. (1961). WNotes on some of the
Seychelles Islands, Indian Ocean. Atoll

Res. Bull., no. 83.
Washington, D.C.
SAUER, JoNATHAN D. (1962). Effects of recent
Tropical Cyclones on the Coastal Vege-
tation of Mauritius. J. Eeol. 50 : 275-290.
SkorTsBerG C. (1960). Astelia on Mauritius.

Pacific Science Board,

1962. Port Louis. Svensk bot. Tidskr., 54 : 477-482.

Hemsy, E. (1961). WNotes sur le Somorona- Woobp’s HoOLE (OCEANOGRAPHIC INSTITUTION
Lycopode des foréts tropicales employé (1962). A Partial Bibliography of the Indian
par certaines populations de Madagascar Ocean. Massachusetts, U.S.A.

PUBLICATIONS

Annual Report for 1961. 109, xxxiv p.; 33 figs. terial pathogens of sugar cane.
An abridged French version was also issued. I. Differentiation of isolates of
(Reprint from Rev. agric. sucr. Maurice, 41 Xanthomonas vasculorum, with
(2) 1962 : 55-86). notes on an undescribed

Index to the Proceedings of the International Xanthomonas sp. from sugar
Society of Sugar Cane Technologists, cane in Natal and Trinidad.
v. I-X (1924-1959). viii, 100 p.; map. IL. Differentiation,  taxonomy

Occasional Papers and nomenclature of the
Nos. 10 and 11 RocHecousTg, E. Studies on bacteria causing red stripe

the biotypes of Cynodon Dactylon and mottled stripe diseases.
(L) Pers. 27 p.; 4 plates.
1. Botanical investigations. No. 14  Wirniams, J. R, A new genus
II. Growth response to tri- and species of Nygolaimidae
chloroacetic and 2,2-dichloro- (Enoplida).
propionic acids. (Reprint from Nematologica 8,
(Reprint from Weed Res. 2(1,2) 1962 : 225-228).
1962 : 1-23; 136-145). Leaflet
No. 12 Sentenac, R. Recherches d’eau No. 6 ROCHECOUSTE, E.and VAUGHANR.E.
souterraine a I'lle Maurice, Weeds of Mauritius. 8. Ambrosia
I. Geénéralités. 27 p.; 12 figs.. Psilostachya DC. (Herbe Solférino).
No. 13 Haywarp, A. C. Studies on bac- 3p.; | plate.












Fig. 15. Two photographs showing the germination of pollen gramns and penctration of pollen tubes into the style.
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Table 6. The starch content (ppm) of juices from different varieties harvested in 1962.

Variety

M.147/44
M.31/45
M.202/46
M.93/48
M.253/48
Ebéne 1/37 ...
Ebéne 50/47

Lowest Mean Highest
level level
480 1171 2,000
900 1205 1,390
370 672 1,190
370 708 1,040
165 478 785
320 543 870
220 400 740

Table 7. The effect of potassium nutrition on the level of starch (ppm)
in the juice from different varieties.

Variety

M.147/44
M.31/45
M.202/46
M.93/48
M.253/48
Ebéne 1/37
Ebéne 50/47 ...

Normal Low
Potassium Potassium
1160 1205
1105 1305
835 825
788 825
535 578
660 648
410 553

starch content (ppm) of the juice of two varieties in a normal year (1959)

and a cyclonic year (1962).

Table 8. Average
Variety
M.147/44
Ebéne 1/37
Discussion

From the literature available, it is not at
all clear whether in fact high starch levels in
cane juice, or in raw sugar solutions, are asso-
ciated with poor filterability.

Boves (1958) regards starch as the principal
cause of the poor filterability of South African
cane juices, and this opinion 1s apparently
generally held in South Africa.

NicHoLsoN  (1959), discussing Australian
experience, is inclined to consider the effect of

1959 1962
550 1170
275 543

starch on filterability as being of relatively minor
importance, whilst in Mauritius, ViGNES (1962)
found a significant positive correlation between
increasing starch content and poorer filterability.

In any event, in view of the current
attitude of the refiners of Mauritian raw sugars,
it is essential that factors which lead to high
starch levels in juices should be thoroughly
understood.

Table 6 shows the starch levels occurring in
the juice of seven varieties currently grown on a
wide scale in Mauritius.
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of ammonium sulphate and the subsequent
movement of the nitrate ion under field con-
ditions is available for tropical soils, particu-
larly for the conditions occurring in Mauritius,
where heavy dressings of nitrogenous fertilizers
are applied on the soil surface before the start
of the heavy summer rains.

Experimental

The average annual dressing of sulphate
of ammonia in Mauritius is about 250 Kg/acre
and as the dressing is banded along the cane
row the actual intensity of application, taking

surface area covered into account, is about
500 Kg/acre; the fertilized plots therefore
received this level of fertilization.

Two experimental sites were chosen, one
site at Réduit on a low-humic latosol with an
annual rainfall of 61", the other at Belle Rive
on a humic ferruginous latosol and a mean
annual rainfall of 157",

The sites were in flat fields which had just
been cleared after having been under cane for
several years.

Four small plots were marked out, two
receiving 500 Kg. of ammonium sulphate/acre,
the other two plots being used as controls.
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Fig. 22. The changes in the levels of NH) -Nand NO, -N at Réduit.
A. Ferulized plots. B. Control plots. C. Rainfall.
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HARDY, F. (1946). Seasonal fluctuations in soil moisture
and nitrate in humid tropical climate Trop. Agr. 23:
40,

HARPER, H. J. (1924). Harper's method extracted from
Soil Analysis;  Physical und Chemical methods by
C. H. Wright. Murby (1939) 2nd Edition. p. 139.

JONES, T. A. (1957).
soils of the Sudan Gezira.

Nitrogen studies on the irrigated
J. Soil Sci. 8: 211-224,

MEIKLEJOHN, J. (1953). The microbiological aspects
of soil nitrification. E. Afr. Agric. For.J. 19 : 54-56.

3. COMPARATIVE NPK FOLIAR DIAGNOSIS VALUES
SIX CANE VARIETIES

MEIKLEJOHN, J. (1940). Aerobic denitrification. Ann,
Appl. Biel. 27 : 558-573.

SHERMAN, G. D. (1955). Fertility problems of tropical
soil management in the Hawuiian islands, cited by
Ayres A.S. in Form of fertilizer material in relation
tﬁg efficiency of utilization.  Hawaii, Plant. Rec. 55 :

—75.

WETSELAAR (1961). Nitrate distribution in tropical soils.
il, Extent of capillary accumulation of nitrate during
a long dry period. Plant and Soit 5: 121-133,

OF
AT SIX LOCATIONS

P. HALAIS

Two corrections must be made to NP K
levels obtained from chemical analysis when
foliar diagnosis is to be run year after year as
a follow-up procedure of the mode of nutrition
of the crops. Permanent sampling units, of
fairly large size, carefully selected, with tne
co-operation of estates, are now used to repre-
sent the general conditions of climate, soil
group, and management, prevailing on the dif-
ferent sectors of the sugar plantations. Some
600 such units have been already selected to
cover the needs of the 23 sugar estates.

An age correction is introduced for adjus-
ting all leaf contents to the standard age of 5
months for ratoon crops though the actual leaf

sampling extends from 3 to 7 months. (HaLals,
1962). In doing so, the sampling, otherwise
restricted by meteorological conditions which

are binding, acquires much more flexibility in
actual practice.

A variety correction
bring all leaf contents in line with average
figures obtaining for cane wvarieties at large.
This correction constitutes a further refinement
of the follow-up scheme now in force and aims
at disclosing the evolution of the N P K nutri-
tional trends from observations collected on the
same permanent sampling units, which will have

is also needed to

to be replanted with different varieties in the
years to come.

New experimental evidence on this variety
correction, which had been recognized early in
the development of the method of foliar diag-
nosis and actually applied in routine foliar
diagnosis in Mauritius, will be given below.

The comprehensive series of final variety-
fertilizer trials (started at some two to three
year’s interval) is well suited for finding the
foliar diagnosis variety correction to be adopted
for the new cane varieties recommended. The
example given covers the series Agro. ‘54
representing  six  varieties compared at  six
locations during three years. Each individual
deviation given in the Tables 9,10, 11 is derived
from 108 determinations conducted on virgin
canes (1955), Istratoons (1956), and 2nd ratoons
(1957). Such extensive repetitions in time and
space is the surest means of reaching sound
conclusions.

These tables show for each nutrient sepa-
rately expressed in terms of N, P,0; and
K,0 9% dm. of the 3rd leaf blade (central
portion, midrib excluded) and for each variety,
the deviation of the observed contents against
the average content of the six wvaricties in
competition in each location.
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Table 11. K,O 9 d.m. (deviations from Foliar Diagnosis location means)
Location Bonne Beau Eau Bon Union The F.D. Variety
Veine Vallon Bleue Espoir Flacg Mount Variety  Correct-
Means ions
Agro. 9/54 5/54 10/54 8/54 6/54 7/54 - -
Ebéne 1/37 -+ 0.07 + 0.08 +0.13 + 0.11 +0.11 +0.13 1.55 —0.11
M.134/32 ... +0.16 + 0.08 4+ 0.08 + 0.02 + 0.07 + 0.13 1.53 —0.09
B.37172 0.00 0.00 0.00 + 0.02 0.00 —0.10 1.43 + 0.01
B.3716l —0.02 —0.09 —0.05 —0.06 —0.07 —0.07 1.38 -+ 0.06
B.3337 —0.10 —0.04 —0.11 —0.05 —0.04 —0.02 1.38 -+ 0.06
B.34104 —0.10 —0.04 —0.06 —0.05 —0.09 —0.11 1.37 + 0.07
Foliar
Diagnosis
Location Means 1.34 1.37 1.41 1.42 1.43 1.68 1.44
Table 12. Foliar Diagnosis variety correction 9} d.m.
N P K,0
M.134/32 —0.03 —0.035 —0.09
Ebéne 1/37 + 0.08 + 0.02] —0.11
B.37172 —0.10 — 0.006 -+ 0.01
B.3337 +0.12 + 0.024 + 0.06
B.34104 -+ 0.01 —0.024 - 0.07
B.37161 —0.06 + 0.019 -+ 0.06

These corrections are not numerically large,
nevertheless the principle involved in their use
is fully justified. Of course, there is no rational

leaves higher or lower in N, P,0; and K,O
contents than the average varieties at large.
This is simply an observation substantiated by

explanation at hand why one variety shows experimental evidence of a precise nature.
REFERENCE
HALAIS P. (1962). Ann. Rep. Sug. Ind. Res. Inst. Mauritius, 1961 : 47-48,
4. TRACE ELEMENTS
D. H. PARISH

No response by sugar cane to trace element
applications to the normal basalt-derived soils
of Mauritius, nor, so far as is known, to the
normal basalt-derived soils of Hawaii has
been reported.

Usually, trace element deficiencies in a crop
show dramatically, but even in the absence of
symptoms, potential losses of yield due to low
soil reserves and sudden changes in availability
due to abnormal conditions are possible.






Fig. 20. A low humic latosol formed from transported material overlying a low humic latosol formed in situ at Pailles. (Phot. S. M. Feillafé).



Fiz. 21, A shallow phasc of a low humic latosol illustrating concentric weathering of basalt at Réduit.  (Phot. 5. M. Fcillafé).









Fig. 27. Inoculation of leaf scald pathogen above growing point (not in stumps). Note pads of
cotton wool soaked in bacterial suspension and placed on cut surfaces after inoculation.
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2. RATOON STUNTING DISEASE

(a) Varietal reaction

The resistance trials were again damaged
by the cyclones, particularly the one established
in the super-humid zone which had already been
badly hit by the 1960 cyclones, and had to be
replanted the following year. No conclusions
could be drawn on the erratic results obtained
in that trial, yields in Ist ratoons ranging from
4.4 to 16.4 tons per acre only.

Experimental results were obtained this year
for 2nd and 4th ratoons respectively in the two
trials at Pamplemousses in the sub-humid zone.

Table 14 gives the results for Ist and 2nd
ratoons, while Table 15 gives a summary of
the results obtained in the resistance trial
planted in November 1957. No. data werc
collected in 1960.

The average reduction in yield of sugar for
virgins, lIst, 3rd and 4th ratoons at Pample-

mousses ranged from 99 in B.37172 to 18%

in B.37161. The varicties released more re-
cently showed reductions in yield of sugar for
Ist and 2nd ratoons in the same locality,
varying from 3% in M. 253/48 to 26% in
M.202/46. The low susceptibility of M.253/48
should once morc be noted. M.93/48, with a
reduction of sugar per acre of 8%, is not more
susceptible than the majority of sugar cane
varicties cultivated at present. The poor growth
observed in a few fields is attributed to the
unfavourable climatic and edaphic [actors
prevailing in certain marginal areas where the
variety has been planted. It is true that ratoon
stunting has caused erratic growth in a few
fields planted with untreated matecial, and that
shows up still more the vigorous, homogeneous
stand in fields planted with cuttings obtained
from nurseries. The importance of planting
that variety as well as the other newly released
ones with disease-free material is once more
stressed.

Table 14. Effects of ratoon stunting disease on yields in cane and sugar in

Ist and 2nd ratoons at Pamplemousses Experiment Station.

TONS CANE/ARPENT

TONS SUGAR/ARPENT

Varieties Crop Treated Untreated Reduction?, Treated Untreated Reduction?,
M.202/46 Ist ratoon 30.4 26.8 12 3.89 3.16 19
2nd 28.4 20.7 27 3.35 221 34
Average 29.4 23.8 19 3.62 2.69 26
M.93/48 Ist ratoon s 293 26.1 11 3.72 3.42 8
2nd ... 407 349 14 4.44 4.12 7
Average 35.0 30.5 13 4.08 37 8
M.253/48 Ist ratoon 36.0 34.0 6 4.46 4.25 5
2nd 324 37.8 —17 3.53 3.48 1
Average 34.2 359 —5 4.00 3.87 3




Tabiz 15. Summary of results obtained in a ratoon stunting trial

laid down at Pamplemousses in 1957.

TONS CANE/ARPENT

TONS SUGAR/ARPENT

Varieties Crop Treated Untreated  Reduction %,  Treated Untreated  Reduction %,
Virgin 24.5 19.1 23 473 3.54 25
M.134/32 Ist ratoon 205 26.7 9 4.84 333 Il
Id .. o287 212 18 3.44 273 21
an T 21s 243 9 267 2.62 2
Avcrage ... 26.8 28 15 3.94 331 16

Virgin 25.7 24.5 5 479 4.54 s
M.112/34 Ist ratoon 369 294 20 5.90 4.49 24
- — 26.7 25.4 5 339 3.23 5
ah 30.2 26.3 13 341 2.63 3
Average 29.9 26.4 12 4371 312 15
Virgin 337 29.3 13 6.26 5.39 14
M.147/44 Ist ratoon 3186 359 7 574 5.62 2
Id .. 303 240 21 3.45 2.54 2
@h 533 42.1 21 4.80 358 25
Average ... 39.0 28 16 5.06 428 15
Viegin .. 343 29.5 17 5.91 4.85 16
M.31/45 Ist ratoon 39.6 35.2 11 6.41 5.55 13
Id .. 27.3 241 12 3.22 3.16 2
an 369 329 ¥ 435 3.82 12
Aoctage ... 34.5 30.2 12 4.97 4,37 12
Yirgin 24.5 219 T 4.65 3.81 18
K 1/37 Ist ratoon 342 29.6 13 5.43 474 13
Id .. 28.4 232 18 364 3.04 16
an o 230 25.4 —10 2,65 3.00 13
Average ... 27.5 25.0 9 4.09 3.65 1
- Virgin ... 27.3 4.7 10 5.14 4.63 10
B.34104 Ist ratoon 31.3 28.8 8 498 4.45 11
3d . . 283 24.4 14 3.45 2.83 18
ah oo w304 29.5 9 353 301 15
Av.tage ., 29.8 27.0 9 4.28 373 13
) Virgin 30.3 26.3 12 5.49 4.75 14
B.3337 Ist Ratoon 3755 342 9 6.14 5.30 14
Id .. 301 26.8 i 3.04 311 2
ah o 383 329 14 364 339 7
* Average ... 34.1 30.1 12 458 414 10
Virgin I 17.1 26 4.17 3.02 28
B.37161 Ist ratoon 295 26. 1 12 49] 443 10
id 322 25.3 21 3.90 29 25
ah 392 344 12 435 3.92 10
Average ... 31.0 257 17 4.36 3,57 18
Viesi 315 280 1l 5.79 5.19 10
BA7IT2 Ist ratoon 370 356 4 6.18 5.80 6
3d ... O % 25.1 2 314 3.09 2
ah D a2l 356 s 463 3.99 14
Average .., 34.1 31.1 9 4.94 4.52 9










favourable to infection. The reactions of
several of the breeding canes is still unknown
and in fact there is no evidence at present to
conclude that there is a resistant variety in
Mauritius. Consequently, the breeding canes
are being tested in the superhumid zone, under
controlled conditions in drums and in a ficld
which had borne a severely infected crop. The
variety M.423/51, rated as very highly suscep-
tible, was the first to contract infection vw.ilhin
six months.

(d) Miscellancous

Leaf symptoms resembling those of chlo-
rotic streak had been reported in 1954 on one
plant of Pennisetumn  purpureum,  strenvely
enough, in the sub-humid zone. This year,
sbundant sympteis were observed on the same
plant grown as a hedge in the high rainfall
area and separated from a heavily infected
sugar cane ficld by a ditch. The symptoms
tended to disappear ulmost completely during the
cooler, drier months.

With the implementation of the central
nursery scheme, the requirement of the trecat-
ment plant against ratoon stunting discase has
reduced considerably. In ordet to keep the
plant working at full capacity, it was decided to
carry out treatments against chlorotic streak as

4. LEAT

The new method for inoculating the leaf scald
pathogen outlined in the 1961 report has proved
very successful in the resistance trials. A high level
of infection was maintained in the inoculated rows
planted with the following susceptible varieties :
White Tana, Scaley’s Scedling, M.81/52 and
M.112/34. The varicties under test failed to contract
infection although the two controls M.81/52 and
M.112/34 both reacted as susceptible, which is
in agreement with their rating. [Furthermore,

well for neighbouring estates. In order not
to alter the setting of the thermostat the
treatment of 50°C for 30 minutes was -given.
As cuttings are normally treated in Mauritius
against chlorotic streuk at 52°C for 20 minutes,
it was decided to test the elficacy of the new
treatment on the virus before embarking on a
large scale prograrame. To that ellect, cuttings
obtained from plants showing the characteristic
leaf symptoms were loaded in baskets and
immersed in water at 50°C. Three lots of
baskets were removed after 20, 25 and 30
minutes treatment respectively, and the cuttings
planted out with a control. Results showed
that even the shortest time of treatment had
inactivated the virus in the cutting. Infection
in the control plot amounted to 36%. Thermo-
couple readings at the centre of the cuttings
during treatment showed that temperatures
varying between 44° and 45°C had been reached
after 20 minutes. This confirms the previous
finding® that the virus is inactivated in vivo at
temperatures of 44° to 45°C. During the year, 510
tons were treated against chlorotic streak at the
central plant. It is planned to treat 3,000 tons
of cuttings in 1963 for neighbouring estatcs.
The total weight of canes treated annually
against chlorotic streak in Mauritius amounts
to 19,500 tons.

SCALD

both B.34i04 and B.3337, rated as resistant in
Mauritius, did not contract the disease in the trial.

The method of testing varictics has been
modified in order to obtain concurrently the
reactions of wvarieties to natural and artificial
methods of infection.

The promising variety M.81/52, in view of
its high susceptibility, is not to be released.
Planters are advised to wuproot their obser-
vation plots as soon as possible.

