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REPORT OF THE CHAIRMAN

EXECUTIVE BOARD 1967

LAST year the first lines of my report were congratulations for Mr. D. ffrench-Mullen on
his appointment as a Commander of the Most Excellent Order of the British Empire.
This time I wish to express our regrets at Mr. ffrench-Mullen's departure, as he has

resigned from Government service, and to place on record our appreciation of the invaluable
services he has rendered to the Institute, and in particular to the Board, on which he has served
since 196I.

The changes on the Board for 1967 were the replacement of Messrs. R. de Chazal and
Hamid LaIJmahomed by Messrs. Yves Rouillard and S. Bunjun, and also that of Mr. ffrench­
MuIJen by Dr. A. Dame for the last two meetings.

The Board held 15 meetings during the year, two of which jointly with the Research
Advisory Committee.

ESTABLISHMENT

For the first time in many years there were no resignations and consequently no new appoint­
ments during the year.

The Board has much pleasure in congratulating Mr. Y. Wong You Cheong who has been
awarded a Ph.D. by the Faculty of Agriculture, Queen's University, Belfast, and Mr. F. Le Guen
who has been granted an M.Sc., by the Faculty of Technology, University of Manchester, and
made an Associate of the Institute of Science and Technology of the same University in Chemical
Engineering.

FINANCE

In my previous report, I laid stress on the inadequate income which the Institute derives
from the statutory levy on sugar exports and the very serious consequences resulting from in­
sufficient revenue.

On account of various unavoidable increases in expenditure which have taken place during
the year under review, the Institute had once again to modify and restrain the programme of
work which had been planned in order to balance its budget. It is in fact apparent from the
published accounts that the financial pos ition of the Institute has deteriorated by comparison
with the preceeding year.

In order to improve the situation, the Board, after ea 'efu] consideration, has made a request
to Government for altering the Ordinance governing the Institute and applying, as from 1968,
the statutory levy to the total tonnage of sugar produced in any calendar year, instead of to the
amount of sugar exported, as is the case at present. This would result in an immediate increase



III revenue and would render less urgent the very real need for an Increase in the cess itself.

I have every reason to believe that this request has been well received and I sincerely hope
that it will meet with the approval of Government.

AlME DE SORNAY SCHOLARSHIP

The scholarship was awarded in 1967 to Mr. K. D. C. Ruhee who came out third, with
71 % of the marks, at the entrance examinations of the University of Mauritius, in April.

Mr. M. Goolam Hossen, who had been awarded the scholarship jointly with Mr. G. Gallet
in 1965, accepted a Government scholarship and, in accordance with the regulations of the
College of Agriculture, relinquished the Aime de Sornay scholarship.

GENERAL

Visit of Mr. Gavin Ross

Mr. Gavin Ross, of the Statistics Department, Rothamsted Experimental Station, spent two
months, in March and April, mainly in the Plant Breeding and Biometry Sections of the Research
Institute. The visit was arranged through the kind services of Mr. D. Rhind of the Ministry
of Overseas Development. Mr. Ross has submitted a draft report on the statistical problems
he has studied. The report, which is now being finalised. should prove of great value in breeding
and selection work. I should like to express my gratitude to Mr. Rhind and also to Dr. F. Yates
for permission to second Mr. Ross for the visit.

University of Mauritius

After discussions with the Registrar of the University, it was agreed that the Senior Staff
of the Institute would be responsible for all the lectures connected with sugar and sugar cane,
and the conditions under which these lectures would be given were also established.

Trade Union Agreement

An agreement governing the wages and conditions of service of workers over the next three
years was signed with the Plantation Workers' Union represented by the Hon. S. Jagdambi.

Burmese Agronomists

At the request of the Burmese Government, the Institute accommodated two Burmese agro­
nomists to study methods of experimentation in sugar cane. Messrs. Saw Win Kyi and Tin
Myint spent four months at the Institute working in the various divisions.

PERSONALIA

During 1967, the Institute had the pleasure of welcoming some distinguished visrtors
Mr. AJfred Morris and Mr. John Farr, members of the House of Commons; Professor R. Chaminade
of the Centre National de la Recherche Agronomique, an international authority on plant nutrition;
and Mr. M. Delmas, Director, Centre de Recherches Agronomiques du Sud-Ouest, Bordeaux. The
Institute also had the pleasure of entertaining the Hon. V. Ringadoo, Minister of Agriculture
and Natural Resources, and Mr. A. Beejadhur, Governor of the Bank of Mauritius, who visited
the various divisions and showed a keen interest in the work carried out.
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REVENUE AND EXPENDITURE ACCOUNT

YEAR ENDED 31st DECEMBER, 1967

Running & Adm inistr ati ve Expenses
Herbarium Expenses
Interest Paid
Leave and Missions Fund
Depreci ation

1,899,001.76
6,466.25

42,737.77
125,000.­
127,419.05

Cess on Sugar Exported
Miscellaneous Rece ipts
Excess of Expenditure over Revenue

1,805,167.90
69,418.71

326,038.22

Rs. 2,200,624.83 Rs. 2,200,624.83
==== ~ = =~=~ = =

BALANCE SHEET

AS AT 31st DECEMBER, 1967

ACCUMULATED FUNDS

REVENUE FUNDS

AIME DE SORNAY FOUNDATION

GOVERNMENT OF MAURITIUS
(purchase of Build ings)

SUNDRY CREDITORS

BANK OVERDRAFT

1,126,058.70 FIXED ASSETS (at cost less De preciation
and Amounts written off)

106,885.82 Land & Bu ildings 1,357,788.51
Equ ipment 42,722.90

25,000.- Agr icultural Machinery and
Vehicles 32,184.-

1,432,695.41
89,403.65

CURRENT ASSETS
10,038.67 Sundry D ebtors 118,979.61

Aime de Somay Foundation
255,539.20 Account 25,000.-

Cash a t Bank s & in hand 36,251.02
180,230.63

Rs. 1,612,926.04 Rs. 1,612,926.04
=== = == = = = = = =

AUDITORS' REPORT

We have examined the Books and Accounts of the
Institute for the year ended 31st December 1967, and
have obta ined all the in for mation and explanations we
have requ ired. In our opinion, proper books of accounts
have been kept by the Institute so far as appears from
our examina tion of tho se book s, and the foregoing
Balance Sheet is properly drawn up so as to exhib it a
tru e and correct view of the state of the Institute's
a ffairs as at 31st December 1967, according to the best
of our info rmat ion and the explanations given to us and
as shown by the Book s and Accounts of the Institute.Director

Board M embers
(sd) JEAN ESPITALIER-NOEL }

(sd) L. H. GARTHWAITE

(sd) P. O. WIEHE

(sd) J . G . BOUIC, A.CA.

DE CHAZAL DU MEE & Co.

Chartered Accountants
Port Louis,

Mauritius,
16th Februa ry, 1968.



INTRODUCTION

THE 1967 SUGAR CROP

A s a background to the research activit ies
of the M.S.I.R.I., it has been customary
to review briefly conditions under

which the sugar crop , in any current year, has
been realised. The same pr ocedure is followed
for 1967 which has unfortunately proved to be
unfavourable to sugar production in many
respects.

At the current rate of progress in sugar
yield per acre, which is of the order of 1.5%
per annum, production in 1967 should have been
around ' 720,000 metric tons, instead of which
638,000 tons were produced. Negative influences
have exerted themselves in the form of a mode­
rately severe cyclone in January, shortfall of
rain in February and May , and extremely un­
favourable conditions for maturation throughout
the harvest period from July to November. In
addition, cane supply to factories was below
average, while an added number of public
holidays further slowed down harvesting progress.

In this connection, th e following figures are
of interest :

(a) effect of 6 additional publ ic holiday s
on sugar production = - 5400 tons
sugar ;

(b) effect of crushing 19 hrs/day instead
of 20 in 1966 = - 4500 tons sugar.

If factories had operated 23 hours per day
and 6 days per week - a normal target -,
sugar production in 1967 wouId have been
660,000 tons, leaving a debit balance of approx­
imately 60,000 tons to adver se climatic factors.

The poor quality of the cane in 1967,

• Equivalent to 9.1 tons of cane per ton of sugar.

•• Equivalent to 8.6 ton s of cane per ton of sugar.

particularly in the northern sector, is being
ascribed in some quarters to new varieties.
Admittedly sucro se content of the cane is not
at the peak it attained in 1956 and 1957, and
there has been a gradual decrea se in sugar
recover ed % cane from 12.2% to an average
of about 11.6% at present.

However, an analysi s of factors at play ,
published in the Climate and Cultivation section
of this report, shows conclusively the determin­
ing influence of climate on cane quality.

It should also be stressed that average
sugar yields per arpent have steadily increased
in spite of the fact that the additional acreage
brought under cultivation in recent years is locat ed
ma inly in an environment of lower intrinsic
potential.

The more important data concerning the
1967 campaign are given below in comparison
with the 1966 results :

1967 1966

Area cultivated, arpents 204,000 206,000
Area harvested,

Estates 100,506 100,990
Planters ... 91,228 94,746
Total 191,734 195,736

Weight of canes , metric tons 5,814,468 4,842,915

Tons cane per arpent :
Estates 35.3 29.5
Planters ... 24.9 19.7
Average, Island 30.3 24.7

Commercial sugar
recovered % cane 10.98* 11.60**
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1967 1966 1967 1966
Tons sugar per arpent Reduced boiling house

Estates 3.88 3.42 recovery ... 88.5 88.4
Planters ... 2.73 2.28 Reduced overall recovery 85.0 85.0
Island 3.33 2.87 Total sucro se losses %cane 1.62 1.73

Duration of harvest, days 168 139 Tons sugar 98.8 pol
Tons cane per hour 101.9 97.3 metric tons 638,300 561,800
Tons cane crushed weekly 242,600 244,400 Rainfall deficit
Sucrose % cane 12.46 13.20 Nov.-June (av. 15") 11.1 23.7
Fibre % cane . .. 13.13 13.46 Rainfall excesses
Molasses % cane 2.66 2.75 July-Nov. (av. 2.5") 10.8 0.0
Filter cake % cane 3.09 3.37
Purity mixed juice 87.5 87.7 Essential jnformation concerning climatic
Reduced mill extraction 96.1 96.1 factors , cane and sugar yields, sucrose content
Pol % bagasse 1.89 2.05 and varietal replacement is shown in figs 1-8.

THE CANE VARIETY SITUATION

1956 :
1959 :
1962 :
1964 :
1965 :
1966 :

In considering the present situation of
commercial cane varieties in Mauritius, three
main factors have to be borne in mind :

(i) the long ratooning cycle;

(ii) the recent outbreak of gumming
disease;

(iii) the steady flow of more productive
varieties released in recent years.

Because of the first factor, varietal changes
are relatively slow since only 12% of the culti­
vated area is replanted annually. Concerning the
second, it is evident that the outbreak of
gurnmosis in 1964 has hastened varietal re­
placement (cf. fig. 8). Finally, it may be useful
to recapitulate the sequence of release of varie­
ties since 1956, which is as follows:

M.147/44; M.31/45
M.202/46; M.93/48
M.253/48; Ebene 50/47
M.442/51
M.99/48
M.409/51; M.13/53; M.13/56;
N: Co. 376

1967: Nl.377/56
Because of the factors outlined above ,

considerable changes have taken place in the
composition of the sugar cane crop (vide Statis­
tical Table Xl). Thus during the last ten years,
the area under M.134/32 has decreased from 55%
to 3%, that under Ebene 1/37 has shrunk by

60 %, while four Barbados vaneties which
occupied a peak of 23 % of cultivated land in
1962 now account for II % only. In 1964
M.147/44 reached its maximum (31 %), precisely
when gumming disease was first observed; its
area is declining rapidly and it is probable that
by 1970 there will be few plantations left. On
the other hand, M.202/46 and M.93/48 have been
considerably extended since 1963 and are res­
ponsible for a major contribution to the current
crop as evidenced by their high yields (fig. 6).
Similarly M.442/5l is fast reaching the status of
an important conunercial cane, although its
extension beyond 20 % of the cultivated area is
unlikely because of its late maturity and its
inadaptability to high rainfall areas.

Of the varieties released in 1966 and 1967,
confirmation was obtained during the year of
the high sugar potential of M.13/53, M.13/56
and M.377/56, the latter, in particular, showing
a wide range of adaptation. M.409/51 , on the
other hand, requires exacting environmental
conditions, while N :Co.376 is an excellent
early maturing variety in regions of high rain­
fall. Although this is not a matter for compla­
cency, it may be safely stated that the present
varietal situation is far better than it was a
few years ago: gumming - susceptible varieties
are being rapidly replaced by resistant ones;
at least three commercial canes (M.93/48,
M.202/46, M.442/51) now occupying about 38%
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• All with high sucro se content.

** M.202/46 does not perform equally well over the
whole of the super-humid zone; it is also sus­
ceptible to leaf scald.

Varieties
Pro ven Unreleased"

of the cultivated area have a high potential of pro­
duction; while varietie s released in 1966 and 1967
cover the full range of environmental conditions
under which sugar cane is grown in Mauritius.

In view of these satisfactory conditions, it
is surprising to note that 15% of the 1967
plantations were made with unreleased varieties
(cf. fig. 7). It should be stated once more in this
connection that, in the research programme of
the Institute a considerable amount of work is
devoted to the production of new cane varieties,
and no avenues of progress are left unexplored
in the related studies. More than 20% of the
financial resources of the Institute are devoted to
this subject. Consequently, the large-scale cultiva­
tion of unproven varieties, which have not under­
gone the whole range of testing, does not serve the
interests of the sugar industry.

Specific notes on the performance of newly
released and promising varieties are given in the
Cane Breeding section (pp. 43-45), but it is useful
to summarize here the cane varietal situation
as seen by the Institute at the end of 1967.

Environmental
Conditi ons

Sub-Humid

Humid and
Irrigated

Hydrornorphic
Soils

Super-Humid

M.442/51
M.l3 /56
M.377/56

M.31/45
M.202/46
M.93/48
MA09/51
M.13/53
M.13/56
M.377!56
Ebene 50/47

M.99/48

M.202/46"
M.93/48
M.377/56
N:Co.376

M.305/51
M.260/55
M.145/56
S.l7

MA28 /51
M.356/53
M.260/55
M.I44/56
CB.38/22
S.17

M.356/53
M.75/55
M.144/56
S.17

CANE BREEDING AND SELECTION

The handling of all data relevant to crossing
and selection work by the newly created Bio­
metry section has helped considerably to ratio­
nalize the whole experimental procedure. Thus,
as mentioned in last year's annual report,
the data assembled on punched cards have
facilitated the choice of desirable parents. Also
selection criteria were more criticaIJy defined
and a complete analysis of results for the
various stages of selection conducted. By means
of a rapid analysis and proper presentation of
data it has been possible to apply a selection
pressure on sucro se content whenever cane
yields were acceptable.

Mention should be made of the visit of
Mr. Gavin Ross , of the Statistics Department
of Rothamsted Experimental Station, who spent
two months at the Institute at the beginning
of the year to discuss the ways in which the

various problems encountered in breeding and
selection were being dealt with and to advise
whenever necessary . His suggestions on various
aspects of the experimental work have proved
most helpful.

As a result of several factors, 1967 was a
bad year for crossing. The main breeding plot
at Reduit having been replanted in 1966, flower­
ing was low. In addition, strong winds which
prevailed during most of the crossing season
proved detrimental to the viability of the
flowers. Furthermore, a critical choice of parents
contributed to reduce the number of attempted
crosses. On the whole, 397 crosses were carried
out, involving 125 combinations . A total of 99
different parents were used, compnsmg 40
clones as females, 62 as males, and 3 as both
male and female. Crosses for breed ing purposes
numbered 46.
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10

Fig. 5. Cane yields in virgins and ratoons in 1967 (plain
line) co mpa red to the 1962-1966 average (brok en
line).
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area have been excluded.
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Fuzz derived from crosses involving the
same combination was grouped in the deep
freeze together with those from the previous
year . Fuzz derived from a group of at least 3
crosses per combination was sown ear Iy in
Cctober, the balance being kept until bulked-up
again for sowing the following year.

The poor germination experienced is attri­
buted mainly to the bad conditions prevailing
at crossing time which have affected adversely
pollination and subsequent fertilization.

Selection, which started early in July in the
Bunch Selection Plots, went on smoothly
according to schedule. No selections were taken
in First Selection Trials as such trials were, due
to exceptional circumstances, selected in 1st
ratoons instead of 2nd in 1966, and conse­
quently all the trials standing in 1967 were in
virgins or in l st ratoons. The bulk of the
selection work was conducted in the Propagation
Plots in which more than 5,000 plots had to
be brixed and weighed.

The number of seedlings and varieties now
in course of selection is as follows :

(a) Seedlings planted in March 1967 :

(i) Conunercial crosses 80,885
(ii) Nobilization crosses 3,701

(b) Varieties in Bunch Selection Plots:
(1964 series) 10,164

(c) Varieties in Propagation Plots:
(1962-1964 serie3) .. . 3,312

(d) Varieties in First Selection Trials :
(1959-1962 series) .. . 803

(e) Varieties in Multiplication
Plots: Nil

(f) Varieties in Trials on estates 243

Investigations on the physiology of flowering.
Experimental work conducted in 1966 having led
to some interesting findings, further experiments
were therefore laid down in 1967 to confirm
these observations and investigate more fully
some aspects of flowering. The main conclusions
derived from these experiments are summarized
here:

(i) Different varieties of sugar cane may
require different conditions for induction of
flowering. Thus, variety U.S.48-34 was induced

to flower when given fifteen or more cycles of
a daylength of 12 hours 43 mins, while variety
N :Co .310 was not.

(ii) Observations on the differentiation
of a vegetative apex to a floral primordium and
subsequent development (various phases are
illustrated in Plates I & II) showed that the
change from vegetative to floral primordium
in the variety U.S.48-34, appears to take place
under Mauritius conditions around the 16th of
February.

(iii) In a leaf cutting expel iment it was
observed that the lopping of old leaves on the
stalk resulted in earlier emergence compared to
control, whilst lopping of young leaves resulted
in delay. There is an indication therefore that
flowering may be controlled by a balance
between flowering inhibitors and promoters,

(iv) Experimentation on the effect of
light on flowering was continued, and it was
shown that an interruption of the night with
red light was the most inhibitive to flowering;
other wavelengths were decreasingly inhibitive
in the following order: white, red + far red,
far red and blue. An interruption during the
induction period of four hours during the night
with white light from 5w bulb retarded flowering
in variety U.S.48-34, light of higher intensities
inhibited flowering altogether. It also appeared
that light plays an important role in the post­
initiation stage of flowering; thus, an interrrupt­
ion of the night after initiation of the inflor­
escence resulted in rever sion in the young pri­
mordium and consequently non-emergence of
the flower; shorter and longer days than normal
resulted in delay and some inhibition of flower­
ing.

(v) Attempts to induce flowering artifi­
cially, by giving up to 90 cycles of the day length
of 12 hrs 43 mins to variety Senneville failed.

(vi) Finally, investigations on the use of
chemicals to delay flowering showed that
"Cycocel" applied to variety N :Co.376 during
the post-initiation stage of flowering resulted in
a slight but significant delay. On the other hand,
maleic hydrazide applied after initiation at a
concentration of 0.5 % failed to delay flowering
in variety U.S.48-34 . Phosphon applied as a soil
drench failed as well.
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CANE DISEASES

BO

the majority of variety trials and in commercial
plantations. This behaviour may indicate variability
in the pathogenicity of the bacterium in different
ecological areas or, more perturbing still, the
presence of other strains of the organism differ­
ing in their degree of virulence. Studies on the
problem are being continued.

Four resistance trials were conducted during
the year, two involving the first testing after
the Propagation Plot stage , with the new strain
of the pathogen, and the other two involving
the second testing of varieties from First Selection
Trials with both old and new strains. All trials
with the new strain had to be inoculated twice.
Despite re-inoculation, the level of infection in
one of the first-stage trials carried out in an
area not very favourable to disease development
was too low for a correct assessment of varietal
reaction. In the other first-stage trial in which
infection was heavy, out of 239 varieties, 14%
showed high susceptibility and have been re­
jected, 3I % were susceptible, 19% slightly
susceptible, and 33 % resistant. In the second­
stage trials, 8 out of 42 varieties have shown
high susceptibility. A new first-stage trial was
established later in the year with 24I locally
bred varieties and 58 imported ones .

The reactions of progenies from 4 different
crosses involving combinations of resistant and
susceptible parents were assessed. A wide
variation in the percentage of resistant offsprings
from different combinations was observed, being
the lowest for the cro ss involving the two
highly susceptible varieties B.3337 x M.147/44.

An experiment to study the effect of the
disease on yield following systemic infection of
young shoots at harve st was concluded. A
highly significant reduction of 23.2 % in sugar
yield was observed, mainly due to a decrease
in the number of miUable stalks, through
death of young tillers following knife inoculation.

Laboratory studies on the difference between
old and new strains of the pathogen have
shown that bacterial suspensions of the old
strain have a higher viscosity than those of the
new one.

Attention was again focussed on the bacte­
rium causing a disease sim ilar to gummosis on
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Fig. 8. Variety trend since the outbreak of gumming
disease, susceptible varieties indicated by shaded
area. Varieties are arranged in each group in
order of their dates of release. New M's include
99/48, 409/51, 13/53, 13/56 and 377;56.

Gumming Disease. Cond itions at the begin­
ning of the year were no, propitious to the
dissemination of the pathogen, or to the
development of systemic infection. However,
later in the season, ideal conditions prevailed,
with the result that although the distribution
of the disease in commercial plantations was on
the whole fairly restricted, systemic infection
was locally severe, particularly in cane growing
in the dark magnesium clays under spray
irrigation. Although the effect on M.147/44,
as shown by leaf chlorosis following systemic
infection, was the worst observed since the
outbreak of the new epidemic, yet, once again,
no cases of mo rtality were noticed in mature
canes, confirming that the disease is not
generally as damaging in the vigorous hybrids
cultivated at present 2.5 it used to be in the
"noble canes" during epiphytotics in the past.

Leaf striping, without systemic infection,
was observed on the newly released variety
M.377/56 in a few variety trials conducted by
Estate Agronomists, but the reaction of this
variety has not been consistent, as it is still
showing high resistance in gumming trials, in
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observed during the year. A disease-control trial
was established in a field which had shown severe
infection; unfortunately , symptoms failed to
develop in all plot s. Plants derived from cuttings
planted in infected soil in pots , as well as inocu-

lated with pure cultures of the pathogen, failed
to contract infection. Evidence is being accumu­
lated indicating that infection by F. moniliforme
follows a general weakening of the root system
as a result of adverse soil conditions.

CANE PESTS

The breeding of Diatraeophaga striatalis Tns.,
the Javanese cane-borer parasite, was continued
throughout the year at Pamplemousses Sugar
Experiment Station. It left little time for other
work on cane pests.

As recounted in last year's report, the
object of breeding and releasing Diatraeophaga
is to establish the parasite permanently in the
island. If, on the other hand, the environment
is adver se to this fly, so that it cannot be
established or cannot flourish, then the releases
should be of sufficient scope to demonstrate
this.

Ten generations of the parasite were reared.
The number of borers collected in the field and
"inoculated" with the parasite's larvae was
88,861 and the number of adult parasites
obtained therefrom was 37,512. The number of
adults released was 23,894, including 12,974
females that had mated before release. Since
this work began in February 1966, the totals
up to December 1967 are 19 generations
reared; 144,442 borers collected and inoculated;
64,811 adult parasites obtained and 46,061
adults released, the last figure including 22,716
mated females (fig. 9). It is proposed to
continue breeding and releasing the parasite
until the middle of 1968.

A few attempts were made in June and
November to recover the parasite in the field
in the vicinity of liberation sites. Five borers
out of several hundred collected at Le Vallon
for thi s purpose proved to be parasitized,
However, releases at that site had been stopped
only some weeks before and further attempts
at recovery of the parasite in the field are
needed before conclusions as to its establishment
can be drawn.

Various data on the biology of Diatraeo­
phaga, obtained during laboratory studies, are
given in the body of thi s report.

Infestations of thrips, Fulmekiola serrata,

on young cane, particularly young virgin cane
of the variety M.442/51, were again conspicuous
during the year , as they have been for several
years. The insect, living in colonies in the
rolled spindle leaves, scarifies the leaf epidermis
and this injury, when severe, results in the
leaves drying out along part of their length,
particularly after they have unrolled. Less
severe injury results in chlorotic patches in the
form of streaks along the leaves, and this is
more common in ratoon shoots. It seems possi­
ble that varietal susceptibility has resulted in
greater thrips population than in former years,
and it is intended to investigate the effect of
thrips damage on cane growth in order to
assess whether control measures would be
justified.

Experimentation on the scale insect, Aula­
caspis tegalensis, which remains troublesome
at the Central Cane Nursery at Pointe-aux­
Sables, could not be pursued during the year,
but the East African Station of the Common­
wealth Institute of Biological Control was
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Fig. 9. Release of mated females of Diatraeophaga
striatalis from March 1966 to December 1967.
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requested to study its natural enemies in East
and Central Africa with a view to introducing
into Mauritius any species that seem pro­
mising.

A shipment of Tytthus mundulus, a predator
of the eggs of Perkinsiella saccharicida and
other leafhoppers, was made to South Africa
in August at the request of the South African
Sugar Experiment Station. The insect was
required for tests against Numicia viridis. It may
be recalled that Tytthus was purposely intro­
duced into Mauritius in 1956-57 aga inst cane
leafhoppers, particularly Perkinsiella saccharicida,
and it is worth recording that field observations
over the years since then have shown the insect
to be common, and often abundant, in the
presence of leafhoppers on both sugar cane and
maize . It has undoubtedly become a useful

predator .
Soil samples taken intermittently over the

last three years around sugar cane roots over
the whole cane-growing area have revealed the
presence of five, and possibly six, species of
Xiphinema, all of which are root feeders. Thirty­
five per cent of 89 samples contained one
species or another, but two species, X. ensiculi­
ferum and X. elongatum, were the commonest.
The distribution of these two species was found
to be distinct and closely correlated with environ­
ment : the former was recovered only from the
Humic Ferruginous Latosols and Latosolic
Brown Forest soils characteristic of the high
rainfall area c- 100" approx.), while the latter,
although very widespread, was absent from that
particular area. A third species seems to occur
only in sandy soil.

NUTRITION AND SOILS

Nitrogen. The interest shown in other coun­
tries on the use of "slow release" nitrogen
fertilizers has prompted the Institute to assess
the value of such fertilizers under conditions
where leaching of the nitrate ion may present
a problem. However, the first results obtained
from three trial s have shown no response to
nitrogen application, but the trials were carried
out with virgin canes and first ratoons which
generally give a poor response to nitrogen. It
is hoped that some indication on the value of
this fertilizer will be obtained during the next
crop.