5. GUMMING DISEASE

Eighty-nine varieties were tested in the
resistance trial during the year. Conditions
were very favourable to the disease, the sus-
ceptible control getting the top rating. Of the

varieties under test, one proved to be highly
susceptible, one susceptible, and two slightly
susceptible,

Preliminary investigations on strain varia-

* c.f. Aan. Rep. Sug. Ind. Res. Inst. Mauritius, 1957 : 62,
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tion in the gumming disease pathogen conducted
by Dr. A. C. Hayward at the Commonwealth
Mycological Institute had indicated that such
variation did exist. Thus, isolates from five
different sources : Mauritius, Réunion, Mada-
gascar, Natal and Southern Rhodesia could be
separated into two groups on the basis of their
morphological and physiological characters; the

isolates from Réunion and Mauritius being
placed in one group, and the remainder in
another. Furthermore, the isolates from

Réunion and Mauritius could be differentaited
by host reaction. Other work on strain dil-
ferentation using bacteriophage is being con-
ducted at the Commonwealth Mycological

6. FLJI DISEASE

The assessment of the reactions of canes
grown commercially in Mauritius and of pro-
mising varieties is continuing in the Fiji disease
resistance trials with the co-operation of the
Institut  de la  Recherche Agronomique a
Madagascar.  Such  trials are  established
annually in a highly contaminated area in the
Brickaville district on the East Coast of Mada-
gascar. Several varieties are thus either under
test or undergoing their quarantine period
before being included in a trial. The following
promising varieties : M.99/48, M.39/49, M.409/51,
M.442/51 M.658/51, M.225/53, M.117/55 and
Ebéne 88/56 were sent to Madagascar this year
for the same purpose.

The eradication campaign against the disease
on the East Coast of Madagascar has been very
successful in the sugar producing area. Thus
the resistant Pindar has replaced the susceptible
varieties. The other highly resistant canes now
available are : Q.57, S.17, M.31/45, Ragnar

and Trojan. Of these S.17 appears to be
particularly well adapted to the conditions
prevailing in that sugar cane area. In the

small plantations, scattered all over the province,
and in which the cane is grown for chewing
purposes, for the production of fermented cane
juice or of alcohol, although the good work done,
under difficult conditions, has yielded some
positive results, eradication is not yet in sight.

Institute. Preliminary results have shown that the
isolate from Madagascar could be differentiated
from those obtained in Southern Rhodesia and
Natal which appear to be identical. Thus
the phage against Xanthomonas vasculorum
obtained from diseased leaves collected in
Southern Rhodesia liysed the isolates from
Southern Rhodesia and Natal but not those
from Madagascar, Réunion and Mauritius,
The work on bacteriophage reciprocal sensi-
tivity testing is continuing and it is intended to
send to the Commonwealth Mpycological Ins-
titute diseased leaves of Thysanolaena maxima
in order to include this bacterial pathogen in
the studies.

IN MADAGASCAR

Progress in the task of the Plant Protection
Service is being hampered by several factors,
mainly human, in a province where cultivation
of the sugar cane is of secondary importance
and where a large proportion of the fields are
not cultivated for the production of sugar.

It follows, therefore, that continued vigilance
has to be exercised in order to prevent an
accidental entry of the disease into Mauritius,
the more so that one of the measures which
aimed at the protection of Mauritius, mainly
the prohibition concerning the entry and sale
of canes in the town of Tamatave, was lifted in
March. However, a control organization has
been set up in the town and port area of
Tamatave and, during the year, sugar cane
pieces were seized, on a few occasions, on
persons going into the port area. The expenses
involved in the control work are being met by
the Governments of Mauritius and Réunion
proportionately to the sugar production of the
two islands. Replacement of susceptible canes
by the resistant Pindar in the small plantations
around the town of Tamatave is likely to be
completed by mid-1963. A large number of
cane fields after uprooting have been converted
to banana plantations.

The understanding and unfailing co-operation
of the Minister for Agriculture in Madagascar
is once more gratefully acknowledged.



Fig. 29. Young stages (hoppers) of the red locusts. Nomadacris septemfasciata (Sero.)
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CANE PESTS

J. R. WILLIAMS

1. GENERAL

NSECT pests were on the whole more

conspicuous on sugar cane in 1962 than

they have been for many years and
outbreaks occurred of several species which
are normally innocuous.

The thrips, Fulmekiola serrata

Foliar injury by thrips, characterized by
irregular chlorotic patches and streaks mainly
on the terminal half of the leaf blade, became
very conspicuous in November-December in
many regions. The insect lives in colonies in
the rolled leaves of the spindle and it scarifies
the surface tissues of the unexpanded leaves :
the damaged tissues become chlorotic and often
dessicated, while the leal tips may dry out and
die before separation from the spindle so that
they remain tied together in a characteristic
manner. Thrips injury s evident to some
extent every year but is seldom of consequence.
It 1s, however, accentuated when conditions are
dry, and growth of young canes, which sufler
most, may receive a temporary check. Varietal
susceptibility is marked.

The red locust, Nomadacris septemfasciata

Outbreaks of the red locust occurred in
December and others were being reported at
the end of the year. High populations of the
young stages (hoppers) were present in the
attacked fields, causing severe defoliation.
Insecticidal treatment of ficlds in the attacked
areas was being initiated at the end of the year.
It may be noted that the last outbreak of this

locust occurred in 1933 when many fields were
reported to have been severely damaged.

The leafhopper, Perkinsiella saccharicida

A circumscribed, intense attack was reported
in one field in the North, the canes being
stunted and the sugary excretion of the insects
resulting in a black growth of mould over the
lcaves. This is the only known instance of the
lcafhopper causing obvious suppression of cane
growth in Mauritius.

Other insects

Other pests during the year were the scale
insect, which is discussed below, Clemora
smithi, which attacked a few fields in the North,
and the cane moth borers, particularly Sesamia
and Proceras. Tn connection with Clemora, it
is to be remarked that the maintainance around
cane fields of food-plants for its Scoliid para-
sites has been sadly neglected in recent ycars.
The use of chemical weedicides in cane fields
and the absence of Clemora attacks for some
years are no doubt the reasons, but it is to be
emphasized that the planting and care of
Eupatorium and Stachytarpheta (Queue de Rat)
around or near cane fields is a sound pre-
cautionary measure against Clemora which
should not be neglected.

Research
Recent work on the stalk moth borer,
Proceras sacchariphagus, has been reported
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fully in two papers presented at the 11th ISSCT
Congress*. One of these relates the attempt
to establish in Mauritius the Javanese fiy,
Diatraeophaga striatalis, a parasite of the borer.
Liberations of the fly made in June-July 1961,
have apparently not resulted in its establishment
while a laboratory culture, started in July 1961,
expired in March after six generations were
reared. It is intended to make another effort
to introduce and establish this parasite.

Little time could be devoted to the study
of soil nematodes during the vyear. Rorylen-

2. THE SUGAR CANE SCALE

A study was begun on the scale insect,
Aulacaspis legalensis, to acquire more data
upon its incidence, the losses it causes, the
development of infestations in relation to cul-
tural practices, and the activity of its natural
enemies,

Incidence in the field

Infestation of cane felds is restricted to
low-lying, dry regions, namely the Northern
Plain, the Black River District, and the coastal
strip in the east and south. The insect may
well exist in other parts of the island, but only
in the areas mentioned does it become so
numerous as to encrust cane stalks and to
assume any importance. Irrigated and non-
irrigated fields are equally liable to infestation
and it seems possible that low rainfall favours
the insect directly by permitting greater survival
of the young (crawler) stage, although an
indirect effect, such as one upon natural
enemics, may also be operative.

Field infestation is characteristically heavy
over a more-or-less well defined area, which
may comprise part of a field, adjacent parts of
contiguous fields, or a block of fields. A road
or field track may sharply demarcate an infes-
tation, even though the RAelds on each side are

*  See Publications, pp. 31 & 32.

chulus parvus, a reniform nematode, was
recorded from canc roots, this being the first
time a nematode of this genus has been found in
sugar cane. Otherwise, a new species of
Nygolaimid was described from  soil around
cane roots*. A summary of work in Mau-
ritius on nematedes associated with sugar cane
was presented at the Ilth ISSCT Congress®.

Investigations were also made on the scale
inscct which attacked many feids in the Black
River District. These are described below,

INSECT

comparable as to cane variety etc. The picture
thus gained is of infestation extending slowly
from a focus or from several foci. This is
consistent with the idea that the minute «craw-
lers» hatching from the eggs have to rely upon
their own exertions to find suitable tissue on
which to fix themselves, though their dispersion
by wind, upon the clothing of labourers, and
during transport of cut canes to the factory no
doubt results at times in new foci of infostation.

The extent and location of infested areas
naturally vary to some extent each season, but
in 1962 an attempt was made to assess the
incidence of the scale. In the Tamarin-Magenta
area, where the scale is chronic, a field-to-feld
survey in August revealed 37 ficlds totalling
about 170 arpents to be appreciably or heavily
infested, while the insect was found to be pre-
sent in small numbers in 103 other fields.
Reports of infested fields in other parts of the
island brought the total area of appreciably,
or heavily infested, cane to about 200 arpents.
This is a very conservative figure as a number
of infested fields were certainly not reported.
In fact, infestation is frequently overlooked or
ignored until its extent is revealed by trashing
preparatory to harvest when there may be
little inclination to report the occurrence of the
insect.



Nature of losses

Apart from reduction of cane yield, the
extent of which has not bcen determined, it is
well established that the scale insect has a
pronounced adverse effect on composition of the
cane juice. lTo elaborate existing data, a
hcavily infested field of B.37172 at Tamarin was
selected in July and its harvest deferred until
the end of the season so that the progress of

the infestation and its effect upon the canes
could be studied.

The following experiments were made
with canes from this field :

(a) Eight heavily infested and eight

healthy canes were cut at soil level and topped
in the normal manner. None of the canes were
flowering or showed signs of doing so. Using
a circular saw, a transverse scction about 1"

thick was cut from the middle of every inter-
nodc of each cane. The maximum amount of
juice was expressed from each section with a
vice and the Brix rcad with a bench refrac-
tometer. This was done in July and again in
October.

Results are shown in fig. 31, each point
on the graphs representing the difference
between the means of eight readings from
healthy and infested canes, respectively.

It is evident from the figure that the scale
insect causes a large drop in Brix when it
infests stalks heavily. This drop was greatest
in July in the upper half of cane stalks and
exceeded 5079 in several internodes. In October,
the reduction of Brix was less, the startling
reduction in the top part of the canes being
absent. These results can be correlated with
scale infestation, as discussed below.
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The above data have to be considered in
relation to the scale infestation within .the field
and to the general state of the cane.

Infestation was very heavy in July at the
beginning of the crop season when observations
were started and most stalks in the ficlds were
encrusted with scales. The lower internodes of
attacked stalks were, however, clean or showed
only the dead remains of scales : this rcflected
a gradual intensification of the attack during
the growing and maturation period and the
fact that the young mobile stages choose soft
stalk tissue on which to fix themselves so that
infestation moves upwards along the stalk with
growth. The other significant fcature of infes-
tation in the field was that it fell away during
August-September and by mid-October relatively
few live scales were left : this may have been
entirely due to natural enemies, several species
of which were extremely active.

The severity of the effect of the scale upon
composition of the cane juice was obviously
correlated with the number and position of
live scales on the stalks. Thus, the peak
in the July graphin fig. 31 occurs where live
scales were massed on the stalks @ the October
graph shows really the residual effect of the
scale, for at that time live scales wecre nearly
absent and the so-called infested stalks then
taken bore mainly dead scales or traces of
former scale attack. Similarly, Table 17 shows
a marked reduction of sucrose in the stalks
in July, a lesser but still highly significant
reduction in September, and a non-significant
reduction in October-November.

The field when harvested in November
yieldled 2587 tons canc/arp. Taking this
figure and ignoring other factors which affect
cane quality as the crop season progresses, it

may be calculated from the data in Table 17
that had all canes been uniformly and heavily
infested there would have been a loss of 1.5 tons
sugar/arp. if cropped in July, 0.7 tons in Sep-
tember, and a non-significant loss in October-
November. Even if these figures are reduced by
25% to allow for the fact that all canes were
not uniformly infested, the loss of sugar if

cropped in July-September would still have
been high.
Two questions at once arise. Does infes-

tation normally diminish as the crop scason
progress, so allowing some recovery 7 Assuming
that it does — to what extent would reduced
cane quality  consequent to over-ripeness
detract from recovery should harvest of infested
canc be deferred to late in the crop season ?
It may be noted that flowering had been heavy
in the field studied, that there were many
side-shoots when harvested, and that flowered
canes were not included in the cane samples.

Cultural practices and natural enemies

It is evident that the date of harvest of an
infested field may influence considerably the
amount of sugar lost but more has to be
learned of the rise and fall of infestation in
fields, and the factors responsible, to resolve
this point. In this connection, natural enemies
are important : they are known to comprise
three species of Coccinellids, one Nitidulid and
two Chalcidoids. The Coccinellid Lindorus
lophanthae seems to be the most active of these.
Other cultural practices which have a bearing
on control of the scale are trashing, removal of
all water-shoots at harvest, and burning. The
latter may do more harm than good when
natural enemies are abundant. Further data
upon all these subjects is being acquired.






Fig. 32. Top : Clcer of DCMU (4 Ib active/arpent) on cane germination and growth in fields where subsoil has
been expos2d. Foreground ©  exposed subsoil area. EBackground ;. soil of normal fertility.
Bottom : Malformations caused by Dalapon, at the rate of 4 lb per arpent, on cane variety B.37172.
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spindle into a solid pointed mass.
Complete or partial tubular leaf for-
mation causing distortion of the upper
leaves (tangle top) (fig. 32).

(i)

(iii) Inhibition of terminal bud causing the
formation of tillers from basal nodes.

(iv) Chlorosis of the blade generally accom-
pained by rigidness of the chlorotic
tissues.

(v) Reduction of stalk size and internode
length.

(vi) Depending on dosage rate, depressed

to severely depressed growth, which
may lead to death of the plant.
Observations made in field trials and in
cane plantations on sugar estates where dalapon
had been applied showed that cane varictics
differ in their susceptibility to this chemical. Our
information to date may be summarized thus :

M.147/44 —  very susceptible
M.31/45 — = =

M.93/48 - " "

Ebéne 50/47 — . .

M.202/46 — susceptible

B.3337 — i

B.37172 — 0

Ebéne 1/37 — moderately susceptible

The ‘very susceptible’ varieties showed a high
proportion of malformed shoots and death of
plants, cven at the lowest rate of application
(4 lb/arpent). The ‘susceptible’ varieties showed
effects similar to those found in the wvery
susceptible varieties at the same dosage, but to
a lesser degree. Ebéne 1/37 is the only varicty
which showed some tolerance to this chemical
as far as morphological malformations are
concerned. However, it would appear that this
tolerance decreases from the super-humid to
humid areas. In fact an 8 lb/arpent treatment
produced only minor visual effects in a super-
humid area whereas a 6 lb/arpent treatment in
a humid area caused stunted growth and death
of plants.

Concluding from these preliminary obser-
vations it is recommended that for the present
the use of dalapon should be avoided in fields
of Ebéne 50/47, M.147/44, M.93/48, M.31/45,
M.202/46, B. 3337 and B.37172. In Ebéne 1/37
dalapon may be used, but with caution, and
rates exceeding 4 Ib/arpent should not be

applied until information is obtained on the
effect of this chemical on cane yield and sucrose
content of the variety.

(b) DCMU. Following the wide use of
DCMU in sugar cane plantations during these
last three years indications have  been
obtained that this herbicidc may cause severe
injury to plant canes under certain environ-
mental conditions. The characteristic symptom
indicating that plants are being effected by this
chemical is a gradual yellowing of the leaves.
When there is only a mild intoxication the
lcaves recover their normal green colour but
in cascs of severe poisoning they dry off and
the plant dies.

Injury caused by DCMU in plant canes was
found in all cases reported to be associated
with one of the following conditions :

(1) the use of sprayers not provided with
agitators. In such sprayers the chemi-
cal slowly settles down in the tank
and the concentration of DCMU in
the spray solution increases as the
volume of water decreases during the
spraying operation. As a result the
last few feet of canc row sprayed
before the sprayer is refilled generally
receive the chemical at a much higher
concentration, and this may prove
toxic to the young cane plant. (fig. 32).
Lack of supervision of the spraying
unit. This happens in practice when
the operator, after having emptied his
sprayer in a cane row, comes back after
having refilled his tank and starts
spraying that row again. Such rows
which receive twice the rate of appli-
cation originally intended, are generally
severely affected by the overdose of
the herbicide.

In poorly drained areas
during the rainy season.

In soils which are deficient in Phos-
phorus (fig. 32). In three fields where
this was observed soil samples collected
from areas where canes were severely

(i)

(iii)

particularly

(iv)

affected and from areas where no
damage was registered on the crop,
the following results were obtained

from the analyses.






Table 18. Effects of new herbicides on weed infestation 12 weeks after planting
Trial No. 1 May 29th — September 5th 1962

WEED INFESTATION %, CONTROL

Treatments Dosage range per acre (Ib active) per 3 yd. logarithmic strip
50—3.8 3.8—2.8 2.8-2.1 2.1—1.6 1.6—1.2

DCMU 4.3 18.5 18.6 443 38.6
AFALON
LOROX 10.0 18.5 25.7 38.5 42.8
ARESIN ... 27.2 329 41.5 529 68.6
HYVAR ... 14.3 14.3 15.7 27.2 45.8
THIURON ... 80.0 75.7 81.4 71.5 71.4
DICHLORAL UREA ... 62.8 80.0 74.3 85.0 88.5
FENAC 8.7 8.5 15.7 314 45.7

Duration of Experiment = 100 days

Total Rainfall (inches) = 25.28

No. of rainy days = 63

Table 19. Effects of new herbicides on weed infestation and cane growth 12 weeks after planting
Trial No. 2 — August 7th — November 5th 1962.

WEED INFESTATION 9% CONTROL MEAN SHOOT LENGTH 9% CONTROL

Treatments Dosage range per acre (Ib active) per Dosage range per acre (lb active) per
3 yd. logarithmic strip 3 yd. logarithmic strip
50--3.8 3.8—2.8 2.8—2.1 2.1—1.6 1.6—1.2 50—3.8 3.8—2.8 2.8—2.1 2.1—1.6 1.6—1.2

DCMU 3.8 7.7 11:3 17.6 17.7 87.7 88.8 86.6 97.4 94.7
AFALON

LOROX 6.1 7.7 16.9 23.8 28.4 78.5 76.9 87.3 82.4 95.7
ARESIN 23.8 24.6 30.8 36.9 38.9 834 93.0 94.4 90.1 109.1
HYVAR 1.5 3.9 6.2 9.8 12.3 84.2 101.3 109.1 93.7 1016
KURON 3L.5 29.6 41.8 47.5 50.1 71.1 76.2 66.8 80.5 73.8

2,4,5—TP 323 30.8 47.7 47.7 53.8 58.3 54.3 69.0 62.8 78.9
24—DP 46.2 52.3 46.2 58.7 62.1 74.9 73.3 84.1 84.4 88.5

FENAC 8.5 115 26.1 35.4 36.5 41.7 52.4 49.2 56,7 76.7
8.0—6.0 6.0—4.5 4.5—3.4 3.4—2.6 2.6—1.9 8.0—6.0 6.0—4.5 4.5—-34 3.4—-2.6 2.6—1.9
THIURON  63.5 67.5 70.1 75.4 80.4 65.8 74.1 78.3 84.2 79.9
Duration of Experiment = 9| days
Total Rainfall (inches) = 2674
No. of rainy days = 60
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Temperature. Again, the last two seasons,
1960-61 and 1961-62, are most constrasted
as far as air temperature is concerned. Similar
conditions were observed all over the islands
in the Indian Ocean.