The relative efficacy of the ammonium and
nitrate ions, particularly in respect of calcium
ammonium nitrate fertilizer, are being compared
in lysimeter studies. Information will thus be
obtained on the leaching of nitrate ions in the
presence of sugar cane roots and under different
intensities of rainfall.

Phosphorus. The most significant trend in
recent years is the increasing use of water­
soluble phosphate fertiJizers (fig. 10). These
fertilizers have always been shown to be
superior to water-insoluble phosphate fertilizers,
especially in soils of higher pHs, in spite of the
fact that there is rapid precipitation of the
phosphate from solution in the soils of Mauri-

tius. Precipitation from solution does not neces­
sarily mean that the phosphate is rendered
unavailable to the plant as there 1S evidence to
show that "fixed" phosphate can be ab sorbed.

The effect of different soil constituents on
the retention of phosphate by the soil has been
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studied. Results indicate the predominant In­

fluence of iron oxide in soils occurring in dry
areas (Latosolic Reddish Prairie, Low Humic
Latosol) and extractable aluminium in soils
occurring in wetter areas (Humic Latosols,
Humic Ferruginous Latosols, Latosolic Brown
Forest). Other soil constituents, such as organic
matter and clay contents, play a lesser role.

Indices of soil-available phosphate, such
as exchangeable phosphate and labile phosphate
which require the use of radioactive phosphate,
and also phosphate potential were investigated.
Although their use in non-basalt soils has met
with some success in other countries, results
obtained in Mauritius are conclusive in showing
that these indices have limited value in basalt
soils and are, in fact , inferior to indices of soil­
available phosphate obtained by conventional
extractants,

Field trials were continued on the effect of
leaf spraying of phosphate on the ripening of
sugar cane. Again, the timing of the spraying
with regard to the age of the cane was shown
to be an important factor as it could influence
the sucrose level one way or the other. In view
of the complex relationship between the different
factors involved, no definite conclusions could
be drawn at this stage.

Work is continuing on the distribution of
labelled phosphate taken up by the sugar cane
plant. The technique used is tedious, but no
other method is satisfactory. Autoradiograrns
have been obtained, from which the following
phosphate compounds have been identified:
inorganic phosphate, hexose phosphate, phospho­
glycerine acid, phosphatyl choline, adenosine di­
and tri-phosphate, uridine diphosphoglucose and
uridine monophosphate. Other autoradiograms
reveal that there are more than twelve other
metabolites which have to be identified.

Potassium. The only soils in which potas­
sium nutrition presents difficulties in Mauritius
are the Montrnorillonitic Dark Magnesium Clays.
A series of pot experiments have therefore been
initiated to study the effect of soil moisture and
other factors on potassium uptake in these soils .

Survey of soils low in silicon. Following the
interesting results obtained in other countries
on the use of calcium silicate slag in highly
weathered soils, an intensive survey was carried
out of soils which were thought to be capable
of giving a response to the application of
calcium silicate. Fields with the lowest values of
extractable silicon, i.e. those of the Humic
Ferruginous Latosol family were chosen for
field trial" in which two levels of calcium silicate
slag from Japan (Mitsui product) at 3 and 6
tons per arpent, and coral sand at 4 tons per
arpent were compared with a control. Pot
experiments with these soils have shown a
definite beneficial effect of calcium silicate on
plant yields, with a decrease in plant MnjSiOz
ratio and soil-extractable aluminium.

Foliar diagnosis. Sheath sampling was
carried out in all the permanent sampling units
comprised in the Humic Ferruginous Latosols.
This was done in order to assess the levels of
Si, Ca, Mn of cane sheaths in this particular
soil group.

Leaf sampling was carried out by estates
and planters in all permanent sampling units,
and a total of 616 samples were analysed for
NPK.

Soil analysis. Chemists from 19 sugar
estates worked in the Chemistry laboratories and
carried out a total of about 1,000 analyses for
available phosphorus and pHs.

SOlL-PLANT-WATER RELATIONS

Investigations on soil-plant-water relations
are continuing along the lines already described.
The consumptive use of water by the cane
plant in relation to climatic and other environ­
mental factors is being studied in the six Iysi­
meters installed at Medine S.E. (Pal.myre) in
1963. Third ratoons were harvested in November

and the data obtained during the year confirmed
generally the conclusions presented in last
year's annual report.

The effect of different water regimes on
cane growth was studied on two vaneues grow­
ing under greenhouse and field conditions and
some progress made in elucidating the factors
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affecting drought tolerance and susceptibility.
The more important results obtained in this
connection are outlined below.

Field scale measurements of the moisture
index of the 4th-5th internode have shown that
this method should be used more widely under
Mauritius conditions to determine the optimum
time for harvesting on irrigated estates. From
data obtained during the year, it was found
that varieties react differently to water stresses
during the ripening stage. Thus M.202/46 res­
ponds well to drying off, while M.253/48 shows
practically no improvement in sucrose content
with progressive drying off, the reaction of
M.147/44 being intermediate.

Through the courtesy of the Centre d' Etudes
Nucleaires, a neutron probe was lent to the
Institute and expert guidance given on its use
by a visiting scientist, while two members of
the staff spent a fortnight at the Laboratoire de
Radioisotopes de Tananarive in Madagascar to
become familiar with the use and maintenance
of this instrument.

The visit of a soil physicist from F.A.O.,
mentioned in last year's report, was unfortuna­
tely postponed.

Effect of different soil - water regimes on
growth. Greenhouse experiments to compare the
effect of different soil-water potentials on cane
growth were continued with the varieties Ebene 1/37
and M.147/44 along the same plan as the one
used in 1966 when Ebene 1/37 was compared
to M.442/51. The five water regimes selected
consisted in allowing the soil-water potential
at 15 ern. below the surface to reach pre­
determined values of -0.25, -0.5, -0.75, -3.0 and
-9.0 atm., before the soil was restored to water
saturation point.

Growth measurements were carried out at
weekly intervals with the following results.
During the first week, when soil moisture
conditions were adequate, no difference in
growth increment between the two varieties was
observed. In the second week, the growth rate
of Ebene 1/37 was affected by a decrease in
soil moisture potential from -0.1 atm. to
-0.25 atm., but M.147/44 did not suffer from
the drying effect at this stage. On further drying
when, in the third week, the soil suction had

reached 0.5 atm., the growth of Ebene 1/37
became very slow and was completely checked
when the soil suction reached 3 atm. in the
5th week. This was however not the case with
the variety M.147/44 which continued to grow,
but at a slower rate, until the soil suction was
approximately 9 atm. when growth stopped.
Further, resumption of growth activity, on re­
watering in the driest treatment, was more rapid
with M.147/44 than with Ebene 1/37.

The effects of the different treatments on
total increment of dewlap height and shoot
height during the experiment, which lasted nine
weeks, have been recorded. These measurements
clearly show that a differential response of the
two varieties to equal increases in water stress
measured at 15 cm. depth is an inherent varietal
characteristic. Of the factors which could be the
cause of this difference, the most likely ones
are a different physiological tolerance to dry
conditions and a different morphological deve­
lopment of the root system. Experiments on the
effect of solute potential on growth in an attempt
to find out some of the physiological characters
responsible for drought resistance did not give
any conclusive evidence. A field scale trial was
carried out mainly to determine whether there
was, or not, a morphological adaptability of the
root system to drought conditions. This was
carried out at Pamplemousses Experiment
Station and consisted of a latin square design
planned to comprise four different water regimes
as treatments. Abnormal rainfall conditions
during the experiment, however, did not permit
the application of the two driest treatments,
namely those which consisted in allowing the
maximum soil-water suctions at 15 cm. depth
to reach 0.6 atm. and 3.0 atm. before re­
watering to field capacity. Only the two wettest
treatments, in which maximum soil-water suctions
allowed before re-watering were 0.2 atm. and
0.4 atm., could be applied. Soil humidity measu­
rements were carried out with irrorneters and
a neutron probe. Since only the two wettest
treatments were applicable, better information
was obtained with the irrorneters than with the
neutron probe. Plant growth measurements were
carried out at weekly intervals. The growth of
both varieties was affected at a soil-water
suction of 0.4 atm., and Ebene 1/37 was again
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found more susceptible than M .147/44 to the
drying treatment.

A study of the development of the root
system of both varieties showed that Ebene 1/37
is entirely dependent on its sett roots which
explore only the top 15-20 cm . of soil during
the first three months of growth, whereas
M.147/44 produces shoot roots as early as two
months after planting. These shoot roots grow
rapidly in depth where humidity conditions are
more favourable to plant growth than in the
top soil layers, and they evidently help the sett
roots in keeping a favourable plant - wate r
balance under dry atmospheric conditions. The
better location of the root system of M .147/44
in the deeper soil layers at an early age, which
is an inherent character, seems to be one of the
most important factors that contribute to the
drought tolerance of this variety (vide Plate VII) .

The use of Sinbar for a broad classification
of drought-tolerant cane varieties. Experimental
work with Sinbar (3-tert-butyl-5-chloro-6- methyl
uracil) to determine tolerance or susceptibility
of cane varieties to this herbicide has indicated
that drought-resistant varieties were tolerant to
Sinbar, while drought-susceptible varieties were
usuaJly affected, as shown by leaf chlorosis
even at low dosage rates.

These findings, in parallel with the obser­
vation that the early development of the shoot­
root system was one of the factors inhe rent to
the drought-tolerant va riety M.147/44, were the
bas ic rea sons for investigating whether Sinbar
could be used to classify va rietie s into drought­
tolerant and drought-susceptible groups.

An experiment was set up at Belle Rive
Experiment Station, and the Chesterford logarith­
mic spraying machine was used to spray
concentrat ions of Sinbar in decreasing dosage
rates as from 3 lb. active ingredient per arpent
on cane row s immediately after plantation.
Eight varieties were tested, the drought-tolerant
M .147/44, M.351 /57 , M.442/51, M.31 /45 and
the drought-susceptible Ebene 1/37, M .93/48 ,
M.99/48 and B.3337.

The deleterious effect of Sin bar on the
drought-susceptible varieties as shown by chlo­
rosi s of the leaves, contrasted with the tolerance
of drought-resistant va rietie s.

This experiment indicates that a broad and
rapid classification of newly developed varieties
into categories as regards drought-tolerance is
possible, and shou ld the ab ove results be con­
firmed with a larger number of varieties, th is
experimental approach may be of great help
in the later sta ges of the cane selection pro­
gramme.

WEED CONTROL

The screening of new herbicides and field
tr ials with the more promi sing ones occupy a
prominent place in the experimental programme.

Fifteen herbicides were included in a screen­
ing test using the Chesterford logarithmic spr ay­
ing ma chine. Ten of them, BAS 2100, BAS 2552
Casoran 133, C 6313, C 6989, NPH 1357,
WL 9385, Daethal, Patoran and Tenoran were
tested under humid conditions for the first time,
and the results obtained were compared with
two known herbicides, Atrazine and DCMU,
and three others which had already been exper­
imented with : Herban, Linuron and Sinbar.
The rates of application varied between 6 lb.
a.i. to 0.87 lb. a.i . per arpent, and the herbicides
were sprayed in pre-ernergence of virgin canes
(variety M.31 /45) and weeds. As expected,
spectacu lar weed control was obtained with

Sin bar at high do sage rates, but cane growth
was severely affected. The herbicides Atrazine,
DCMU, Herban and Linuron were mo re or
less comparable in their effects on weed control
and were not to xic to sugar cane. Of the ten
new herb icid.es, only one, BAS 2 [00, could be
classified in the above category. The other nine
did not affect cane growt h, but showed inferior
herbicide activity, BAS 2552, C 6313, NPH 1357,
Patoran being more effective, however, than
Tenoran, WL 9385, C 6989, Dacthal and
Ca soran 133.

Small plot trials were laid down to compare
the efficacy of DCMU, Atrazine, Cotoran,
Herban, Fenac and Sin bar on weed control
under different climatic conditions and the ir
phytotoxicity to different sugar cane varieties.
The experiments were carr ied out at five sites
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in the super-humid and humid zones. Herbicides
were applied in pre-emergence of canes and
weeds at 4 lb. a.i. per arpent, except Sinbar
which was used at t I , It and 2 lb. a.i.
per arpent. In the super - humid regions, the
superiority of DCMU in weed control was
evident. In the humid localities, Cotoran and
Atrazine compared favourably with DCMU.
Herban was found to be less effective than
DCMU, Atrazine and Cotoran in both the
humid and super - humid localities, its main
drawback being its relative inefficacy on weeds
of the family Compositae. Fenac did not give
better weed control than the other herbicides
tested and showed the disadvantage of affecting
both cane germination and growth. For these
reasons, it is not recommended for use in
general practice. Sinbar is an excellent herbicide
and is highly effective on weeds of the humid
regions. Unfortunately, its high toxicity to
several cane varieties precludes its present use
until further information on varietal tolerance
and rates of application becomes available.

Other experiments carried out in the super­
humid and humid regions have confirmed that
DCMU is the most profitable herbicide under
conditions of high rainfall, while in humid
localities the efficacy of Atrazine, Cotoran and
DCMU is comparable at equivalent dosage
rates of 4 lb. a.i. per arpent.

Special weed problems. Three herbicides
BAS 2100, NPH 1357 at 4 lb. a.i. and gramo­
xone at t lb. a.i. per arpent were included in
a trial to study their effect on Cyperus rotundus
and Kyllinga monocephala which are troublesome
weeds in many parts of the island. Two weeks
after application of the chemicals, it was ob­
served that BAS 2100 had no effect on the
established weeds, whereas NPH 1357 gave a
50% control of young plants and gramoxone
a 90% weed kill. Three weeks later, the
gramoxone plots were still the best. Pending the
results of further trials with new chemicals, it is
recommended that a first spray of -} lb. a.i .
of gramoxone in 100 gallons of water per
arpent should be made , followed by monthly

• Vide Foodcrop Cultivation, p. 30

applications of t lb. a.i. in 60 gallons of water
per arpent.

It should be mentioned that Sinbar is a
promising herbicide for the control of Cyperus
and Kyllinga, but extreme caution should be
exercised in its use because of its high toxicity
to several cane varieties.

Herbicide trials in sunflower*. One of the main
problems encountered in the project of sun­
flower cultivation in the interrows of sugar cane,
was the absence of data on herbicide applica­
tions that would not affect either of these crops
under Mauritius conditions while giving a fair
control of the weed population. The loga­
rithmic spraying machine was used to evaluate
the efficacy of fifteen herbicides in weed control
in sunflower, and the chemicals were applied in
pre-emergence of weeds and crop. The herbi­
cides Atrazine, DCMU, Sinbar and BAS 2100
have proved highly toxic to sunflower at all
rates of concentration from 6 lb. a.i . to 1.5 lb.
a.i. per arpent. With the exception of Herban
and Linuron, the other herbicides were either
moderately toxic to sunflower, or their herbicidal
properties were so inadequate that no further
consideration was given to them in three subsequent
trials based on a latin square design. In these
trials, in addition to Herban and Linuron, two
other herbicides Ametryne and Cotoran were
included because they were not available at the
time the logarithmic trial was laid down. The
four herbicides were applied at 3 lb. a.i. per
arpent in pre-emergence of sunflower and weeds
in ratoon canes . The disadvantage of Herban,
compared to other herbicides for general
weed control in sugar cane plantations, namely,
its low efficacy on certain weeds of the Corn­
positae family, becomes an advantage in sun­
flower and sugar cane mixed plantations. The
very slight ill-effect on sunflower plants of Herban
at 3 lb. a. i. per arpent is the reason for the
recommendation of its use in such plantations
for the time being, until further work reveals a
better herbicide. Linuron at 3 lb. a.i. per arpent
may give equally good results but more
experiments are necessary to assess fully its
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effec t on sunflower. Cotoran and Ametryne at
the rates experimen ted with were too toxic, and
further work with lower do sage ra tes will be
carried out dur ing the next season. The object

of further stud ies will be to find out the opti ­
mum rates of application of these herbicides
tha t would no t a ffect sunflower and give th e
best weed control at the most economic price.

FIELD EXPERIM ENTATION

Of t he 12 final vari ety trials la id down in
1966, one had to be ab andoned, the rema ining
11 were harvested in July, September and
N ovember in order to obtain yield dat a on
twelve-month old ca nes at three harvest dat es
in 1968. Data on ca ne yields fro m th ese tr ials
on virg in canes a re unrelia ble becau se of th e
d ifferent p lanting dates, but useful informat ion
was o bta ined on the sucrose conten t of the
varieties under test.

A select ion of promising variet ies, treat ed
against ratoon stunting d isease, was propagated
at the Central Cane Nursery to provide planting
material for the 1968 ser ies of final varietyJ
fertilizer trials.

The series of experiments on earthing up
and interline cultiva tion was conclu ded and the
resu lts are reviewed in this report . There was
no significant d ifference between treatments
(contro l: 3.30 TSA; interline cult ivat ion : 3. 18;
earthing up an d in terl ine cult ivat ion : 3.20) .
Ot her aspects of cane cu ltivatio n including
spacing , r idge vJs furrow cultivation, organic
matter vJs mine ra l fert i liza tio n, and ridge vJs
fu rrow plant ing are cont inu ing.

Close contact was main tained between the
In stitute an d sugar estates and planters, 1684
vis its being made by members of the staff. T he
assi sta nce given by the fo ur agronomists em­
ployed by sugar estates is gratefu lly ac know­
ledged; th ey co-operated fully with the
staff and their help in connec tio n with variety
trials in particu lar is much appreciated.

Cane production on the four stations
totalled 1607 tons : R eduit 427 ton s ; Pample­
mousses 520 tons; Belle Rive 390 tons; Union
Park 270 tons .
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The programme of Fie ld Experi mentatio n
cover ing the vario us d isciplin es of the Institute
was pu rsued satisfactori ly. A tot al of 233 field
experiment s were harvested, involving the weigh ing
and sa mp ling of 7056 plot s. 4 1 new tr ia ls were
la id down in 1967. A summary of field
tri als stud ied du ring th e year is tabulat ed below:

Variety

Variety trials
F inal var iety trials
Spec ial variety tria ls (with

Estates' Agronomists) ...
Ratooning capacity

Fertilizat ion and amendments

Nitrogen
Phosphat e
Calcium & phosphate
Pot assium, calci um &

magnesium
Basalt . . .
Method of ferti lizer

applica tion
Organic and mineral

fertiliza tion
Perm an en t ferti lizer

demonstrat ion plot s

Cultural Practice

Spacing
Burning
Interline cu ltivati on
Method of planting
Selective ha rvesting
Potato in cane in terli ne
Sunflower in cane interline
Di seases
Herbicides



-30-

FOODCROP CULTIVATION

Most sugar estate s of the island established
large scale observation plots of sunflower in
ratoon fields. These provided an excellent oppor­
tunity to become acquainted with the problems
facing the establishment of a new crop on a
commercial scale. Of these it appears that the
most critical ones are the date of planting and
weed control.". Other factors of importance
which were encountered included destruction
of seeds after sowing by birds and rats, damage
to seedlings and young plants by cutworrns,
hares , snails and stem boring insects, collar rots
of various types, damage to the flower head by
birds and insects, and improper drying.

In spite of these difficulties, there is reason­
able hope that sunflower may become an im­
portant crop without reducing the overall sugar
production. Yields of seeds were reasonable, and
the oil content satisfactory, varying from 38 to
54 % on seventeen samples dried at 70°C.

Twelve trials were laid down to study the
effect of sunflower cultivation on sugar product­
ion when interp1anted in fields of ratoon cane.
Sugar yields will not be obtained until 1968,
bUL the results of sunflower yields are discussed
in the Chapter Cultivation of this report.

2.55
3.22
5.14

1.604.28

4.16
4.17
4.17

Tons
sugarlarp, potatolarp ,

4.13Control (no potato)
I line potato every alternate

interrow
2 lines potato every alternate

interrow
I line potato every interrow
2 lines potato every interrow

The success of any development in food
crop production on estates must depend to a
large extent on a well designed and executed
experimental programme. The modest effort
made in this connection in 1966 was continued
in 1967, but it should be made clear at this
stage that with the present staff structure of the
Institute, .a more ambitious programme would
seriously impair the volume and quality of
work now being carried out on sugar cane.

Trials to study the effect on cane and sugar
yields of intercropping potato were harvested
during the year and showed that the highest
level of potato production was attained by
planting two rows of potatoes on every cane inter­
row. There was no significant decrease in sugar
yields, but a significant increase in potato yield
at the higher density. Average results obtained
were as follows :

SUGAR MANUFACTURE

Raw Sugar Filterability. Much of the work
of the Sugar Technology Division was once
more devoted to problems relating to the pro­
duction of raws of better filtering properties.
As a result of various measures taken by the
industry, average filterability was slightly better
in 1967 than .n 1966 in spite of a number
of adverse factors, the most important of which
were:

(a) very unfavourable climatic conditions,
which led to a marked drop in sucrose content
of cane and in juice purity;

(b) short crushing hours per day, which
extended the crop unduly and resulted in

greater deterioration of stored factory products.

The main practices adopted by the industry
which were beneficial to the production of
better filtering raws were :

(a) the enzymatic process of starch removal
from juice , which was followed in 17 out of
23 factories;

(b) juice liming after final heating;
(c) a better understanding of boiling

processes which led, in many cases, to the
production of less B-sugars, or to the adoption
of a two-boiling system in which only A-sugars
were bagged;

(d) smaller grain size of shipment sugars.

* Vide Weed Control, p. 28
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The most important aspect of the question,
however, is not the average improvement
achieved from one crop to the next, but the fact
that spectacular results were obtained in certain
factories where it was believed, in some quarters,
that good filtering raws could not be produced
because of inherent environmental conditions of
soil and climate . From the experience gained
during the last two years, it may now be con­
cluded that the production of good filtering
raws is a technological problem which may be
solved, more or less easily, in any factory.

Other studies relating to raw sugar filter­
ability which were conducted during the year
are listed below :

(a) The testing of a commercial enzyme
supplied by Messrs. Imperial Chemical Industries
(S.A.) Limited, with the object of ascertaining
whether it could be used economically on an
industrial scale for further reducing the st arch
content of juices in those factories where the
enzyrnatic process is followed. The results
obtained, however, do not warrant the use of
this enzyme.

(b) The boiling of a number of strikes in
a small laboratory vacuum pan. This pan ,
built in 1966, was modified with the object of
reducing the graining charge , and was fitted
with a mechanical circulator and a cuitometer.

In addition to the vacuum pan, a single­
effect evaporator and a small defecator have
been commissioned late during the crop . With
the help of this new equipment it will be
possible to measure the filterability of raws
produced from the juices of different varieties.

Apart from filterability studies, other research
projects which received attention during the
year are summarised hereunder :

(a) Resistance heater. A massecuite resist­
ance heater was installed at the Mount factory
for the reheating of final massecuite prior to
curing in a continuous centrifugal. Tests were
carried out to determine the amount of sucrose
resolution tak ing place in the heater. It was found
that when the massecuite was heated to 45°C,
which is the normal practice when a continuous
centrifuge is used for curing , the rise in purity
of the molasses was 0.4 degree on the average.

The tests also revealed that this particular
heater could not cope with more than about
50 cubic feet of massecuite per hour, whereas
the continuous fugal could have cured at least
20 per cent more massecuite during the same
interval. This is due to the conductivity values
of the massecuites which were lower than those
encountered in Australia where the resistance
heater was designed. Further, the method of
reheating used overhere is different from that used
in Queensland where the massecuite is first
heated in a conventional heater from 30° to
40°C before going through the resistance heater,
whereas at the Mount the entire temperature
rise was obtained in the latter.

(b) Entrainment losses in vacuum pans.
The object of this study was to determine
quantitatively the amount of sucrose lost in
vacuum pans by entrainment, as it would appear
that in certain factories this may account for
a fair percentage of the undetermined losses.

An accurate method had to be used for
measuring small amounts of sugar in the con­
denser water , and the one chosen was the citric
acid method with the help of which it is possible
to measure accurately as low a concentration
as 2 mg. sucrose per litre.

The tests were carried out on an industrial
vacuum pan equipped with its own barometric
condenser. A rectangular weir was placed at
the discharge of the seal tank of the condenser
and its accuracy determined by comparison
with the cooling water ratio. The latter was
obtained by measuring the condensate and
recording, at short intervals , condenser water
inlet and outlet temperatures and boiling pressure.

The flow of condenser water thus obtained
and the amount of sucrose contained therein
measured by sampling and analysis, gave the
sugar lost by entrainment for any period of time.

(c) Exhaustibility of final molasses. A
practical method of judging the exhaustibility
of final molasses is to determine the expected
true purity as a function of the reducing sugars
and ash content, and to compare this figure
with the actual purity. In this connection, a study
was carried out to recalculate the constants
of the so-called Douwes-Dekker formula so
as to bring them in line with the conditions
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prevailing in Mauritius. For this purpose, sam­
ples of average final molasses from each of the
21 fact ories pr oducing defecation raws were
analysed for reducing sugars and sulphated ash.
The determin ati on of tru e solids by drying in
a Gard iner oven was kindl y carried out by
Messr s. Tate & Lyle at their research labora­
tories. All the results were then sta tistically
analysed and a formula applicable to local
conditions derived.

(d) Calculation of true solids in molasses.
In sugar factory laborator ies no equipm ent is
availab le for determining true solids by dryin g
under vacuum. The relationship between refrac­
tomet ric Brix and dry matter had therefore to
be studied so as to enable factory chemists to
calculate the expected purity of final molasses.
An equation was derived by which true solids
can be obtained from refract ometric Brix by
applying to the latter corr ections based on
reducing sugars and sulphated ash contents.

(e) Densimetric vis refractometric brix of
fin al mo/asses. When refrac to metric Brix was
adopted for the chemical control of sugar
factorie s in Maur itius several years ago, it was
observed that the difference between refrac to­
metric and densimetric Brix of final molasses
varied considerably between certain factories.
In some of them the difference was small so
that the purity ca lculated from the refrac to ­
metric Brix was but slightly higher than that
obtained from the densimetric Brix. In others,
however, the difference was large and the rise
in purity was consequently much greater. A
study carrie d out to explain these differences
has shown that difference in Brix is influenced
mostly by the tot al ash content of the molasses,
and not by the relati ve percentages of the
individua l ash constituents.

(n p H of sugar fact ory product s. In raw
sugar manufacture it is the usual practice to
measure the pH of most factory pr oducts at
room temperature. In general , a sample of the

hot liquor is brought to the lab oratory and
cooled before mea surement. As pH varies with
temperature, it is not possible to know its value
under opera ting conditions. Since a low pH
leads to inversion whilst a high pH causes
destruction of redu cing sugars and formation
of coloured products, and since process contro l
depends so much on pH, an investigat ion into
the variations of pH with tempe rature for
various factory pr odu cts was carried out.

(g) Juice liming after fi nal heating. During
the 1967 crop a number of factori es adopted
liming of juice after the final heater, either just
ahead of the flash tank , or between the flash
tank and the clarifier. Under these condi tions,
particularly in the second case, the time interval
available for correcting the pH with the help
of the pH contro ller is very limited . On the
other hand, the reactio n between lime and juice
is much faster th an when cold or even hot
timing (60°C) is resort ed to. In order to obtain
correct pH control, it is therefore necessary to
know the reaction t ime at high temperature
and a study was initiated to that end . Pre­
liminary results were obtained an d the study
will be cont inued in 1968.

(h) Yeasts. The screening of osmophilic
yeasts in raw sugars was continued dur ing the
crop and close cont act in this respect was
maintained with Messrs. Tate & Lyle Research
Laboratories.

Mi scellaneous. The activrtres of the Sugar
Techn ology Division included also the analysis
of 6510 samples of cane from the experimental
plots of the Institute; the usual dutie s of the
Instrumentat ion Sect ion; and, vario us studies in
connection with advisory work for a number
of fact ories. The equipment invent ories of
the 23 sugar fact ories which had been pre­
pared on the occasion of the ISSCT Congress
held in Ma ur itius in 1962 were also brought
up-to-date.

LIBRARY AND PUBLICATIONS

New accessions to the Library num bered
373 volumes in 1967 and the periodicals and
reports received went up to 405 titles. The

Institute is much indebted to the many institut­
ions which send ma ter ial in exchange. Special
ment ion should be mad e of a complete collect-
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ion of Z eitschrift des Vereins der Deutschen
Z ucke rindustrie rece ived from the In stitut fiir
Zuckerindustrie in Berlin ; mu ch material has
also been donated by the L ibrary of t he Exper­
iment Sta tion H.S.P.A. , and the In stitute for
Agricultural R esearch, Ahmadu Bello University .

A cata logu e of the print s on t he History
of th e Sugar Industry in the co llect ion of the
In stitute was completed during the year, and
another of all the regional maps, including
manuscripts in the Institute, was also started.
It is to be hoped that the holdings in various
Mauritiu s depositories will be communicated to
the Librarian.

The year ' was marked by the publication
of a full-length monograph Weed Control in
Sugar Cane: Research and Application, by
Dr. E. Rochecouste , formerly Botanist at the
In stitute.

Other publications released in 1967 were :

Annual Report 1966. 149, xxx p., 39 figs., 12 pI.
French summary in R evue agric. suer. I/e
M aurice 46 (2) 1966 : 61-87.

Occasional Paper

No. 25 WILLlAMS, J . R. Ob servations on
parasitrc protozoa in plant­
par asitic and free-living nematodes.
(Originally appeared in Nemato­
logica 13, 1967 : 336-342)

Private Circulation Report (mimeographed)

No. 21 CHAN, P.Y. The radio isotope course
in agr iculture, Kinshasa, Republi­
que Dernocratique du Congo. 20 p. ,
2 figs.

Contrfile Mutuel H ebdomadaire. 25 issues.

Bulletin Hebdomadaire. Evolution Campagne
Sucri ere. 23 issues .

Articles in «La Revue Agricole et Sucriere de
I'Ue Maurlce».

M AZERY, G . Recherche et exploita tion de
l'eau souter ra ine a 1'lIe Mauri ce, 46 (1)
20-24.

Articles contributed to Foreign Journals & Symposia.

H ALAls. P. Norrnes du diagno stic folia ire
pour les repousses de canne a suc re
recoltables annuellement en regions
tropicales. (Colloque sur la Fertilite
des So ls Tropicau x, Tananari ve, 19-25
no vembre 1967).

LALOUETTE, J . A. Growth of pollen tube in
S accharum sp. and Erianthus sp. ex­
hibited by callose fluorochrome reaction.
Grana palynol. 7 (2) 1967.

Papers prepared for XIllth Congress, I.S.S.C.T.
Taiwan, 1968.

Agriculture Section

HALAIS, P. Silicon, calcium and manganese
contents of cane leaf shea ths coll ected
on ten great soi l gr oups in Mauritiu s.

MONGELARD, J . C. The effect of different
water regimes on the growt h of two
sugar cane varie ties.

WONG You CHEONG, Y. & D . H. PARISH.
Phosphate in the lato solic soils and
latosols of Mauritius and its availa bili ty
to plants .

I Relationship between phosphate
retention and soi l const ituent s.

11 Relationship bet ween soil avail­
able phosphates an d phosphate
uptake by plants grown in pots.

Breeding Section

JULlEN, R. The role of leaves in the percept­
ion and inhibition of the flowering
stimulus in sugar cane.

LALOUETI E, J .A. Cane breeding and select ion
in Mauritius.

Path ology Section

A NTOINE, R . & ors. Cane diseases and their
wo rld distribution . (prepared by Me m­
bers of th e Standing Committe e on Cane
D iseases.)

ANTOINE, R . The two gumming diseases.

R!CAUD, C. Investigations on th e system ic
infection of gumming disease.
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Processing Se ction

SAI NT ANTOI NE, J . D . de R . de. Measures
adopted in Mauritius to improve raw
sugar filterability.

VIGNES, E. C. The determination of phos­
phates in clarified juice.

In addition, two short notes were prepared
by p.a. Wiehe at the request of the General
Secretary Treasurer: (a) The XIth Congress of
the Society, Mauritius 1962 ; (b) The Mauritius
Sugar Industry Research In stitute.

Theses

LE GUEN, F. The simulation of a single­
effect concentrating evaporator.
M.Sc. Thesis , Faculty of Technology,
University of Manchester, 1967.

WONG You CHEONG, Y. Phosphates in the
latosolic soils and latosols of Mauritius,
particularly in relation to the nutrition
of the sugar cane.

Ph.D . Thesis, Faculty of Agriculture,
Queen 's University , Belfast , 1967.

GENERAL

Lectures given at the Bonarne Hall are listed
below.

The Research Advi sory Conunittee held two
meetings in January and March to review the
current research programme of the Institute.
Two other meetings were held in May and
August with the Executive Board.

14th March

18th April

16th May

26th May

13th June

- p.a. WIEHE. Revue des
travaux du M .S.I.R.I. en
1966.

- G. Ross. (Rothamsted Ex­
perimental Station). The pro­
blems encountered in the
selection of sugar cane
variet ies.

- L. P. NOEL. (i) Les varietes
de cannes recernment homo­
loguees pour la grande
culture .r')
R. ANTOINE. (ii) Multiplica­
tion rapide des varietes de
cannes.I")

- M. WHITE (0. K. A. E. A.).
Critical Path Finding (')

- C. RICAUD. (i) Le " Wilt "
de la canne a sucre et quel­
ques problemes associes.r ')
S. MOREIRA (Director, Cit ru s
Dept., Instituto Agronornico,
Campinas, Sao Paulo, Brazil ).

(ii) The aspects of citrus
growing in Brazil compared
to those in Mauritius.(')

20th June - C. CRABTREE (International
Computers & Tabulators).
TaJk on Computers, followed
by a film entitled " Yo ur
Obedient Servant".

ISth July - P . CHAN & L. Ross. Quel-
que s aspects de la fertilisa­
tion de la canne a sucre a
Maurice a la lueur des
connaissances actuelle s.r' )

31st July, 14th August, 4th & JIth September.
- R . RAFFRAY (Cornite de

Pilotage de J'Experience
TournesoJ) . Problemes de
l'apiculture.

22nd August - e. MONGELARD. (i) Cornpor-
tement des varietes de cannes
en relation avec l'eau.
(ii) Court expose sur I 'effi­
cac ite des nouveaux her­
bicides.t")

ISth September - A. JOHNSTON (I.e.I. , South
Africa Ltd.). Boiler feed
water treatment and analy­
sis. t")

20th September Captain H. KOHLER, Chief
Scientist , T . AITKEN and Col­
leagues, (Lamont Geological
Ob servatory of Columbia
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discharge
phosphate

29th November

28th November - R. ANTOINE and G. KOENIG.
Multiplication rapide des
varietes de canne a sucre.
(Meeting held at Bel Ombre
S.E·)·C)
R. CHAMINADE (Directeur
de Recherche , C.N.R.A.).
L'hornme et le Sol.

12th December - 3 films.

(i) Mechanical
of rock
from ships.

(ii) Mechanical discharge
of ships in Northern
Africa.

(iii) Flour mills.I")

M. LEcouFLE. La culture
des orchidees.I")

27th December

University, Palisades, N.Y.).
Marine geophysical inves­
tigations and na vigation by
satellite.I")

26th September - J. R . WILLIAMS. Plant para­
sitic nematodes.C)

20th October - M . BRYAN (I. C. T. , East
Africa) - Presentation of a
film on Computer 1901 .e)

24th October R. ANTOINE. La situation
varietale en fonction d'ob­
servations recentes sur la
gornmose.r')

25th October - P. O. WIEHE. Promenade
botanique dans le Sud­
Ouest de Madagascar. 5

22nd November - J. M. VINSON. Les oiseaux
des Mascareignes.P)

1. Talks specially prepared for Extension Officers of the Department of Agriculture and for the Field

Staff of the Sugar Estates.

2. Meeting under the auspi ces of the Professional Engineers' Association of Mauritius.

3. Meeting under the auspices of the So ciet e de Technologie Agricole et Sucriere de Mal/rice.

4. Meeting under the auspices of the Societe de Technologie Agricole et Sucri ere de M al/rice and Profes­

sional Engineers' Associat ion of Mauritius .

5. Meeting under the auspices of the Royal Society of Art s & Sciences of Mauritius.

6. Meeting under the auspices of the Royal Society of Arts & Sciences of Mauritius and Societe de

Technologie Agricole et Sucriere de Maurice .
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Staff Movements. Messrs. L. Le Guen,
F. Mayer, G. Mc Intyre, M. Randabel, G. Mazery,
P.G. du Mee and Dr. Wiehe, went on overseas
leave during the year. Mr. R. Antoine spent a
few weeks in London in September-October for
medical treatment. Following the established
policy of the Institute, these officers visited
various research centres and submitted reports
on problems of interest connected with the
research programme.

At the request of Kilombero Sugar Co.
and the C.D.C., Dr. Ricaud paid three visits to
Tanzania in February, May and October, to
investigate and advise on "yellow wilt" of sugar
cane. His last visit was extended to the cane
area of Malawi and Sena S.E. in Mozambique.

Under the auspices of the Comite de
Collaboration Agricole, Mr. Antoine visited
Madagasikara in March to see and discuss Fiji
disease control work. Messrs. Lalouette, Ran­
dabel and Piat visited Reunion in May, August
and November, to study cane varieties, rum

production, and the performance of the Buckau
Wolff continuous centrifugal respectively.

In April, Messrs. F. Le Guen and C. Cavalot
spent a fortnight at the Centre d'Etudes Nucleaires
in Tananarive to be trained in the use and
maintenance of the neutron probe.

In October, Mr. L. Ross attended the
"Colloque sur la fertilit e des sols tropicaux"
held in Tananarive and organized by I.R.A.T.

The 16th meeting of the Comit e de Colla­
boration Agricole was held in Reunion from
the 4th to 11 th November, the Institute being
represented by the Director and Mr. Antoine.

As usual, Estate Managers and their per­
sonnel offered many facilities to the Institute,
and their assistance is gratefully acknowledged.
I should also like to express my thanks to the
Director of Agriculture and his staff for their
collaboration. Finally, I am most grateful to the
staff of the Institute, in particular to Mr. Robert
Antoine who acted for me from March to July,
for their loyal support during the year.

I~
Director

29th January, 1968
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CANE BREEDING AND VARIETIES

1. THE BREEDING PROGRAMME

J. A. LALOUETTE

Data-Processing

The automation of data-processing, started
in 1966, was pursued during 1967. As experience
with the system was being gained, the need for
other machines to complete the equipment already
available became strongly felt. Thus, towards the
end of the year orders were placed for an electro­
nic calculator and another automatic interpreter
punch. The calculator will be in operation early
in January 1968, and the interpreter punch in
the first quarter of the new year. A second
assistant was also appointed in December 1967.

Special efforts were devoted during the year
to an assessment of selection criteria at every
stage of the screening process. The great number
of varieties in the earlier stages of selection,
referred to in previous reports , have necessitated
a higher selection pressure to be applied in
later stages. The guiding principle, therefore,
has been to try and apply a uniform pressure
at all stages through a more thorough analysis
of available data made possible by automation
in data-processing.

The method of selection is briefly outlined.

Bunch Selection Plots

Screening of varieties at this stage hitherto
consisted in a comparison of Brix and visual
appearance at the time of selection with inter­
spersed control stools. It was therefore not
possible to assess the variability induced by the
section of field under selection and, as a conse­
quence, selection for Brix tended to be too
lenient in some sections and too drastic in others.
In 1967 as all control stools were measured for
Brix just prior to selection, it was therefore
possible to analyse the data and decide upon

the pressure to be adopted throughout before
selecting, The coefficient of variability per stool
for Brix in the control variety M.147j44 aver­
aged between 3 and 5 %. Working in the upper
tail area of the distribution, at a probability
of 75 %, the overall rate of selection was approx­
imately 10%.

Propagation Plots

Selections from Bunch Selection Plots are
planted in Propagation Plots in which each plot
consi sts of a single line of 15 feet. Control rows
are included every sixth line. Each variety being
tested is normally planted simultaneously in
the humid and super-humid zones. Whole plot
weight, Brix and number of canes and flowers are
assessed in plant cane and first ratoon. Selection
at this stage had hitherto consisted in a visual
comparison of varieties with controls and an
integration of weight and Brix for the two years
under consideration. This process was a slow
and tedious one, inevitably influenced by per­
sonal bias to some extent. If reasonable selection
could thus be achieved when dealing with a
small number of varieties, it was evident that
other means would have to be found when
dealing with the 2,565 varieties awaiting selection
in 1967 in two environments. It was therefore
decided to investigate the possibility of using
the equipment available, namely tabulator and
calculator, to operate an automatic selection
based on a model which would use the data
recorded to the fullest benefit. The selection
criterion which appeared most suitable was the
product weight by Brix for each plot, hereafter
called Kilo-Brix for convenience. After a pre­
liminary analysis of results, obtainable, it was
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decided to calculate Kilo-Brix values for virgin
and 1st ratoon results as well as for their
cumulative values. Varieties reaching the accept­
able level on the results of either 1st ratoon
alone, or the cumulative value for virgin and
1st ratoon, were planted in the next stage.

The selection zone was defined as the upper
tail area of the distribution at a probability of

85%. However, a number of varieties were also
selected in the range 75 to 80% and 80 to 85%
probability.

The co-efficients of variability per plot for
the character Kilo-Brix in control plots are
given in Table 1. It is unfortunate that only
1st ratoon results were available for the super­
humid region.

Table 1. Coefficients of variability per plot for character Kilo-Brix in control plots

Virgin + 1st ratoon results

1st ratoon results only

Virgin results only

Humid

15 to 20 %

17 to 23 %

20 to 29 %

Super-humid

10 to 37 %

The overall rate of selection was approx­
imately 8 %, and of the varieties thus carried
over to the next stage, about 10% only were
selected in both regions.

Variety Trials

The series of trials planted in 1963, with
almost every variety replicated in each of the
four main climatic zones. namely sub-humid,
irrigated, humid and super-humid, reached the
3rd ratoon in 1967. The following characters
were calculated for each of the three ratoon
crops for which results were available, and also

for the cumulative values over the three crop
cycles:

(a) industrial recoverable sucrose % cane
(I.R.S.C.);

(b) weight of sugar per arpent;

(c) weight of profitable sugar per arpent*.

The layout was analysed for the three
characters above, as well as for weight of cane.

The co-efficients of variability per plot for
each of the four characters mentioned on the
cumulative results of 1st, 2nd and 3rd ratoons
are presented below.

Character

Weight of cane

I.R.S.C.

Weight of sugar

Weight of profitable sugar

Table 2. Coefficients of variability in variety trials

Climatic zones
Sub-humid Irrigated Humid Super-humidt

8 - 15% 8 - 15% 10 - 15% 8 - 13.5 %

2.6 - 3.8 % 2.7 - 4.7 % 2.5 - 3.8% 4%

9 - 16% 8 - 14 % 11 - 16% 10 - 13%

8 - 16 % 9 - 14 % 10 - 17% 12 - 15 %

An analysis of results obtained has indicated
that a few varieties, adapted to the various
climatic zones, are promising. However, these

results will have to be
additional data before their
plated.

supplemented by
release is contem-

• (c) = wt. of cane x
(a) - 4

100

t Six trials are included per zone, except for the super-humid zone where complete result s were available
for analysis in two trials only.
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2. INVESTIGATIONS ON THE PHYSIOLOGY OF FLOWERING

R. JULIEN

(a) The role of leaves in perceiving 'the
flowering stimulus and in producing
flowering inhibitors.

Plants of the variety U.S. 48-34 were given
various defoliation treatments on the 16th of
January, and again on the 24th of February.
The dates of emergence , percentage emergence
and percentage initiation were recorded for each
treatment, and are presented in Table 3.

It appears from Table 3 that the remo val
of mature leaves, 3 and 4 from the plants
results in earlier flowering compared to the un­
defoliated control. Furthermore, the removal
of the spindle or leaf 1 or leaf 2 resulted in
delay and reduced intensity of emergence of
inflorescences. It is also apparent that there is
a greater delay and inhibition of flowering
when leaves 3 and 4 are left together on the
plant compared to the presence of leaf 3 or 4
alone. The above results can best be interpreted

Research on
been intensified
results have been
below.

the control of flowering has
in 1967; some interesting
obtained and are summarized

by assuming that the lower leaves produce
flowering inhibitors.

(b) Induction of flowering

An experiment conducted to determine the
number of photoperiodic cycles necessary for
induct ion of flowering showed that variety
N : Co.376 failed to be induced to flower when
subjected to a maximum of 15 cycles of a
photoperiod of 12 hrs 43 mins. On the other
hand, variety U.S. 48-34 was induced by 15
cycles of the same photoperiod. but flowering
did not take place when only seven cycles
were given to that variety. It thus appears that
clones of sugar cane have different photo­
periodic requirements.

(c) Artificial induction of flowe ring

Plants of the "noble" variety Senneville were
subjected to a photoperiod of 12 hrs 43 mins
during one, two and three months (February
to April). These treatments failed to induce
flowering although the minimum temperature
was above 65°F during that period.

Table 3. Effect of leaf-cutting treatments on date of emergence and on % initiation and emergence

Treatment M ean no. of Per cenl Per cent
days 10

(Leaves left on plant} em ergence'[ initiation emergence

Nil 19 67 46*
Spindle 15** 91 85
1st 13*** 100 100
2nd 16** 91 88
3rd 19 79 61*
4th 23 76 42**
3rd + 4th 35*** 69 20***
2nd + 3rd + 4th 18* 70 40**
1st + 2nd + 3rd + 4th 20 lOO 100
S + 1st + 2nd + 3rd + 4th (Control) 21 96 93

t Reckoned from 1st April

* Significant at P 0.05
.. P 0.01

*** " P 0.001
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(d ) Development of fl oral buds in sugar cane

(i) From the beginning of February on­
wards, samples of at least six canes were taken
at random from a 60 ft row of V.S. 48-34.
Sections were prepared by the paraffin wax
method and stained in ferric chloride and tannic
acid. These were examined and are shown in
Pl. I & 11. It was apparent that up to the 16th
of February the apex was still vegetative, where as
from 21 st of Febru ary an inflorescence primord­
ium had started develop ing. The pr imordium
gradually increased in size at first, and later
lateral primordia started to give rise to bran ches
which would eventuaUy subtend the florets. From
the 24th of February onwards. samples were
taken from the same row of cane and the
length of the inflorescence measured. The
growth pattern of the inflorescence is shown in
fig. 11. It is of interest to note the different
stages of growth, namely :

Stage a main axis of inflorescence
enlarging;

b branching of inflorescence
primordium ;

c primordia of florets forming.

(ii) The growth pattern of the inflores­
cence of varieties N. 55-176, R.397 , M.12/49
and N. 50-211 were followed from the 30th of
Ma rch to emergence. The results are presented
in fig. 12. It may be concluded from the
data record ed that later emergence of variety
M.12/49 compared to N.50-211 and R.397 may
be att ributed partl y to slower growth of the
inflorescence primordium.

(e) Use of chemicals

(i) Ma leic hydrazide applied after ini­
tiat ion of an inflorescence at concentrations of
0.22 % and 0.44 % did not inhibit or delay
flowering in variety V.S.48-34.
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(ii) CCC* applied as a spray at con­
centrations of 0.1, 0.5 and 1% on three occas­
ions at fortnightly intervals, during the post
initiation stage of flowering, delayed emergence
for about a week in the variety N:Co.376.
When this chemical was applied on two occas­
ions, delay occurred only at the highest con­
centration. Finally when a single and late
application was made, there was no delay in
emergence.

(iii) Phosphon** applied as soil drench
during the induction period at rates of 2, 4, 6
and 8 g./pot did not inhibit flowering in varie­
ties N : Co.31O, U.S. 48-34 and S. spontaneum
var. Mandalay.

(f) Role of light before initiation

(i) Light of different wavelengths and
flowering. Interruption of the night from 10 p.m.
to 2 a.m. with light of different wavelengths
from the 15th of January to the l Sth of March,
showed that red light was most inhibitory to
initiation and emergence. Blue and far red
had relatively the least effect, whereas wh ite and
a mixture of red and far red gave intermediate
response .

* 2-Chloroethyltrimethylammonium chloride
** 2,4-dichlorobenzyltributylphosphonium chloride

(ii) Interruption given at different times
during the night and flowering. An interruption
of two hours given at any time during the
night, from the l Sth of January to the 15th
of March suppressed completely init iation and
emergence in variety U.S. 48-34 . Interruption
of two hours given at the beginning or end of
the night suppressed initiation and emergence in
variety c.P. 36-13, whereas interruption at the
middle of the night considerably reduced initiation
though not completely. Continuous light through­
out the night suppressed initiation and emergence
in variety U.S. 48-34, but not in variety C.P. 36-13
where per cent in itiation and emergence was
similar to control.

(g) Role of light after initiation

Plants of variety N :Co .31O were given an
interru ption of the night with 4 hours white
light during the early stage of development of
the inflorescence primordium; thi s inhibited
emergence and may have caused reversion of
some primordia to the vegetative stage. Long
day (12 hrs 43 mins) or short day (8 hI'S)
photoperiod given at the same stage as above
delayed emergence, reduced somewhat the in­
tensity of flowering , but cau sed no reversion in
variety N :Co .31O.

3. CROSSING AND SELECTION

L. P. NOEL, P. R . HERMELIN & R. JULIEN

Crossing

As a result of several factors, 1967 was
not a good year for crossing. The main breeding
plot at Reduit was replanted in 1966, and arrow­
ing in virgins was on the low side. Furthermore,
the strong winds which prevailed during most
of the crossing season affected adversely the
viability of the flowers. Also a more critical
choice of parents restricted to a certain extent
the number of possible combinations.

On the whole, 397 crosses were made in-

volving 125 combinations in which entered 99
parents, of which 40 were females, 62 males ,
and 3 male and female. Crosses for breeding
purposes numbered 46.

A summary of crossing work is given in
Table 4. One improvement in the greenhouse
worth mentioning is that heating is no longer
by means of electrical elements but by water
piping heated by diesel oil. The advantages of
the new system are twofold : temperature con­
trol inside the greenhouse is smoother, and also
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Table 4. Crossing work in 1967

No . of crosses made

Station Greenhouse Fields Total
Bi-parental Bi-parental

Reduit 376 376
Pamplemousses 21 21

Table S. Sowing in 1967

Crosses Year of No. of crosses No. of No . of
crossing not germi- germ i- sdlgs combin-

noted noted obtained ations

Involving 1967 24 39 2,191 24
nobilizations

1965}
Commercials 1966 170 271 15,463 91

1967

Selection

Bunch Selection Plots . Selection started at
the beginning of July with brixing of controls.
The results were analysed, the variability of the
fields assessed, and an even selection pressure
applied throughout. Only varieties with a Brix
significantly above the standard were selected.

much less expensive.
Sowing started early in October following

the method outlined in last year's annual report.
Thus, all crosses derived from the same
combination were grouped together with those
which had been kept under storage in the deep
freeze. Fuzz derived from all combinations
represented by at least 3 crosses each were
sown. Germination was on the low side. As
a result of this, the majority of seedlings were
singly-potted. Sowing effected in 1967 is given
in Table 5.

Out of the 13,242 varieties ID Bunch Selection
Plots at Pamplemousses and Minissy, 1,292
were selected and planted in Propagation Plots
at Minissy and replicated partly at Belle Rive
and the rest at Union Park.

Propagation Plots (Ratoons). The bulk of
the work in 1967 consisted in the selection of
Propagation Plots in ratoons. 2,565 varieties,
replicated in two regions, were brixed, weighed
and selected. Electro-mechanical machines were
used for the first time to analyse the results.
Data for Brix and weight were punched on cards,
results analysed and selections made accordingly.

At Minissy, results in virgins, as these
were available, were used together with those
in ratoon for selection. At Belle Rive and Union
Park results in ratoons alone were used. 225
varieties were thus selected and sent to the
First Selection Trial stage.

Propagation . Plots (Virgins.) These were
brixed early in the season (beginning of July)
and once more at the end of September. All
plots were also weighed. Results were then
registered on punch cards for use in 1968,
together with those to be obtained in ratoons.

First Selection Trials . As selections had been
conducted in 1966 on the combined data ob­
tained in virgins and first ratoons, for reasons
given in last year's annual report, no select­
ions were therefore made in 1967. However
all varieties in virgins and Ist ratoons were
brixed and weighed.

A summary of selection work conducted
in 1967 is given in Table 6.

39721376Total

Table 6. Selection work in 1967

Station
Stalks

planted ill
B.S.P.

Varieties
p l a n t e d i n

Prop . Plots l st Sel. 1'1'.

Selections
made in

l st Se!. 1'1'.

Reduit
Pamplemousses
Belle Rive
Union Park
FUEL-Union
Minissy

834
458

1,292

2,584

113

88
61

262"

The breeding plot at Pamplemousses was replanted during the year.