During the last three months of the vege-
tative period, mean temperature was 1.2 °C
above normal in 1961 and 0.7 °C below normal
in 1962. Under such circumstances, cane
growth on the high ground was boosted and
reaclied the record figure of 306 T.C.A. in
1961, whereas the cool weather which set in
after cyclone Jenny obstructed the recovery of
the shattered crop, resulting in final cane yields
of only 19.4 tons per arpent in the central sector.

2. PATTERNS OF WATER DISTRIBUTION

Relative Insolation. This meteorological
element, mentioned for the first time in the
Annual Report of this Institute, also shows
wide differences for the two seasons 1960-61
and 1961-62, the former with much more
sunshine than the latter.

It is worth mentioning the high relative
insolation which prevailed early during the
severe drought and the extremely low value
observed in December of the same year, a
month associated with an all time high record
for monthly rainfall. Our experience concerning
the real importance of this insolation factor is
at the moment rather scanty.

IN OVERHEAD IRRIGATION

G. MAZERY & M. HARDY

The object of the experiment under review
was to compare, under windy conditions, the
distribution of water by various types of sprink-
lers used in Mauritius, namely : «Boom-O’'-
Rain», «Rainspray» No. 8, Low-Pressure

«Bancilhon Rav l» and the lesser known type
«Rainspray» No. 9.

The main characteristics of the different
sprinklers are summarised in Table 20.

Table 20. Characteristics of the different sprinklers

Working Pressure Total water Usual Approximate
actually spacing net area
Type of Sprinkler (a) (b) collected in of (sq. f1.)
Recom- During wet area sprinklers irrigated

mended Experiment  cu. ft./sec. by one unit

p.s.i. p.s.i.

«Boom-O’-Rain» 75—80 80 1.33 220" x 240’ 52,800
«Rainspray» No. 9 100—110 100 1.00 212" x212’ 45,000
«Rainspray» No. 8 70—75 75 0.45 100" < 120° 12,000
Low Pressure «Bancilhon» ... 14—50 30 0.012 36" <36 1,300
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No difficulty is encountered under our
local conditions in estimating this global
radiation as blue print sunshine recorders data
have been available for a number of years at
various sugar plantations, or other representative
locations working with the technical co-operation
of the official Meteorological Services of the
island. Uninterrupted  sunshine  data  are
available for Pamplemousses in the north as
from 1917, for Vacoas from 1923, for Réduit
from 1930, and for Plaisance from 1951. A
provisional map of the relative insolation of
Mauritius has been drawn by the Institute and
shows lines of average yearly percentage values
of 65, 60, 55, 50 and 45. It appears that
irrigation is only needed in the leeward region
when annual average relative insolation exceeds
60, and in the windward region above 55.

A closer network of sunshine recorders is
probably not needed, as interpolations are quite
legitimate and will give the necessary information
for any location within comparable geographical
limits of properly selected stations.

The usefulness of the above estimation of
global radiation from sunshine recording is
confirmed by observations made by JEN-HU CHANG
(1961) in Hawaii, who states «where reflection from
clouds is insignificant, the duration of sunshine
can be wused to estimate the approximate
radiation intensity».

Turc’s formula Il evaluates potential evapo-
transpiration ETp, expressed in mm of
water for periods of N days equal, or superior
to 10. Apart from global radiation Ig (esti-
mated by means of Turc’s formula I mentioned

previously), mean air temperature (t) in °C is
also needed for the same period of N days.
t

ETp (Ig+50) 0013 No—=  (ID

It is important to note that the formula II
holds only for periods of 10 days or longer.
This does not detract from its usefulness as,
in practice, irrigation intervals are seldom
shorter than ten days for commercial field crops.

In actual practice, and under our local
conditions, the evaluation of ETp for irrigation
control does not ask for the collecting of mean
air temperature data for the period considered
as is needed for duration of bright sunshine.
The fluctuations of temperature which occur
are not sufficient to alter the ETp values
significantly. For instance, a difference of 2°C,
which is likely to occur, around an average
temperature of 20°C only alters the computed
ETp by 5%, which is well within the limits
accepted for the practical use of the concept.
Consequently, the normal values of air tem-
perature for each month can be used safely for
working Turc’s formula II. This shortening of
actual meteorological measurements is quite
appreciable.

Recent compilation made at the Institute
from existing air temperature data are summa-
rized in Table 22 which shows the normal mean
air temperature applicable to any location and
month in Mauritius, provided that the altitude
in metres and the orientation (geographical
situation) are known. The table permits an
evaluation of potential evapotranspiration when
global radiation is known.

Table 22. Mean monthly air temperatures in Mauritius.

Orientation Altitude ] E M A M J J A S 0O N D
Leeward Sea Level 27.5 27.8 269 258 248 229 219 230 236 245 260 27.1
Inter Sea Level 268 27.0 263 253 238 221 21.3 220 225 234 247 26.1
Windward Sea Level 26.0 26.1 258 247 229 213 207 209 214 223 235 250
600 m 225 221 221 206 187 17.0 164 166 172 182 197 218
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A and B are two strong arms having their
fore ends fixed respectively to the top and bottom
of collar C and their rear ends extending backward
towards the rear of the tractor. A’ and B’
(the latter not visible on the drawings) are fixed in
a similar way to collar C'. The projecting rear
ends of A and A’ bend inwards behind the body
of the tractor and join in S to form the upper
linkage point between tractor and trailer.
Similarly B and B' join in I, situated about
24 inches vertically below S, to constitute the
lower linkage point between the tractor and
the trailer, The length of arms A, A’, B and B’
is such that the line SI lies clear behind the
tractor. The rigidity of the structure consisting
of these four arms and collars C and C' is
ensured by means of adequate braces Y. These
braces are fixed in such a way as to allow
the free oscillation of the whole structure in the
vertical plane, and a clear space at the rear
for the eventual use of the power take off of
the tractor.

A robust piece of metal R having two
holes pierced at right angles can pivot laterally
round a vertical pin V secuied at S. The top
end of a telescopic strut K is attached to R
by means of an horizontal pin H. K may be
adjusted to any length by means of locking
device N. When the tractor-trailer assembly
is in operating position, the draw bar D of the
trailer exerts a downward pressure at link point
I to which itis attached, while strut K, whose
lower end is pinned to wings J fixed to the root
of draw-bar D, exerts at point S an upward
thrust which maintains the whole system in
equilibrium. The ground clearance of point I
is determined by the adjusted length of K.

With this combination, the structure suppor-
ting link points S and 1 onthe one part, and
the trailer and strut K on the other, form an
assembly which is perfectly rigid in the vertical
plane. In consequence, any load carried by
draw bar D is supported by collars C and C’

which exert a corresponding vertical thrust
passing through centre line P.P* of drums
T and T’, ie. between the rear and front

axles of the tractor. Thus the whole weight
of the trailer is distributed between the front
and rear wheels, ensuring an adherence to the
ground directly proportional to the load being
carried. On the other hand, the link points S
and I being clear behind the tractor, draw bar
D and strut K can pivot freely at S and ]I
in an horizontal plane giving a minimum turning
radius to the assembly.

For the hitching operation, link points S
and 1 may be lowered or raised by means of
the hydraulic lift M of the tractor, or manoeu-
vred by hand.

If it is not desired to use the strut K, for
example when moving light loads, the link
point I may be maintained at the normal
working height by means of locking device L,
which can secure the whole oscillating structure
in any required position.

The “Rational Load Distributor’ fitted to
a light tractor has increased its safe carrying
capacity from 2.5 tons to 4.5 tons, In another
case, when fitted to a 40 H.P. tractor, it has
been possible to haul safely heavy cane loads
on mountain slopes with gradients of over |
in 4, where empty trailers could hardly be
manoeuvred when using the standard attachment.
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Table 27. Syrup, Massecuites and Molasses, 1957-62.

1957 1958 1959 1960 1961 1962

Syrup purity 88.2 87.3 87.9 83.6 85.3 86.5

A massecuite purity ... 79.6 81.0 81.7 79.7 82.0 82.2

Purity drop : A massecuite 20.7 20.8 20.1 20.6 22.3 20.3

B massecuite 21.1 20.8 21.1 19.5 22 21.2

C massecuite 22.3 22.7 23.6 21.6 24.6 229

Crystal % Brix in C massecuite ... 334 34.1 35.3 332 36.0 34.6

Magma purity 82.1 81.0 81.5 81.8 82.3 82.4
Table 28. Final molasses, losses and recoveries.

1957 1958 1959 1960 1961 1962

Final molasses : Gravity purity 5 37.9 36.7 37.2 35.7 36.2

Red. Sug. 9 Brix 16.2 15.8 14.6 14.6 16.6 13.8

Tot. Sug. %, Brix 53.9 53.7 51.3 53.4 524 50.1

Wt. % cane (@) 95° Brix 2.45 2.59 2.53 3.08 2.81 2.67

Sucrose loss in final molasses %, cane 0.92 0.93 0.88 1.09 0.96 0.92

Undetermined losses %, cane 0.23 0.17 0.16 0.26 0.21 0.21

Industrial losses %, cane 1.22 1.18 1.13 1.43 1.24 1.21

Boiling House Recovery 91.3 91.1 91.4 87.1 89.9 90.4

Reduced Boiling House Rr'covery 89.0 89.3 89.6 88.5 89.7 89.7

2. RESULTS

OF EXPERIMENTS WITH BUSAN 881 FOR

MILL SANITATION

E. C. VIGNES & R. de FROBERVILLE

During the past few years, a new type of
organic sulphur bactericide, Busan 881, has been
used for the control of micro-organisms in
sugar factories in several countries of the
Western Hemisphere. It is reported that tests
have given very encouraging results leading to
considerable savings in sucrose. In order to
assess the eflectiveness of this compound under
local conditions, tests were carried out during
the 1962 campaign in two sugar mills : one
situated in the north of the island (A), and one
in the south (B). This account aims at review-
ing the results obtained in the light of data

collected.

Nature and action of Busan 881.

Only recently has Busan 881 been added to
the list of bactericides already on the market.
It is manufactured by Beckman Laboratories

Inc., Memphis, Tennessee and has the following
composition :

Active ingredients e
Disodium cyanodithioimidocarbonate 12.7
Ethylenediamine . 4.8
Potassium N- melhyldzthmcarbamate 17.5
Inactive ingredients 65.0
100,0






Table 30. Weekly averages for crusher and mixed juices in factory B,
Week of grinding Brix Sucrose Purity Invert Glucose  Drop in  Increase
sugar ratio purity  in glucose
ratio
NO BUSAN 88l
Third
Crusher juice 17.18 15.45 89.9 0.407 2.63
Mixed juice 13.00 11.41 87.8 0.342 2.99 24 0.36
Fourth
Crusher juice 17.69 15.92 90.0 0.452 2.84
Mixed juice 13.30 11.64 87.5 0.424 3.64 2.5 0.80
BUSAN 881 — [5 ppm.
Fifth
Crusher juice 18.17 16.47 90.6 0.402 2.44
Mixed juice 13.50 11.93 88.4 0.389 3.26 2.2 0.82
Sixth
Crusher juice 18.62 16.88 90.7 0.353 2.09
Mixed juice 13.79 12.35 89.6 0.298 2.41 1.1 0.32
Seventh
Crusher juice 18.76 17.16 91.5 0.393 2.29
Mixed juice 14.26 12.64 88.6 0.370 3.13 29 0.84
Eighth
Crusher juice 19.43 17.34 89.2 0.472 2.72
Mixed juice 14.77 12.92 87.5 0.424 3.28 1.7 0.56
NO BUSAN 881
Ninth
Crusher juice 18.95 17.19 90.7 0.470 2.74
Mixed juice 14.42 12.74 88.3 0.446 3.51 24 0.77
Tenth
Crusher juice 19.48 17.71 90.9 0.355 2.00
Mixed juice 14.82 13.25 89.4 0.362 2.74 1.5 0.74

Mode of application

Both factories concerned in the experiment
employ the same system of compound imbibition,
cold water being applied to the bagasse entering
the last mill. Busan 881 was added to the
juice leaving the last mill and, therefore the
chemical circulated with the juice back towards
the first mill. The compound flowed under
gravity into the last mill juice gutter, the flow
being adjusted to the crushing rate. A steady
flow was maintained.

According to instructions received from the
manufacturers the efficacy of the bactericide was
assessed in two different ways, namely, the
effect on the drop of purity between crusher
juice and mixed juice and the effect on the
increase in glucose ratio on passing from crusher
juice to mixed juice.

In both factories, crusher juice is sampled
by hand every 5-10 minutes for 1} hours.
Mixed juice is sampled automatically. Refrac-
tometric Brix is determined on the samples
which are then composited; part being preserved
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with neutral lead acetate for the determination
of glucose and part with basic lead acetate for
sucrose determinations. Every day the com-
posite samples are analysed for sucrose and
glucose. The daily averages for Clerget purity
and glucose ratio for the two juices are calcu-
lated. Weekly averages are arithmetical in the
case of crusher juice, and proportional in that
of mixed juice. In both factories, Busan was
added at the rate of 15 p.p.m. on the mixed
juice; in factory A during the ninth and tenth
weeks of the grinding season, and in factory B
during the fifth, sixth, seventh and eighth
weeks. The relevant averages obtained in both
factories are shown in Tables 29 and 30. Weekly
figures are tabulated for the period when
Busan 881 was applied as well as for two weeks
before and two weeks after the tests.

Discussion

In Table 29 are assembled the averages for
factory A. As far as the average drop in
purity is concerned, the slight differences,
between the figures obtained before, during
and after the tests, have probably no practical
significance. However, it is interesting to com-
pare the figures for the increase in glucose ratio.
This ratio, being the result of exact chemical
analysis of carefully preserved samples, is a
most reliable criterion for assessing the value of
the bactericide. Unexpectedly, the percentage

of reducing sugars is apparently greater when
Busan 881 was added at 15 p.p.m. than for the
two weeks prior to addition. In other words,
the data seem to indicate that the addition of
Busan 88! had no practical effect on the amount
of inversion encountered in the course of
manufacture at factory A.

A review of Table 30 reveals a similar state

of affairs in factory B. Although actual
differences are observed between individual
averages, no consistent improvement due to

the use of Busan 881 was recorded. Some low
averages do occur during the period of treat-
ment but in view of the inconsistency of results
obtained no real significance can be attributed
to these figures.

It thus appears that the amount of Busan
881 employed in both factories did not prove
effective in preventing the growth of micro-
organisms. This may be due, in part, to the
apparently high standard of sanitation encoun-
tered in both mills concerned. Mill housings
are washed every few hours with powerful jets
of hot water and the amount of slime is kept
at a minimum. Moreover, thorough cleaning
is effected during the week-end shutdown. As a
result, the use of up to |5 p.p.m. of the com-
pound apparently has no effect on mill-house
efficiency. Busan 881 is an expensive chemical
and it would seem, in consequence, that its use
for mill sanitation is not warranted under local
conditions.

REFERENCE

APPLING, J. W. and WARNER, 1. (1959).

Micro-organism control in Cuban sugar mills. Sug. J. 22(8) : 19-27.

3. NOTES ON THE PERFORMANCE OF ROTARY VACUUM FILTERS

H. F. WIEHE
As pointed out by ST. ANTOINE and since the ultimate purpose of the filter station
Vignes  (1961), the best way of judging the is to recover as much sucrose as possible from

performance of a vacuum filter as regards
elimination of solid impurities from the filtrate
is to determine the daily retention. However,

the muds leaving the clarifier, the overall
efficiency of the filtering operation cannot be
evaluated only by the percentage of mud solids









Fig. 45. Yeast cells from raw sugar. Top: Saccharomyvees rosei, Bollom : Dekkeromyces sp.
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(a) Viscosity being the major limiting
factor to molasses exhaustion, the
1700 r.p.m. machine may be expected to
cause a reduction in the sugar lost in
final molasses as it can efficiently purge
more viscous molasses than the 1450
r.p.m. machine.
Since the 1700 r.p.m. machine can deal
with more viscous massecuites, the
latter may be reheated to a lower
temperature  before  centrifugalling,
with consequently less danger of re-
melting the sugar crystals.
(¢) In the boiling process generally
followed in Mauritius, in which the
C sugar is used as a footing for the
A and B strikes, heavy recycling

(b)

of molasses results with decreasing
magma purities. The use of 1700 r.p.m.
centrifugals considerably reduces this
danger since it is an easy matter with
these centrifugals, to obtain C sugar
polarizing 85° or better, whilst during
the tests C sugar exceeding  82°
could not be obtained, on the average,
with the 1450 r.p.m. machine.

30. Under conditions prevailing during the
tests, for a given massecuite temperature,
molasses purity was a direct function of the
heating water temperature. It thus seems that
it is possible to reduce appreciably the sucrose
losses in  final molasses by lowering the
temperature of the water used for reheating final
massecuites to 60°C or below.

5. STUDIES ON THE OSMOPHILIC YEASTS IN RAW SUGARS

R. ANTOINE, R. de

(a) Survey of the yeast flora

The investigations started at the end of 1961
have progressed further this year. These
involved : (i) analysis of raw sugar samples
from each factory so as to determine their
osmophilic yeast content and activity by plate
counts on osmophilic agar and fermentation
tests on sugar solutions at 55° Brix; (ii) iden-
tification of yeasts isolated; (iii) evaluation of
the effect of yeasts on the keeping qualities of
raw sugars; and (iv) determination of the
manufacturing stage at which the sugar product
is contaminated.

The analysis of sugar samples showed that
active yeasts are present in raw sugars from all
factories. the numbers and types varying con-
siderably from factory to factory and probably
from one season to another. The lowest
number of colonics encountered was 17 per
gram of sugar and the highest 1,690. There was
no correlation, however, between the number
of yeast colonies present and fermentative
capacity.

FROBERVILLE & C. RICAUD

Several colonies, which appeared structurally
different, were isolated from the plates. Some
of their morphological and physiological cha-
racters were studied and, with the assistance of
the Centraal Bureau Veor Schimmelcullures in
Holland, eight different species were identified.
Table 33 gives a list of these yeasts and their
ability to ferment certain sugars, as revealed
by fermentation tests.

A few of these yeasts could prove danger-
ous, particularly Saccharomyces rouxii which
was the most frequently encountered. This
yeast does not ferment saccharose but tolcrates
high osmotic pressures, up to 70°Brix, and can
attack glucose and lower the pH dangerously,

In order to assess the effect of ycasts on
the keeping qualities of raw sugars, the yeast

content, humidity and pol. of sugar samples
were determined immediately after sampling
and again after 5 months storage, in the
laboratory, in sterile conical flasks stoppered

with cotton wool,
shown in Table 34.

The changes observed are
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(b) Preliminary investigations on the control

of yeasts in sugar factories.

Preliminary investigations, carried out at
one factory where crystallizers are cleaned with
steam at regular intervals during the crushing
season, have given an indication that this
procedure could slow down the build-up of the
yeast population to a certain extent but would
not be efficient enough to reduce the yeast
content in raw sugar to a desirably low level.
The search for a suitable sanitizing agent that
could be used, economically, in addition to
steaming, has thus started. Such a compound
could also be used for regular disinfection of
the gutters along which massecuite is carricd
to the centrifugals.

To this effect, a series of laboratory tests
have been carried out to evaluate the activity
of the germicide Weladyne, a detergent com-
pound containing iodine, against the yeasts
Saccharomyces rouxii and Torulopsis versatilis.
The following procedure was adopted. Stan-
dard 24 -hour malt extract broth cultures of
the test organisms were used in all the tests.
One ml. of the culture was added to each of
100 ml. germicide solutions of different concen-
trations. From the resulting suspensions, one
ml. aliquots were removed after 1, 5, 15 and
30 minutes and transferred to 9 ml. of ncu-
tralizer. After allowing an exposure of two
minutes to the neutralizer, one ml. of the
germicide-neutralizer mixture was transferred to

Table 35.

malt extract broth and incubated for 72 hrs.
at room temperature. The presence or absence
of viable yeast cells in these broth cultures,
after incubation, was ascertained by plating.
The neutralizer used, a suspension of Lecithin
in Tween 80, was tested concurrently and
found to be eflfective against the highest con-
centration of germicide tested. Control tests,
in which water was substituted for the ger-
micide solution, showed that the neutralizer had
no germicidal activity.

The germicide was tested at concentrations
giving 5, 10, 15, 20 and 25 ppm. of available
iodine. The first tests were carried out with
the germicide solution in pure sterile water.
Further tests were made with the addition of
different amounts of pure sucrose (25, 50,
75 and 100 gm.) to 100 ml. aliquots of the
germicide solution.

The results of these tests for S. rouxii are
summarized in Table 35. There was no appre-
ciable difference in response between S. rouxii and
T. versatilis. In the absence of sugar, short expo-
sure to Weladyne at a concentration as low as 10
ppm. available iodine can be totally effective
against these yeasts. The effect of adding sucrose
was appreciable only at the highest levels, 75 and
100 gm. i.e. approximately 40-50° Brix. At
such sugar concentrations, which are likely to
be expected in the crystallizer wash water, a
longer time of exposure to the germicide Iis
needed.

Lowest time of Exposure (minutes) at which S, Rowuxii is killed by Germicide

at various concentrations, in presence of varying amounts of Sucrose.

Germicide
concenlration
(ppm. available 0 25
iodine)

5
10
15
20
25

F A BT -
et L

*  Yeasts not killed even at 30 min. exposure.

Sucrose added (gm.)

50 75 100
5 30 —
I ) 15
I 5 15
1 5 3
1 1 5






to yield sugars of poor keeping quality, tech-
nically it is a better proposition to separate as
much of it as possible by fine screening even
if more has to be added at the filter station.

Although the capital cost of a DSM screen
is appreciably larger than that of a vibrating
screen of the same capacity, the following

points, already mentioned, should again be
emphasized :

(i) low maintenance costs, as there are no
moving parts,
good sanitation, as both the upper and
under surface of the DSM screen are

easily accessible for cleaning.

(i)

7. NOTES ON THE INSTALLATION AND MAINTENANCE OF pH CONTROLLERS

F. LE GUEN

Many factories in Mauritius have in recent
years installed automatic pH controllers for the
liming of the mixed juice. Whilst excellent
results have been obtained in some factories,
this has not been the case everywhere, Most
of the difficulties that have been encountercd
could be traced to the fact that, in many
instances, pH controllers had been installed
without attention being paid to the fact that a
liming station which is being operated manually,
may not be satisfactory with automatic control.
It is therefore necessary to make a study of the
liming system of a factory whenever it is proposed
to install an automatic pH controller and to
carry out the modifications that may be required.

It is most important when using automatic
control for the liming of cane juice, to try to
attain stable conditions because the reactions
between lime and cane juice are extremely complex,
and as a result, equilibrium conditions are
probably never attained (Hownig, 1953).
In order to obtain good control, it is therefore
necessary to reach a state of dynamic equili-
brium at the liming tank, i.e. for the pH to be
constant at the outlet of the tank, the rate of
flow of juice through the tank, the density of
the added milk of lime, and the hydrostatic head
of lime supplying the control valve must also be
kept constant. In addition to this, it is essen-
tial that efficient mixing of the added milk of
lime with the incoming juice be attained; this
is all the more difficult to obtain on account of
the large volumetric ratio between the juice and
the milk of lime.

Mixing

The tanks normally used for mixing are
cylindrical in shape and slightly taller than wide.
Owing to the cylindrical shape of the tanks, a
paddle which merely imnarts horizontal circular
motion to the liquid in the tank is inefficient as
a mixing device since it whirls the liquid
without promoting turbulence. One of the best
ways of promoting turbulence is to have, as in
fig. 46, an inverted cone submerged in the tank.
A propeller pushes the liquid down the tank
and up along the sides. It then flows down
again into the cone towards the propeller.
This promotes active circulation in a vertical
plane and creates a high degree of turbulence;
it is essential however, that the cone be sub-
merged. :

Variations in the flow of juice and pre-liming

The liming station is normally situated
after the juice scales and before the juice
heaters if, as is the case in most of our factories,
cold liming is practised. The flow of juice from
the scales being intermittent, it is necessary to
have surge tanks to even out this flow before
the juice goes to the liming tanks. The
capacity of these surge tanks depends upon
that of the scales; there are usually two of
them. These tanks are also used to carry out
a pre-liming of the juice before it reaches the
final liming tank in order to enable finer
control at the final liming tank to be achieved.












BY-PRODUCTS

1. FURTHER EXPERIMENTS ON THE RECOVERY AND NUTRITIVE VALUE

OF CANE JUICE PROTEIN

E. C. VIGNES & R. de FROBERVILLE

OLLOWING the work carried out in
F previous years on the extraction of
protein from sugar cane juice, it was
decided to apply certain modifications to the
existing process during the 1962 crop. The
aim was to attempt to reduce as much as
possible the amount of hard wax present in the
protein coagulate. As a result, it was hoped
that the percentage of crude protein in the
product would, at the same time, be increascd.
For this purpose the small Westfalia KG 10006
discontinuous separator was again used, this
year at Mon Désert—Alma S. E.
The following procedure was adopted.
Cold mixed juice was strained through a 120-
mesh stationery screen, centrifuged in the

separator and stored in tanks capable of
holding 4 tons of juice. Centrifuging was
continued until the tanks were filled when the
machine was dismantled and cleaned. The
stored pre-centrifuged juice was then pumped
into a tank fitted with a perforated steam coil,
heated to over 90°C by live steam injection and
again fed to the centrifuge. The coagulate
obtained during the hot centrifugation was then
collected for analysis.

As will be seen from Table 37 it
possible to obtain a product with a
percentage of fats and wax.

Moreover the amount of hard wax was
higher in the case of the cake separated by
cold centrifugation than in the heat coagulate.

was
lower

Table 37. Fats & Wax and Protein content of cake obtained by centrifuging cane juice

1. Cake separated by cold

mixed juice

centrifuging

2. Coagulate obtained by heating pre-centri-
fuged juice
1961  without

3. Coagulate obtained in

pre-centrifugation

Dry ecake %,  Fats & Wax % Protein %,

Juice Dry matter Dry matter
0.21 8.2 9.8
0.28 22.0 25.6

— 25.0 228
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2. THE DIGESTIBILITY OF RATIONS COMPOSED OF
CANE TOPS, MOLASSES, AND SCUMS

D. H. PARISH

Introduction

In Mauritius dietary protein supplies for
non-ruminants and human beings are expensive
and generally imported, but even for ruminants,
fodder is often scarce and of poor quality. Any
local source of potentially cheap protein there-
fore must be exploited.

The only crop of importance in Mauritius
is sugar cane, and although the green tops
could be used for the preparation of leaf-
protein (Pirie (1960)), local cow-keepers take
most of the available tops for fodder.

BonaMe (1897) stressed the value of scums
as a potential fodder and pointed out that
they were used in the West Indies as food for
oxen and pigs, whilst PriNseEN GEeERLIGS (192])
speaks of the use of filter press cake as food
for animals, and mentions that it was even
eaten by the poor of the district.

ParisH (1960) drew attention to the fact
that in Mauritius several thousand tons of plant
protein were being dumped in fields in the form
of filter cake, in an island whose population
is chronically short of dietary protein.

This paper has led to attempts to prepare a
high protein meal by centrifuging heated cane
juice (ST. ANTOINE and VIGNES (1962)) and has
resulted in renewed interest in scums as a
feeding stuff (Staus and DARNE (1962)).

As the by-products of the sugar industry
which contain some protein are cane tops,
filter muds, and molasses, the chemical compo-
sition of these materials has been studied.

Whilst molasses can be fed to all animals,
the feeding of cane tops and filter muds must
probably be restricted to ruminants. Preli-
minary studies on the digestibility of rations
composed of cane tops, scums, and molasses,

have therefore been made using sheep as the
test animal.

Two sheep of equal weight (about 25 Kgs)
were used in these trials, the harness equipment
for collecting faeces and urine being of the
type used by Mac DonaLD (1962); the cages,
which were made locally, were also based on his
design.

All the rations were fed ad lib. and water
was available at all times. In each trial the
animals were kept on the experimental ration
for a total of seventeen days, a ten day stabili-
zation period followed by a seven-day collection
period.

Results

Table 40 shows the crude protein content of
cane tops from different varieties harvested at
different periods of the crushing season.

Table 41 shows the average composition of
Mauritius cane tops together with data obtained
by BuTTErRwORTH (1962) in Trinidad.

Table 42 shows the nitrogen content of
local molasses from the sub-humid, humid, and
superhumid zones. Samples of molasses were
taken each fortnight from factories in the three
zones and a weighted sample, depending on the
molasses production of the factory concerned,
was taken to give a final sample as represen-
tative as possible of local molasses.

Table 43 gives the results of the analyses
carried out on factory filter muds produced in
1962. The samples were taken daily from each
factory throughout most of the crushing season
and bulked for weekly analyses.

The results of the digestibility trials are
given in Tables 44, 45 and 46.
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Composition of filter mud cakes

The author, (ParisH, 1962) reviewing the
data available on the composition of filter muds,
concluded that those produced in Mauritius
were amongst the richest in the world in terms
of crude protein content, with an average
content of 17%. However the results obtained
in 1962 give an average crude protein content
(excluding the filter press factories) of only
about twelve per cent.

Whether the low levels obtaining in 1962
were the results of climatic conditions is not
known, but 1962 was certainly an abnormal
year for cane growth, there being an intense
cyclone at the end of February, followed by one
of the coldest and wettest cane ripening periods
on record.

As would be expected, the filter press muds
have a much higher content of crude protein,
due to the generally lower level of fibre.

The total crude protein from the cane
juices removed in the factory filters was for-
merly estimated at about 6000 tons, but on the
results of the 1962 analyses, the figure would
be much lower, being around 4000 tons.

The value of scums as a potential feeding
stuff, if the 1962 analyses are taken into
account, is lower than had been supposed.

The digestibility of rations composed of mixtures
of dried cane tops, dried scums and molasses.

The results of the digestibility trials are
given in tables 44, 45 and 46.

In Mauritius there is no shortage of rough-
age for animals, and molasses being cheap
should be readily available for feeding. Much
work has been done in the United States on
the utilization of bagasse-molasses mixtures for
fattening steers (BrowN 1962) and there is no
doubt that if a high quality basic ration is
available then these mixtures can find a place in
the general farm economy.

The major livestock feeding problem in
Mauritius is, however, one of a complete lack
of cheap dietary protein.

If scums which are known to contain
fairly large amounts of protein could be used,

then, a valuable advance in the economy of
this island would be made.

The results of these preliminary digestibility
trials enable an indirect assessment of the
digestibility of the protein in the scums to be
made, by calculating the digestibility of the
protein in the cane-tops: molasses ration, and
correcting the digestibility of the protein in the
scums: cane-tops: molasses ration for this.

If this is done then the crude protein in the
air-dried scums has an apparent digestibility
coefficient of about one-third, and for the
oven-dried scums about one-seventh of the
protein only is digested.

This would seem to indicate that, even when
the scums are carefully dried, the digestibility of
the protein is low and also, possibly, that the
high levels of scums depressed the digestibility
of the rations.

If the high scums: cane-tops: molasses ration
(ration 1) is compared with the cane - tops
molasses ration, it is seen that the digestible
crude protein is actually less in the former,
although it contained almost twice as much
protein.

Total digestible nutrients are also lower in
the scums ration, but feed intake was slightly
higher.

It is known that the percentage of molasses
in a diet affects the digestibility of the ration,
and it could be that a higher level of molasses
in the rations would have improved the value
of the protein in the scums.

The results of this work indicate that the
original aim of isolating the protein from the
juice before liming is the most profitable line
of research, as the protein of dried scums is of
low digestibility,

Summary

The composition of cane tops and filter
muds and molasses has been studied, and
digestibility trials using sheep have been carried
out on rations composed of these materials.

Results indicate that for the 1962 crushing
season the level of the protein in scums was
around 129% and that the digestibility of the
protein is low.
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Table 1.

General description of sugar cane sectors of Mauritius,

Latosol

Prairie

forest

Humic Latosol

Humic Ferruginous

Latosolic Reddish

Latosolic Brown

Dark Magnesium Clay

Grey Hydromorphic

Low Humic Gley

« Médine »

« Lauzun »
« Magenta »

« Balaclava »

« Rosalie »

« Labourdonnais »
« Mont Choisy »

« Lauzun »

« Balaclava »
« St. André »

« Sans Souci »

« Mont Choisy »

« Rose Belle »

« Balaclava »

« Valetta »

« Riche Bois »

« Belle Rive »

« Sans Souci »
« Midlands »

« Chamarel »

« Labourdonnais »
« Mont Choisy »

« Rose Belle »
« Bois Chéri»

SECTORS WEST NORTH EAST SOUTH CENTRE
— |
Pamplemousses Grand Port Plaines Withems
DISTRICT Black River Flacq & &
Riviére du Rempart Savanne Moka
ORIENTATION Leeward — Windward Windward —
P Lowlands and
HYSIOGRAPHY Slopes Lowlands Slopes Slopes Plateau
GEOLOGY Late lava — Pleistocene.
PETROLOGY Compact or vesicular doleritic basalts and subordinate tuffs.
ALTITUDE Sea level - 900 f1. Sea level - 600 ft. Sea level - 1,200 ft. Sea level - 1,200 ft. 900 - 1,800 f1.
HUMIDITY PROVINCE Sub-bumid Sub-humid to bumid Humid to super-humid
ANNUAL RAINFALL,
inches, Range and mean (30 - 60) 44 (40 -75) 55 (60 - 125) 94 (60 ~ 125) 90 (60 - 150) 90
MONTHS RECEIVING September ¢
LESS THAN TWO June to October D etonar © None
INCHES RAIN ctobe
AVERAGE JAN. 27.0° 26.5° 25.5° 25.0° 23.5°
TEMPERA-
TUREC | juL. 210 20.5° 19.5° 19.0° 17.5°
CYCLONIC WINDS,
greater than 30m.p.h. December to May
during 1 hour
PEDOLOGY . -
Great Soil Groups Soil Familics
Low Humic Latosol « Richelieu » « Richetieu » « Réduit » « Réduit » « Réduit »
« Réduit » « Bonne Meére » « Ebéne »

« Riche Bois »
« Belle Rive »

« Sans Souci »
« Midlands »

« Médine »
« Rose Belle »

« Bois Chéri »

« Yaletta »
« Petrin »

SUGAR FACTORIES
Production in
1000 metric tons

(1961 - 1962)

Mon Loisir 28
St. Antoine 25
Solitude 24
Beau Plan 22
The Mount 19

Beau Champ 26
Constance 22

Lithosol — « Melleville » « Pl. des Roches » « Melleville » —
« Melleville »
IRRIGATION Common Some Rare
APPROXIMATE | Sector 56 91 72 160 63
AREA
1000 arpents Cane 1 53 44 63 26
CANE PRODUCTION N
1000 metric tons 2%0 1,300 960 1,590 480
SUGAR PRODUCTION N
1000 metric tons » 134 109 177 57
Médine 34 Belle Vue 29 Union Flacq 62 Savannah 27 Mon Désert 31

Mon Trésor 23
Riche en Eau 21
Rose Belle 20

Unioa 19
Britanma 18
Bel Ombre 15
Benarés 12
St. Félix 12

Ferney 1

Highlands 21
Réunion 19
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Table I1. Area under sugar cane in thousand arpents(l), 1956 - 1962.

Area reaped
Area under
Year cane
Island Island West North East South Centre

1956 181.21 167.90 8.74 48.16 35.95 53.17 21.88

1957 182.67 169.58 8.95 48.27 35.72 54.25 2229

1958 189.22 176.69 9.20 49.14 38.78 56.62 2295

1959 195.31 183.12 9.62 50.37 40.93 58.77 23.43

1960 201.61 188.36 10.22 51.50 42.15 60.34 24.14

1961 201.17 187.29 10.33 50.71 41.98 60.29 23.98

1962(2) 202.00 192.88 10.42 52.51 42.61 62.38 24.97

NOTE: (1) To convert into acres, multiply by 1.043
, hectares, ,, , 0422
(2) Provisional figures.
Table III. Sugar production in thousand metric tons(1l), 1956 - 1962.
Crop No. of
Year factories | Av. Pol. Island West North East South Centre
operating
1956 26 98.6 572.5 31.06 167.14 110.22 187.60 76.47
1957 26 98.5 562.0 36.05 141.28 103.31 198.86 82.50
1958 25 98.5 525.8 31.80 137.17 106.07 178.80 72.01
1959 24 98.6 580.4 35.22 141.95 123.76 195.86 83.59
1960 23 98.0 235.8 18.06 75.22 50.02 72.24 20.24
1961 23 98.8 553.3 32.62 140.05 111.92 183.77 84.90
1962(2) 23 98.7 532.6 35.06 154.67 109.25 176.78 56.88
NOTE: (1) To convert into long tons, multiply by 0.984

short ,, ,

(2) Provisional figures.

» 1.102
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Table IV. Yield of cane metric tons per arpent(l), 1956 - 1962.

1956 1957 1958 1959 1960 1961 1962(2)
ISLAND
Millers 32.0 32.2 30.5 325 15.3 322 28.0
Planters 21.0 19.1 19.1 19.7 10.2 20.5 19.8
Average 26.3 25.6 24.5 25.9 2.7 26.4 240
WEST
Millers 322 359 324 344 213 353 31.8
Planters 24.1 27.8 25.2 26.4 13.5 23.4 25.1
Average 27.0 30.8 28.0 29.3 16.2 27.8 279
NORTH
Millers 32.2 29.0 29.5 30.0 19.2 29.2 31.1
Planters 222 16.9 17.5 17.1 11.4 20.6 21.4
Average 25.5 21.1 21.6 21.5 14.1 23.5 24.8
EAST
Millers 3L.6 31.5 315 33.0 16.3 327 29.0
Planters 19.2 17.2 16.8 19.2 9.3 17.9 17.1
Average 23.9 22.9 22.4 24.8 12.2 24.4 22.5
SOUTH
Millers 31.7 32.8 30.3 323 14.6 317 27.7
Planters 20.9 22.0 22.5 21.4 9.4 20.8 20.7
Average 28.3 29.3 274 28.6 12.9 28.3 25.5
CENTRE
Millers 32.7 34.1 30.6 349 9.7 36.7 22.1
Planters 19.0 20.4 19.9 22.0 7.6 23.7 16.0
Average 27.1 28.6 259 29.1 8.8 30.8 19.4
NOTE: (D T comert i e matarer” ™0 P G5
L metmicionhectare, ) 3370

(2) Provisional figures.

(3]

s
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Table V. Average sugar manufactured ° cane(l), 1956 - 1962.

Crop Year Island West North East South Centre
1956 12.95 13.17 13.59 12.84 12.47 12.89
1957 12.94 13.07 13.86 12.64 12.49 12.88
1958 12.14 12.36 12.95 12.22 I1.53 12.12
1959 12.24 12.48 13.08 12.22 11.64 12.27
1960 9.84 10.94 10.34 9.73 9.29 9.56
1961 11.19 11.40 11.76 10.94 10.78 11.47
1962(2) 11.52 12.07 11.88 11.38 11.13 11.77

NOTE: (1) To comverr into tons cane per ton sugar manufactured: divide 100 by above percentage.