" From this number, 37 varieties (20 M and 17 Foreign) are planted in 2 regions making a total of
225 different varieties.
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4. VARIETY TRIALS

R. ANTOI NE & G. RO UILLARD

In 1967, 43 var iet ies were planted in trial s
on estates. These vareties were distributed in
three replicated series. Each series compr ises fou r
trials distributed in the four main climat ic
zones. The same three controls, M.147j44,
M.93 j48 and M.377j56, were planted in all the
trials.

One series has been laid out as a 4 x 5 triple
rectangular lattice and therefore accommodates
17 varieties and the controls, and two
series as 4 x 4 partially balanced triple lattices
each accommodating 13 varieties and the con­
trol s.

The performance of 243 variet ies is being
assessed in 85 tri als, (Tables 7 and 8).

Tabl e 7. Varieties tested in trials on esta tes

M/46 series I
M/49 I
M/51 4
M/52 2
M/53 6
M/54 14
M/55 31
M/56 37
M/57 50
M/58 17
M/59 38
M/60 20

Sub-tot al M 's ... 221
Ebene varieti es IQ

Imported varieties 12

Total 243

Table 8. Distribution of trials on estat es in 1967

Year 0/ S ub- Humid Super- Irrigated Totut
planting humid humid

1963 6 5 5 6 22

1964 4 5 5 5 19

1965 5 5 5 5 20

1966 3 3 3 3 12

1967 3 3 3 3 12

21 21 21 22 85

The performance of the most promising
var iet ies is given below. Addit ional data are
needed before any one of them is considered
for release for commercial cult ivat ion .

M .305j51 (B.34104 x M. 63j39) is promising
for the hum id and sub-humid localities; yields
being comparable with those of M.13j56.

M.428j51 (M.77 j41 x M.213 j40). The high
sucrose content of the variety has been confumed
but its range of adaptability to extreme
climat ic conditions has yet to be determin ed.

M.356j53 (E.l j37 x Co.290). A rich cane
particularly suited to conditions where water is
not the limiting factor.

M.75 j55 (E. l j37 x M.213j40). A rich
variety; has performed well in one exper iment
und er super-humi d conditions.

M .260j55 (B.34104 x M .63j39). Although
it seems to be adapted to the sub-humid zone,
results are rather errat ic and more dat a are
required.

M .l44j56 (M .24I j40 x M.147j44). A fair
yielder, with good sucrose content, shows
promise under conditions where water is not
the limitin g factor.

M .l45j56 (M.24I j40 x M.147j44). Is being
further tested to confirm its adaptability to sub­
humid condition s.

M .84j57 (B.34104 x M. 2l3 j40). Is a good
yielder, particularly adapted to the sub-humid
zone; there are indicat ions th at its sucrose
content ma y be rather disappointing at the
beginning of the crop. The variety is moderately
susceptible to yellow spot.

M.351j57 (N :Co.31O X M .99j34) has main­
tained its high yielding capacity, particularly in
the super -humid zone but its main weakness is
a low sucrose content. More precise data should
be obtained on that variety which is susceptible
to chlorotic streak.
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Ebene 74/56 (Ebene 1/37 x M.147/44). In
spite of being a good yielder in the super­
humid zone, this variety has a low sucrose
content, and more information is needed on its
maturity behaviour, particularly at the end of
the crop season. Susceptibility to eye spot and
chlorotic streak has been observed.

Saipan 17 (P.O.J.2725 X F.28). One of the
richest varieties now under trial; results have
been obtained in virgins only so far . Slight
susceptibility to smut has been observed.

C.B .38-22 (C.P.27 j139 X P.O.J.2878). A rich
cane and a fair yielder which seems to have a wide
range of adaptation. More precise data are required.

5. THE RECOVERABLE SUCROSE CONTENT OF COMMERCIAL
AND PROMISING CANE VARIETIES

P. HALAIS, R . ANTOINE & G. ROUILLARD

In any breed ing and selection programme,
the major objective is to obtain varieties pro­
ducing the maximum sugar output per unit area.
Such output being a function of cane yield and
sucrose content, it is evident that in order to
obtain the best economic returns, the search
for varieties possessing, amongst other desirable
characteristics, high recoverable sucrose content
is bound to remain one of the permanent ob­
jectives of an organization responsible for agri­
cultural progress in the sugar indu stry .

An analysis of the recoverable sucrose
content of commercial canes - those grown on
a very limited scale being excluded - and of
the promising varieties in the latest stage of
selection is discussed in this chapter.

Table 9 gives the differences in recoverable
sucrose content % cane that can be attributed
to various factors. The data refer to the period
1961-1967.

Data collected to-date on the recoverable
sucrose content for commercial varieties and a

selection of prormsing ones were compiled and
expressed as deviations from two controls :
M.147/44 adapted to low to moderate elevations
and rainfall areas, and M.93/48 adapted to
highe r elevations and rainfall. Results are given
in figs 13 and 14. Figures in parentheses give
the number of annual crops, virgins and ratoons
which have been compared to the standard
varieties in field trials. In general, there are 4
to 5 replicate plots in each trial.

Amongst seventeen varieties cultivated on a
commercial scale at the present time in the island ,
there is an intrinsic difference of nearly 1.5 un its in
recoverable sucrose content % cane between
Ebene 50/47, the richest, and M.253/48 or B.3337,
the poorest. Furthermore, amongst twelve promi­
sing varieties in the late st stage of selection , the
intrinsic difference is even bigger, 2.5 units between
S.17, the richest, and Ebene 74/56 the poorest.

Table 10 gives a broad classification of
commercial and promising varieties in three
categories : rich, average and poor.

Table 9. Differences in recoverable sucrose content % cane as influenced by various factors

Differenc e in Low est Highest
recoverable sucrose content content

content % cane

Between sugar sectors

From yea r to yea r

Within harvest season (of normal length)
Between 17 commercial varieties
Bet ween 12 promising varieties

0.7

0.9

1.5
1.5
2.5

South
(windward)

1967
(harvest season wet)

early July
B.3337 or M.253/48

Ebene 74/56

West
(Leeward)

1963
(harvest season dry)

end October
Ebene 50/47

S.17



-45-

Reco verable sucros e cont ent of commercial and
promising varieties expressed as differences from
M.93/48. (Figures in brackets denote nu mber
of co mpa risons).

1------ Ebene 50/47(39)
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F ig. 14. Recoverab le sucrose content of commercial and
prom ising varieties expressed as differences from
M.147/44. (Fig ures in brackets denote number
of comparisons).
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Table 10. Commercial and promi smg varieties
classified as to recoverable sucrose content

Recoverable sucrose
Class

Rich

Average

Poor

Commercial
varieties

Ebene 50/47
Ebene 1/37
M.13/53
MA09/51

M.377/56
M.31/45
M.202/46
M.134/32
N :Co .376
M.99j48
M.93/48
B.37172

MA42/51
M.13/56
M.147/44
M.253/48
B.3337

Promi sing
varieties

S.17
M.356/53
M.l44/56
MA28/51

C.B.38-22
M.75/55
M.305/51
M.145/56
M.260/55

M.351/57
M.84/ 57
Ebene 74/56

As the classifica tion of the vaneties has
been based on averages of data collected through­
out the harv esting season, it follows that some
varieties when reaped at the proper time would
have a higher sucrose content. Thus, M.442j51
shows a low recoverable sucrose at the begin­
ning of the crop, and quite an acceptable one
at the end .

During the 1967 crush ing campaign, millers'
canes were comp osed as follo ws: rich canes
13%, average 53%, and po or 34 %. Plantations
of released varieties made dur ing the same
year consisted of : 9.2 % r ich, 39.8% average,
35.5 % poor , and 15.5% of unreleased varieties
which would fall in the poor group.





Rep. Maurit, Sug. Ind. Res, Inst . / 967
Plat e I II

Systemic infec tion in " broo m bamboo" tThysanolaena max ima) ca used by a bacterium rela ted to Xanthomonas vasculorum
ca using gumming disease in suga r cane : le/ t , system ic stripes; right , gu m pocket s in sta lks



Rep . Maurit, SI/g . Ind. Res. Inst. 1967 Plate IV

Gum exud ation from vessel of leaf of T. maxima showing lar ge number of bacteria oo zing out to gether with xylem rin gs due to breakdown of vessels (x 100)



CANE DISEASES

1. THE VARIETAL SITUATION IN RELATION TO CANE DISEASES

ROBERT

T WENT Y - TW O varieties are included in
the list of canes approved for commercial
cult ivation (vide Sta tistical Table XXIV).

Of these, four are no longer planted and occupy
an insignificant proport ion of the total area
und er cane. They are M.112/34, M.423/41 and
R H. 10/12 (which will all have to be uprooted by
the end of 1969) and B.37161. As for M.134/32,
the area under this variety has decreased from
55% to 3% during the last ten years.

T hree var iet ies which are doomed, owing
to their high susceptibility to the new strain of
the gumming disease bact erium, B.3337, R 34104
and M.147/44, will have to be uproot ed, the
first two by the end of 1970, and the other by
the end of 1973.

The merits and defects of the 14 varie ties
left are discussed in relation to their adaptability
to the var ious climatic zones of the island and
their react ions to d iseases. Notes are also in­
cluded on promising varieties in the latest sta ge
of select ion.

It is thought convenient to separa te the
canes according to their zones of adaptation
and further divide them into thr ee groups :
those released before 1964, year in which the
new epidemic of gumming disease broke out;
tho se released in, or after , 1964 and tho se which
are showing promise and may stand a chance
of being released for commercial cultivation
(fig. 15).

1. Varieti es adapted to super-humid zone

(a) R eleased befo re 1964

Ebene 1/37, released in 1951, a rich cane
well-adapted to the super-humid zone, occupied
up to 26 % of the cultivated ar ea . How ever its
high susceptibility to wind damage and chlor otic

ANTOINE

streak are the two major fact ors which have
led to its do wnfall. The variety is not replanted
anyrnore and now occup ies only 6 % of the
are a under can e.

M .202/46. Although this variety IS best
adapted to the hum id zone, it is profitably
gro wn in certain areas of the super-humid zone.
It is suscepti ble to leaf scald , but it has been
shown that the life of the variety can be ex­
tended pr ovided earl y rogu eing of diseased
plants, knife ster ilization, and proper selectio n

I
"VARIETIES SUB-HUMID

HUMID
SUPER- HUMID

AND IRRIGATED

c
[ B . 3337w

Z B. 3410 40
0 M.147 /44c

r,~o. ""::. B . 37172
en M .31/45
w M. 202/.46

'"0 M.93/48u,
w M.25 3/48m

Eben. 50/47

r" """::. M.99/48
HYOROMORPH1C SOILS

~

'"
M.409/51

w M. 13/ 53....
u,
« M. 13/ 56
c N: Co.376z
« M. 377 / 56

M.42 8/51 ------
M. 305/ 51 ------- ----

Cl M. 356/ 53 ---- ------z ------'"
M. 75 / 55

Z M. 260/55 ------- ----
0

M. 144/56'" --- ------0..

M.145 / 56 r- -- "- ---
S. 17 ----- ---- r---

I
C.B. 38 -22 --- -----,- ---

Fig. 15. Zones to which commercia l varieties a re, and
prom ising ones appear to be, better adapted.
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of planting material are practised. The variety is
slightly suscept ible to ru st. However, attacks of
Fusarium wilt have caused local damage.

M.93j48 is at present the leading variety of
the high-rainfall area. It is a good yielder of
average sucrose content. Resistant or tolerant
to the major diseases, it should not however be
harvested too late in the season as ratooning
may be somewhat impaired.

(b) Released after 1964

N :Co.376 is proving a good substitute for
B.3337 on the poorer slope s of the super-humid
zone. It flowers abundantly and should be
har vested early in the season, a desirable require­
ment in the area where it should be grown.
The large number of relatively thin shoots
produced per stool should not be a deterrent
to planters.

M.377j56, a vigorous and rich cane, has
a wide range of adaptation. However, its per­
fonnance under the extreme conditions of the
high-rainfall area has still to be determined.

(c) Promising

In addition, three varieties have shown
promise in the high-rainfall area; the se are:
M.356 j53, M .75j55 and M .144j56. They have
a good sucrose content, particularly M .356j53,
and are either resistant, or only slightly sus­
ceptible, to the new strain of the gumming
disease bacterium, and resistant to the old .

2. Varieties adapted to the sub-humid zone

(a) Rele ased before 1964

B.37172 has lost ground con siderably, parti­
cularly on account of a gradual deterioration
of its ratooning capacity, and is no longer re­
planted. However, it is still performing relatively
well in restricted areas.

(b) Released in, or aft er, 1964

M.442j51 has proved to be the best re­
placement for M.147j44. However, the variety
is a late maturer and con sequently should not
be har vested during the first half of the crop
season. Its high susceptibility to chlorotic streak
sets no problem in the zone to which it is
adapted. However, in spite of its vigour, the

variety should not be cult ivated in the hydro­
morphic soils of the su b-humid zone, or in the
wetter areas where the disease may cause heavy
damage. It is resistant to both gununosis and
leaf sca ld, and attacks of ru st and thrips early
in the season have not resulted in loss in yield.

M.99 j48. That vigorous and late maturing
variety was released primarily to replace B.3337
in the poorer soils of the super-humid area,
but it is . suscept ible to yellow spo t , a major
limiting factor under vel y wet conditions. It
now shows adaptat ion to the hydromorphic soils
of the sub-humid zone.

M .13j56, a relatively thin-stalked, vigorous
cane , adapted to a fairly wide range of en­
vironmental conditions including dry ones. The
variety sets no disease problem, although it
should be mentioned that a bronzing of the
foliage has been observed but not yet identified.
Of average sucrose content, the cane has a
higher sugar potential than M.147j44 and should
play a part in the replacement of that variety.

M .377j56, a thick-stenuned, vigorous and
rich variety which has shown good adaptation
to a wide range of soil and climate. It has
been shown to po ssess dr ought-resistant proper­
ties and yet is a good yielder even in regions
of high rainfall. As stated, its performance
under the extreme conditions of the super-humid
zone has yet to be determined. The variety is
somewhat susceptible to yellow spot, and al­
though it has shown resistance so far in gum­
ming disease resistance tri als, in the majority of
variety trials and in conunercial plantations,
leaf striping due to gummosis, without systemic
infect ion, has been observed in a few variety
tri als . The question is d iscussed in another
chapter of th is report. The variety has been
rapidly multiplied, through the splitting of
stools at an early stage of vegetation , and on
one estate 15 1- arpents were established in
12 months, starting with 75 stalks.

(c) Promising

The following varieties have shown promise
in dry areas : M.305j51, M .260j55 and M.145 j56.
They are all resistant to the old gummosis, and
resistant, or only slightly susceptible, to the
new one.
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3. Varieties adapted to the humid and irrigated
zones

There is, as would be expected, a wider
range of varieties adapted to the zones with
environmental conditions more favourable to
cane growth.

(a) Released before 1964

M.31 /45, highly resistant to diseases, the
variety has been extended since the new out­
break of gumrnosis. However, as the cane has a
rather restricted period of harvest, the area
under the variety will tend to be limited .

M.202/46, at present the leading cane in the
area; its susceptibility to diseases has been
outlined.

M.253/48, a good yielder under irrigation;
the major defect of the variety is its low sucrose
content.

Ebene 50/47, rapidly on its decline . A rich
cane but, unfortunately, an erratic yielder. The
variety is suscept ible to yellow spot, Fusarium
wilt and, at times, severe attacks of pokkah­
bceng.

(b) Released after 1964

M.409/51 , a variety with a good sucrose
content, but will not be cultivated on a large
scale as it requires exacting environmental con­
ditions for good performance. It is susceptible
to chlorotic streak.

M.13/53, a moderate yielder but with good
potential due to its high sucrose content. It
has shown slight susceptibility to yellow spot.

M.377/56 , as mentioned, is adapted to a
wide range of conditions and performs exception­
ally well in the area.

(c) Promising

M.428/51, with a high sucrose content, is

showing good promise for the humid and irri­
gated zones. It ;s slightly susceptible to the
new gummosis,

It should be noted, and this is shown in
fig. J5, that although emphasis has been placed
011 adaptation to the two more unfavourable
zones for cane production, the sub- and super­
humid, several varieties can be profitably grown
in the other two.

Two imported vaneties, S.17 and C.B.38-22,
are particularly interesting as they both have a
high sucrose content, particularly the former.
They have so far shown resistance to the major
cane diseases, except that S.17 is slightly sus­
ceptible to smut .

On the debit side, it should be mentioned
that a few very promising canes had to be
discarded due to their susceptibility to diseases.
Thus, M.296/55, a rich cane, which seemed well­
adapted to the super-humid zone, has succum­
bed to the new gummosis. The same applies to
Q.70 which had performed well in the humid
and sub-humid zones . M.l30/57 is another cane
with high sucrose content for the high rainfall
area; however, as a few cases of leaf scald have
been observed in this variety, additional exper­
imentation is under way to assess disease react­
ion. Furthermore, M.351/57 and Ebene 74/56,
two high yielders, have a low sucrose content
and their release for commercial plantations is
not contemplated as yet.

It follows from the foregoing that the
varietal problem which had arisen as a result
of the outbreak of the new epidemics of gum­
mosis and leaf scald in 1964 is now well in
hand. Resistant varieties, old-standing and newly­
released ones. now cover the full range of
environmental conditions encountered in the
sugar cane lands of Mauritius. AJso, a few
varieties, with high sucrose content, have shown
promise in the various climatic zones, a good
encouragement for the years ahead.
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2. GUMMING DISEASE

C. RICAUD

-The disease situation

The distribution of the disease in comrner­
cial plantations has again declined as a result
of unfavourable climatic conditions for the dis­
semination of the pathogen and development of
infection at the beginning of the year. However,
conditions during the cool maturing season were
ideal for the disease, with the result that heavy
infection occurred, but in localized areas only,
particularly on the dark magnesium clays and
under spray irrigation, where gummosis was
observed to be at its worst in M.147/44 ever
since the new epidemic started in 1964. In one
field, a survey revealed that all stalks showed
foliar infection and all stool s had at least one
stalk with systemic infection and leaf chlorosis.
Yet, once again, no death of mature stalks was
observed, confirming that the disease is not as
damaging in the vigorously growing hybrids at
present under cultivation, as it used to be in
the " noble" canes during epiphytotics in the
past.

Resistance trials

Four resistance trials were concluded in
1967. Two involved the second-stage replicate
testing with old and new strains of the pathogen
in two localities, the old strain at Reduit and
the new one at Ferney, each including 45
varieties coming out of First Selection Trials.
The other two trial s involved the first - stage
testing with the new strain, including 338 and
239 varieties respectively.

Again, as a result of unfavourable condi­
tions for development of infection early in the
year, the contaminating rows of B.34104 in all
trials with the new strain had to be inoculated
twice, in an attempt to obtain an acceptable
level of infection. Despite re-inoculation, that
level in the larger first-stage trial, carried out
in a locality where conditions have not proved
favourable for disease development, remained
low. The control plot s of M.147/44 showed
slight susceptibility only, and not more than

12% of the vaneties contracted infection. The
results of this trial will not be considered and,
in future, all resistance trials with the new
strain will be carried out in the south-eastern
part of the island where conditions are ideal for
disease development.

On the other hand, the level of infection
in all other trials was very high. The proportion
of resistant and susceptible varieties in the
smaller first-stage trial is shown in Table 11.

Table 11. Reaction of varieties to the new strain in the

first-stage gumming resistance trial

Rating * No. of %of total
varieties tested;

Resistant { I 7 2.9
2 68 28.5

Susceptible 3 124 51.8

H ighly { 4 30 12.5
5 3 1.3Susceptible
6 0 0

* Numbers co rrespond to the following ratings :

1. Absence of leaf stripes.

2. Few short stripes on old leaves.

3. Long stripes on old leaves, short stripes on
young leaves.

4. Heavy striping on old and young leaves.

5. Heavy leaf striping and chlorosis.

6. Death of sta lks.

t 3 % failed to be established .

The highly susceptible varieties have been
discarded. Of the susceptible ones (rating 3),
47 (19.2 % of the total tested) have shown
slight susceptibility only, and may later be re­
rat ed and a decision taken if they reach the
second-stage trial. Thus, on the whole, about
50% of the varieties tested at this stage have
failed to show an acceptable level of resistance .

The final assessment of resistance in the
second-stage trials is based on results obt ained
with both old and new strains. These results
are summarized in Table 12.
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Table 12. Reactions of varieties to gumming disease at
the second-stage testing in 1967

Reaction of progenies from resistant and suscep­
tible parents

Gummosis, being a major limiting disease
factor in the breeding programme which has
led to the eliminat ion of a few pr omising
varieties, it was considere d desirable to star t a
preliminary investigation on the reactions of
seedlings issued fr om selected crosses involving
suscept ible and resistant pa rents. The current
testing of varieties at definite stages during
select ion cannot give a correct picture, as a
large number of seedlings never reach these
stages. The new strain of the bacterium was

At th e second stage, when a more precise
assessment of reaction can be made, varietie s
considered highly res ista nt are tho se which do
not contract foli ar infection at all , or which
show very short stripes indicating th at infection
has occurre d, but has been rap idly checked .
Resistant varieties are those which may show
moderat e foliar infect ion under heavy bombard ­
ment by th e pathogen. The slightly susceptible
one s are those which bear a few lon g foliar
stripes, and thus need re-testing or further ob­
servations in vari ety trials to con fi rm the ir
statu s. Classification as susceptible or highly
suscept ible is also based mainly on foliar infect­
ion. Such vari eties are rejected even if the y fa il
to show systemic infect ion.

Of the promising vari eties which ha ve been
re-tested, M .220/56 and Ebene 74/56 were rated
as suscept ible; M .260/55 and M.145/56 as slightly
susceptible ; M.75 /55 and M.393/57, as resistant ;
and M.84/57 as highly resistant.

Pr op ort ion of resistan t a nd susce ptible seed ling
progen ies fr om four crosses involving resistant
an d su sceptible parents . (HS = highly susce pti b le ;
S = susce ptible; R = res istan t a nd HR = hig hly
resist a nt).
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F ;g. J6.

used in the test, and th e crosses involved the
following parents : M .I34/32, M.I47/44, M.202 /46
and B.3337 as shown in Table 13.

The seedlings from each cro ss were grouped
into randomized plot s consisting of one row of
30 ft with 15 seedlings each , planted singly. As
usual, conta mina ting rows of B.34I04 separa ted
every two row s of seedlings , and plots along a
line were separated by 5 feet of th e cane pr o­
vid ing infection. The following controls were
included : M.I47/44 (highly suscept ible), M.31/45
and M.442/51 (resistant). The trial was conduct­
ed in an area favourable to disease develop­
ment and the reaction of M.I47/44 indicated
a high level of infection.

The proportion of resistant and susceptible
pro genie s from the different cro sses is illustrated
in fig. 16. The high proportion of susceptible
seedlings from the cross involving two highly
susceptible parents (50 %) is interesting and
further investigations have been planned.

24.4
8.9

24.4
24.4
17.8

% of total
lested

I1
4

IJ
JI
8

No. 0/
varieties

H ighly Resist ant . . .
R esistant
Slightly Susceptible
Suscept ible
Highly Suscept ible

Table 13. Number of seedlings, issued from various cro sses , tested for reaction to gumming disea se

Cross

M .202/4 6 (resis ta n t) x M.J47/44 (high ly susce pt ible)
8.3337 (highly susceptib le) x M.202/46
M .l34/3 2 (res ista n t) x M.147/44
B.3337 x M.147/44

No. 0/ seedlings
tested

120
143
46

245
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Effect of systemic infection on yield

It was pointed out in the Annual Report
for 1965 that a fair amount of systemic infect­
ion occurs at harve st, through inoculation by
contaminated knives, especially when young
suckers are cut above their growing point. The
shoots with chloro tic leaves which develop may
be numerous and can persist until the next
harvest under certain conditions. An experiment
to study the effect of such infection by knives
on yield in M.147 j44 was concluded during the
year. Plots of artificially inoculated stools were
compared to non-inoculated ones. Each plot
con sisted of 4 rows of 20 ft and there were
six replicates for each treatment. Inoculation
was performed at harvest by pouring a dilute
suspension of a pure culture of the new strain
of the bacterium over the freshl y cut surfaces
of stumps and of youn g suckers cut above
their growing point. The control plots were cut
in the same way but not inoculated.

There was a good development of systemic
infection as shown in Table 14.

The canes were harvested at ten months
and, as usual, records were taken in the two
middle rows of each plot only. As shown in
Table 15, inoculation caused a highly significant
drop of 23.2 % in sugar yield, due mainly to a
reduction in the number of millable stalks.

Labourers should therefore avoid cutting
young suckers at harvest, in the suscep tible
varieties still under cultivation.

Studies on strain variation in Xanthomonas
vasculorum

In order to obtain information on the
distribution of the old and new strains in
plantations, with the view of a better under­
standing of the problem of strain variation in
the pathogen causing gumming disease, various
isolates from different sources were grown on
a medium containing 0.005 %tri-phenyl tetrazo­
lium chloride, which allows differentiation be­
tween the two strains (cf. Annual R eport 1964
p. 53).

Four isolates were obtained from varieties
which had contracted infection in the resistance
trial to the old strain at Reduit, including the
control 55-1182, and five others from naturally
infected varieties in different regions. The
isolates were purified by the dilution plate
method and three separa te cultures of each , derived
from single-cell colonies, were used for the tests.
Slants of the tetrazolium medium were inocu­
lated by stabbing with a needle dipped in
suspensions of the bacterial cultures. There
were 30 slants for each isolate, i.e. 10 for each
of the three cultures derived from single-cell
colonies. The flow of the bacterial cultures
down the slants was measured after 5 weeks.

The results pre sented in fig. 17 indicate
clearly the existence of two distinct populations
of th e pathogen. All isolates from varieties in
the resistance trial to the old strain gave the
typical reaction of that strain of the bacterium,

Table 14. Development and disappearance of chlorotic leaf symptoms in plots inoculated with gumming disease

Week after harvest

Shoots with chlorotic leaves /plot] { tav~t1~t~~'

6th

30
15.8

l Oth

27
15.0

l4th

8
3.9

18th

o
o

Table 15. Effect of gumming disease on yield in M.147/44 , following infection by knives

t

**

No . of millabl e stalks/p lot

Length of stalks (in .)

Wt. of canes/plot (kg)

LR .S.C.

T .S.A.

Counts reckoned on the two middle rows only

Significant at P 0.05
" P 0.01

Inoculated

113

70.8

114.3

9.5

2.16

Control

143

76.4

141.8

10.0

2.84

Reduction

21*

7.3*

19.4*

N .S.