(2) Provisional figures.

Table VI. Tons sugar manufactured per arpent reaped, 1956 - 1962.

Island West North East South Centre
1956 3.41 3.56 3.47 3.07 3.53 3.49
1957 3.31 4.02 292 2.89 3.66 3.68
1958 2.98 3.46 2.79 2.74 3.16 314
1959 3.17 3.66 2.81 3.03 3.33 3.57
1960 1.26 1.96 1.49 1.19 1.20 0.84
1961 2.95 316 2.76 2.67 3.05 3.54
1962(1) 2.76 3.36 2.95 2.56 2.83 2.28
NOTE - (I) Provisional figures.




Table VII. Monthly rainfall in inches.

Average over whole

sugar cane area of Mauritius.

GROWTH PERIOD

MATURATION PERIOD

(deficient months in italics) '}2:;;“:‘,% (excess months in italics) "&Log}

Crop year monthly monthly

NOV. | DEC. | JAN. | FEB. | MAR. | APR. | MAY | JUNE | %9 | juLy | AUG. | SEPT. | OoCT. |e%cesses)

Normals
1875-1949 ¥ 377 | 7.09 | 11.04 | 11.06 | 1209 | 950 | 691 | 496 | 1500 | 459 | 415 | 290 | 281 | 250
Extremes | 052 | 174 | 269 | 259 | 335 | 145 | 162 | 097 | 220 | 162 | 060 | 069 | 076 | 0.00
todate | 13.18 | 44.81 | 32.46 | 36.04 | 38.98 | 27.60 | 2141 | 1649 | 2020 | 1023 | 1252 | 806 | 9.83 | 9.40
1947 1036 | 342 ) s06 | 683 | 426 | 969 | 350 | 566 | 2257 1 276 | 391 | 220 | 124 | 0.0
1948 252 | 683 | 823 | su0 | 804 | 1213 | 260 | 180 | 2179 | 412 | 284 | 334 | 208 | o061
1949 401 | 548 | 481 1671 | 886 | 701 | 330 | 1009 {1717 | 41n | 191 | 139 ] 139 | o000
1950 334 | 342 | 1020 | 521 J 2308 | 1130 | 298 | 702 | 1472 | 447 | 502 | 280 | 235 | 087
1951 305 | 58 | 1165 | 820 | 1089 | 798 | 700 | 726 | 743 | 491 | 541 | 416 | 384 | 387
1952 408 | 222 | s2 | 1107 1688 | 1001 | 569 | «s86 | 1231 | 822 | 5201 347 { 313 | sl
1953 606 | 1805 | 1165 | 659 | 1057 | 835 | 119s | 1275 | 704 1000 | 472 | 307 | 268 | 625
1954 376 | 1147 | 500 | 796 | 1489 | 620 | 649 | 606 | 1288 | 644 | 504 | 4«11 | 153 | 376
1955 a81 | 579 | 450 | 2328 | 1960 | 1097 | 883 | 773 | 844 | 466 | 385 | 368 | 112 | o085
1956 303 | 770 | 1202 | 1350 | 1060 | 414 | 593 | 490 | 863 | 2094 | 282 | 168 | 140 | 000
1957 208 | 811 | 780 | 698 | 893 | 1066 | 619 | 366 | 1424 | 355 | 254 | 3321 096 | 0.42
1958 209 | 1026 | 13.49 | 1328 | 29.54 | 1329 | 495 | 220 | 640 | 822 | 451 | 150 | 247 | 399
1959 118 | 306 | 1364 | 948 | 1393 | 481 | 304 ] 180 | 1991 | 307 | 601 | 267 ] 653 | 559
1960 1143 | 658 | 2346 | 1829 | 1697 | 173 | 323 | 506 | 1196 | 357 | 229 | 806 | 149 | 5.6
1961 248 | 303 | 431 | 2591 796 | 758 | 470 | 703 V28 | 784 | 565 1 205 | 226 | 475
1962 389 | 4481 | 1117 | 1542 | 1447 | 502 | 562 | 5490 | 567 | 280 | 350 | 379 | 528 | 3.36
NOTE: To convert into millimetres, multiply by 25.4

IA
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Table VIII. Highest wind speed during one hour in miles(l). Average over Mauritius.
Crop 1949 1950 1951 ] 19521 1953| 1954 1955] 1956 1957| 1958 1959 | 1960| 1961 § 1962
Ycar
November — 1 21 (7124 | 1818114 ]16]12 13 ]13]19 ]| 16| 18
Dccember 18116 |24 |21 | 1516 1517 |13 13 ] 14 ] 15| 15 |43(2)
January 27 | 26 | 21 | 22 )18 |} 28 | 13 |20 | 20| 14 | 17 |53(2) 16 | 20
Fcbruary 20 | 24 | 20 | 25 | 15 | 15 |34(21 16 | 19 | 18 | 17 |74(2)| 13 |59(2)
March 20117 | 18] 2515 ] 15|29 |19 |18 |332] 18 | 15| 13 ] 18
April 18 |21 |17 1222 )16 |16 )17 |16 28 | 17 |15 ] 12| 21
May 20| 19120124212 )|19)|18]15] 14|16 ]| 17 ] 13 ] 20
June 24 1201 23| 2512320217 1314|1717 |19] 17
July 21 123 |21 |20 |24 16|17 | 1512|1116 ]| 15| 19| 19
August 181192412524 122120)14]17 12| 18] 16| 20 | 22
September 2012121212 )19 19 |17 |17|17 )17 2| 21] 18
October 181192020192 14]|18 1517 ;1818 | 19 ] 22
NOTE: (I) To convert into knots, multiply by 0.87
" . kilometres/hr., multiply by 1.61
" . maetres/sec., multiply by 0.45
(2) Cyclonic wind above 30 miles per hour.
Table IX. Highest wind speed during one hour in miles in different sectors. Cyclone years.
West North East South Centre
February 1955 — 30 — 37 35
March 1958 34 29 22 35 31
January 1960 Alix 60 48 43 60 —
February 1960 Carol 83 82 78 74 55
December 1961 Beryl 49 45 33 51 40
February 1962 Jenny 64 74 49 58 54




Table X. Variety trend in Mauritius, 1950 - 1962,

VIII

% Area cultivated (Estate lands).

&
elals|s|siz|z|3|2]E]alslelel,
lelslzlg|=|g|2|.|%|8|5|E|5]8
2lE |5 =22 5 B RS |=]°

o)

1950 911 2 -] -] 1= 5 1l —-]1—=—1—=1—-1— 1
1951 22|l =|=|=|=1| 4] 2|=|=|=|=|=1]=
1952 ool 2| =| =] === 3| 4]=]=|=|=|—=1]1
1953 6| 2 | =1 —| === 3] s8|—-|=|=-|=|=1]1
1954 83 2 — 1l —=—1—1—-—1— 3 9 | — 1 — 1 — 1
1955 74| 2 — 1 —1—1—=—1— 2115 ) — 31— 2 1 1
1956 66| 2 1 1 — | =1 — 3 17 | — 4 | — 3 2 1
1957 551 2 6 3l —1—1— 1]21 ] — 4 1 3 3 1
1958 431 2 10 4|\ —1—1— 2124 — 5 1 3 5 1
1959 331 2 15 51— —1— 1125 — 5 2 3 8 1
1960 251 2 15 51— | — 01— 1] 2| — 6 2 3 10 1
1961 19 1 23 5 2 1 1 — | 24 1 7 2 2 11 1
1962 131 1 26 4 4 3 1] — ] 21 3 7 3 2 11 1




Table XI. Percentage annual plantations under different cane varieties on sugar estates, 1958 to 1962.
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Table XII. Percentage weight of ratoons in total cane production on estates.

Year Island Woest North East South ' Centre
1949 82.0 75.9 78.9 81.7 83.3 82.3
1950 83.0 79.1 823 83.5 87.3 83.9
1951 87.6 80.0 82.5 85.6 91.5 86.3
1952 88.6 85.0 83.4 87.9 90.2 86.7
1953 87.8 85.9 87.7 88.1 88.5 85.4
1954 88.0 83.8 86.8 89.6 89.4 85.3
1955 87.1 86.7 88.6 87.7 86.4 86.1
1956 84.5 87.5 86.4 84.9 83.8 82.9
1957 85.0 79.0 86.9 83.6 85.7 83.7
1958 82.9 71.9 86.3 77.5 83.1 85.5
1959 86.1 87.8 85.9 82.1 87.2 87.8
1960 81.9 82.2 82.7 78.3 75.2 84.8
1961 85.4 78.5 84.4 85.1 86.3 86.7
1962 82.9 72.8 83.3 82.1 84.6 82.1

NOTE: The weight of cane produced on estates in 1962 was : virgins 473,259 tons; ratoons 2,272,404.

Table XIII. Average yields of virgin and ratoon canes on estates.
Tons per arpent. A: 1956 -1961(1) B: 1962.

Island West North East South Centre

A B A B A B A B A B A B

Virgin 356 34.8| 43.2] 379 | 345 39.8| 38.3] 39.0] 33.9| 33.1| 359 ] 255
Ist Ratoon 341 295 36.5| 340 | 320 329 | 350 31.4| 33.7| 28.7| 35.7| 220

2nd ,, 326 | 28.6| 34.1 ] 31.3 | 314 32.2| 332 305] 32.0| 278 | 342 223
3rd |, 3171 273 | 327] 28.1| 298| 31.1 ]| 324 | 28.2] 31.3| 267 33.5]| 213
4th 30.6 | 27.0| 30.7 | 28.0| 28.7| 31.0] 30.7| 274 304 | 273 | 33.31 200
5th 2991 247 | 314 | 2751 289 | 26.8) 29.1 | 243 29.6 | 252 | 32.3 | 200
6th ., 29.3| 243 298| 259 | 28.2| 264 | 28.6| 23.21 298| 252 309 | 199

NOTE: (1) 1960 excluded.
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Tahle XIV. Evolution of 1962 crop — Production data at weekly intervals.
Island| West | North| East | South |Centre; Is/and| West | North | East | South [Centre | Is/and| West | North| East | South [Centre | /sland| West | North| East | South [Centre
7th July 14th July 21st July 28th July
Cane crushed (1000 m. tons) 29 - — 8 21 — 140 9 — 51 80 - 297 23 13 100 { 150 11 497 37 48 149 1 220 43
Sugar manufactured %, cane 10.00 | — — | 980 |1020| — {10.00 1041 | — 9.92 |10.10 | — |10.21 [10.63 |10.48 [10.01 {10.20 |10.87 }110.43 |10.75 |10.74 |10.23 [10.31 |11.12
Sugar manufactured (1000 m. tons) 29| — — 0.8 21 — 140| 09| — sol 81} — 303 ] 24 14 100] 153 1.2] 5221 40 53] 153 ] 228 4.8
4th August 11th August 18th Augusi 25th August

Cane crushed (1000 m. tons) 727 51 103 | 198 | 302 73 981 64 177 ] 248 | 384 | 108 |1,155| 74 232 | 280 | 438 | 131 |1,425% 89 310 | 333 | 525 ) 168
Sugar manufactured 9 cane 10.64 |10.95 |10.99 {10.43 110.43 111.26 |10.83 [11.17 |11.23 [ 10.68 |10.55 |11.39 {10.97 }11.32 | 11,43 [10.79 [10.60 [11.48 |11.17 |11.50 {11.67 }10.96 | 10.78 | 11.65
Sugar manufactured (1000n. tons) 77.3 56| 11.1] 207 | 31.6 8311063 ] 72| 19.9| 26.6 | 40.6 | 12.0 |126.6 83] 265] 303] 4641 1501592 102 | 362 | 36.6| 5661 19.6

1st Seprember 8ih September 15th Seprember 22nd September
Cane crushed (1000 m. tons) 1.655] 102 | 373 ) 377 | 604 | 199 {1,905 ] 116 | 451 | 422 | 684 | 232 2,161 129 | 523 471 ] 771] 267 |2,401 | 143 601 517 843} 298
Sugar manufactured %, cane 11.26 |11.64 |11.79 {11.07 [10.82 |11.72 |11.35 [ 11.76 {11.88 |11.17 | 10.89 |11.76 | 11.44 |11.83 {11.99 {11.27 {10.98 J11.83 |11.50 |11.90 [12.06 |11.34 |11.04 | 11.86
Sugar manufactured (1000 m. tons) 186,51 11.9] 44.1| 41.8 | 654 | 23312163 | 13.6 | 53.6 | 47.2] 74.5| 27.4 | 247.2] 152| 62.7| 53.1 | 84.7| 31.5{276.2 | 17.9 | 724 | 58.6 | 93.0] 353

29th September 6th October 13th October 20th October
Cane crushed (1000 m. tons) 2,653 | 157 | 677 | 562 } 926 | 331 |2,903 ) 172 | 752 | 608 {1,007 | 364 |3,150 | 185 | 829 | 655 (1,085 396 13,374 ] 199 | 899 | 697 |[1,157 | 422
Sugar manufactured % cane 11.55 11,96 [12.07 |11.40 }11.07 |11.89 |11.59 |12.03 | 12,09 [11.46 |11.12 {11.89 §11.62 |12.07 |12.11 {11.51 |11.17 |11.88 |[11.64 [12.10 {12.10 J11.53 | 11.20 |11.85
Sugar manufactured (1000 m tons) 065 188 817 64.1|102.5) 39.4 |336.5| 20.6 | 91.0 | 69.7 {112.0 | 432 |366.1 | 22.3 {100.3 | 75.4 |121.1 | 47.0 |[392.8 | 24.0 [108.8 { 80.4 |129.6 | 50.0

27th October 3rd November 10th November 17th November

Cane crushed (1000 m. tons) 3,559 ] 210 | 956 | 739 {1,227} 427 (3,766 | 223 |1,015| 778 (1,295 | 454 |3,978 { 237 {1,086 | 822 11,363 | 470 ]4,168 | 252 [1,149 ] 861 {1,429 | 477
Sugar manufactured %, cane 11.65 [12.11 [12.09 | 11.55 [11.21 [11.85 {11.65 {12.13 }12.07 |11.55 {11.21 |112.83 |11.63 |12.12 (12,05 |11.52 }11.20 |11.80 [11.60 [12.11 [12.01 |11.48 |11.19 |11.78
Sugar manufactured (1000 m. tons) 414.6 1 25.5 |115.6 | 854 1137.5| 50.6 J438.8 | 27.2 |122.6 | 90.0 {145.2 | 53.8 |462.6 | 288 (1309 | 94.7 [152.7 | 55.5 }483.5 | 30.5 |138.0 [ 98.9 {155.9 | 56.2

24th November Ist December 8th December Total crop production (preliminary figs.)
Cane crushed (1000 m. tons) 43541 266 |1,212{ 901 [1,492 | 483 4,508 | 281 [1,268 | 938 |1,538 | 483 [4,605| 290 |1,302 ] 960 [1,570 | 483 [4,624 | 290 [1,302 | 960 |1,589 | 483
Sugar manufactured % cane 11.57 12,11 |11.96 J11.45 {11.17 1177 |11.54 [12.09 | 11.50 [11.40 [11.18 {11.77 J11.53 |12.07 |31.88 |11.38 |11.15 [ t1.77 [11.52 |12.07 [11.88 [11.38 |11.13 {11.77
Sugar manufactured (1000 m. tons) 503.9 | 32.2|144.9 [103.1 [166.8 | 56.9 |520.4 | 33.9 [150.8 [106.9 }171.9 | 56.9 |530.8 | 35.1 |154.6 |109.2 [175.0 | 569 |532.6 | 35.1 |154.6 |109.2 ]176.8 | 56.9
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= Sugar manufactured %, cane.

Table XV. Evolutica of cane quality duricg 1962 sugar crop.
—

Island West North East South Centre
Week Ending

A B A B A B A B A B A B
21st July 12.22 110.29 | 12.85 [10.79 | 12.35 ] 10.48 | 11.96 |10.03 }12.15 {10.26 |12.68 {10.87
28th 12.53 |10.75 | 12.99 |10.95 12.§8 10.84 |12.36 |10.67 }12.35 110.52 {12.89 111.21
4th August 12.80 ]11.03 J13.19 |11.48 |13.27 |11.24 ] 12.56 |11.01 }12.50 | 10.67 |13.00 {11.44
Iith ,, 13.03 |11.37 }13.35 |12.00 | 13.58 {11.55 {12.82 |11.31 }112.72 [11.03 |13.17 }11.67
18h 13.34 |11.63 | 13.76 12.30 | 13.88 |12.00 {13.09 |11.60 }12.85 | 11.04 [13.99 |11.97
25th . 13.63 |11.95 113.81 [12.39 |14.21 |12.39 |13.33 | 11.88 {13.19 | 11.37 |13.75 |12.25
Ist September |13.47 |11.87 {13.80 [12.59 |14.12 |13.33 §13.27 |11.83 {12.97 {11.25 [13.56 {12.13
8th v 13.61 |12.00 {13.88 |12.66 |14.20 [12.45 |13.39 |11.97 [13.19 ;11.47 ;13.47 {12.00
15th ,, 13.74 |12.13 | 14.06 112.45 [14.36 | 12.62 | 13.56 |12.16 {13.36 {11.65 {13.59 }12.18
22nd 13.69 112,10 | 14.04 }12.48 [14.12 |12.40 |13.51 |12.14 {13.30 | 11.59 }13.64 |12.21
29th 13.66 |11.99 [14.09 |12.56 |14.14 [12.27 | 13.42 ]12.05 {13.27 | 11.55 |13.61 |12.12
6th October 13.71 {12.07 | 14.32 | 12.80 [14.13 |12.35 | 13.53 |12.13 {13.37 |11.67 .13.43 11.90
13th 13.70 | 12.01 | 14.15 | 12.58 |14.14 | 12.26 | 13.61 |12.03 [13.40 | 11.63 [13.31 }11.74
20th 13.47 |11.79 (14.06 |12.60 |13.84 }112.03 }13.35 111.86 {13.20 | 11.47-]13.11 {11.46
27th 13.35{11.70 |13.78 |12.32 |13.89 {12.02 | 13.20 |11.72 }13.00 | 11.34-{13.04 |11.57
3rd November [ 13.25 |11.63 |13.86 |12.42 [13.61 |11.75 |13.02 {11.55 {13.06 [11.45 {12.85|11.40
10th ,, 12,93 |11.24 |13.34 |11.94 |13.48 {11.58 | 12.55 |11.10 {12.64 |10.94 {12.44 }110.93
17th 12.79 {11.30 [13.43 |11.99 [13.20 {11.40 |12.38 |10.92 {12.60 | 10.84 {11.94 |10.21
24th |, 12.60 {10.88 | 13.57 |12.08 ]13.01 |11.08 111.88 110.38 }12.46 |10.67 }12.91 {11.31
Ist December [12.56 {10.78 |13.16 |11.66 [12.68 |10.79 J11.81 [10.27 }12.72 {1085 | — —
8th 11.89 | 1020 | — — — — — — [11.89 }10.20 | — —
I5th . 11.56 | 982 — — — — — — 1156 ] 982 | — —
22nd 11.04 | 889 | — — — — — — |11.04 | 889 — -

NOTE : A = Sucrose %, cane.
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Table XVI. Total duration of harvest in days (A) and weekly crushing rates of factories in
1000 metric tons (B) in different secters of the island, 1948 - 1962.

YEARS Island West North East South Centre

A B A B A B A B A B A B
1948 132 1167.6 | 140 73] 122 | 421 136 | 33.6 | 140 | 60.0 | 125 | 24.6
1949 133 |176.5 | 142 7.71 128 | 440 | 129 | 37.0 | 140 | 62.4 | 127 | 254
1950 141 |184.6 | 130 | 10.1| 140 | 47.9 | 145 | 351 | 144 | 650} 135 | 26.5
1951 154 1197.8 | 150 | 103 169 j 52.0 1 159 | 403 | 140 | 65.8 | 132 | 29.4
1952 149 j192.4 | 151 99| 149 | 505 155 | 40.2| 154 | 63.4| 131 | 284
1953 158 |205.7 | 162 | 11.8 | 167 } 57.7 | 161 | 425 153 | 66.0 [ 145 | 27.7
1954 140 1214.1 | 142 | 1L.7| 137 | 60.5| 138 | 429 | 147 | 68.7 | 134 | 30.3
1955 133 12226 | 134 | 12.8 | 122 | 642 | 140 | 41.5| 140 | 71.6 | 127 | 325
1956 136 |227.3 | 126 | 12.7 | 137 | 62.7| 138 | 434 | 138 | 76.2 | 128 | 32.3
1957 128 [237.5] 144 | 133 | 104 | 68.2 | 133 | 429 | 141 | 78.6 | 129 | 345
1958 131 |232.2{ 131 | 13.7] 109 | 68.2 | 142 | 429 | 142 | 76.4 | 135 | 30.9
1959 134 12484 | 127 | 155 106 | 71.8 1 152 | 46.7 | 148 | 794 | 136 | 35.1
1960 113 |1483 | 110 | 10.5] 116 | 439 | 123 | 29.5| 118 | 46.2 81 18.2
1961 150 1230.2] 147 | 13.6 | 126 | 66.2 | 160 | 44.6 | 165 | 72.2 | 154 | 33.6
1962 140 |231.4 | 158 | 12.9] 136 | 66.9 | 159 | 42.2| 141 | 788 | 111 | 30.6
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Table XVII. Summary of chemical control data 1962.

(i) CANE CRUSHED AND SUGAR PRODUCED.

S A - I A - - T - - N - - (O R -
7] -~ o o) & = a =
EEIH%IBNG Fromn /7 19/7 27i7 13/7 3017 20/7 38 5/7 6/7 4/7 6/7 28/7 3077 9/7 6/7 16/7 9/7 9/7 6/7 26/7 20/7 21/7 1777 —
To 812 Tz | T2 A LR g g | gz | ospz | iz | sz | 2am | sz | ospz | o | o | oasn | o | ngiz | 22m2 | 2en | s | 20010 —
No. of crushing days 129 114 109 17 1z 12 96 129 126 136 130 123 136 129 94 102 119 122 133 125 108 95 81 116
No. of crushing hours per day 1942 | 21.64 | 2073 | 1855 | 2048 | 5597 | 2042 | 2000 | 1810 | 1849 | 1670 | 1822 | 1640 | 1950 | 1825 | 1690 | 1549 | 1734 | 1947 | 2000 | 1720 | 2027 | 2040 | 1908
Hours stoppage per day 1.5y | 080 | 042 | 100 | 259 | g99 | yo4 | 090 | 177 | 019 | oas | o6s | 114 | o056 | 08 | 075 | 026 | 053 | 110 | 263 | oeo | oss | om 1.03
Overall ume Efficiency 928 | 964 | 980 | 950 | 888 | o706 | o5y | 833 | 902 | 990 | 974 | 963 | 945 | 971 | 956 | 956 954 | 971 | sas | 911 | 968 | 960 | 966 94.9
S‘QIJ?HED Factory 137,074 | 45,288 | 8,912 113,324 [ 103,338 | g) 503 | 142742 | 88,338 [ 314,383 162,203 | 64.724 | 164,324 [ 177,901 |180,315 | 96,090 | 106,667 | 103,519 | 173,861 | 52,450 | 82,414 | 91,385 83.750 | 128,799 | 2,752,980
(Metric Tons) Planters 153,277 (171,433 120,744 | 46,155 |1ST.513 |65 477 | 91,990 | 141,673 | 169.900 | 83.703 | 48.770 | 24,383 | 36,749 | 57.428 | 40,155 | 18,955 | 1647 | 200 | 80,362 | 78.612 | 71,846 | 51,616 | 55.901 | 1,871,408
Total 290,451 (216,721 1179.656 | 159,479 | 260,847 550 069 | 231,732 230,011 |482.283 [215.906 | 113,494 | 188.707 {214,150 | 237.743 | 136,245 | 125.622 | 105.166 | 174,070 | 132,812 [ 161,026 | 163,231 | 135,366 [184.700 | 4,624,487
Factory % Total 472 10205 | 28 ) TLL 396 | 6 | gos | 384 | 649 | e60 | s70 | s70 | s28 | 758 | 705 | 849 | 984 | 999 | 394 | stz | sco | 619 | 697 59.5
Per day 2252 | 1901 | 1648 | 1363 1 2339 | 5533 | 5445 | 1783 | 3maa | rwos | 873 | 1530 | rsrs | osas | nage | 1232 884 | 1427 | 999 | 1,288 | 1,500 | 1425 | 2,280 | 1,736
Per hour actual crushing 1160 | 87.8 | 795 | 719 | 143 ) g5 | y197 [ 800 | 2123 | 978 | s23 | 873 | 960 | 945 | 794 [ 729 | 570 | s23 | sz0 | 644 | 879 | 670 | 1118 91.0
XQEIS%TéEDS M.134/32 per cent 216 | 238 | 299 | 123 [ 466 | 156 | 264 9.2 82 a2 31 23 108 | 299 07 | 1o 84 | 220 21 | 213 49 - 37 137
(Factory) Ebene 1/37 per cent 1.0 0.3 23 93 0.5 - 22 48 272 | 166 | 125 | 200 | 227 | 125 | 462 | 275 83 | 144 | 113 40 | 308 | 499 | s64 17.7
M.147/44 per cent 209 | 382 [ 4Ll | 451 ] 340 | 49, 493 | 617 | 295 | 322 | 377 | 328 [ 232 | 274 90 | 199 | 212 | 226 | 422 | 335 | 290 32 | 208 30.6
M.31/45 per cent 38 1.4 30 6.7 1.7 40 20 46 46 71 7.0 39 2.5 1.9 48 8.6 6.0 5.1 53 53 12 — 0.1 39
B.3337 per cent - - - 0.1 - — — — 5.9 28 6.2 133 1.6 1.7 28.4 25.5 2.3 4.7 5.0 1.7 17.9 13.1 6.3 5.5
B.37172 per cent 143 19.9 8.4 17.4 77 .31 129 14.4 76 | 253 108 18.4 16.0 17.6 0.9 1.2 386 120 | 185 16.8 36 — - 13.6
Other varieties 23.6 2.5 8.9 56 8.2 1.6 6.3 03 4.5 6.5 16.0 4.5 17.0 4.5 1.3 1.9 10.5 5.8 6.7 9.6 4.7 4.4 0.1 6.8
SUGAR Raw Sugar 35,057 | 25118 | 21,200 | 18,713 | 31,376 1 23,019 | 29,391 | 26,475 | 55490 | 27,286 | 3,767 | 19.535 | 26,161 | 27,980 | 15,365 | 14,375 | 6,108 | 19,039 | 13,774 | 17,152 | 18.440 | 16,600 | 21,868 | 513,280
Fﬁgrr?cugsg White Sugar — — — — — sgsa| — — — - 7645 | — — — — — 5881 | — - — — — — 19,380
Total Sugar 35,057 | 25118 | 21,200 | 18,713 | 31,376 | 28,873 | 29,391 | 26,475 | 55,490 | 27,286 | 11,412 | 19,535 | 26,161 | 27,980 | 15,365 | 14,375 | 11,989 | 19,039 | 13,774 | 17,152 | 18,440 | 16,600 | 21,368 | s32.669
Tons Sugar 96° Pol. 35,968 | 25,821 | 21,772 | 19,274 | 32,223 | 29,710 | 30,126 | 27,216 | 56,877 [ 28,077 | 11,789 | 20,120 | 26,815 | 28,707 | 15,779 | 14,792 | 12,385 | 19,572 | 14,173 | 17,649 | 18,710 | 18,956 | 22,415 | 548,926
CANE/SUGAR Tons cane per ton sugar made 8.3 8.6 8.4 8.5 83 8.7 8.0 8.7 8.7 9.0 10.0 9.6 8.2 8.5 8.9 8.7 8.8 9.1 9.6 9.4 8.9 8.2 85 8.7
RATIO of 96° Pol. 8.1 8.4 8.2 8.3 8.1 8.4 78 8.5 8.5 8.6 9.6 9.3 8.0 8.0 8.6 8.5 8.5 8.9 9.4 9.1 8.6 8.0 8.3 8.4

I T T
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Table XVIL  Summary ol chenieal couteol data 1962,

() CANE, DBAGASSE AND JUICES,

-~ = 3 _ . _—
§ ] s g £ 4 g g B 2 2 . v =
PR - - T T O I S8 o2l s leEl 2] Bl s 2] 2 |. 8
5 2 - = = A 2 ) ] s [ A = a S o E E g & 5, o
2 3 « = < = 2 5 - © o 5 < e < - e} g = A Sy 3
- o o W = bl o < =1 = [ v = 53 = 3 o Iy}
< “ = = M " < S = g ] S S 5 m o & — 2 e IS = 2
= & < > ) = = e~ @« A = § <
CANE Sucrose per cent 13.61 1346 13.53 1319 14 14 13.63 IERE 1310 12.81 1270 12.20 12,03 1341 1348 12 94 12.75 13.12 12.62 12.40 12.50 12.89 11.68 13.30 13.19
. .62 . 2. .8 3.68 . .
Fibre per cent 13.86 14.02 13.84 13 88 14.95 16.11 13.75 1491 13.52 13.93 14.41 14.38 12.80 1403 12.89 14 76 14.46 12.70 14.40 13.81 13.33 11.49 11.33 13.85
BAGASSE Sucrose per cent 23 235 244 1.91 2.52 195 19+ 2.52 2,03 152 238 1.63 241 2492 21 197 212 1.88 218 230 223 219 240 218
Moisture per cent 4919 4818 4797 47 68 47.99 50.17 48.07 4670 49.20 4740 4710 48.06 47 76 47 80 50.19 45.60 4582 4911 50.00 49.%0 S2.40 50.50 50.07 47.0¢
. 5. . . . . S2. . K 08
Tibie per cent 47.59 48.60 48.58 49 8 44 31 47 15 48 79 4993 4800 50.27 49.66 4915 48.09 18.90 46 30 51.48 5124 48.10 16,84 17 60 44 s 16.48 26.76 48.30
3 Bal . HOL O I RE B 0. /0 .
Wught pet cent cane 92 288 28.5 28.1 310 342 28.2 299 2. 277 29.0 293 26,0 W6 279 28.6 282 26.4 0.7 290 29.9 28 242 8.7
Ist EXPRESSED Binx (B 19.75 } 20.15 19.99 18.98 20.34 2082 20.17 1942 Iy 52 i8.30 13.57 85 - T - _
s s (By) 8 3 1785 | 1945 | 1875 {1847 | 1798 | 1861 | 1798 | 1618 | (773 | 1841 | 18.6) | 1824 18.93
Gravity Punty 87.5 87.5 86.8 89.5 &84 BY 5 8 8 §7.8 817 881 ¥4 88 4 88 ¥ 88.7 89.2 90.7 §8.7 $8.9 88.2 87.4 $3 6 90.3 $9.6 88.4
Reducing sugar/sucrose atio 3.2 44 35 RN 2.6 28 25 36 24 2.8 37 27 24 38 20 2y 2 29 2.9 2% 19 13 23 50
Buix 3.03 445 3.52 1.98 3.02 4359 283 383 376 2,02 3.8 140 375 317 171 281 244 215 249 195 339 54 368 139
Apparent Purity 0.5 74.4 70.8 677 8.0 n9 76.0 3 729 63.0 732 744 .| 4.2 773 67.6 2.3 615 763 747 28 73 756 24
MIXED Buix 15.04 15.61 15.52 14.63 14.76 16.48 14.47 13.8¢ 1511 1308 13.03 13.24 14.83 13 65 13.84 12.81 13.31 N
M 3 . . 13.56 ] 1341 | 1386 | 1441 | 1367 | 1421 14.33
Gravity Puity 85.6 84.3 847 86.3 858 853 86.0 85.7 83.6 552 §1.2 84.9 867 $6.7 $7.4 87.9 80.9 30.6 553 §5.0 871 87.2 871 859
Reducing sugar/suciose ralo 3.6 51 4.0 31 12 1.5 3.2 473 30 3.2 4.0 15 3.3 53 29 3.3 2.5 3.5 34 31 22 2.5 2.6 14
Guy Py, drop [row Ist expiessed Juice 1.9 32 24 3.2 2u 30 2.1 2.1 2l 2.9 12 35 2 20 L8 2.8 18 23 2.9 2.4 1.5 31 2.5 2.5
ANSOLUTE Bix (Ba) 18.66 18.69 1873 17.95 19.64 1928 1903 1813 17 41 1719 1707 16 63 1842 18 24 17.12 17.24 17.82 16.88 17 2 22 8
JUICE i N .09 17.29 17.22 17.87 17.33 17.9%
BA/B, 0.945 1 0928 | 0,937 | 0946 [ 0950 | 0925 | 0.943 0.930 | 0942 | 0935 — 0931 0.947 0.972 ] 0940 | 0960 | 0958 0.939 — 0.975 | 0935 | 0.900 | 0.950 0.950
Gravity Punty 84.7 83.7 83.9 35.3 §4.7 846 86.2 849 84.9 84 4 83.5 84.4 860 $6.0 86.8 867 80.0 857 84.7 843 86.4 £6.5 86.6 852
CLARIFIED Drix 14.20 15.59 15.07 14.49 14 42 15.91 14.30 1319 15.01 12.99 1300 13.07 14.47 13.81 13.77 13.02 1337 13.52 13.02 13.78 3.4 :
JUICE . 3. 14.40 1341 13.92 14.11
Gravity Punty — — 84.0 86.6 86.3 854 — 0.0 86.0 §5.1 842 848 87.1 50.9 — 87.8 86.5 874 85.6 85.1 88.3 §7.8 87.0 476
Reducng sugar/sucrose talio 3.6 49 45 3.7 3.1 33 — 4.3 29 33 45 34 29 5.2 30 4.0 2.5 3.3 31 3.2 23 27 26 33




XVI

Table XVII. Summary of chemical control data [962.
(u) FILTER CAKE, SYRUP. pH, FINAL MOLASSES. SUGAR
c = © e Z 8 g £ K s = & » c o s 5 »
S N - T - T O R O T O T - O D I = - - B I K-
j=) =) ~ 2 P
FILTER CAKE Sucrose per cent 1.18 2.0 2.58 1.73 3.2% 2.06 111 110 113 1.00 6.96 D70 2.89 2.00 6.09 1.54 2.36 2.28 686 7.40 7.20 5.02 3.15 2.38
Weight per cent cane 3.1 3.1 4.3 31 37 a1 3.1 3.0 12 38 25 5. 3.4 22 1.7 3.7 38 22 1.8 20 2.0 2.0 4.1 3.2
SYRUP Brix 58.2 55.0 58.3 60.7 59.8 65.3 60.1 60.2 56.6 55.7 57.0 53.9 65.7 55.5 649 67.5 63.4 58.0 56.2 60.2 56.0 63.0 65.3 59.8
Gravity Purity - - 844 | 861 | 86.1 — - 856 | 859 | 856 | 859 857 | 874 | 871 - 88.1 870 | 872 | 857 | 858 | 872 | 880 | 876 86.5
Reducing sugar/sucrose ratio 3.8 4.5 4.5 37 3.1 33 -— 3.4 2.8 33 4.4 33 31 33 2.9 4.4 23 3.2 3.1 2.6 23 28 28 33
pH VALUES Limed juice 7.3 - 8.1 83 7.9 6.9 — 8.1 8.6 8.2 8.6 8.3 8.2 8.2 8.0 8.0 79 76 - 7.4 8.3 8.2 75 8.0
Claritied juice 6.9 7.0 73 7.0 6.9 6.8 7.1 6.7 7.0 7.0 6.9 7.1 7.1 6.9 6.9 7.1 68 7.0 6.8 73 7.2 7.2 7.0 7.0
Filter Press juice 7.8 — 8.7 — — — — 6.7 72 - — 86 7.6 6.4 6.9 — 6.5 6.6 — — 7.4 8.2 69 7.3
Syrup — - 6.9 6.5 6.4 — - 6.5 6.9 68 6.8 68 69 6.5 — - 6.5 6.8 — 71 70 6.9 6.9 6.8
FINAL Brix 99.4 | 983 [ 963 | 973 | 96.5 | 934 | 951 | 934 | 975 | 953 | 963 969 | 956 [ 972 | 950 | 946 | 990 | 9a7 | 905 | 961 | 986 | 949 | 953 96.1
MOLASSES Sucrose per cent 343 353 338 348 36.6 35.1 343 30.9 35.0 348 324 15 119 34.4 34.8 35.2 376 371 34.5 36.0 377 35.9 15.9 348
Reducing sugar per cent 14.7 16.2 18.2 13.8 124 10.4 14.7 i5.5 10.5 14.7 153 12.3 14.6 13.6 14.4 15.3 10.7 1.3 12.2 10.0 12.2 2.7 118 13.3
Total sugars* 49.0 515 509 48.6 49.0 45.5 49.0 46.4 a5.5 19.5 478 46.8 6.5 48.0 492 50.5 483 48.4 467 460 499 486 477 48.1
Gravity Purity 345 | 359 | 351 358 [ 379 [ 376 | 361 331 359 | 365 | 337 356 | 334 | 354 | 366 | 372 | 380 | 391 38.1 374 | 382 | 379 | 377 36.2
Reducing sugar/sucrose rano 429 458 53.7 39.7 337 295 42.7 50.3 300 421 47.3 356 457 395 413 43.0 28.7 30.5 5.3 278 323 154 329 38.2
Weight per cent cane at 95° Brix 2.79 3.02 293 2.62 2.95 324 279 2.82 245 2.88 2.93 297 213 236 2.08 225 272 2.49 259 279 242 2.40 546 267
SUGAR MADETYT White sugar recovered per cent cane — — - — — 234 — — — — 6.74 _ — — _ _ 5.59 . . _ _ _ o 4.19
Raw " " . 1207 | 11.59 | 11.80 | 11.73 | 12.03 9.21 12.52 | 1151 1146 | 110 332 1035 | 1222 | 1177 | 11.28 | 11.44 5.81 1094 | 1037 | 10.65 | 1130 | 1226 | 11.84 11.10
Total " N . 12.07 11.59 | 11.80 | 11.73 | 12.03 11.55 12.52 151 11.46 1110 | 10.06 10.35 1222 1 1177 | 11.28 | 11.44 11.40 10.94 | 10.37 | 10.65 1130 | 1226 | 11.84 11.52
Average Pol. of sugars 98.50 | 98.66 | 98.60 | 98.84 | 98.58 | 98.82 | 9837 | 98.73 | 9841 | 988L | 99.16 | 9887 | 9844 | 98.53 | 9858 | 9875 | 9924 | 9872 | 9877 | 9874 | 0870 98.38 | 98.36 98.63
Total sucrose recovered per cent cane 11.89 11.43 11.64 11.60 11.86 1.4 12.32 11.36 11.28 10.97 9.97 10.23 1203 11.60 11.12 11.30 11.31 10.80 10.24 10.52 ITRE] 12.06 11.64 11.36
Moisture content of raw sugar per cent 0.22 0.35 0.39 0.24 0.35 — 0.37 0.29 0.10 0.29 0.42 0.28 0.42 0.28 0.37 0.33 0.40 0.44 0.37 0.34 0.23 0.43 0.31 u.s0
Dilution indicator. 17.2 35.4 37.9 26.1 327 — 29,4 299 33.6 31.5 284 336 37.2 23.2 346 359 488 38.0 39.1 36.8 195 36.1 234 32.1

* Sucrose 25 + Reducing sugar 9.

t Provisional figures.