23.2**
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Fig. 17. Different growth of two str ains of the gum­
ming disease bacterium on a medium contain­
ing tri-phenyl tetrazolium chloride.

as measured by flow down the slope , although
all these varieties are susceptible to both strains
of the disease organism. All isolates from other
sources reacted as the new strain, even the one
obtained from the variety Louzier* which is
highly susceptible to the old strain, but was
being grown for experimental purposes in an
area where the new epidemic prevailed.

Investigations are being pursued to deter­
mine the viscosity of the bacteri al slime asso­
ciated with old and new strains. Preliminary
results, obtained with suspensions containing
equal amounts of fresh weight of bacterial cells,
using Cannon-Fenske viscometers, have indicated
that suspensions of the new strain were less
viscous than those of the old strain (Table 16).
Turbidity values for the same suspensions were,
on the other hand, lower for the old strain.
Further and more precise experimentat ion will
be on a comparison of suspensions containing
equal numbers of bacterial cells,

2.10
1.05
0.55

0.65
0.30
0.25

1.270
1.143
1.072

1.392
1.207
1.108

Table 16. Relative viscosity and turbidity of bacterial
suspensions of old and new strains

Cone. of Relative Viscosity Turbidity
suspension Old strain New strain Old strain New strain

(fr esh wt.lvol.)
1%

0.5 %
0.25 %

Leaf striping, without systemic infection,
was observed on the newly-released variety
M.377/56 in a few variety trials conducted by
estate agronomists. Yet, the reaction of the
variety has not been consistent as it has always
been rated highly resistant in resistance trials,
including the one in which it was being re­
tested this year. Also, it has shown resistance
in the majority of variety trials and in commer­
cial plantations. This behaviour may indicate
variability in the pathogenicity of the bacterium
in different ecological areas, or probably and more
perturbing still, the possible evolution of other
strains of the organism differing in host reaction.
Studies on this problem are being pursued.

The broom bamboo iThysanolaena maxima),
believed to be a natural host of the pathogen
causing gumming disease until evidence to the
contrary was obtained, was badly infected this
year with a disease very similar to gummosis.
Severe systemic infection with gum pockets
inside the stalks leading to death of the growing
point, as weIJ as leaf chlorosis, were observed
(Plate 1lI), indicating the similarity between the
diseases of cane and the grass. Microscopic
observation of gum exudation in water from foliar
stripes, revealed the presence of annular elements
of the xylem vessels in the exudation stream
(Plate JV), indicating that disintegration of the
vessels had taken place. Such an observation
has never been recorded in the case of gum­
ming disease of the sugar cane.

A comparison of the cultural characteristics
of the pathogen isolated from broom bamboo,
with those of the old and new strains of the
sugar cane pathogen, has confirmed the inability of
the former to hydrolyze starch, casein and gelatin,
as opposed to both cane isolates. Furthermore,
cultures of the new strain produced a slightly larger
zone of hydrolysis than those of the old strain,
indicating again their greater enzymatic activity.

ISOLATES VARIOUS REGIONSISOLATES RECUIT TRIAL (old strain)
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* Lahaina, Bourbon, Otaheite, Cana Blanca, Caiana .
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3. RATOON STUNTING DISEASE

C. RfCAUD

A new R.S.D . trial was established in the
super-humid region with planting material de­
rived from the Central Nursery, including the
following newly-released varieties: MA09/51,
MA42/51, M.13 /53, M. I 3/56, M .377/56, N :Co. 376,
and the two unreleased varieties M.356/53
and M.351/57.

The total area under A and B nurseries
at the Central Nursery covered 135 arpents.
The nursery supplied 2,325 tons of canes to
estates and planters for the establishment of 700
arpents of B nurseries and, in addition, 900 tons
to small and large planters for their commercial
plantations. About 150 tons of cuttings were
treated at the Central Hot - Water Treatment
Station to establish 40 arpents of A nurseries
at the Central Nursery for next year's supply.

The newly released variety M.13/56 having
shown impaired germination after the long heat
treatment, investigations were conducted to find
out whether it was preferable to use single-bud
setts for treatment, with a view to utilizing
planting material to a maximum, and also to
try and reduce treatment time as a result of,
possibly, better heat transmission inside the
smaller cuttings.

Using needle thermocouples, heat trans­
mission inside single- and 3-bud setts during
hot - water treatment at 50°C was therefore
determined. The times taken for the temperature

to reach 50°C at the centre of setts of three
different diameters are set out in Table 17.

Table 17. Time taken to reach 50°C at the centre of
one-eyed and three-eyed setts of different diameters

Diameter One-eyed setts Three-eyed setts

(cm.) (m ins.) (mins.)

3.0 25 28

3.9 40 43

4.5 50 65

It follows from the results that the diameter
of the sett s is far more important than their
length, for cuttings of an average size, indicating
that the rate of heat transmission is governed
mainly by the shortest distance from the
exterior to the centre of the cutting and that the
rind has little more insulating power than the
pith. Only in the case of oversize cuttings
(4.5 cm in diameter) are appreciable differences
observed; but, such cuttings are seldom en­
countered at the heat treatment plant.

Germination studies indicated that the single­
eyed setts were still more affected after heat
treatment, than the three-budded ones, probably
through greater vulnerability to the pineapple
disease pathogen. Even when grown in bagasse,
germination failures were high with the .single­
bud setts.

4. PINEAPPLE DISEASE

C. RICAUD

Fungicide tests

The routine screening of Iungicides for the
treatment of cuttings against pineapple disease
was carried out during the year. On account of
the rising price of mercury, the efficacy of

certain non-mercurial fungicides in the control
of the disease was studied this time. The follow­
ing fungicides were compared to one of the
standard organo-mercurials, Aretan, at four
concentrations: Cap tan (50 % WP), Difolatan
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Table 18. Assessm ent of fungicides in the contr ol of
pineapple disease

Economics of bulk fungicidal treatment after hot­
water treatment

The bulk treatment of cutti ngs for pine­
app le disease control, by dipping the can e
baskets m a lar ge tank containing a soluti on
of th e fun gicide immediately after the shor t
hot-water treatment against chlorotic streak, is
th e usual pra c.tice on estates. The services of the
pathology lab oratory of the M .S.I.R.I. are
usually sou ght for assessing the deterioration of
fungicide so lut ions in these tanks and indi cating
the number of treatment s that can be effected.
An origi na l fun gicidal concentra tion equ ivalent
to 0.03 % H g (i.e. 1 lb fungicide at 6 % Hg/20

% Germination
Cuttings Buds

78.9 45.4
6 J.9 36.8
86.8 45.8
86 .0 52.8
78.4 45.2

73.6 37.4
69.6 29.7
77.5 34. 5
80.8 38.4
75.4 35.0

83.4 36.7
88.1 41 .4
88. 1 45.1
81.7 43 .1
85.3 41.6

2 1.6
22.5
20.3
2 1.2
21.4

19.6
18.5
22.2
22.9
20.8

21.2
22.8
21.7
23.9
22.4

20.9
24.0
2 1.5
22.8
22.3

21.6
22.1
21.3
23.9
22.2

22.2
20.6
23.0
24.2
22.5

21.6
22.3
20.0
22.4
21.6

20.9

A v. shoot
length

35.5
35.3
44.5
42. 5
39.5

31.5
35.4
43 .3
44.5
38.7

34.8
38.4
36.0
40.3
37.4

38.0
45.3
36. 1
40. 1
39 .9

32.5

76.9
75.5
86.9
82.5
80 .5

66.1
84 .0
83.4
92 .1
81.4

80.9
78.6
76.0
88.9
81.1

84. 1
87. 1
85.8
79.5
84.1

69.5

Cone.
sllitre

1.5
2.5
5.0

10.0
M ean

1.5
2.5
5.0

10.0
Mean

1.5
2.5
5.0

10.0
Mea n

1.5
2.5
5.0
7.5

Mean

2.5
5.0

10.0
20.0

M ean

1.5
2.5
5.0

10.0
M ean

2.5
5.0

10.0
20.0

Me an

Mea n

Bresran

A re ta n
(6 %)

D ifol at an

D ithane
M .45

Captan

Du-ter

Thiram

Control

Fungicides

Percentage germination of cutt ings, of
individual buds, as well as shoot length, were
determined three months aft er planting. The
results are presented in Table 18. The appr o­
priate angular transformation was performed. on
the percentages for statist ica l analysis. Differ­
ences between concentrations and between shoot
lengths were not significant. W ith the exception
of Captan , all the fungi cides gave sign ificant
control. There were no significant differences
between the other fung icides on the basis of
%germina tion of cuttings, On percentage germi­
nation of buds, Aretan was significantly superior
to the others, with the exception of Difolatan.
On the whole, Difolatan and Du-ter have given
the mo st promising results among th e non­
mercurials.

(80 % WP), Dithane M.45, Thirarn and two
organo-tin formulati ons, Brestan and Du-ter.

The fungicides were used in the cold dip
treatment. A split-plot design was ad opted with
the four concentrations (low, medium I, medium IJ
and high), as whole plot s, with the split on
the fungicides. There were four replicates and
each individu al sub-p lot consisted of 25 cutt ings
planted in a row of 15 ft.

Ample ino culum was provided by planting
untreated setts with all buds damaged and
water ing with spore suspensions of the fungus
obtained from bagasse cultures , prior to the
esta b lishment of the trial.

A new fun gicide comb ination Hyam ine +
Dithane M.45 was also tested, inco rporated in
the hot-water bath for the treatment against
chlorot ic streak at 52°Cj 20 minutes. The investi­
gat ion was car ried out in a small lab oratory
tank. The new formulation was used at a con ­
centration of 0.2 %. Germination was det ermined
for sampl es taken at intervals during a long run
of treatments lastin g over a week . These pre­
liminar y experiments have indicated that a
significan t control of p ineapple disease was
obta ined with the new fungicide. Under the
conditions of the exper iment, 1 lb of fungicide
treated 1 1- tons of cuttings. In view of the
encour aging result s, further exper imenta tio n is
contemplated.



-56-

SOLUTION SPENT
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.005

The results show that bulk treatment of
cuttings in the fungicide is at least three times
more expensive than treatment at the planting
site in small containers.

Considering that the additional labour cost
for manual dipping of cuttings just before
planting is insignificant, it follows that appre­
ciable savings can be made by treating in small
containers in the field. However, in order to
ensure adequate control of pineapple disease,
there should be no undue delay between heat
treatment and fungicidal dip.
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Fig. 18. Deterioration of an organ?-mercu~ial fungicide
during bulk treatment of cutungs against pineapple
dis ease following short hot-water treatment.
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gallons) is recommended for these tanks, and
the solution can be used until the concentration
has dropped to half that amount. As a large
initial quantity of fungicide is required for each
treatment cycle, on an average, about 150 Ib
(at 6 % Hg) for a treatment capacity of 3 tons
of cane, efficient use is essential in order to
avoid expensive wastage.

Investigations were therefore conducted at
three treatment sites to study the economics of
bulk treatment, as compared to manual dipping
of cuttings in fungicide in small containers at
planting site, the normal estate practice with
untreated cuttings. Daily determinations of the
mercury content of fungicide solutions were
made for several cycles.

Fig. l8 shows the deterioration of fungicide
(averaged for two determinations) for a tank
treating 3 tons of cane and using an initial
amount of 150 Ib of fungicide at 6% Hg.
Treating 30-40 tons daily in such a tank, 1 to 1.3
ton of canes can be treated per lb of fungicide,
the higher ratio being obtained with the greater
daily output, as deterioration is a function of
tonnage treated and time. On an average, if
the original concentration was 0.03% Hg, the
solution could be used until the end of the week.

The deterioration of fungicide solutions
when treating in small containers was also
studied. Using I Ib of fungicide at 6% Hg in
20 gallons for treating 4-5 tons of cane to
plant one arpent per day, several deterrninations
showed that the fungicide solutions were just
spent at the end of the day's work.

The economics of both methods of treat­
ment are set out in Table 19.

Table 19. Economics of bulk treatment compared to treatment in small containers for pineapple disease control

Tonnage treated/l Ib fungicide
Amount of fungicide/arp, *
Cost/arp, (at Rs . 8/lb fungicide)

Bulk treatment
at

H. W.T. plant

1 - 1.3
4 - 3 Ib

Rs . 32 - 24

Treatment in small
containers at
planting site

4
I Ib

Rs . 8

• 4 tons of cu ttings planted per arpent.
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5. AN ATTEMPT TO PROMOTE RATOONING BY FUNGICIDAL TREATMENT

C. RICAUD & R . BECHET

Poor ratooning is at times a problem in the
super-humid zone with certain varieties. As, on
occasion, diseases such as chlorotic streak and
leaf scald can be discarded, the trouble could.
be due to infection of buds and stumps by
various unspecific fungi, bacteria, or yeasts,
especially when regrowth is retarded after har­
vest by cooler conditions or excessive soil
moisture. The fungus F. moniliforme has been
isolated from various buds which have failed
to develop.

On the above assumptions, fungicidal treat­
ment could perhaps be beneficial to ratooning,
and its application incorporated with herbicide
solutions should set no problem. An experiment
was therefore designed, to test the efficacy of
such treatment, and conducted in a ratoon field
of M.93/48 with a homogeneous stand. The
fungicides Thiram and Dithane M.45 were
applied as a drench on the cane rows at the
rate of I gm/5 litres of water/ lO ft row of cane.
A split-plot design was adopted with 4 repli-

cates, with split on treatment and no-treatment.
Each sub-plot consisted of 4 rows of 40 ft. A
few weeks after harvest of the previous crop,
all the young shoots were counted, then cut
back completely and treated. Two more treat­
ments were applied at two weeks intervals.
Shoot counts were again made one month after
the final treatment. At harvest, when the canes
were 12 months old , yield, number of millable
stalks and individual stalk length were assessed.

A slight beneficial effect was apparent in
the plots treated with Thiram only when com ­
paring stalk counts before and inunediately
after treatment (Table 20), but the results did
not show significance in a eo-variance analysis .
Similarly, all other differences in stalk count,
stalk length and yield were not significant .

Although it should be stressed that hete­
rogenity in such trials is high, it would appear
that the role played by fungal infection of the
basal buds and stumps on ratooning capacity
is probably a minor one.

Table 20. Differences and ratios" of shoot count after and before treatment with fungicide

TH/RAM D/THANE M.45
Replicates Treated Non- Treated Treated NOli-Treated

Differ ence Ratio Differ ence Ratio Difference Ratio Differenc e Ratio

699 3.6 295 1.8 456 2.1 403 2.5

11 496 2.3 250 1.8 156 I.5 194 1.6

IIf 375 2.0 395 2.0 331 2.1 188 1.6

IV 246 1.8 149 1.6 134 1.6 224 1.8

• No . of shoots after
Ratio is taken as an indication of the extent of branching of the rhizome.

No. of shoots before
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6. MISCELLANEOUS DISEASES AND INVESTIGATIONS

C. RICAUD

Leaf scald

Conditions at the end of 1966 and through
most of the 1967 crop were not favourable to
the disease and yet a recrudescence of symptoms
was observed in commercial plantations of
M.202/46. This may be attributed to less sus­
tained vigilance in the rogueing of infected
fields. The importance of such rogueing in
nurseries and earlier ratoons, at least up to the
second, has to be once more stressed.

The leaf scald tri al established in 1966 was
inoculated at the beginning of the year, but
symptoms failed to develop properly even in
the rows of suscept ible varieties planted to
provide infection. After ratooning, at the end
of the year, a few varieties showed symptoms
in both inoculated and non-inoculated rows.
They are the following: M.202/46, which is
the highly susceptible standard; M.130/57,
M.260/55 and M .124/59. The level of infection
was too low for any definite conclusion to be
made and the trial will have to be re-inoculated.

Chlorotic streak

Chlorotic streak was severe during the year,
due no doubt to the wet season, and affected
ratooning seriously in susceptible varieties grow­
ing in high rainfall areas. Severe redu ctions in
yield were encountered in M.442/51 wherever
it was being tried by planters in small plots in
the wetter areas , or when planted in the dark
magnesium clays of the sub-humid zone under
irrigation. Planters are once more advised not
to plant this variety which is highly susceptible
to chlorotic streak under such environmental
conditions. In marginal areas for the disease
and under irrigation, the short hot-water treat­
ment is essential for this variety.

Greenhouse experiments on the transmission
of the disease are still progressing. Symptoms
have started to appear, but it is too early to
begin an assessment of results.

The trial established in 1966 to study the
effect of soil organic amendments on the rate
of re-infect ion was ratooned. Unfortunately,
natural re-infection in the trial as a whole has
so far been low.

Fusarium wilt

Very few cases of Fusarium wilt were seen
in 1967, and wherever infection was observed,
this was on a very restricted scale.

In a trial established in a field where infect­
ion had been severe, to study the effect of
taking a short fallow after harvest on the
possible reduction of disease incidence in the
next crop, symptoms failed to develop in all
plots. Similar failures were experienced when
planting cuttings of the susceptible variety
M.202 /46 in heavily infected soil in pots, and
also in soil inoculated with pure cultures of the
pathogen. Inoculation at the base of mature
plants also failed to reproduce the disease.

It is mo st likely that the strain of F. monili­
forme observed associated with wilt under local
conditions, is a mild pathogen, commonly
occurring in sugar cane soils in the saprophytic
phase , which infects the plant only after a
general weakening of the root system by adverse
soil conditions. The factors involved are under
study.

Fiji disease in Madagascar

The level of infection in the resistance
trials carried out on the east coast of Madagas­
car has been the lowest so far recorded since
the trials were started in 1962, in M .134/32, the
variety providing infection, with only 10% of
the stools diseased. The Malagasy agricultural
authorities are considering the desirability of
constructing, as another co-operative effort by
Reunion, Mauritius and Madagascar. a green­
house in Tananarive in which disease reaction
of varieties would be assessed.







CANE PESTS

J. R. WILLIAMS

T HE breeding and liberation of the cane
borer parasite Diatraeophaga striatalis Tns.,
which is described fuJJy below, left little

time for other work on cane pests.
Infestations by the thrips Fulmekiola serrata

(Kob.) were particularly conspicuous during
1967 on YOUDg canes, especially young virgin
canes. The insect, living in colonies in the spin­
d.le leaves, scarifies the leaf epidermis and this
injury , when severe, results in leaves drying out
along part of their length, mostly after they un­
roll, or in large, irregular chlorotic patches or
streaks on opened leaves. Desiccation is more
a feature of attack in virgin cane, and leaf
chlorosis in ratoon cane. The loss of photo­
synthetic area is often very considerable. Thrips
injury seems to have increased in recent years,
perhaps because of greater susceptibility of
present commercial canes, and it is planned to
investigate its effect on cane growth to assess
the need for control measures.

The scale insect Aulacaspis tegalensis (Zehnt.)
remains troublesome at the Central Cane Nur­
sery. No experimental work was done during
the year but the East African Station of the
Commonwealth Institute of Biological Control
was requested to make a survey of its natural
enemies in East Africa with a view to the
introduction into Mauritius of any that seem

to hold promise.
A shipment of Tytthus mundulus Bredd.,

a predator of leafhopper eggs, was made to
South Africa at the request of the Mount
Edgecombe Sugar Experiment Station. The insect
was required for tests against Numicia viridis.
It may be recalled that Tytthus was purposely
introduced into Mauritius in 1956-57 against
cane leafhoppers, particularly Perkinsiella sac­
charicida , and it is worth noting that field
observations over the years since then, and
during searches for the insect for shipment to
South Africa, have shown that it is common
and often abundant in the presence of leaf­
hoppers on both sugar cane and maize. It has
undoubtedly become a useful predator.

Nematode studies were continued as time
permitted. From soil samples taken intermittently
in recent years, it has been determined that at
least five species of Xiphinema occur about cane
roots and the distribution of some is clearly
linked with environment. Thus, two of the
commonest, X. ensiculiferum and X. elongatum,
have distributions that are distinct , the former
occurring in Humic Ferruginous Latosols and
Latosolic Brown Forest Soils characteristic of
the high rainfall area (> 100") and the latter
in other soils of lower rainfall areas ; a third
species seems present only in sandy soil.

LIBERATION OF THE MOTH-BORER PARASITE, DIATRAEOPHAGA STRIATALIS

Breeding and liberal ion. The breeding and
liberation of the Javanese cane borer parasite ,
Diatraeophaga striatalis Tns ., as described in
last year's report, was continued throughout the
year at the Pamplemousses Sugar Experiment
Station. It may be recalled that the object of
this work is to establish the parasite in the
island as a biological control agent of the cane

moth borer Chilo sacchariphagus (Boj.), which
is also the natural host of the parasite in Java.
If, on the other hand, environmental conditions
in Mauritius are for some reason adverse to the
parasite, so that it cannot be established or oan­
not flourish, then the liberations should be of
sufficient scope to permit a conclusion to this
effect.
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Results of breeding. Ten generations were
reared. The number of borers collected in the
field and inoculated with first-instar parasite
larvae was 88,861, giving 47,936 parasite pupae
from which 37,512 adults emerged. The sex
ratio is I : I, and of the 19,044 female adults
actually obtained, 15,892 were mated in the
laboratory within two days of their emergence .
The number of adults released amounted to
12,974 mated females and 10,920 other adults,
the latter being mostly males but including a
small, undetermined number of unmated females.

Table 21 shows the complete record of
laboratory rearing since the work began in
February, 1966. It will be seen that nearly
150,000 borers collected and inoculated have
enabled almost 23,000 mated female parasites
to be released.

The number of mated females relea sed as
a percentage of borers inoculated is a criterion
of the efficiency of the breeding technique : it
averages 15.7, but varies considerably per gene­
ration and, as discussed in the previous report,
depends primarily on the size of the borers
available. Thus, efficiency can be increased con­
siderably by using only large borers, but supply
of borers is never adequate owing to difficulties
of collecting them and all that are at hand,
except the very smallest , are invariably used for
breeding. In other words, the number of large
borers that can be collected is the key factor
that determines both the efficiency of breeding
routine and the size of each parasite generation
reared.

Releases. Table 22 shows full details of
liberations made du.ing 1967, and is a continuat­
ion of Table 23 in the Annual Report 1966,
which details the liberations of that year.

Most parasites were released at Le Vallon,
where a tot al of 23,697 adults , including 11 ,763
mated females, were liberated between 22nd
October 1966, and 27th May 1967. This lo­
cality had been selected for liberation of the
parasite because of its topographical isolation
and high rainfall, while streams with wooded
banks and forested mountain slopes adjacent to
sugar cane fields offered a varied environment.
Unfortunately, and despite the presence of borer
infested fields in October 1966, borers were not

abundant in the area when most parasites were
released.

Releases in other localitie s were over shorter
periods and on a smaller scale. The presence of
borer-infested fields was the ma in reason for
these sub sidiary liberations, combined with a
desire to distribute the parasite fairly widely.

In December, 101i Bois was selected as a
site for regular liberation of the parasite during
the 1967-68 crop-growth period; nearly 1000
mated female s had been released there by the
end of the year.

Reco very of the parasite. A few attempts to
recover the parasite in the field were made by
collection of borers at liberation sites and re­
taining them for emergence of parasites. Para­
sites emerged from five borers collected at Le
Vallon on 12th-13th June, 16 days after the
last liberation in that locality , showing at least
that the parasite can reproduce .tself in the
field. No other recoveries were made. It is con­
sidered premature to determine whether or not
the parasite is establi shed as a result of liberat­
ions already made and more serious efforts at
recovery cannot be made concurrently with the
work of breeding the parasite, which it is in­
tended to continue unt il June 1968.

Biology

Certain aspects of the biology of Diatraeo­
phaga were studied in the laboratory.

Duration of life cycle. The insectary where
breeding is conducted has no temperature or
humidity control, and the dur ation of the life
cycle accordingly varies with the seasons. The
length of larval and pupal life was recorded
accurately for a number of individuals of each
generation reared between February and Decem­
ber. Results are shown in Table s 23 and 24 and
in fig. 19.

Larval life (from inocul ation of host to
pupation of parasite larva) varied from 7 to
23 days, but the average length of larv al life
varied from 8.8 days in the hot season to 15.6
days in the cool season . Roughly speaking, a
1°C rise in daily temperatures may be said to
decrease the duration of the larval stage by 1
day.