Table XVIT. Summary ol ebemical control data 1962,
)y CANE BAGASSE AN JUICES.
T EC T N I - S i - R T N T S SR B sl = 9| 5] £ 5 |2«¢
O I B I Sl 2] 8| 2 IR I T R BT B I Rt N - - - BT -
(%] - — [aa [*4 ’ -

CANE Sucrose per cent 13.01 13.46 13.53 13.19 1414 13.65 1415 1310 2% 1270 12.20 12.03 1351 13.48 1294 12.75 13,01 12062 12.40 12,56 12.89 13.08 13.30 13.19
Iibic per cent 13.80 14.02 1384 13.58% 1495 16.11 13.75 14.91 13.52 13.93 14 41 14.38 12.80 1403 12,49 14.76 14.40 12.70 14 40 138! 13.33 11.49 1£.33 13.85

BAGASSE sucrose per cent 23 2.35 2.44 1.91 252 1.95 1.94 20 1.52 2 3¢ 1.63 241 242 2.73 197 2.12 1.88 238 2130 223 2.19 240 2,18
Massture pet cent 49,19 48.18 4797 47.08 47.99 50.17 48.67 46.70 4920 4740 47 10 48.00 47.70 47.80 50.19 45.60 45.82 49.11 50.00 49.30 5246 50.50 50.07 47.08

Fibre per cenl 47.54 48.60 | 48.58 49 48 4831 47.15 48.79 49.93 44.00 50.27 49 66 4915 48.99 | 48.90 4030 | 51.48 51.24 48,10 | 46.84 47,60 44,56 46.48 46.76 48.30

Weight per cent cane 29.2 28.8 28.5 28.1 310 342 252 209 281 217 200 293 206.0 286 270 28.6 28.2 20.4 30.7 290 299 228 24.2 28.7

Ist EXPRESSED Brix (By) 1v.75 2015 19.99 1898 20.54 2052 2017 1912 [N 18 /0 1557 1765 1945 1875 1817 1798 18 61 17.98 16.18 17.73 I8 <t 18.0t 1824 18.93
Juet Gravity Punity 875 | 815 | s6s | 895 | b8 883 | ws® | o878 | osr7 bossot | os7d ] ossa | osws | oss7 | wea | w07 | ss7 | ss9 | ss2 | 874 | swo | 903 | w90 88.4
Reducmy sugarfsucrose 1atio 3.2 4.4 )5 31 26 2.8 25 36 24 2.8 3.1 21 2.6 38 2.2 28 25 29 29 2.8 1.9 22 2.2 29

LAST Brix M 4.45 3.52 1.98 3.02 4.59 2.83 385 3.76 262 3.58 3.40 3.75 3.37 N 2.81 2.84 2,15 249 395 3.39 1.54 3.68 3.29
J:L)J{l’é{EESSED Apparent Purity 70.5 7.4 0.8 677 680 72.9 76.6 74.3 729 636 732 T4.4 7401 4.2 77.8 67.6 72.3 67.5 76.3 4.7 4.8 73.3 75.6 724
MIXED Biix 15.04 15.61 15.52 .63 14 76 1648 14,47 1381 1511 13.05 1303 13.24 (483 13.65 13.84 12.81 11.31 13.56 J R 1386 14 44 1367 14.21 (4.33
HICE Gravity Purity 85.6 8.3 8.7 86.3 85.8 853 86 G 857 836 83.2 842 84.9 86.7 8617 K74 87.9 86.9 80.6 851 £5.0 871 37.2 871 85.9
Reducing sugarjsucrose ratio 3.6 5.1 40 3.7 32 3.5 32 43 3.0 32 46 3.5 33 s 29 33 25 35 34 3.3 22 2. 2.6 14

Gy, Py, drop from Ist expressed juice 1.9 32 2.1 32 2.6 j0 2.1 2.1 2.4 2.9 32 3.5 2.1 2.0 1.8 2.8 1.8 23 2.9 2.4 1.5 3.1 2.5 2.5

ABSOLUTE Brix (B,) 18.66 18.69 18.73 17.95 19.04 19.25 19.03 18.15 17.44 17.49 17.07 16.63 18.42 18 24 17.42 17.24 17.82 16.88 17.09 17.29 17.22 17.87 17.33 17.98
JulcE Ba/B, 0.945 0928 0937 G946 0.956 0.925 0.943 0.930 0.942 0935 0.931 0947 0.972 0.9410 3.960 0958 0.939 - 0975 01935 0.960 0950 G950
Gravity Punity 8.7 | 837 | 839§ w53 | 847 | sd0 [ se2 | 849 | w19 | std bogds | osea | w00 | 860 | ge8 | 867 | 800 | 857 b 847 | 843 | 864 | s65 | s66 85.2

CLARIVIED Brix 14.20 15.59 15.07 14.49 14.42 1591 14.30 13.39 15.01 12.90 13.00 13.07 1447 13.81 13.77 13.02 13.37 13.52 13.02 13.78 14.40 1341 13.92 14.11
Juick Gravily Purity — — 84.6 86.6 80.3 85.4 — 86.0 80.0 85.3 842 84.8 87.1 66.9 — 87.8 86.5 87.4 85.6 85.1 88.3 87.8 87.6 87.6
Reducing sugar/susrose ratio 3.6 49 45 37 3.1 3.5 — 43 29 a3 a5 34 2.9 52 30 40 25 33 3.1 32 23 27 26 33
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Table XVII. Summary of chemical control data 1962,

{iv) MASSECUITES

N ° g i g 3 H 8 g £ E s = E s » 5} x £ = 5. é 2
=1 i gl | SlEle itz el 8|22 |Psla |z |2 |2 |8 |- 2
= = ®] S 3 = b “v -4 “@ =] =
MAGMA Apparent Purity 76.3 89.7 833 82.0 82.0 81.8 82.3 76.0 78.6 80.8 87.9 87.5 8.1 91.4 77.1 79.9 30.8 8].4 — — 81.9 — — 824
A—MASSECUITE | Brix 95.6 94.2 94.3 95.2 95.0 91,1 95.3 949 94.3 95.0 93.8 93.7 94.6 93.2 94.1 94.4 94.1 93.7 94.1 94.6 95.5 95.1 94.0 94.5
Apparent Punty 80.9 81.6 832 83.8 82.5 83.6 80.8 79.4 81.1 80.9 84.6 85.4 84.8 8i.2 86.0 84.8 86.4 86.4 85.6 830 80.0 82.7 80.5 82.2
» ,»  of A—Molasses 64.0 59.8 62.8 624 63.4 616 56.9 56.7 63.1 56.0 | 655 66.0 | 623 61.5 65.5 614 70.9 67.8 | 64.0 61.2 59.1 59.5 | 609 61.9
Drop in Purity 169 2t 204 | 214 19.1 220 | 239 | 227 180 [ 219 | 191 194 | 223 197 1 205 | 234 155 186 4 216 | 218 1 209 | 232 | 196 203
Crystal per cent Brix in massecuite 469 | 542 | 548 | 569 | 522 573 | 555 | s24 | ass | see | ssa | s7 597 | st2 | o4l e06 | 533 | s18 | c00 | se2 | 511 573 | s01 533
Cubic feet per ton Brix in Mixed Juice 300 ) 251 ¢ 255 [ 202 | 289 30 | 323 | 2sx | oar | o253 ] o3 248 0 270 ) 307 | 306 [ 2420 305 | 277 | 163 ] 250 | 265 | 223 | 333 2738
A—Massecuite per cent total massecuite 56.6 52.8 572 | 6 [ 617 610 | 612 54.8 662 | s10 | 474 { 504 | 615 | 609 597 | 522 50.2 525 | 9.6 s34 | 634 ) 515 | 672 57.5
B—MASSECUITE | Brix 979 | 9.4 | 959 | 980 [ 981 966 | 961 | 971 956 | 960 | 957 | 953 | 968 | 945 | 949 | 962 | 959 § 952 | 950 | 969 | 976 | 955 | 952 96.2
Apparent Purity 700 [ 689 70.5 742 | 690 727 | 09 { 9 | 698 | 637 742 | 747 | 689 725 727 1 704 | 778 755 | 755 | 727 | M2 | 100 | 734 7.5
" w  of B—Molasses 492 | 506 f 460 | 493 1 500 489 | 493 | 4706 | 507 | 457 56.4 508 | 443 | 527 | 498 | 456 | 602 68 [ 533 | si2 ) s18 | 495 | s18 50.3
Drop in purty 2038 18.3 24.5 249 19.0 238 206 23 19.1 23.0 17.8 23.9 24.6 19.8 22,9 248 17.6 18.7 22 21.5 19.4 21.4 216 212
Crystal per cent Brix m massecuite 40.9 370 1 454 | 491 380 466 | 426 | @26 | 387 | 423 | 408 | 486 | 442 | 419§ 456 | 456 | 442 | 433 } 475 | 4d1 402 | 424 | 448 427
Cubic feet per ton Brix in Mixed Juice 13.5 12.6 113 137 10.1 79 9.5 133 91 13.0 19.0 15.2 10.2 1.5 1.5 15.1 18.4 16.2 15.4 122 8.7 13.4 10.0 12.0
B—Massecuite per cent total Massecuite 255 | 266 [ 253 [ 330 ) 216 16.1 190 [ 287 194 ] 262 | 310 | 310 | 2301 [ 227 | 225 | 326 | 302§ 308 | 372 | 259 1 209 | 30 | 202 248
Kgs. Sugar per cubic foot of A & B Massecuite 184 1203 | 202 [ 236 19.8 19.5 19.1 199 199 | 200 15.3 189 | 214 18.9 170 | 210 16.2 178 | 239 | 205 | 229 | 228 184 198
C—MASSECUITE | Brix 100.5 | 100.L ) 1000 [ 101.0 | 1018 99.3 996 | 99.5 99.4 | 1000 } 1003 | 97.2 { 1007 | 100.5 | 98.8 | 986 | 100.6 | 100.0 | 98.5 987 | 1006 | 990 | 1004 99.8
Apparent Purity 56.1 56.8 54.0 571 57.0 58.6 57.0 53.1 56.0 55.6 58.3 56.6 55.1 56.6 55.8 52.8 61.7 57.0 59.1 58.5 58.1 60.3 56.9 56.7
" »  of final molasses 345 336 309 34.1 37.3 35.7 329 23.8 335 326 317 33.5 30.2 32.4 324 372 35.0 36.2 353 374 35.7 34.0 35.7 338
Drop in Purity 206 1 232 [ 231 | 230 | 197 29 | 241 293 | 225 | 230 | 266 | 230 | 299 | 242 | 234 | 156 | 267 ) 208 | 28 | 20| 224 ] 263 | 22 229
Crystal per cent Brix in massecuite 33.0 34.9 334 349 314 35.6 359 34 338 34.1 38.9 347 35.7 35.8 34.6 250 | 410 32.6 36.8 337 34.8 39.8 33.0 34.6
Cubic feet per ton Brix in Mixed Juice 95 9.8 7.8 7.7 78 9.6 8.3 8.2 6.8 13 3.2 9.1 6.8 83 9.1 7.1 1.9 8.8 9.5 9.7 6.6 76 6.3 8.5
C—Massecuite per cent total massecuite 179 | 206 17.5 185 | 167 199 | 165 | 165 144 | 228 | 216 | 186 15.4 164 [ 178 | 152 | 196 | w7 | 221 207 157 | 175 | 126 17.7
LTS%I}ECUITE Cubic feet per ton Brix in Mixed Juice 530 | 474 | 446 | 416 | 469 486 | 502 | 482 | 470 | 496 | 613 | 490 | 439 } so5 | s12 | 464 { 608 | 527 | 412 | 469 | 418 | 433 | 496 48.3
.. sugar made 664 | 620 | s7.2 | s20 | 607 64.1 | 629 | 604 | 586 | 651 | 833 | 64.6 [ sa7 | 632 | 633 | se2 | 769 | 675 | s43 | 616 | 519 | 533 | 611 61.3




Xvi

Table XVIIL

Summary of chemical control data 1962.

(v MILLING WORK, SUCROSEt LOSSES & BALANCE RECOVERIES.

- - N T 5 -
= c ® 9 = «Q 3 £ oj 2 = 2 = = v e ) S -
S0 N I - - T - - W - I I N O A U B O R
MILLING [mbibition water %, cane 29.7 260 | 261 289 | 364 266 | 36.7 343 2.7 38.1 339 320 | 287 36.6 285 36.8 36.5 29.6 349 29.9 273 350 | 270 30.8
WORK . . % fibre 214 185 189 204 243 165 267 230 168 274 235 223 224 261 221 250 252 233 243 217 205 305 238 222
Extraction ratio 36.0 359 37.1 293 36.9 29.8 28.1 38.4 325 239 39.6 27.6 35.5 36.5 455 | 208 317 310 | 409 384 389 344 3R6 339
Mill extraction 95.1 95.0 94.9 95.9 94.5 95.2 96.1 94.2 95.6 96.7 | 943 96.0 95.5 94.9 94.1 95.6 954 96.1 94. 947 | 948 96.1 95.6 953
Reduced mll extraction 95.6 95.6 95.4 964 | 955 96.4 96.5 95.3 9%.0 | 971 95.2 96.7 95.6 95.5 94.3 96.4 96.1 96 1 950 | 952 95.2 95.7 95.1 95.8
SUCROSE Sucrose lost in bagasse %, cane 0.67 0.68 0.69 0.54 | 078 0.66 0.55 0.75 0.57 0.42 0.69 0.48 0.63 0.69 076 | 0.57 0.60 050 | 073 | 067 | 067 | 0.54 0.58 0.62
LOSSES . ., in filler cake % cane 0.04 0.06 0.1 0.05 { 0.12 | 008 | 0.03 003 0.04 004 | 0.18 004 [ 010 | 004 010 | 006 | 0.09 0.05 012 | 015 015 | 040 | 013 0.08
. in molasses 0.91 1.02 0.97 | 089 1.04 116 0.96 089 0.84 100 | 094 1.00 0.71 080 [ 072 | 079 0.98 0.93 0.93 0.99 0.88 086 | 0.88 0.92
Undetermined fosses ¥, cane 0.10 0.25 0.12 0.11 0.34 0.34 0.29 0.08 00s | 027 0.42 | 028 034 | 035 024 | 003 0.13 0.34 038 | 023 0.05 012 | 007 0.21
Indusirial losses %, cane 1.05 |34 1.20 1.05 1.50 1.58 1.28 099 0.96 131 1.26 1.32 115 1.19 1.06 | 088 1.20 1.32 1.43 1.37 1.08 1.08 1.08 121
Total losses % cane 1.72 2.02 1.89 159 | 228 2.24 1.83 1.74 1.53 1.73 2.23 1.79 1.78 1.88 1.82 1.45 1.80 1.82 206 | 204 1.74 1.62 1.66 1.83
SUCROSE Sucrose in bagasse 2 sucrose in cane 4.92 5.04 514 4.05 5.51 4.83 3.89 5.72 4.43 331 5.67 3.98 4.56 5.12 5.87 4.47 4.58 3.94 5.94 5.33 5.20 1.95 4.37 4.73
BALANCE . lilter cake % sucrose in cane 029 | 045 0.82 | 004 | 085 0.59 | 0.21 0.23 0.3l 0.32 144 [ 030 [ 072 | o030 | 078 | 047 0.68 0.40 | 0.9 1.19 1.16 073 | 096 0.57
., . molasses ® sucrose in cane 6.69 7.65 7.21 676 | 7.36 8.57 6.78 6.72 6.56 787 7.68 | 8.34 5.14 5.93 556 | 620 748 7.37 750 | 7.88 6.42 0.28 6.62 6.96
Undetermned losses %, sucrose in cane 0.73 1.89 0.84 0.08 | 240 242 205 0.6 062 212 RIRT I R 247 | 260 1.85 | 023 0.99 2.69 3.06 1.84 0.39 0.88 | 0.80 1.62
Industrial Josses % sucrose in cane 771 9.99 §.87 797 | 10061 | 11.58 9.05 7.56 749 | 1031 V1260 | 1097 8.33 8.83 8.19 6.90 9.15 | 1046 | 1153 | 1091 .38 7.89 8.08 9.15
Total losses % sucrose in cane 1263 | 1503 | 1401 | 1203 | 1622 | 1691 | 1293 | 1328 | 1194 | 1362 | 1826 | 1494 [ 1289 | 13.95 | 1406 [ 1137 | 13.73 1 1440 } 1741 | 1624 | 1350 | 1184 | 1245 13.88
RECOVERIES Boiling house recovery 91.9 89.5 90.6 91.7 88.8 878 90.6 92.0 921 §9.3 86.6 | 886 91.2 90.7 91.3 92.7 90.4 89.1 87.7 885 | 912 91.8 91.5 90.4
Reduced bodling house recovery (Pty. M.J.85%) | 91.5 90.0 90.9 90.8 88.0 875 893 91.5 91.7 89.2 90.0 88.7 89.9 89.3 89.2 90.5 8.8 873 $7.5 88.5 89.4 90.1 89.9 89.7
Overall recovery 87.3 85.0 6.0 8.0 83.9 836 87 1 56.7 §%.1 %6 4 §1.7 85.1 7.1 86.0 85.9 RY.0 86.3 850 82.5 838 0.5 88.2 87.6 6.1
Redlgc‘,’dﬂz. 83‘3‘ recovery (Fly. ML 875 | 860 | 867 | 875 | sa1 | sxa | se1 | s72 | sso [ ses | ss7 | 857 [ RS9 | 853 | BA1 | 872 | 853 | 841 | S | 843 | 851 | 862 | 855 859
Boiling house efficiency 100.3 99.3 99.9 | 100.0 98.1 97.3 98.5 | 100.0 | 1011 98.3 954 | 976 98.2 98.5 99.0 | 100.6 99.0 98.3 975 98.3 99.8 | 1000 99.8 100.0




XIX

Table XVIII. Production and utilisation of molasses.

Used for Available N.P.K. equivalent
Production Exports production as in molasses
Year of alcohol fertilizer available as fertilizer
M. tons M. tons M. tons M. tons M. tons

N P,0Os K,0
1948 85,308 — 42,640 42,768 222 107 2,198
1949 96,670 1,867 41,728 53,075 276 133 2,728
1950 98,496 79 25,754 72,643 378 182 3,734
1951 125,819 3,601 44,896 77,322 402 193 3,974
1952 113,756 40,537 29,878 43,339 225 108 2,228
1953 141,449 67,848 16,037 57,564 299 144 2,958
1954 120,495 89,912 8,300 22,383 116 56 1,145
1955 106,839 53,957 9,005 43,877 228 110 2,255
1956 118,716 52,694 8,661 57,361 298 143 2,948
1957 110,471 72,539 7,796 30,136 157 75 1,549
1958 113,811 59,158 8,435 46,218 240 116 2,376
1959 118,056 59,985 9,632 48,439 252 121 2,490
1960 72,991 45,180 8,871 18,940 98 47 970
1961 139,234 64,633 7,357 67,244 350 168 3,456
1962(1) | 122,890 76,800 7,750 38,340 199 96 1,534

(1) Provisional figures.







XXI

Table XX. Sales of Herbicides, 1961 - 1962.

1961 1962
HERBICIDES Quantity Quantity
Sales in Sales in
. Rupees . Rupees
Imperial Imperial
gallons Kgs. gallons Kgs.
MCPA — Metallic Salt 14,153 - 197,009 14,897 —- 198,187
2, 4-D Amines 33,989 _ 602,580 25,118 - 440,647
2, 4-D Esters 11,132 — 420,857 14,492 ~ - 444,008
Pentachlorophenol 1,403 — 23,335 1,010 — 16,077
Sodium Chlorate — 214,301 263,638 — 272,937 349,715
TCA = 363,716 1,125,550 - 335,595 1,034,933
Dalapon — 9,553 27,695 —_ 21,933 226,810
Sodium arsenite - 8,000 11,208 — -
Substituted Ureas — 30,000 960,000 — 38,279 1,185,000
Substituted Triazines — 1,812 35,345 — 21,432 303,191
Unclassified 600 — 10,800 - 1,000 6,600
— 117 1,501 —
TOTAL 3,679,518 4,205,168







XXI111

Greenhouse Field TOTAL

2 No. pots 8 No. pots 8 No. pots

B.4362 x D.109 2 — — — —= == 2 — —
- x M.99/48 2 1 — — — — 2 1 -—
John Bull x Unknown 3 1 — — — = 3 1 =
C.B.38—22 x M.147/44 — - — 4 — 32 4 — 32
Co.281 x M.63/39 — - — 1 535 | — 1 535 | —
. x M.381/51 — — — 3 — 6 3 - 6

i x M.262/55 2 — — — — — 2 — —

i x M.394/57 1 1] — — — - 1 11| —

5 x M.463/59 1 23| — — — — 1 23| —
Co0.290 x M.361/56 1 — — - — — 1 — —
5i x M.436/57 2 — 1 = & == 2 —_ 1

5 x P.O.J. 2940 2 9 — — — — 2 9 —

= x Unknown 3 — — — — — 3 — —_
Co.419 x M.204/40 1 182 — — — — 1 182 | —
- x M.462/54 1 — - — = = 1 = =

¥ x M.347/57 1 631 — = = — 1 63| —

i x Unknown 2 15| — - - - — 2 15] —
Co.779 x M.196/31 — — — 1 74| — 1 741 —
. x M.147/44 1 150 | — 4 34 100 5 184 100

i x M.81/52 - - — 2 171 — 2 17] —

55 x M.B5/53 1 140 | — = — - 1 140 | —

i x M.462/54 1 — - - = — — 1 — —

i x M.349/55 = —_ — 1 301 — 1 301 —

- x M.146/56 | 148 | — — — — 1 148 | —

. x M.361/56 1 — — — - — 1 — —







XXV

Greenhouse Field TOTAL
2 No. pots g No. pots 2 No. pots
e Slelel|é ]85 2]s
Ebéne 1/37 x 39MQ832 — — - 1 — — 1 - —
i x P.T, 43-52 — — — 1 110 | — 1 1o | —
» x Q.58 3 4 - — — - 3 4 =
- x 47 R.4066 — — — 3 2 188 3 2 188
. x 40 SN5819 il = =l =] = | = > | | =
i x Self 3 — 8 — — — 3 — 8
Ebéne 50/47 x D.109 — - — 2 — 91 2 — 91
& x M.233/40 — — - 1 = == 1 2.z —
. x M.147/44 2 4| — 3 24| 100] s 58| 100
i x M.99/53 —_— — — 3 275 | — 3 275 | —
5 x M.403/54 = — — 1 1 — 1 1 - -
. x M.462/54 2 3 — — — — 2 3 —
s x M.361/56 2 11 = == e = 2 11 —
o X M.201/59 2 18] — - — — 2 181 —
Eros x M.196/31 — —- — 1 6 —_ 1 6 -
. x M.99/34 1 Nl — — == — 1 3| —
- x M.47/38 1 2 — — 2= — 1 2 —
i x M.233/40 2 112 | — — — — 2 12| —
i3 x M.81/52 2 — — - — — 2 - —
. x R.397 1 1 - - — — 1 1 —
M.23/16  x H.37-1933 1 — — — — — 1 — —
- X M.462/54 2 - — — — - 2 — -
M.109/26 x M.128/52 1 14| — — — — 1 14 —
M.134/32  x John Bull 2 — — — — — 2 — —
i x H.37-1933 2 — — — — — 2 — —













XXIX

Greenhouse Field TOTAL
§ No. pots § No. pots § No. pots
bt Elels|&8|els|c|s]s
M.202/46 Beau Bois — - - 1 — 1 — —
3 N: Co. 310 Self 1 3 — - — — 1 3 —
i 47 R 2777 1 137 — — —= — 1 137 | —
M.93/48 Ebéne 1/37 2 — 70 2 1 60 4 1 130
5 M.63/39 2 — — 2 242 | 190 4 242 | 190
& M.147/44 — — — 2 — — 2 — —
i M.423/51 2 —_ — — — — 2 — —_
’ M.462/54 4 — 4 — — — 4 — 4
5 Self 3 — = 2 1 28 5 1 28
M.99/48 M.63/39 — — — 2 — - 2 — -
i M.147/44 — — = 2 30| — 2 350 —
5 36 MQ 2717 — — — 2 21| — 2 21| —
- 39 MQ 832 — — — 1 4 — ] 4 —
M.253/48 John Bull 1 1 — — — — 1 1 —
5 P.OJ. 3016 1 3 — — — — 1 3 —
M.137/49 Vesta 2 133 | — — —=: — 2 133 | —
M.305/49 M.63/39 - — - 1 — — 1 — —
M.322/51 Ebéne 1/37 - — — 1 213 | — 1 213 | —
n M.59/34 — — — 3 272 | — 3 272 | —
5 M.93/48 2 2 — - — — 2 2 —
5 M.92/53 — — — | 155 — 1 55 —
. Unknown 1 — - — — — 1 - —
M.379/51 M.63/39 — — — 2 — — 2 — -
55 47 R 2777 2 — — — — — 2 - —
M.380/51 M.63/39 — — — 2 — — 2 — —







XXX1

Greenhouse Field TOTAL
8 No. pots § No. pots g No. pots
CROSS 8 i 8 @ <] @

slals|2]a|a|4]a]3

M.128/52 x Ebeéne 1/37 — - — 1 213 | — 1 213 | —
W x M.147/44 —_ — — 4 214 100 4 214 100

i x Unknown 4 1 7 — — — 4 1 )
M.232/52  x Ebéne 1/37 - —- -- 1 5 — 1 5 —
» x P.O.J. 2878 — — - 1 70 | 100 1 70 1 100

o x Unknown 1 —_ e — — = 1 —_ —
M.272/52 x M.63/39 — —- — 2 - — 2 — —
” x P.O.J. 2940 — — — 2 2101 — 2 270 | —
M.85/53  x M.147/44 — — — 4 309 | 100 4 309 | 100
» x M.92/53 1 23| — — — — 1 23| —

- x N: Co. 310 Self — — — 1 48 | — 1 48 —

s x Selfed 2 1] — - - — 2 1] —

. x Unknown 3 281 — — — = 3 281 —
M.97/53  x M.63/39 1 171 — — — — 1 171 —
5 x M.213/40 1 - - 1 85| — 2 85| —

3 x M.147/44 — o - 1 0] — 1 101 —

s x M.P. 87 1 - - - — — 1 — —

3 x P.O.J. 3016 1 2] — - - -— 1 321 —

» x P.T. 43-52 1 - — — — — ] - -
M.98/53 x Ebéne 1/37 - - - 1 43 — ] 431 —
P x P.O.J. 2940 — — - 1 4] — 1 41 —

- x 47 R 27177 2 — — — — — 2 — —
M.99/53 x Unknown 4 18] — — — — 4 18] —
M.8/54 X M.213/40 — - - 2 4 - 2 4 —
i x M.147/44 — — — 5 145 | 460 5 145 | 460




XXXII

Greenhouse Field TOTAL
8 No. pots g No. pots § No. pots
CROSS E e T -l el 12Tl =
(o} = Kt U £ L G £ .
M.13/54  x M.147/44 — — — 2 — 2 — —
M.63/54 X Unknown 2 — — — — — 2 — —
M.159/54  x M.63/39 2 — — — — — 2 — —
M.194/54  xTM.63/39 — — — 2 — — 2 — —
i X M.147/44 = | = ]| = 1 | — 2 i = 2
» x M.202/46 — — — 1 9 - 1 9 =
M.210/54  x M.233/40 2 a8 | — — — - 2 48| —
M.262/54 x M.213/40 - - 2 — — 2 — -
M.323/54 x D.109 1 21 — — — - 1 32| —
15 x Ebéne 1/37 — — — 1 8 — 1 8 -
» x M.213/40 1 - — — = - 1 — —
5 x M.147/44 1 — — — — — 1 — —
" x M.128/52 1 1 — — —- - 1 1 -
» x 47 R 2777 1 3 — 2 — - - 3 3 —
M.376/54 x M.99/34 — — — 1 140 | — 1 140 | —
" X M.213/40 1 — — 1 70* 1280 2 70% 1280
” X M.241/40 1 — — — — — 1 - —
X M.147/44 — — — 1 385 — 1 B —
i x P.O.J. 3016 2 5 — —- — - 2 3 —
M.403/54 x M.63/39 2 4 — — — — 2 4 —
x M.147/44 — —_ — 1 395 100 1 395 100
5 x M.92/53 — — — 2 39| — 2 329 —
» x M.347/57 - - — 1 - - 1 — —
5 x Unknown 4 2 - — — — 4 2 -

* Bunches of 3 and 5.




XXX

Greenhouse Field TOTAL

@ No. pots @ No. pots - No. pots

SlElealY% eS| 5| =

2| g|lal|l2|&|a|2|5])|a

M.461/54 P.O.J. 36 2 — — — — — 2 —

M.506/54 M.213/40 1 21 — 1 931 — 2 165 | —
M.147/44 — == = 1 2 — 1 2 —

i3 M.99/53 1 8 — — — — 1 8 —
M.516/54 M.63/39 1 01 — — — — 1 70| —
. M.147/44 1 — 40| — — — 1 — 40

3 M.360/56 1 - — — a= | = —

i P.O.J. 2940 1 — — — — — 1 — —

= 47 R 27717 1 46 | — 2 — — 3 46| —

- 40 SN 5819 2 25| — — — — 2 25| —
M.518/54 x Co. 290 2 1 — = — — 2 1 —
M.213/40 — — — 1 4 ~— 1 4 —
& M.147/44 — - — 1 — 25 1 — 25

» M.12/49 — — — 2 — — 2 — —

- M.92/53 — - — 1 910 | — 1 910 | —
M.528/54 M.196/31 1 241 — — — — 1 241 —
5 M.92/53 1 16| — — — - 1 6] —

5 27 MQ 1124 1 6 — — — - 1 6 —
» P.O.J. 2878 1 - 26| — — — 1 - 26

¥ P.O.J. 3016 1 101 — — — - 1 101 —
M.55/55 M.147/44 — - = 3 251 100 3 251 100
,, Q.50 1 B == || = | = | = 1 17| —

= Unknown 3 1981 — - - e 3 198 | —
M.100/55 Co. 290 2 — — — — — 2 — —
,, M. 63/39 — - — 4 1 - 4 1 =







XXXV

Greenhouse Field TOTAL

% No. pots 2 No. pots g No. pots

CROSS 8 P " 8 4 . g 4 =
Slel2lCls5 w255

s & & s | B8 |5|5]3

M.340/55 x M.147/44 1 83| — 2 40 | — 3 123 | —
= x M.202/46 1 1 — — s — 1 1 —

- x M.394/57 — — == 1 = — 1 == =
M.349/55 x Unknown 1 — —_ — — — 1 — —
M.351/55 x M.63/39 — — — 2 o =2 2 — —
M.382/55 x M.12/49 2 == —= — — = 2 “— —
M.349/55 x M.99/34 1 —_ = — — = 1 = —
- x M.47/38 1 5 — — — — 1 5 -

5 x M.147/44 1 19 — — — — 1 191 —
M.394/55 x P.O.J. 3016 1 13 — — — — | 131 —
M.402/55 x Co. 281 | “— | — — — l — I
53 x M.196/31 1 4 -— — — — 1 4 -

» x M.99/34 1 141 — — - - — 1 141 —

» x M.63/39 1 1 — — — — 1 1 —

’ x M.12/49 2 = — — — — 2 — —
M.449/55 x M.99/34 1 — — - — - | — —
M.146/56 x Co.290 1 — — - — - 1 — —
& X M.196/31 1 223 | — — — — 1 223 | —

i x M.112/42 1 —_ — 1 — — 2 — —
- X M.147/44 — — — 4 7 100 4 7 100

” x M.B5/53 1 — — l 151 — 2 15| —

i x N:Co. 310 self = — == 1 18] — 1 18] —

& x P.O.J. 3016 1 7 — 1 3 — 2 10| —

- X Self 1 104 ] — — — — 1 104 ] —




XXXVI

Greenhouse Field TOTAL

g No. pots g No. pots g No. pols

CROSS g E P é‘ }3 3 é E P

M.146/56 x Unknown 2 — — — — — 2 - —
M.209/56 x 47 R 2777 — — — 1 —- - 1 — =3
M.212/56 x Beau Bois 2 554 436 | — — — 2 55% 436
i x M.99/34 1 61*% 228 | — — - 1 GI*J 228

5 x M.394/57 1 16 | — — — — ] 16| —

v x Senneville 2 1 — — — S 2 1 —_

" x Unknown 1 5 — — — — | 5 —
M.219/56 x P.O.J. 2961 2 z] — — - — 2 3 —
M.245/56 x 40 SN 5819 2 8 — — — — 2 8 —
M.332/56 x M.99/34 2 111¥% 756 | — — - 2 111% 756
' x M.63/39 1 2 — - — — 1 2 —

s x M.12/49 — — — 2 — — 2 —_ -

5 x M.403/54 i =] =[] = — | - El = | =
M.361/56 x Unknown 6 884 | 250 | — - — 6 884 | 250
M.158/57 x M.63/39 — — — 2 — | 2 — |
., x M.204/40 = | = | = i = 1 1| —

" x M.147/44 — — — l 2 — 1 2 —
M.181/57 x D.109 1 - — - — — | — —_
% x M.213/40 1 — — — — - l — —

- x M.322/51 1 6 — — — — | 6 —

- x M.232/52 1 — — — — - 1 — —

5 x M.240/59 ] 74| — — — — 1 741 —
M.280/57 x M.63/39 - - - 2 — - 2 — -
M.307/57 x M.63/39 — - — 2 — — 2 — —

* Bunches of 3 and 5.




XXXVII

Greenhouse Field TOTAL
4 No. pots @ No. pots b No. pots
CROSS Brawab inamral le s
lsl=|12)s|=2|2] 5|3
M.307/57 Unknown 2 3 — — . = 2 3 —
M.308/57 M.63/39 — —_ — 2 — — 2 - —
M.347/57 M.196/31 1 1 — — —_ — 1 1 —
- M.241/40 1 — — — — — 1 — =
3 M.423/41 1 6 —_ == — s 1 6 —
i P.0O.J. 3016 1 121 — - — — 1 12| —
M.394/57 M.307/57 1 — — —- — — 1 — .
. Unknown 4 3 — —- — —— 4 3 _
M.436/57 Self 2 0] — - — — 2 10| —
o Unknown 3 — — S — — 3 = =
M.439/57 M.147/44 — - — 6 2 1 6 2 1
M.440/57 M.99/34 1 17 — — — - 1 17| —
- M.147/44 1 — 1 — — -— 1 — 1
5 M.202/46 1 - 6 — — — 1 — 6
7 M.463/59 B — — — = — 4 = =3
5 Q 58 1 9 — — — — ] 9 —
” Self 2 1 — — — — 2 1 —
i Unknown 1 S = — == = 1 — —
M.441/57 Self 2 — — — — = 2 = =
M.442/57 P.0.J. 3016 2 27| — - — — 2 27| —
. 47 R 27717 2 — — — - - 2 — —
M.175/58 M.99/34 1 — — — — — 1 — —
5 M.241/40 1 — 1 — — — 1 — 1
5 P.O.J. 3016 1 3| — — - — 1 331 —
M.206/58 M.196/31 1 — — — == — 1 - =




XXXVIII

Greenhouse Field TOTAL
@ No. pots 2 No. pots i No. pots
CROSS A 2 I g

M.251/58 x M.147/44 | 321 100 — — — 1 32| 100
i x M.349/55 | — — — = - 1 — —

" x N: Co. 310 1 3| — - — - 1 )] —
M.253/58 x M.147/44 1 14 100 | — — = 1 14 100
o x P.O.J. 2940 1 l - — — — 1 1 —
M.254/58 x M.196/31 1 881 — — — — 1 88 —
i x P.O.J. 2961 1 — 6 — — - 1 -- 6

- x Unknown 1 - 2 — — — 1 - 2
M.240/59 x Unknown 5 522 | — — — — 5 522 —
M.289/59 x M.63/39 e B wn | o= 2 | = | ] e | e
M.463/59 x Unknown 2 2 — — — — 2 2 -
M.494/59  x M.349/55 — — — 1 1 — 1 1 —
x P.O.J, 2940 - — — 1 - - — ] — —

e x P.O.J. 3016 — — — 1 40| — 1 40| —
M.576/59 x M.63/39 -— — — 2 — — 2 - -
M.633/59 x M.213/40 2 8 — — — — 2 8 -
M.336 x M.147/44 — — — 4 - 1 + — 1
M.L. 3-18 x 202/46 — — — 2 - - — 2 - -
i x M.490/54 — — — 4 155 — 4 155 —

= X M.158/55 — — - 1 6 — 1 6 -

,, x 47 R 4066 — - — 1 69| — 1 691 —
M.P. 87 x Unknown 2 — - - - — — 2 — —

27 MQ 1124 x M.147/44 2 — | — — — 2 - 9
5 x M.219/56 1 — — — — - 1 — —

3 x Unknown 1 1 — - — — 1 1 —




XXXIX

Greenhouse Field TOTAL

a No. pots b No. pots g No. pots

CROSS Sl 1 -l ET el el & 5=

Z a @ Z @ @ Z @ o

36 MQ 2717 x M.47/38 1 160 | — — — — 1 160 | —
., x M.204/40 1 nl — 1 =1 =1 = 1 n| —

5 x M.92/53 1 21| — — — = 1 21| —

. x M.403/54 1 9 — — — — 1 9 s

o x M.55/55 1 5 — — — — 1 5 -

5 x M.349/55 1 — — - - - 1 — _

5 x M.307/57 1 — — — — — 1 — s
Mapou Perlée x M.463/59 1 — — — — — 1 — -
N: Co.310 x M.147/44 3 380 200| — — — 3 380 | 200
5 x M.347/57 1 266 | — — — — 1 226 | —

o x M.463/59 1|38 — | — | — | — 1| 389 —
,, x N:Co. 310 self - — - 1 — 100 1 — 100
- x Unknown 3 1171 100 1 230 | — 4 1401 100
N:Co. 310 Selfs x M.147/44 1 — 100 2 39 35 3 391 135
,, x M.202/46 — — — 3 191 — 3 9] —

5 x M.463/59 — — — 6 6 — 6 6 —

2 x N:Co.310 1 10 — — — — 1 0] —
- x Sibbed 1 — 1000 | — — — 1 — 100

B x Unknown 1 4 — — — — 1 4 —
N:Co. 376 x M.196/31 1 126 — - — — 1 126 | —
¥ x M.423/41 1 4 — — - — 1 4 —
v x M.147/44 — — — 4 810 | 100 4 810 | 100

. x M.490/54 2 | = | =| = = 2 4 | —

i3 x M.347/57 1 16| — — — — 1 16| —

o x M.394/57 1 5 — — - — 1 5 —
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