The pupal period varied from 10 to 22 days,



Table 21. Laboratory-rearing of Diatraeophaga striatalis , February 1966 - December 1967

Generation Date Borers
inoculated

Pupae obtained
As %

No . borers
inocul­
ated

Adults obtained
As %

No . pupae

Females obtained
As %

No. adults

Females mated
As %

No. f emales

M ated f emales
released

No . As %
fe males
mated

Efficiency Index :
(Ma ted f emales
released x 100

borers inoculated)

2

3

4

5

6

7

8

9

10

II

12

13

14

15

16

17

18

19

Totals

Feb-Ap. ' 66

Ma rch-May ' 66

Ap.-Jun e ' 66

May-Jul y '66

J uly-Aug . ' 66

Aug .-Sept. ' 66

Sept.-Nov. '66

Oct.-Dec. '6 6

Nov.-J an ' 67

D ec.-Feb. ' 67

Jan.-Feb . 67

Feb.-Ma rch ' 67

March-Ap. '67

A p.-J une '67

May-July ' 67

July-Aug. '67

Aug .-Oct. '6 7

Oct.-Nov. '67

Nov.-Dec. ' 67

4,205

6,760

8,224

3,488

3,152

3, 107

6,754

11,324

8,567

8,226

15,210

10,191

10,371

9,548

11,766

7, 185

5,462

3,059

7,843

144,442

1,345

3,501

5,89 3

2,603

2,122

1,952

3,61 2

5,22 6

6,100

5,42 2

7,284

6,9 83

5,265

4,508

6,546

3,005

1,524

1,934

5,465

80,290

32.0

51.8

71.7

74.6

67.3

62.8

53.5

46.2

71.2

65.9

47.9

68.5

50.8

47.2

55.6

41.7

27.9

63.2

69.7

55.6

1,165

3,118

5,081

2,195

1,692

1,691

2,884

4,3 65

5,108

4,366

5,364

5,949

4,587

3,539

4, 679

2,212

1,172

1,477

4,212

64,811

86.6

89.0

86.2

84.3

79.7

86.6

79.8

83.4

83.7

80.5

73.6

85.2

87.3

78.5

71.5

73.6

76.9

76.4

77.1

80.7

600

1,517

2,612

1,137

822

837

1,425

2,274

2,578

2,202

2,674

3,062

2,330

1,842

2,411

1,083

600

714

2,126

32,846

51.5

48 .7

51.4

51.8

48.6

49.5

49.4

52.1

50.5

50.4

49. 9

51.5

50.8

52.0

51.5

49.0

51.2

48.3

50.5

50.7

495

1,252

1,688

997

769

749

1,314

2,061

2, 192

1,927

2,292

2,551

1,972

1,662

2,058

920

527

656

1,327

27,409

82.5

82.5

64.6

87.7

93.6

89.5

92.2

90.6

85.0

87.5

85.6

83.3

84.6

90.2

85.4

84.9

87.8

91.9

62.4

83.4

361

1,042

1,519

904

672

571

1,039

1,757

1,877

1,580

1,925

2,355

1,679

1,472

1,509

494

348

393

1,219

22,7 16

72.9

83.2

90.0

90.7

84.7

76.2

79.1

85.2

85.6

82.0

84.0

92.3

85.1

88.6

73.3

53.7

66.0

59.9

91.9

82.9

8.6

15.4

18.5

25.9

21.3

18.4

15.4

15.5

21.9

19.2

12.7

23.1

16.2

15.4

12.8

6.9

6.4

6.0

15.5

15.7

0\
w
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Table 22. Liberations of Diatraeophaga in 1968

Date Mated females Total Other Grand Locality
flies totals

Days after mat ing (mostly
0 2 3 4 5+ males)

18/1/67 186 87 94 367 117 484 Le Vallon
20/1/67 145 212 357 298 655
24/1/67 455 455
27/1/67 68 98 166 400 566
2/2/67 6 10 15 51 82 250 332

13/2/67 131 100 66 7 304 222 526
16/2/67 165 182 162 509 51 5 1024
18/2/67 125 134 259 390 649
21/2/67 146 160 138 14 458 360 818
24/2/67 11 8 108 126 352 460 812
27/2/67 3 36 4 43 97 140
14/3/67 124 113 237 240 477
17/3/67 142 135 277 377 654
20/3/67 191 93 284 300 584
23/3/67 110 103 188 112 17 530 355 885
28/3/67 20 6 32 85 179 322 543 865
12/4/67 98 164 262 110 372
15/4/67 65 123 188 142 330
19/4/67 149 123 47 35 8 362 215 577
22/4/67 67 75 135 38 315 400 715
25/4/67 48 40 24 112 11 2
12/5/67 41 31 17 89 220 309
15/5/67 126 105 58 289 270 559
19/5/67 28 99 73 52 98 350 353 703
23/5/67 52 61 88 III 312 250 562
27/5/67 82 69 36 77 264 130 394

Totals 158 2018 2343 1657 523 391 7090 7469 14559

24/1/67 70 70 70 Piton
25/1/67 35 35 35
26/1/67 46 46 46
27/1/67 135 135 135
28/1/67 56 56 56
29/1/67 72 72 72
30/1/67 56 56 56
31/1/67 62 62 62

1/2/67 67 67 67
4/2/67 9 9 9

Totals 599 9 608 608

14/3/67 11 6 26 142 142 Valetta
17/3/67 127 127 127
20/3/67 8 92 4 104 104
22/3/67 94 19 113 113
23/3/67 104 104 104
26/3/67 101 101 101
30/3/67 14 14 14
12/4/67 47 158 58 263 100 363
15/4/67 152 152 135 287

Totals 151 260 588 84 37 1120 235 1355
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Date Mated females Total Other Grand Locality
flies totals

Days after mating (mostly
0 2 3 4 5+ males)

26/6/67 68 44 58 170 650 820 Belle Vue
29/6/67 72 89 90 251 320 571

4/7/67 184 184 350 534
7/7/67 161 161 260 421

10/7/67 496 496 50 546
14/8/67 53 53 53
17/8/67 86 86 86
21/8 /67 64 217 281 281

Totals 140 197 1345 1682 1630 3312

29/ 4/67 25 25 25 Pamp1emousses
14/ 7/67 9 9 9
30/ 8/67 74 74 74

2/10 /67 43 43 43
16/11 /67 21 21 21
23/12 /67 46 46 46

1/ 6/67 22 146 168 150 318 La Chaumi ere
13/ 7/67 22 14 202 238 80 318 St. Antoine
2/10/67 9 117 126 126 Savinia
2/10/67 126 126 126 Labourdonnais

10/11 /67 52 32 144 228 228
2/10 /67 53 53 53 Redult
6/11 /67 16 27 34 33 34 144 144 Colmar
4/12/67 55 24 65 35 179 179 Beau-Vallon

Totals · 123 83 143 91 1040 1480 230 1710

6/12 /67 40 32 62 134 79 213 Joli Bois
8/12 /67 30 96 15 141 284 425

11/12/67 80 93 51 10 3 237 232 469
13/12/67 57 33 14 34 138 236 374
15/12 /67 82 76 13 10 181 225 406
18/12 /67 41 32 58 32 163 300 463

Totals 330 362 213 10 79 994 1356 2350

Grand Totals 488 2654 2899 2538 1494 2901 12974 10920 23894

Table 23. Duration of larval life of Diatraeophaga striatalis at different seasons during laboratory rearing

Date of Mean length Standard Range No . of Daily temperature °C
inoculations larval life deviation readings Mean M ean

(days) (days) (days) minimum maximum

20/ 2/67 8.8 1.0 7-13 649 25.0 31.3

20/ 3/67 9.5 1.2 8-16 821 24.9 29.7

17/ 4/67 10.3 I.l 9-14 332 23.0 28.3

22/ 5/67 13.0 1.4 10-19 796 20.5 25.6

7/ 7/67 15.1 1.4 13-20 181 19.8 24.0

22/ 8/67 15.6 1.8 13-23 296 19.2 24.4

7/10 /67 12.4 1.3 10-17 348 20.6 26.0

10/11 /67 10.1 1.5 8-15 672 23.3 29.6

18/12 /67 9.0 1.4 7-15 547 24.5 31.0
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Table 24. Dur ation of pupal life of Diatraeophaga striatalis at different seasons during laboratory rearing

Date of Mea n length St andard Range No . of Daily temperature °C
pupa/ion pupal life deviation (days) readings Mea n Mea n

(days) (days) minimum maximum

10/ 2/67 10.5 0.5 10-11 82 25.4 32.0

3/ 3/67 11.1 0.5 10-13 143 24.6 29.4

3/ 4/67 I U 0.5 10-12 95 24.3 29.7

2/ 5/67 15.0 0.8 14-17 11 9 21.7 26.8

5/ 6/67 18.7 0.8 18-21 185 20.0 24.8

25/ 7/67 20.1 0.8 18-22 59 19.2 24.0

12/ 9/6 7 16.1 0.3 16-17 54 20.0 25.4

19/10/67 15.5 0.5 14-16 42 20.8 26.3

27/11/67 12.4 0.5 12-14 146 22.2 28.4

19/12/67 10.3 0.5 10-11 74 24.7 31.6
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with averages ranging from 10.3 days In .the
hot season to 20.1 days in the cool season.

Allowing 5 to 7 days, according to season,
for development of the egg in the uterus, the
developmental period from fertilization of the
egg to emergence of the adult thus averaged
24 days in the middle of the hot season, and
43 days in the middle of the cool season.

Reproduction in relation to age of adults .
The effect of age on readiness of adults to mate,
on their fertility, and on the fecundity of the
females , was assessed.

Virgin adults, aged 0, 1, 2, 3, 4 and 5 days,
that had been kept in a dark room, the sexes
separate, and provided with water, sugar and
honey, were used in the initial experiment. On
26th June at 9.30 a.m., 30 females and 40
males of each age category were put outdoors
in organdie cages 18" x 18" x 18", that is,
there were six cages and adults of six ages, the
adults in anyone cage being of the same age,
and all adults were virgin and had been kept
under identical conditions beforehand. The cages
were orientated in the same way (placed in a row),
and the weather was overcast with sunny inter­
vals, temperature 24°C. When adults mated,
they were removed in copula from the cages.

The incidence of mating is shown in Table 25,
from which it is to be concluded that mating,
under the conditions given, occurred with equal
facility irrespective of age, except that freshly
emerged adults showed comparatively little
inclination to mate .

Keeping the adults in darkness before the
experiment may have influenced their readiness
to mate. To determine if this was so, 20 virgin
females and 30 virgin males were kept separa­
tely (a) in the darkroom, and (b) outside the
darkroom until 4 days old. When the different
sexes from the darkroom and those from out­
side the darkroom, respectively , were placed
together on 3rd October and taken outdoors,
as in the experiment described above, 17 (85 %)
females of the former mated within 45 mins.
and 10 (50 %) of the latter, indicating that re­
taining adults in darkness increased their read­
iness to mate.

Table 25. The mating of virgin adults of different ages
(30 females and 40 males of each group caged

separately)

Females mated

Age Within 30 mins Within 90 mins
(days) No . % No. %

0 0 0 7 23

21 70 26 87

2 22 73 24 80

3 25 83 27 90

4 24 80 27 90

5 20 67 24 80

The fertility of females when mated at I, 2,
3, 4 and 5 days of age, respectively, with males
of their own age, was assessed by the state of
the ovaries and uterus 10 days after mating.
Results are shown in Table 26. Firstly, it is
apparent that when flies were less than 3 days
old at mating, the ovaries exhausted their egg­
producing capacity so that they were empty, or
virtually so, 10 days later; when flies were
older, descent of eggs from the ovaries was
incomplete and these organs often remained
large and conspicuous. Secondly, some eggs that
descended into the uterus remained unfertilized
and did not develop; when adults were less
than 3 days old at mating their number was
normally small , but when adults were 3 days
old or more at mating the number was large.
To sum up, if adults were 3 days old or more
when they mated, eggs did not descend normally
from the ovaries and most that did descend
were not fertilized.

To elucidate the reasons for infertility of
virgin adults aged 3 days or more, data were
sought on (a) the sex responsible for infertility,
and (b) descent of eggs in virgin and mated
females, respectively.

To determine the sex responsible for in­
fertility of the older adults, 1-day-old virgin
females were mated with 4-day-oJd virgin males,
and vice versa. When the females were dissected
10 days later, results were as shown in Table 27,
and from them it was concluded that females ,
but not males , lose fertility if unmated within
3 days of emergence.



Table 26. Fertility of females according to age when mated, as assessed by dissection 10 days later.
Ail mated on 26.6.67 with virgin males of their own age , then retained with water, sugar and honey, until dissected

I -day-old 2-day-old 3-day-old 4-day-old 5-day-old
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416 14 430 None

284 126 410 None

20 252 N one

38 38 Many

51 333 None

J1 285 None

87 281 N one

o 0 Many

42 301 None

79 195 Man y

o 90 90 Man y

o 105 105 Many

12 139 151 Many

o 0 0 Many

84 99 183 Man y

20 87 107 Many

2 165 167 Many

3 58 61 Man y

7 193 200 Many

1169 Many9o
40 110 150 Man y

52 261 3J3 Few

o 212 212 Many

15 126 141 Many

18 234 252 Many

5 54 59 Many

o 196 196 Many

14 154 168 Many

o 58 58 Man y

48 220 268 Many

3 215 218 Man y

o 0 0 Many

176 130 306 Fe w

21 285 306 Many

o J02 102 Man y

o 0 0 Man y

o 47 47 Many

71 245 316 Many

250 100 350 Few

30 244 Non e

20 422 None

66 303 Few

42 186 None

49 217 Few

33 241 None

7 207 None

27 231 258 Few

398 92 490 None

310 102 412 Few
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Xl 194

x2 278

40 234

50 327

231

231

67 298

67 298

57 134 191

95 199 294

14 141 156

24 157 181

24 102 126

35 117 152

Xl = General averages

X2 = Averages for fema les tha t ha ve a t least some developed eggs
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Table 27. Fertility of females mated when I-day-old with 4-day-old males ,
and when 4-day-old with I-day-old males

Femal es I-day- old when mated Females -t-day- otd when mat ed
iwith -t-day old males) iwitl: I-day- old males)

Uterine eggs Ovarial Uterin e eggs O varial

Female
eggs eggs

Developed Un- Total Developed Un- To/al
No. developed developed

I 260 44 304 None 180 158 338 Few
2 190 115 305 None 22 321 343 Few
3 237 38 275 None III 232 343 Few
4 196 6 202 None I 91 92 Many
5 0 192 192 Many 147 61 208 Many
6 285 8 293 None 165 135 300 Few
7 0 62 62 Man y 19 65 84 Many
8 167 25 192 Few 0 7 7 Many
9 110 109 2/ 9 None 46 190 236 Many

10 207 15 222 None 6 106 112 Many
11 0 68 68 Man y
12 283 131 414 None

Xl /61 68 229 70 137 206

- 215 55 270 77 151 228X2

Xl = General averages

X2 = Averages for females that have at least some developed eggs

Dissection of many females showed that
eggs do not no rmally descend into the uterus
when females are virgin, particularly during the
first few days of life, and that mating (copulat­
ion and/or impregnation ?) triggers their descent.
Thus, the uterus of virg in females, whether
freshly emerged or several days old , is usuaUy
empty, but within 24 hours of mating it con­
tains about half , or more , of aU the eggs that
are to descend : thereafter, eggs continue to
descend at a reduced rate unt il about the 3rd
day after mating when all have descended and
the ovaries are shrunken and empty. Descent
of eggs before mat ing occurs was evidently not
a cause of infertil ity in the older females : some
other, unknown factors were responsible.

Fecundity . Thi s may be defined as the num­
ber of young produced per female . It is ind icated
by the data for females I to 2 days old when
mated, that is given in Tables 26 & 27. Excluding
the six females that had apparently not been

impregnated (no developed eggs in uterus), data
become available for 26 females and the
averages are as follows:

No. developed uterine eggs 10 days
after mating (fecundity) ... 238

No. undeveloped uterine eggs 10 days
after mating 58

Total uterine eggs 10 days after
mating (potential fecundity) 296

There is much individual variation, depend­
ing on the size of a female, and thi s in turn
depends on the size of the host in which it
developed and whether that host cont ained
more than one parasite. There is, therefore, no
valid average obtainable from laboratory-bred
females because methods of breeding affect
their size and, if required, small or large indivi­
duals can be produced at will. In large females
the number of uterine eggs is often 500-600.
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Relati ve g rowt h of so rghum in silicon-deficient so il (Belle R ive) treat ed with co ra l sa nd , ca lcium ca rbo na te and si lica tes
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NUTRITION AND SOILS

1. SOME ASPECTS OF PHOSPHATE NUTRITION

OF THE SUGAR CANE

Y. WONG YOU CHEONG & P. Y. CHAN

W HEN soluble phosphate is added to
soils, much of it normally passes out
of solution fairly rapidly, i.e. becomes

fixed by the soil. Part of this fixed phosphate
may be rendered unavailable to crops and part
may remain readily available, depending mainly
upon the nature of the soil. The extent to
which fixed phosphates are available to crop
has been of great academic and practical inter­
est for many years; it has been shown that
certain phosphate minerals believed to be
generally produced during soil/fertilizer reactions
are available to plants. Some iron and alumin­
ium phosphates were found to be relatively
good sources of phosphorus (TAYLOR et aI, 1960).
Apart from the chemical nature of the reaction
products between phosphate and the soil mine­
rals, it would seem that physical properties, such
as size of particle, also have a direct influence
on the availability of these reaction products.

In the latosolic soils and latosols of Mauri­
tius, iron oxide and extractable iron and alumin­
ium are the main factors governing the fixation
of applied soluble fertilizer phosphate. Which­
ever of these two factors is more important on
a particular type of soil depends on the nature
of the soil; unfortunately, little is known on the
nature of the reaction products between phos­
phate and iron and aluminium in the soils of
Mauritius. However, in soils of higher pHs, the
main phosphate-precipitating agent appears to
be free iron oxide, which occurs in a fine state
in these soils, whilst in soils of lower pHs,
extractable iron becomes the main phosphate-

precipitating agent. The concentration of extract­
able aluminium does not become significant
until low pHs are reached, but even then, it is
doubtful whether aluminium plays a more im­
portant role than iron in the fixation of soluble
phosphate in these soils.

There are usually only very small amounts
of dissolved Al or Fe present in soil solutions.
Tt would appear, therefore, that ionic precipitat­
ion of iron and aluminium phosphates would
not occur to any great extent, except on very
acid soils when aluminium ions would be
present in appreciable quantities.

Excess soluble aluminium has been shown
to be toxic to many plants, and phosphorus
deficiency has been related to aluminium toxicity.
It is therefore necessary to dissociate these two
effects:

(i) a phosphate deficiency caused by the
immobilisation of soil or fertilizer phosphorus
either in the soil or in the roots due to the
presence of large quantities of reactive alumin­
ium or iron in the soil;

(ii) an aluminium toxicity per se, i.e.
interference by the high levels of aluminium in
the plant with normal metabolic processes.

The Latosolic Brown Forest soils of Mauri­
tius contain high levels of soluble aluminium.
It would seem that these levels of soluble alumin­
ium would interfere with the phosphorus nutrit­
ion of sugar cane growing in these soils, but
foliar diagnosis results indicate adequate leaf
phosphorus levels, although no information is
available on the distribution of phosphate-
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contaimng compounds present. Any toxic effect
of excess aluminium in these soils could possibly
be a direct effect of aluminium on the metabolic
processes of the plant.

Me. GEORGE (1924) stated that the po or
growth of sugar cane kept in nutrient solutions
containing high levels of aluminium was not
due to phosphate deficiency. However, AYREs,
HAGIHARA and STANFORD (1965) reported that
aluminium levels in Hawaiian soils were not
sufficiently high to repress the growth of sugar
cane. In South Africa, BISHOP (1967) found that
high levels of soluble aluminium in the soil
were not toxic to sugar cane , although they
were associated with poor growth.

That aluminium interferes with phosphate
metabolism in other plants has been shown by
many workers (RANDALL and VOSE, 1963,
RORISON, 1965). Thi s last author obtained a
difference in % esterification and in the propor­
tion of esterified fractions between aluminium­
treated and control plants. More recently,
CLARKSON (1966) suggested that aluminium
decreased sugar phosphorylation and inhibited
the formation of hexokinase.

Very little is known about the nature and
distribution of phosphate-containing compounds

in the sugar cane plant. As these compounds
have such an important bearing on the synthetic
reactions in the cell, on translocation processes
(HARTT et al, 1963) and other equally vital meta­
bolic processes, exploratory work was carried
out to investi gate the nature and distribution of
these phosphate-containing compounds, parti­
cu larly the phosphate ester s and sugar phosphates.

A sugar cane plant was kept for 24 hours
in nutritive solution containing p32 and at the
end of the incubation period, the incorporation
of p32 into the different phosphorus metabolites
in the leaves was studied by the technique of
BIELESKI and YOUNG (1963).

The distribution of the p32-containing
compounds is shown in Plate V1. The ester s and
sugar phosphates identified are P(inorganic),
phosphoglyceric acid, adenosine triphosphate,
6-phosphoglyceric acid, uridine monophosphate,
phosphatyl choline and hexose phosphate. The
other compounds have not been identified.
Most of the p 32 transported to the aerial parts
is in the form of inorganic phosphate, with
some con version into hexose phosphate and
phosphoglyceric acid, which is in agreement
with the work of LOUGHMA N and RUSSELL (1957)
on barley plants.
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2. COMPARISON BETWEEN HAWAIIAN AND ORSTOM CLASSIFICATION

OF MAURITIUS SOILS

P. HALAIS & C. CA VALOT

One of the first long-term projects agreed
upon since the creation of the Mauritius Sugar
Industry Research Institute (MSIRI) in 1953
was entitled: "The soils of Mauritius and their
classification according tu the Hawaiian system".

This system of soil classification and nomen­
clature was established during the forties by
CUNE and others of the Soil Survey staff of the
United States Department of Agriculture
(USDA) to suit the special conditions of parent
rock, climate and topography of the group of
volcanic islands forming the Territory of Hawaii, of
which the analogy with Mauritius is an established
fact. Furthermore, the general progress of sugar
cane agriculture in the two territories asked
for more fundamental information concerning
soils than that previously required.

The publication of the soil maps of the
Territory of Hawaii as a result of the detailed
survey which started in 1939, and of the accom­
panying voluminous descriptions, was unfor­
tunately delayed and appeared only in 1955.

Five years later in 1960, the soil survey
staff of the USDA published an entirely differ­
ent classification and nomenclature, the "Ztli
approximation" , a comprehensive system to deal
with soils on a broader universal scale.
Up to the present, however, Clines soil classi­
fication is still being used in Hawaii , at least
by the research workers of the Sugar Experiment
Station (HSPA).

The I: 100,000 Soil Map of Mauritius based
on this earlier Hawaiian classification was
printed in 1962 by the Directorate of Overseas
Survey, Tolworth, England. The accompanying
notes , prepared by D.H. PARiSH and S.M.
FEILLAFE, as Occasional Paper No. 22 of the
MSIRI, appeared in 1965.

In the meantime, the Soil Map of Africa
on a scale of I :5,000,000 was being prepared
as a result of an international project headed
by J. 0 'HOORE, Director of the Inter-African
Pedological Services created in 1953, and Lee-

turer in Pedology at the Associated Co. of the
University of Louvain in Belgium.

In the explanatory notes accompanying the
Soil Map of Africa , O'HOORE referred to Mauri­
tius as a complex of volcanic islands in the
vicinity of Africa, too small to be included in
the I :5,000,000 map.

The system finally selected as a result of
numerous meetings between the soil experts of
the participating countries, differed from both
USDA classifications, the earlier one and the
latest " 7th approximation". A new pedogenetic
classification, the outcome of five successive
approximations elaborated between 1958 and
1963, was finally adopted.

More recently, the French pedologists of
the Office of Scientific & Technical Overseas
Research (ORSTOM), headed by G. AUBERT, who
were active participants in the Soil Map of
Africa project, published in 1965 their world
classification of soils to finalise the successive
approximations based on pedogenetic principles.
An amendment to the scheme was made a year
later in 1966 by G. AUBERT and his eo-worker
P. SEGALEN to account for the present state of
knowledge concerning the Ferrallitic soils
(Latosols of earlier USDA classification) which
are of very wide occurrence in the tropics .

As a result of all the above - mentioned
progress, the earlier soil classification prepared
for Hawaii, and used successfulJy by PARISH and
FEILLAFE under Mauritius conditions, did not
meet with full acceptance from the world
sugar-growing countries. Consequently, it is now
time, after some twenty-five years, to keep pace
with world advances in soil classification . For
example, such terms as " Prair ie" or "Forest"
used for the Soil Map of Mauritius do not refer
to soil characteristics and should be avoided on
present standards ; others, like "ferruginous",
may have been used abusively .

With this objective in mind, the Consulting
Agronomist of the MSIRI, Pierre HALAIS,



-74 -

visited in July. 1967, the Central Scientific
Services at Bondy, near Paris, to d iscuss
with P. SEGALEN the problem of correla t ion
between the Hawai ian soi l cla ssification
used earlier for the Soil M ap of Maur itiu s
and the late st soil cla ssification of ORSTOM
worked out pr ogressively by AUBERT and
SEGALEN. As a result of this int erview,
SEGALEN made suggections in writing which
have been filed at th e M SI R I, Reduit .

Some of the equ iva lences are uncert ain ,
and a ll the necessary information to fix the
position of the units in the new classificat ion
of ferrallitic so ils is not available. Nevertheless,
as a whole, the correspondence has been rather
eas ily wor ked out.

The new 1965-1966 pedogenetic soil class­
ification of ORSTOM consists of four high er
catego ries : class, sub-class, group and sub-group .
T he so il family is based on the pedographi c
characteristics of the parent rock, or of the
ori ginal material , viz , hardness and resistance
to decomposition, cohesi on, permeab ility, I ich­
ness in bases. . . The series co rrespon d to differ­
ence of detail in the profile : depth of the soil,
of the accumulated or indurated horizon,
thickness of certain main horizons, high content
of coarse compo nents and, where applica ble,
position in the "landscape". In some cases, th e
serics are su b-div ided into soil typ es according
to definit e characterist ics in th e texture of the ir
upper hori zons, and into phases co rr esponding
to slight variatio ns in the profiles du e to tempo"
rar y changes or short -term action, e.g. cultivat ­
ion, eros ion, etc.

Thi s very complex soi l cla ssification should
be completed by new su b-groups corresponding
to soi ls which have been insu fficient ly stud ied,
or which ar e not yet known.

Eleven cla sses have been recognized up to
the present :

1. Ra w m ineral soi ls
2. Weakly developed soils
3. Calco rnagnesimo rphic so ils
4. Verti sols and para-vertisols
5. Isohumic soi ls
6. " M ull" soil s
7. Podzol ic soi ls
8. Fersiallitic soils

9. Ferrall itic soils
10. Hal omorphic soils
11. Hydromorphic soils

Only five of these have been observe d in
M auritius. Th ey are: I . Raw m ineral soils;
2. Weakly develop ed so ils; 4. Vel tisols & para­
vertisols ; 9. Ferrallitic soi ls ; 11 . Hydromorphic
soil s.

A code number is used by ORSTOM at
Bondy to account for each pedogenetic unit ;
it co nsists of a gro up of th ree figures, except
in the cas e of cla ss 9, t he Ferra Ui tic soi ls, for
wh ich four figures are used.

Concise definit ion s are given belo w for the
classes, SUb-classes , groups and su b-gr oups occur ­
r ing, or likely to occur in Mauritius.

Cla ss 1. Raw mineral Soils
Profi le (A) C

Sub-class - Climat ic origin (a bsen t III M auritius)
" Non climatic origin

The ped oclimat e is neither too dr y
no r too cold and allows for a start
in the development of th e soil.

Group 1.3 - Resulting from ero sion or skeletal.
Sub-Group 1.31 - Li thosols, on ro cks wh ich do

not aLl ow root penetrat ion.
1.32 - Regosols, on mell ow, friable or

fragmentated ro cks, a llowing
easy root penetrati on.

Group 1.4 - on deposited materials
Sti ll in th e pro cess of being deposited.

Sub-Group 1.41 - Allu vial
1.42 - M arine
1.43 - Aeo lian
1.44 - Colluvial

Class 2. Weakly developed soils.
Profile A C

A horizon shallow and poor in organic
matter. State of decomposit ion of the m inerals
in A not di fferent from that in B horizon.
Sub-class - clima tic orig in (a bsent in Mauritius)

" Non climatic origin
Young or rejuvenated so ils - The
pedoclimate favo uring some develop­
ment of th e so il.

Group 2.4 - resulting from erosion
Shallow so ils formed on slopes, wit h
or ganic matter somewhat decomposed.
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"

"

"

Sub-Group 2.41 - Lithosolic (solid rock s within
first 30 cm.)

2.42 - Regosolic
Group 2.5 - on deposit ed materials

Generall y recent allu vium
Sub-Group 2.51 - Modal

2.52 - Hydromorphic (with gley and
pseudogley)

2.53 - Slightly salin e or alk aline
2.54 - Vertisolic (with large pr ismatic

structure at least in depth and
relatively dark in colour)

Group 2.6 - Andosol
Soils rich in allophane. The limit
between the andosols, the weakly
developed soils, and ferrallitic soils is
st ill uncertain.

Class 4. Vertisols & Para-vertisols.
Profile A (B) C, or A (B)a C, or A(B)g C

More or less homogenized or irregularl y
differentiated as a result of internal movements.
Polyhedr ic to large pr ismati c structure at least
in B hor izon where the macroporosity is very
weak, and cohesion as well as consistence very
strong as soon as the soil is dry. Soil often very
clayey with pr edominance of swelling clay, soil
genera lly dark and unrelated to the content of
organic matter. The base exchange complex is
more often very rich in Mg.
Sub-class - Topomorphic or topolithomorphic
Group 4.1 - Grurnosolic

Fine structure of the surface horizon
of at least 20 cm.

4.2 - No n Grumosolic
Large str ucture starting before the
depth of 20 cm.

Sub-class - L ithom orphic
On more or less pronounced slopes
and always rich in clay of a 2 : I
type of lattice .

Group 4.3 - Grumosolic

4.4 - Non Grumosolic
For each of the four groups 4.1, 4.2,
4.3, and 4.4, the following sub-groups
are recognized

I. Modal
2. With vertisolic charac teris tics mo­

derately accentuated
3. With large concretions of hydro­

morphic origin
4. Early stage of saltiness

Class 9. Ferrallitic Soils

Profile A (B) C, or A B C

Most often very th ick, genera lly showing
an advanced stage of decomposit ion of organic
matt er which is thoroughly bound to the mine ­
ral matter and a very strong decomposition of
the weatherable minerals, resulting in the liber­
at ion of importa nt quantities of sesquioxides
of Fe, Mn and comparatively often of AI;
elimination of a large proporti on of silicon
result ing in a molecular ratio SiOz : ALp) ~2;

clay minerals in addition to the above-men­
tioned sesquioxides composed of kao linite ( I : 1
type of lattice) and occasionally of traces of
iJlite. Possible presence of residual and inherited
minerals; parent material, C horizon, con sisting
of thoroughly decomposed minerals which
collap se easily under the pre ssure of the fingers.
A weak base exchange capacity; degree of base
satura t ion often low or moderate, rarely high
in B or (B) horizon. Variable structure in B, some­
t imes not very pronounced , but high friab ility
of this horizon.

Three sub-classes have been defined, based
on analytica l data carried out on the B hor izon
at a depth where the organic matter content is
relatively low. Less than 0.5 % for sub-class
and less than 1.0% for the two others .

S ub-Class 9.1 Sub -Class 9.2 Sub-Class 9.3
Weakty Moderately Strongly

base unsaturated base unsaturated base unsaturated

Sum exchangeable bases (m. e. per 100 g) 2 - 8 1-3 <I

Degree of base saturation ( %) 40 - 80 20 - 40 <20

pH(H zO) 5.5 - 6.5 4.5 - 6.0 <5.5
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Six groups have been defined :

Group 1 - Typ ical for sub-classes 9.1, 9.2 and 9.3.
Pr ofile formed of a succession of
hor izons of relatively cons tant te x­
tu re on the ent ire depth of th e
so il. Comparatively low in organic
matter which is well decomposed .

Group 2 - Humiferous for sub-classes 9.2 and 9.3.
Soils rich in well-decomposed
orga nic matter, a t least 7 % in the
first 20 cm. or more than 1%
down to a depth of at least 100
cm. Soils poor in aJlopha ne even if
they are formed on volcanic roc ks.
Crumb structure in the entire
humiferous horizon.

Group 3 - Impoverished (ab sent in Mauritius)

Group 4 - Recast (absent in Mauritius)

Group 5 - Reju venated or almost developed
(new term penevoluei For su b­
classes 9.1, 9.2 and 9.3.
Soils having genera l characteristics
of the ferrallitic class but relatively
richer in weatherable minerals,
particularly as a result of ero sion
and redifferentiat ion of the so il
thus truncated.

Group 6 - Leached (absent in M auritius)
Only three groups, namely typical,
humiferous and almost develop ed
(penevolues have been observed in
Mauritius.
Ten sub-groups hav e been defined
O. with hu miferou s A horizon,

very deep (a bsent in Maur i­
tius)

O. Podzolised raw humus (absent
in Mauritius)

1. Modal (Groups 1, 2, 3 and 4)
2. Yellow B horizon (a bsent in

Mauritius)
3. Indurated B horizon (absent

in Mauritius)
4. Hydromorphic (absent in

Mauritius)
5. Slightly rejuvenated or almost

developed i penevolu e) Groups
1, 4 & 6 relatively rich in
weatherable material s.

6. Slightly recast (a bsent In

M auritius)
7. Eluviated (absent in Mauritius)
8. Humic - content of we 1.1 develop­

ed organic matter above 3 %
in the first 20 cm. Group 1

9. Very dark brown, strongly
ac id soil , r ich in gibbsite
(a bsen t in Mauritius)

For th e ferraIJitic soil s, the coding
in use at ORSTOM in Bondy
consists of four figur es, th e first
one indicates the class ; th e second,
the su b-class ; the th ird , the group;
and the fourth , the su b-group.

Class 11 - Hydromorphic Soils.

Soils whose evolution is dominated by the
presence in their profile of an excessive amount
of wat er , at least at certain peri ods of the yea r.
This ma y be due to the water-t able (gley), or
sim ply to temporar y water-logging of a deep or
sur face horizon (pseudogley)
Sub-classes - Hydromorphic organic soils (absent

in Mauritius)
H ydromorphic so ils with me­
d ium organic matter (absent in
Mauritius) .
Hydromorphic mineral or slightly
organic soils.
Total organic matter inferior to
approximately 10 % on at least
the first 20 cm . The hydro­
morphic nature is expressed by
colour characteri stics or by
redi stribution of elements capa­
ble of being dissolved : ferrous
and manganese oxides, calcium
carbonate, gypsum, etc. in the
first metre approximately, or
more intensively at depth be­
tween one and two metres.

Group 11.3 - Weak ly humiferous with gley
Gley horizon resulting from re­
duction process.

SUb-Group 11.31 - Gley on surf ace or entire
soil

11.32 - Gley at depth
11.33 - Salin e
II .34 - Leached
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Group 11.4 - Weakly ferruginou s with pseudo­
gley
Characterised by pseudogley,
dominance of reoxidat ion after
reduction.

Sub-Group 11.41 - with stains and concretions
11.42 - with crust or cuirasse

Group 11.5 - Weakly hum iferous with redistri­
bution of calcium carbonate and
gypsum (absent in Mauritius)

Propo sed correspondence between soil groups of the 1 : 100 000 soil map of Mauritius (1962) and the
ORSTOM soil classification (1965 - 1966)

SO IL GROUPS PEDOGENETlC UNITS OF ORSTOM
(Hawaiian classificatiom Class Sub-class Group Sub-group Code Number

Low Hu mic La toso ls Ferrallit ic Weakly TypiC<11 Mod al 9.111
base unsaturated or hum ic or 9.118

Humi c Latosols Mod era tely Typical Modal 9.211
base unsatur ated or humic or 9.218

Humic Ferrugino us Strongly Humiferous Mod al 9.321
Latosols base unsaturated

Latosolic Reddi sh Weakly Almost developed Hum ic 9.158
Prairie Soils base unsa turated tpenevoluev

Latosolic Brown Strongly Hu miferous 9.358
Forest Soils base unsaturated

Dar k Magnesium Clays Ver tisol Topo lith o- Grurnosol ic or 4.1
morphic non grumosolic o r 4.2

Ground Wat er Later ite Raw mineral I.
so il (on ferrall itic
crust)

Grey Hyd romorphic Soils Hydromorphic Min eral Weakly hum i- 11.4
soil ferous with

pseudo gley

Low Humic Gl ey Weakly humi- 11.3
ferous with gley

Rego sols Weakly developed Non clima tic Deposited Regosol ic 2.42
soils (marine)

Lithosols Ra w mineral or Non climat ic Skelet al Lith osols or 1.31
wea kly develop ed Lithosol ic or 2.41
so ils

The following is a schemat ic repr esentat­
ion of successive stages of development of a
soil ID M auritius originating from a lava flow

and forming a fully-developed ferraIJitic soil,
typical and modal.

Class Sub-class Group Sub-group

Raw mineral Non clima tic Skeletal Lith osol
ori gin

Wea kly Non climat ic Skeletal Lithosol ic
developed orig in

Ferrall itic soil Various stages Almost developed Humic
of base unsaturat ion t penevolu e)

Typical Alm ost developed
tpenevoluey

Typical Modal
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It appears th at , in order to su it Maur itius
condit ions perfectl y, the classification of O RSTO M
cou Id be completed by the creat ion of new ca tegories
to fill the gap between young weakl y developed
(class) and al most developed (groups) soils.

It seems possible th at th e use of th e 0 RS­
TOM classification for ferra llit ic soil s, th e most
widespread in Mauritius, may permit rapid
detailed mappi ng for special stud ies fr om mor-

phoJogical field observat ions comple ted by a
few selected and charac teris tic dete rminations
in the lab oratory. Such characteristics may
inc lude SiO z: A lz0 3 m olecular rat io of the
clay fra cti on in doubtful cases , or ganic matter
co ntent of the whole pro file, and sum of ex­
changea ble bases and pH (HzO) values on t he
low organic B horizon comparatively unaltered
by cult ivation .
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3. SILICON STATUS O F MAURITIUS SOILS

Y. WO NG YO U CH EON G, L. ROSS & C. CAVALOT

With increasing rai nfall and degree of
late risat ion , th e so ils of Mauritius (C RA IG, 1934;
CRAIG & HALAIS, 1934) like th ose of Hawaii
(A YRES, HAGIHARA & STANfORD, 1965) ar e
characterized by a lowerin g of base status
and silicon content accompani ed by t he accumu­
lati on of iron and aluminium ox ides . The
presence of th ese oxides, affects the avai lability
of silicon in t he soil. JONES & HANDRECK (1963)
have shown th at iron ox ides and especia lly
a luminium oxides were very effective in
so rbing m onosilicic acid and therefore, t he
solubility of silicon in so ils of the same pH was
influ enced by th e free sesqu ioxides present . As
a result of investigations into th e use of various

ca lciu m si licate slags in highly weathered so ils
of Ha waii, AYRES ( 1965) conclu ded th at in­
creases in sugar yields were expected with the
application of reactive silicates to soils low in
silica . Sugar yields increased when calcium
silicate was app lied to so ils cont a inin g less th an
200 lb Si per two-foo t ac re (50 ppm. Si). In
Taiwan, SHlUE (1964) reported that soi ls of
low silicon content gave low cane yields.

In view of th e increasing importance of
si licon in t he so il, it was decid ed to carr y out
a genera l survey of th e silicon status of local
soils, particularly of tho se so il families which
occur under conditions of intense weathering .
The result s are present ed in Table 28.
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Table 28. Mean values and inter-relationship of pH, Si and, AI status of local soils and
Si, Mn content of sugar cane growing in them

Soil Si
Great Soil Groups p.p.m .

Mean Range

Latosolic Reddish Prairie 210 (130-467)

Low Humic Latosol ... 114 (40-23J)

Humic Latosol 59 (44-81)

Latosolic Brown Forest 52 (35-81)

Humic Ferruginous Latosol 34 (18-46)

Mean figures of all soil groups

Extractable soil Si vis soil pH

Sheath SiO z vis soil Si

Sheath SrOz vis soil PH

Sheath Mn/SiO z vis so il pH

Sheath Mn vis extract. Si

MEAN VALUES

Soil ext. pH Sheath Sheath Mnl
AI p.p.m. Mn sio. % sio,

pp.m.

21 6.5 62 3.60 17

40 5.9 97 3.29 29

71 5.3 110 3.11 35

411 5.2 114 2.93 39

203 5.0 125 2.65 47

Correlation coefficients

0.989**

0.893*

0.924*

-0.974**

-0.994**

Mean figures of all soil groups exc luding Latosolic Brown Forest Soil s

log (extract. AI) vis log (sheath SiO z)

* Significant at 5 % level
** Significant at 1 % level

Extractable silicon and soil pH. A highly
significant correlation (r = 0.989* *) is obtained
between extractable silicon and pH when the
mean figures for the Great Soil Groups are
considered. When each soil group is considered
individually, however, it is only the Low Humic
Latosol which gives a significant correlation
(r = 0.871**). A relationship would be expected
between soil silica and rainfa ll, but in the soil
families occurring under high rainfall (Latosolic
Brown Forest and Humic Ferruginous Latosol) ,
factors other than rainfall influence the soil
silicon. These soils are high in extractable
aluminium but there is wide variation between
the levels of extractable aluminium of soils occurr­
ing within the same soil group. The aluminium
oxides and the silicon probably combine to
form clays, but what fraction of the silicon
present in the clays is extractable, is not known.

On the other hand, the LatosoJic Reddish
Prairie and Latosolic Brown Forest Soils are
of comparatively recent origin, and as they are

- 0.999**

usually shallow soils in close proximity to the
parent rock, great variation would be expected
in the silicon content of members of the same
family . Generally, however, extractable silicon
decreases with increasing acidity and degree of
weathering.

It would appear that the Humic Ferrugi­
nous Latoso1s are the only soil family in which
an application of silicate could prove beneficial
to sugar cane growth as the values of soil
silicon are low in these soils , in fact, lower
than the threshold limit given by the Hawaiians.

Sheath silica and soil silicon. According to
CLErl1ENTS (1965), response to calcium silicate
slags would be expected on the very acid alu­
minous Humic Ferruginous Latosol when the
sheath silica level of sugar cane was below 1.50%.
It would appear from Table 28, that the
sheath silica level of sugar cane growing in the
Great Soil Groups presented was adequate.
However, these figures are mean values for
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these soil groups (HALAlS, 1967) and indivi­
dual figures could be lower than 1.50% in the
more weathered soils of the Humic Ferruginous
Latosols (Table 29). In fact , the more weathered
phases are extremely low in both soil silicon
and plant silicon .

SHIUE (1964) found that of all extractants,
the acetate buffer (pH 4.0) was in closest re­
lationship with the uptake by cane plant, and
AYRES (1965) using ammonium acetate buffer
(0.5 N, pH 4.8) obtained the sam e close relation­
ship. Table 28 shows that in Mauritius too, a
significant correlation (r - 0.893*) is obtained
between silica content of sugar cane sheat h and
soil silicon extracted by 0.5 N ammonium acet­
ate, pH 4.8. This relationship implie s that the
plant uptake of silicon is governed by the con­
centration of silicon in the soil solution and if
the concentration of monosilicic acid, although
varying in soils of same pH, is being maintained
at a steady level by soil reserves (JONES &
HANDRECK , 1965), the highly weathered soi ls
are bound to become severely depleted in silicon
if continuously cropped with sugar cane. Table 29
shows furthermore that in the Humic Ferrugi­
nous Lat osol Group, there are so ils of extremely
low silicon content. The amount of silicon re­
moved from the soil by each crop of sugar cane
is very high , about 356 kgs SiO z per arpent
(FEILLAFE, 1949).

Sheath silica and soil pH. As there is such
a strong relationsh ip between soil pH and soi l
silicon and also between sheat h silica and soil
silicon, it is obvious that there would also be a
relationship between sheath silica and soil pH
(r = 0.924*).

Extractable aluminium and sheath silica.
The accumulation of iron and aluminium oxides
with increasing degree of weathering of soils
and th e ability of these sesqu ioxides, particularly
those of aluminium, to sor b monosilicic
acid have suggested the determination of the
relationship between soil extractable aluminium
and sheat h silica. When the Great Soil Groups
are considered (the LBF being excluded),
there is an inverse highly sign ificant rela­
tionship between extractable aluminium and
sheath silica (r = -D.999**). The relation­
ship between soil extractable a lu minium and
sheath silica is, therefore, exponential. Here
again, the Low Humic Latosol is the only soil
group showing a sign ificant relationship be­
tween log (extractable soil aluminium) and log
(extractable soil silicon) (r = -D.888**) . When
the Latosolic Brown Forest and Humic Ferru­
ginous Latosol Soils are compared, it is found
that although the soil extractable aluminium of
the Latosolic Brown Forest is twice as high as
that of the Humic Ferruginous Latosol group,
yet the LBF soils have a higher silicon content.
The presence of unaltered parent material in the
soil profile of the LBF group mu st account for
thi s. Therefore, plant roots mu st also be able
to supply themselves with silicon directly from
the unaltered parent material.

Mn/Si02 ratio and soil pH. There is a highly
significant correlation (r = -0.974**) between
Mn/SiOz ratio and so il pH. HALAlS &
PARISH (1964) had stressed the importance of
thi s ratio to the welfare of sugar cane, and
eLEMENTS (1965), R EYES SOTO & VELEZ
RAMOS (1966) associated the increases in

Table 29. Humic Ferruginous Latosol (samples taken in poorly growing cane fields)

Soil Si Ext . soil AI pH Sheath Sheath Ca Sheath Mn MlljSiOz
Soil Families p.p.m. p.p.m. sio i % % p .p.m.

FI - Belle Rive 37 200 5.4 2.39 0.231 79 33

F2 - Sans Souci 29 231 5.5 2.18 0.212 125 57

F3 - Midl ands 9 252 5.3

F4 - Cham arel 9 241 5.1 1.30 0.176 163 125

* Significant at 5% level

** Significant a t I % level
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yields resulting from appl ication of soluble silic­
ates to the lowering of Mn/SrO, ratio in the
sheath. According to CLEMENTS (1965), opti­
mum growth conditions are obtained when th is
ra t io lies in the 30-50 range. Mean figures of
Mn /SiOz of the soil groups (Table 28), though
showing an increase with increasing weathe ring
of the soils, indicate that growth condit ions are
generaJly favourable. However, in the highly
weathered Chamarel F4 soils of the HFL, a
much higher Mn /Sif), rat io has been obtained
(Ta ble 29).

Soil silicon and plant manganese. As there
is a correlat ion between soil and plant silicon,
and sheath silicon has a great influence on

sheath manganese (CLEMENTS, (965), a re­
lationship mu st exist between soil silicon and
plant manganese. In fact, a highly significant
negative corr elat ion has been obta ined between
plant manganese and soil silicon (r = - 0.994**).
The level of soil silicon must determ ine to some
extent the uptake of manganese, the lower the
soil silicon , the higher the sheath manganese.
WILLlAMS & VLAMrs (1957) have demon s­
trated a close connection between silica in
leaves and man ganese to xicity, and CLEMENTS
(1965) has observ ed that silicate reduced leaf
freckling (caused by undue accumulat ion of
manganese) in sugar cane growing in highly
weath ered soils and expla ined that the effect of
silicate was to redu ce this Mn toxicity.
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4. A PRELIMINARY NOTE ON THE EFFECT OF CALCIUM SILICATE

O N PLANT GROWTH

P. Y. CHAN, L. ROSS & C. FIGON

Silica has been known for some time to
have beneficial effects on the gro-wth of plants,
but whether it plays an essential role in nutri­
tion is still a matter of conjecture. Mu ch of the

recent knowledge accumulated on the role of
this element in plant nutrition has been derived
from work on the r ice plant by Japanese
workers.
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This effect of silic a on plant gro wth can be
d ivided into two parts : its effect on the so il
an d its effect on the pl an t.

Effect on the soil. In the soil , silica exist s
mai n ly as silicate, often ass ociated with un­
combined si lica, in primary minerals of unaltered
rock, and as aiurnin o-silicates in secondary
m inerals. T here is al so som e fre e si lica derived
fro m the decomposit ion of plant mater ia l and
rock m inerals. One of the ea rliest referen ces
reported th at silica improved the uptake of
p hos p hate by the plant (F IS HER, 1929) by causing
th e rel ease of p hospha te ion s fro m the soi l.
Other workers (RAUPAC H and P IPER , 1959, and
K HAN and Rov, 1964) have a lso o btai ned thi s
re lease of p ho sp hate ions from the soil by
silicate treatment.

In these so ils wher e th e concentr ation of
so lu b le alu miniu m is high , add ition of si lica to
the soil may have th e effect of reduc ing the
conce n trat ion of solu ble aluminium by the
direct com bination of si lica with a lu mina.

Si lica ca n in fluence the a bsorpt ion of m inor
elements by its action on the soi l. Addition of
silica to the soi l rai ses its pH, whi ch is ac com­
pan ied by a decrease in the so lu bilit ies of many
of the m inor elemen ts , such as Fe, Mn, ClI, B,
among others. The concentration of extractable
a lum in iu m also decreases shar p ly with increasin g
p H of the so il. Th erefore, on e ro le of silica is
to reduc e a luminiu m toxicity.

Effect on the plan t. The physiological ro le
of Si is not underst ood, althou gh much in­
format ion on th is is now avai lable.

WIlUAMS and Vl AMIS (1957) have shown
t hat there was a clo se !.ink betw een silica in
leaves and manganese toxicity. Gen erally, silica
reduces th e uptake of iron and mangan ese
(O KUDA and TAKAHASHI, 1964) ; this is important
in cases where these elements are presen t in
toxic quan tities in the so il. These au thors sug­
ges ted that silica , by its ac tio n on the plant ,
inc reased t he ox idis ing power of the root s of
the rice-plant, whereby the iron and manganese
ion s became ox id ised and insoluble. They a lso
cla imed t hat silica te treatment had no effect on
a lu minium toxicity.

Applicat ion of calcium silicat e has improved

stem elongation and rooting and also produced
ear lier earing (OKUDA and TAK AHASHI , 1964).

Anot her role pl ayed by si lica is to increase
the resistance of t he plant to disea ses and pests,
proba bly by acting as a barri er to the penetrat­
ion by ins ects and fungi as silica is mainly
dep osited in th e str uc tura l parts of t he plant
(TSH1BASHl and AKIY AMA, 1960).

D 'HOTMAN ( 1947) in M auritius was the
first t o rep ort the beneficial effect of basalt dust
on cane growing in highl y-weathered soi ls ; he
used massive doses of finel y-gr ound basa lt du st
in these so ils and obta ine d sign ificant increases
in sugar cane yield s. Subsequent wor k on the
use of a silicate mat eri al fo r the growth of
sugar cane was carried ou t by SH IUE ( 1963),
CLEMENTS (1965 ) an d A YRES ( 1966). H ALAIS and
PARISH (1964) had observed that sugar cane
yields were rel at ed to the Mn/SrO, rati o of the
cane shea th and th at this ra tio was high in very
weathered soils . T hey, however, a ttributed the
yield res p onse t o application s of lOO tons of
basa lt du st per acre to a phys ica l rathe r than
a chemica l effect on the soi l. SHIUE ( 1963) sug­
gested that so lub le soil si lica was re lated to the
yields of sugar cane obtained .

ClEMENTS (1965) concluded that a yield
response wo u ld be o bta ined fr om the ap plica t ion
of si lica te to sugar cane whos e sheath si lica was
less than 1.5 % D .M. and suggeste d that the
ma in funct ion of silica was p ro bably th e redres ­
sing of minor elements , particularly Mn, or
other e lements im ba lance in the p lant. AYRES
(1966) obtained highly significan t increases in
yields of sugar cane in both field and po t test s
with th e app lication of ca lciu m silica te slag t o
an A lu rninous Humic Ferruginou s Lat osol. A l­
though Si upta ke was sign ificantly increased,
there was no sign ifican t ch an ge in the uptake of
other nutrient s exce pt Ca and P , and th at
author co ncluded that " there is a level of avail­
able, or extractable, soil Si belo w which satis­
fact ory growth of sugar cane will not obtain ,
regardless of supplies of macro and micro nutrients
to which it has access" . Calc ium silica te
has a lso been sho wn in Puerto Ri co to have a
beneficial effect in the so il in reducing p lan t up­
ta ke of Mn and B, and in increas ing the sucrose
conten t of cane ju ice (SOTO and R AMOS, 1966).

As there may be sugar can e areas in
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Mauritius where the application of calcium
silicate slag may improve sugar cane yields, it
was decided to carry out a survey of these
areas and to lay down field trials in those soils
which were lowest in Si content. Seven field
trials were laid down, but the canes have not
yet been harvested. However, in order to obtain
preliminary inform ation on the po ssible ad­
vantages of the application of silica te slag, pot
tests are being carried out with soils from the
experimental sites. The results of one ser ies of
pot tests are pre sented in Tables 30 & 31.

Soil analysis. The extractable Si of the
experimental soil (Hum ic Ferruginous Latosol
at Belle Rive) is 12 ppm., which is below the
threshold value (50 ppm Si) found by AYRES
(1966) to be the level below which increases in
sugar yields were obtained.

Except for the diatomite (African Indust­
ries Ltd., Kenya) tre atment, all the other si licate
treatments, either with or without the addition
of CaC03, increased the pH of the soil. The
calcium silicate slag at 6 tons/acre had the same
acid neutralising power on the soil as the calcium
carbonate treatment of 3.4 tons per acre.
Although the diatomite was a finely-ground
material, it had no effect on the pH of the soil.

There was no increase in soil extractable
Si from the application of diatomite, whereas
calcium and potassium silicates greatly increased
it, the calcium silicate more so than the potas­
sium silicate at equivalent levels of application.
Pure calcium carbonate and coral sand also
slightly increased extractable soil silicon, but
the effect was probably not significant.

The soil extrac table manganese was not
materially affected by the Ca treatments or by
any of the silicate materials although there was
a suggestion of a decrease.

There was a sharp reduction in extractable
a lumin ium in all treatments where the soil pH
had significantly changed. As coral sand and
calcium carbonate had brought about a similar
decrease in extractable aluminium level, it
would seem that thi s was mainly a pH effect .
However, at comparable final soil pH (5.7),
calcium silicate at 6 tons/acre had had a greater
effect in lowering soil extractable aluminium
than the calcium carbonate treatment. It would

seem that, in addition to the pH effect, the
silicate ions had also had a direct effect on
reducing the extractable aluminium concentration.

Plant yields , composition and nutrient uptake.
Pot yields and plant composition and nutrient
uptake are given in Table 31, and the relative
growth of plants from each treatment is shown
in Plate V.

The greatest yield increase was obtained
with the treatment of calcium silicate (3 tons/
acre), the higher level of treatment of calcium
silicate giving a lower yield. Posit ive yield res­
ponses were obtained with both calcium carbo­
nate and cor al sand applications. There was no
significant difference in yield between the con­
trol and potassium silicate treatment, but add­
ition of calcium carbonate to the potassium
silicate sign ificantly improved yields. Diatomite
was ineffective except at the higher level of
treatment when a yield increase, although not
significant, was obtained, and when Ca was also
added, yield s were significantly increased, but
the lower treatment level was more effective.

Analysis of the results shows that there
was a definite calcium effect as all treatments
which contained calcium were sign ificantly better
than control. In addition to thi s calcium effect,
there was a lso a definite silicate effect in the case
of the lower level of treatment of calcium silicate.

The poor yield response in the case of the
potassium silicate treatment was due to the fact
that lack of Ca was limiting plant growth; in
fact, plant yields significantly increased when Ca
was added.

The low yields obtained with the " d iatomite
only" treatments at 3 tons/acre were also due
to a Ca deficiency as can be seen from plant
Ca uptake figures . The Ca and th e SiOz in the
diatomite mu st not have been easily available
as no effect on soil pH was obtained; this is
supported by the fact that as the treatment
level of diatomite was increased, the plant
yields improved.

It is clear that calcium was the first limiting
factor in thi s soil. Although there was an in­
crease in Si uptake in the potassium silicate
treatment , plant yields were not improved
because plant Ca was low. Also in the coral
sand and calcium carbonate treatments, plant
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yields were significantly better than control, in
spite of the low plant Si.

Calcium silicate also sign ifi cantly increased
the uptake of the major elements N, P, K, Ca , Mg .
Except for the diatomite and potassium
silicate only treatments, similar but smaller

increases were obtained in the other treatments.
All treatments, except for the "diatomite

only" treatments, decreased plant uptake of
manganese although greater yields were obtained.
Diatomite had no effect owing to the inertness
of the mater ial. Coral sand and calcium carbonate

Table 30. Soil analysis data

Treatment Final Extract , Si EXlracl. /I;fn Extract , AI
Soil p H (ppm) (ppm) (ppm)

Control 4.5 12 35 340

CaSiOJ (3 tons/acre) 5.2 42 3/ 182

CaSiOJ (6 tons/acre) 5.7 73 36 116

CaCOJ (3.4 tons/acre) 5.7 J8 33 155

Diatomite (3 ton s/acre) '" 4.6 /2 34 364

. Diatomite (6 tons /a cre) . .. 4.5 12 36 371

Diatornite (3 tons/acre) + CaCOJ (3.4 tons/acre) 5.4 J7 30 200

Diarornite (6 tons /a cre) + CaCOJ (3.4 tons /acre) 5.6 20 30 J24

KzSiOJ (3 tons /acre) 5.2 28 28 232

KzSiOJ (3 tons/acre) + CaCOJ (3.4 tons/acre) 6.0 73 29 122

Cor al sand (4 tons /a cre) 5.5 J4 30 165

Table 31. Mean plant yie ds and nutrient uptake per pot

Dry mg f-lg
mal/er
y ields N P K Ca Mg Si Mn Fe AI

(g.)

Control 4.18 82 0.42 18.1 0.96 0.50 1.05 610 660 320

Ca SiOJ (3 l./a cre) 5.84 10.7 0.64 26.7 2.28 0.77 3.98 540 960 500

Ca SiOJ (6 t./a cre) 5.13 9.3 0.55 22.3 2.35 0.65 4.21 370 710 450

CaCOJ (3.4 t./acre) 4.92 8.8 0.47 20.1 2.24 0.62 0.69 300 780 300

Diatornite (3 t. /acre) 4.24 8.3 0.43 17.0 1.01 0.49 1.03 600 600 210

Diatomite (6 t./acre) 4.51 9.0 0.46 20.7 1.04 0.52 1.22 680 780 250

Diatomite (3 t./acre ) +
CaCOJ (3.4 t./acre) 5.15 9.3 0.52 23.1 2.26 0.67 0.77 410 820 370

Di atomite (6 t./a cre) +
CaCOJ (3.4 t./ac re) 4.85 8.9 0.48 21.4 2.26 0.63 1.22 340 800 370

K zSiOJ (3 t.facre) 4.05 8.9 0.43 20.5 0.87 0.42 2.69 310 630 400

KzSiOJ (3 t./acre) +
CaCOJ (3.4 t. /acre) 4.92 11.0 0.57 22.1 1.68 0.51 4.16 150 730 370

Cora l sand (4 t./acre) 4.68 10.1 0.48 19.8 1.87 0.68 0.68 390 780 470

LSD (P = 0.05) 0.51 1.06 0.04 3.4 0.22 0.10 0.83 90 220 120
LSD (P = 0.01) 0.69 1.44 0.05 4.5 0.29 0.13 1.12 120 290 ]70
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were just as effective as the silicate ma terial s
in reducing the uptake of manganese. In the
case of iron , however , there was generally
increased uptake of thi s element with the treat ­
ments of silicate and lirning materials, simply
due to increases in plant yields as there was no
difference in plant levels of that element. The
same considerations hold for the uptake of
aluminium. Calcium silicate (3 tons/acre) gave the
highest plant yield and highest aluminium up­
take; it would seem that in this soil aluminium
to xicity was not a problem, at least to sorghum,
and that the effect of silicate was not to redress
a luminium toxicity.

In this experiment, therefore, the main
factor limiting growth was Ca, but once this

deficiency was made up, further yield increases
could be expected from an application of silicate.
The best mater ial was calcium silicate, which
was found to be superior to a combination of
potassium silicate and calcium carbonate .

The resu lts of this pot experiment can only
serve as a guide to the value of calcium silicate
on this type of low-silicon and low-calcium
Humic Ferru ginou s Lat osol, but it is clear that
calcium silicate does have a highly beneficial
effect on plant growth.

The field trial s with sugar-cane will be
harvested in 1968 and will give more detailed
informat ion on the value of calc ium silicate for
sugar cane growin g in these soils Jow in calcium
and silicon.
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5. SAMPLING ERRORS IN FOLIAR DIAGNOSIS

IN THE LEAF LAMINA

P. HALAlS & L. ROSS

NPK GRADIENTS

The method of foliar diagnosis for detecting
the nutritional status of. sugar cane has been
stead ily improved during the last thirty years
under conditions prevailing locally on an indus­
try-wide scale.

The sampling technique has been stabilized
for at least ten years and Permanent Sampling
Units, about six hundred in number, have been
selected by this Institute to represent the stand­
ard cane fields on the various sugar estates as
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far as soil family , climate, fertilizer practices
and agricultural man agement are concerned.

Full details have already been published,
nam ely in the Proceedings of the X l th Congress
I. S. S. C. T. held in Mauritius in 1962, and
should be available for consultation by every
agronomist or field superintendent interested
(HALAIS, 1963). A more recent version will
appear in the forthcoming A ctes du Colfoque
sur la Fertilite des Sols Tropicaux, held in
November 1967 in Tananarive, Madagascar
(HALAlS, 1967). In addit ion, the team of Field
Officers of the Agricultural division and the
staff of the Chemistry division of the Institute
have tried their best to provide full information,
by actual demonstrati on , on the exact leaf
sampling technique to be followed in the field, and
the right method for rapid leaf preparation and
drying to be carried out in the sugar facto ry
laboratory prior to chemical analyses to be
perfo rmed at the M.S .I.R.I.

Neverthele ss, there are strong reasons to sup­
pose that , on a few occasions, the rul es carefully
laid down for leaf sampling and preparat ion have
not been carefully followed, especially as far as the
true centre of the blade and the prescrib ed precaut­
ions for rapid drying ar e concerned. The
detailed instru ctions given in the 1963 publicat­
ion mention ed abo ve are reproduced below.

"True central portion of leaf less midrib :
the leaf portion to be kept for desiccation prior
to analysis is 10 cm. of the centra l part of the
blade from which the midrib is carefully re­
moved and discarded. The easiest way is to sort
the sixty leaves in three bundl es with leaves of
approximately the same length. The true centre
is found either by folding one leaf or by actu al
measurement. A portion just 10 cm in length
right across the centre of each leaf bundl e should
be cut by mak ing use of a pair of hedge-clippers
and delimited by a piece of plywood 10 cm.
in length . The mid-ribs are car efully eliminated
leaving 120 central half portions of leaves which

are all placed inside a bag of approximat e
size, made of mosquito or cheese cloth, togeth er
with the corre sponding cardboard label.

This pro cedure of centra l leaf sampling
though comparable is qu icker than the leaf
punch technique previously used , and a llows for
more samples to be taken early in the morning.
which const itutes a furt her advantage. However
it necessitate s the use of a grinding mill in the
labor atory" .

Other research workers. FARQUHAR and
LEE (1963) of the C.S. R. Co . in Queen sland and
SAMUELS (1967) of the Experimental Station
of Rio Piedras, Puerto Rico , have been unan im­
ous in stressing the necessity of strictly adhering
to the recommended sampling technique which
consis ts in keeping for analysis the true centre
of the leaf blade after eliminat ion of the rnidr ib.

It has been considered useful, however, to
init iate und er our conditions, a special study to
show the magnitude of the systematic err or
involved when the tissue for analy sis deviates
from the esta blished rule : a 10 cm. section
right on the true centre (50 % of the total
length of the 3rd leaf blade) as compared to
samples tak en in low (40 %) or in high (60 %)
portion starti ng from the base (dewlap).

A series of first ratoons aged 5 to 6 months
were sampled in this connect ion in the first week
of January 1968 when vegetative growth was
at its peak and climatic conditions optimum.
Each sample consisted of thi rt y 3rd leaf blades
taken befor e eight in the morning. A special
board was used to sample the three leaf positions
on each leaf individua lly. Th e whole leaf prep ar­
at ion was carried out rapidly so that drying of
the leaf tissue was started before I p.m. in
a powerful forced draught oven already brought
to a temp erature of 90°C. A total of 108 leaf
samples (Table 32) wei e thus prepared for
analy sis, after appropriate grinding using 0.5 mm
sieve, (3 positions X 6 locations x 3 variet ies X

2 nit rogen-levels = 108 samples ).

Tissue Posit ion
(% totat length

of blade)

Varieties Nitrogen levels
(in each tria l)

Low
Centre
High

(40%)
(50 %)
(60%)

Locations of Final
Variety Trials
(early reaping)

AGRO. 7/66 Mont Choi sy
8/66 Beau Vallon

11/66 FUEL
14/66 Medine
15/66 New Grove
16/66 Alm a

M .147/44
M.93/48
M.442/51

o kg N/arp
60 .,
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Each leaf sampled was ana lysed for total
N, P, K by the wet co mbust ion methods in
use at this Institute :

Nand K: mixture of sulphur ic and ph os­
phor ic acid with Cu and Se cata lysts kept at
370u C for 12 minutes, fo llowed by colorimetric
(Nessler) determination of N and flame photo­
metric (emission type) determination of K.

P: use of a sulphon itro hydrogen peroxide
mixture kept at 150°C for 2 hrs followed by
molybdenum blue colo rirnet ric meth od , ' ascorbic

acid being used as the reducing agent so as to
eliminate interference fro m silicon (Du vAL, 1966).

The result s are present ed in Tabl es 32-34.
Tables 32, 33 and 34 show conclusively that

with in the comparati vely shor t distances 40, 50
and 60 % of the total length of the 3rd leaf
blade starting from th e base (dewlap), the K
gradient is the mo st pronounced, followed by
the N gradient, but in the opposite direction. The
P gradient is variable and of low magnitude in
th is centra l zone of the blade.

Ta ble 32. NPK contents for three leaf positions of six Final Var iety Trials
I st ratoons early reapings, J anuary 1968

Locations N % d.m. P % d.m. K % d.m.
Low Centre High Low Centre High Low Centre High
40 % 50 % 60% 40 % 50 ~';'; 60% 40 % 50 % 60 %

14/66 Medine 1.76 1.86 1.90 0.208 0.197 0.181 1.17 1.07 1.01

7/66 Mont Choisy 2.03 2.03 2.02 0.180 0.180 0.180 1.38 1.24 L14

16/66 Alma 2.16 2.14 2.16 0.249 0.249 0.244 1.38 1.23 1.1 5

8/66 Beau Vallon 2.10 2.18 2.16 0.185 O.J73 0.169 1.09 1.03 0.92

J5/66 New Grove 2.28 2.36 2.46 0.221 0.225 0.224 1.08 1.00 0.93

11 /66 F UEL 2.25 2.38 2.46 0.189 0.197 0.204 1.20 1.05 0.99

Mea n 2.10 2./6 2.19 0.206 0.204 0.201 1.22 1./1 /. 03

Table 33. NPK contents for three leaf positions of three commercial cane vari eties

N % d.m . P % d.m . K % d.m .
Variety Low Centre High Low Centre High Low Centre High

40 % 50 % 60 % 40 % 50 % 60% 40 % 50% 60%

M.147/44 2. 12 2.16 2.J8 0.203 0.201 0.202 1.14 1.04 0.97

M.93/48 2.08 2.09 2.14 0.201 0.199 0.193 1.26 L13 1.06

M.442/51 2.08 2.22 2.25 0.212 0.214 0.207 1.25 1.13 1.05

Mea n 2. /0 2.16 2.19 0.206 0.204 0.201 / .22 / ./1 / .03

Table 34. NPK contents for three leaf positions and two nitrogen levels

Le vel N % d.m. P % d.m. K % d.m.
Lo w Centre High Lo w Centre High Lo w Centre High
40 % 50 % 60 % 40 % 50 % 60% 40 % 50 % 60%

o kg. N/a rp. 1.95 1.97 2.00 0.196 0.190 0.185 1.14 1.04 0.97

60 " 2.25 2.35 2.38 0.216 0.218 0.216 1.29 1.18 1.08

M ean 2.10 2.16 2.19 0.206 0.204 0.201 1.22 i.u 1.03
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Consequently important systematic errors
for K and N may arise if the established rule
of choosing the true centre of the leaf blade is
not followed. Sampling at too low position, 10%
from the true centre, will increase the K content
of the tissue by 0.11 %, and reduce the N content
by 0.06 % dry matter. On the other hand, samp­
ling at a high position, 10% above the true
centre, will reduce the K content by 0.08 % and
increase the N content by 0.03 % dry matter.
It appears that the common error made in
practice when the middle of the length of the
leaf is estimated visually is, through an optical
error, the unavoidable selection, due to the
triangular shape of the leaf, of the centroid
of the lamina, resulting in the selection of a

point below the correct one. Such a selection
will give results higher in K and lower in N
than the actual ones, thus leading to incorrect
diagnosis and interpretation.

It is now planned to investigate the real im­
portance of two other critical sampling errors :

(a) field leaf sampling later in the day
than the specified limit of 8 a.m. in
locations with high, medium and low
insolation;

(b) delay in the preparation and drying of
the leaf sample after field collection
exceeding the 6 hours limit recom­
mended.
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An illustration of the root system development of M. 147/44 a nd Ebene 1/37 (date of plant ation 25.7.67)
at d ifferen t stages of growth (X~)
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F;g . 20. Effect of ,, ~ soil on ~h dewl ap o r Ebene 1/37.
Dark circles indicate the weeks during which the
soil was restored to water saturation point.

During the first two weeks of the experiment ,
soil moistur e condit ions were the same in a ll treat­
ments since the lowest maximum soil water suct ion
(0.25 atrn.) was not reached before the beginnin g of
the thi rd week. In the eight drums, the treat ­
ments during week I and week 2 were identical
and an analysis of var iance of the resu lts com­
paring the growth of the two var ieties was
carr ied out. The mean height of plant s in each
drum for each variety was considered a replicate.
and growth in week 1 when soil suct ion was
below 0.1 atm. was compared with growth in
week 2 when soil suction was reaching 0.25
atrn. In week 1, no difference in growth incre­
ment was noted. In week 2, there was no
evidence that the growth of M.147/44 was
a ffected , but the highly significant difference
between the growth increments of Ebene 1/37
in week 1 and in week 2 shows that this variety
is sensitive to a low decrease in moi sture
potential, and this could partly explain its
susceptibility to drought.

A second point of interest was the different
respon se of the two varieties to further decrease
in soil water potentiaL. In week 3, the soil
suction at 15 cm below the surface had already
reached 0.5 atm. and was increasing in treat-

Fig. 21. Effect of 0 so il on ~h de wlap of M . J47/44
Dark circles indicat e the week s during which
the soil was resto red to water sa tu ra t ion point.

ments D and E, which drums had not received
anyaddit ional water. Suctions of 3 atm. were
reached early in week 6 and later in the
same week, tensions of 9 atm. were recorded.
Fig. 20 shows that the growth of the variety
Ebene 1/37 was very slow when the soil suct ion
had reached 0.5 atm. and had stopped when
the soil suction was approximatel y 3 atrn. Thi s
was, however , not the case with the var iety
M.147/44 (fig. 21) which continued to grow but
at a reduced rate until the soil suction was
approximately 9 atm. before growth stopped.
Further, resumption of growth activity on re­
watering in treatment E was more marked in
the variety M.147/44 than in the variety Ebene
1/37 which seemed to have suffered more from
the dry conditions impo sed. To summar ize, the
results show that the growt h of the " drought­
susceptible" variety Ebene 1/37 was ad versely
affected before the soil had reached a suct ion of 0.25
atm, at l5 cm below the surface in week 2, in
contrast with the variety M. J47/44 whose growth
was not impaired. Thi s d ifferent response of the
two varieties to equal increases in soil water
stress at 15 cm depth could be due to at least
two causes : (i) the root system of the variety
Ebene l/37 was less developed in depth, and
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hence the soil water suction in the vicinity of
its root s was higher than what was obtained
with M.147/44 ; (ii) the latter variety could with­
stand a higher soil mo istur e stress than Ebene 1/37
at the soil-root interface. The results ob­
tained in treatments D and E con firmed that
the adverse effects of increased soil moisture
stress were more pronounced on Ebene 1/37
w hose growth stopped before a soil suction of
3 at m. was reached, in contrast with M.147/44
whose growth was checked only when the soil
suction was reaching 9 atm.

The effects of the different treatments on
tot al increment in dewlap height and s hoot
height du ring the nine weeks ' tr eatment are
shown in figs. 22 and 23. The measurement s
on final mean leaf area and stem dry weight
at the conclusion of the experiment are given
in figs. 24 and 25. The stem dry weights,
mean leaf area and shoot growth of both varieties
were adversely affected by a decrease in soil
moi sture, and the result s clearly demonstrate
that maximum growth was obtained with maxi­
mum soil water potential.
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2. THE EFFECT OF SOLUTE POTENTIAL ON GROWTH

OF THE VARIETIES EBENE 1/37 AND M.147/44

In an attempt to obtain confirmation of
the greater adverse effects of increased suctions
around the roots of Ebene 1/37 than around
those of M.147/44, experiments on the effect
of solute potential on growth of the two
var ieties were undertaken. Varying concentra­
tions of sodium chloride solutions with
osmotic pressures 0, 0.5, 1.0, 2.0, 4.0, 8.0
and 16.0 atm, were prepared and poured in
containers 2m x 15 cm x IS cm high. Single­
eyed cuttings of the two cane varieties were
placed in the containers and held by wire
gauze so that the cutt ings were half immersed
in the solution with their bud above the solution.
Water was added every other day to the
solutions to make up for the amount of water
evaporated. One month later, it was observed
that root growth was very poor in all treatments
and this was attr ibuted to poor aeration of the
root system. A second experiment W3.S set up
in a similar way, but the solutions were cons­
tantly aerated by an electric pump. No better
results were 0 btained .

A further experimental approach was tried,
and this consisted in planting the cuttings in
perforated plastic bags 15 cm x 10 cm, filled
with soil and the bags were put in the trays
containing the solut ion so that only the bottom

half of the bag was immersed. Five cuttings of
each variety were used for each treatment.
Water was added to the solution every other
day, and on alternate days the solutions were
used to re-water the soil in the bags to prevent
an increase in the concentrati on of the soil
solution resulting from evaporation. Three
months after planting, growth measurements
were carr ied out and the results show that the
growth of both varieties was adversely affected
by a decrease in solute potential, Ebene 1/37
being more susceptible to an increase in the
concent ra tion of the solution than M.l47/44.
Heavy chlorosis of the leaves was observed with
both var ieties, especially in the more concen­
trated solut ions, and this chlorosis could be due
to the effect of potential or salt toxicity. In the
latter case, toxic effect during early growth ma y
have affected subsequent growth, and the ad­
verse effects on growth may have been due to
either or both of the two factors, viz. solute
potential and salt to xicity. Further experiments
using polyethylene glycol solution as the osmoti ­
cum did not yield better results and no definite
conclusion could be reached. It was therefore
decided to put up a field scale trial with differ­
ent water regimes and study the response of
the varieties to the different water treatments.

3. FIELD TRIALS TO DETERMINE SOIL WATER CONDITIONS
ON GROWTH OF EBENE 1/37 AND M.147/44

The field t rial was carried out to confirm
or not the results obtained in the greenhouse
experiments and determine what other factors,
if any, are responsible for the " drought-resist­
ivity" or " drought-susceptibility" of the two
varieties . The experiment was carried out in the
Low Humic Lato sol at Pamplemou sses Exper­
iment Station, and consisted of a lat in square
design comprising four different water regimes
A, B, C and D. These consisted in allowing the
maximum soil wate r suctions at 15 cm soil
depth to reach 0.2,004,0.6 and 3.0 atm. respect i­
vely before the soil was restored to field
capacity. The treatments were replicated four
times for each of the var ieties Ebene 1/37 and

M.147/44, and each plot compr ised 4 rows 6
metres long. The months of August to Decem­
ber, being normally the driest months at Pam­
plemousses, the experiment was started on the
25th Jul y 1967. On that date, single-eyed
cuttin gs were planted at 4 cm depth at the ra te
of 10 cuttings per metre and on 12th September,
the number of germin ated canes was reduced to
a uniform number of 40 plants per row. The
soil water conditions were adequate in all treat­
ments and never exceeded 0.2 atm. becau se of
rainy conditions that prevailed until the 12th
September when the first growth measurements
were carried out.
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Soil humidity measurements . Measurements
of soil water suctions were made with irrometers
and gypsum blocks. In treatments A, Band C,
irrorneters were placed in the rows with the
ceramic cups at 15 and 30 cm depth. and in
treatment D, Bouyoucos blocks were introduced
at 15 cm and 30 cm and irrometers at 30 cm
below the soil surface. Water content per unit
volume of soil (Hv %) for different soil profiles
was determined with the neutron probe. Only
twelve duralumine tubes were available, and
eight of them were introduced into the soil to
a depth of 1 metre in eight Ebene 1/37 plots
to obtain readings from 2 .replicates of each
of the treatments A, B, C and D. Two other
tubes were placed in the M .147/44 plots, one
in treatment A and one in treatment D. The
tubes were, in all cases , placed less than 50 cm
away f rom the irrometers and the gypsum
blocks . The remaining two tubes were set up
a few metres outside the experimental plots for
calibration purposes. The apparent density of
the soil was determined with the rubber balloon
density apparatus for soil depths Z, (i = 10, 20,
.. . 120 cm) in order to calculate Hv %. Imme­
diately after planting, the whole experimental
site received an artificial overhead irrigation
until the soil was saturated. On the day follow­
ing the irrigation, counts were made with the
neutron probe for different horizons Z. (i = 10,
15, 20, 30... cm) in each of the ten duralumine
tubes, thus obtaining the readings for the differ­
ent profiles at saturation point. These readings
were repeated daily for three days to give an
estimate of the maximum retention capacity.

C/imatological measurements. The amount of
precipitation was measured daily at 9 a.m.
during the whole experimental period by rain
gauges situated some fifty yards away from the
edge of the experimental site. Daily evaporation
rate from an open water surface (V .S. Weather
bureau Class A pan) and solar radiation (Gunn
Bellani radiation integrator) were also recorded.

Results

Atmospheric and soil water conditions. The
climatic conditions during the experiment were
highly unfavourable and the amount of rainfall
since plantation date was abnormally high. The

soil did not dry out to an extent suitable for
the purpose of the experiment, and the four
treatments initially chosen could not be applied.
The soil water suction ( 0 soil) at 15 cm below
soil level was never greater than 0.4 atm. and at
30 cm depth, 0.3 atm. Therefore only the two
wettest treatments were applicable, and the
information obtained with the neutron probe
readings under the circumstances was of restrict­
ed value. There was, however, an indication
that water absorption by the roots was taking
place at a greater depth in the variety M.14 7/44
than in the Ebene 1/37 variety. It is probable
that if drier conditions had prevailed, more
information could have been obtained with the
neutron probe measurements. The use of a
protective hydrogen concentrated polythene cap
was found to be of little value to prevent the
escape of neutrons when measurements were
made in the top 30 cm of soil. It followed that
the relation between Hv % and neutron probe
readings for successive soil depths must be
determined at least down to the 40 cm layer
before it becomes possible to translate neutron
probe readings to 0 soil at different depths
from curves relating Hv % and 0 soil.

Plant growth measurements. Three criteria
were chosen for an estimation of growth, and
these were dewlap height, shoot height, and area
of leaf surface. In each experimental plot, on
12th September, ten plants of uniform height
in the two central rows in each of the 4 replicate
plots for each treatment were measured and
tagged for subsequent weekly growth measure­
ments of dewlap and shoot height. The cumu­
lative mean weekly growth increments of the
plants under conditions of treatments A and B
for the two varieties are shown in figs. 26 and
27, and the weekly shoot growth rate in fig. 28.
Leaf area measurements every week were made
as from the 5th October on five of the ten
plants selected for shoot height measurements,
and the mean increments per week of total leaf
area per plant for each treatment and for each
variety are shown in fig. 29. Also, at chosen
intervals, three plants of each variety were
carefully uprooted in the outside rows and
measurements on the shoot and root system of
the uprooted plants were carried out, the main
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Mean cumulative increment in leaf a rea per plant
of M.147/44 and Ebene 1/37 when subjected to
two different wat er regimes . Plain line : M 147/44;
broken line : Ebene 1/37 ; black dot : i alm os­
pere : white circle: 3 atm ospheres.
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purpose being to follow root growth in the two
varieties. It was intended to follow the develop­
ment of the root system under the ditTerent
water regimes, but the un favourably wet condit­
ions enco untered durin g the experiment pre­
cluded thi s study.

The mean number of sett roots and shoot
roots per plant for each variety was determined
and measurements mad e on the length of the sett
roots and shoot roots (Table 3S), and a lso on
the surface area of leaves and shoot roots
(Table 36), Pr ior to the se measurement s however,
photographs of the root system were taken and
selected .examples have been grouped together
for illustration in Plat e VII. Th e surface areas
of the . shoot roots for each var iety exploring
the ditTerent depths of the soil profile at
different stages of growth are illustrated III

(fig. 30).
Th e resu lts clearly show that the growt h of

both varieties was a tTected when the soil water
was a llowed to reach a suct ion of 0.4 a tm. at
rs cm depth, and that Ebene 1/37 was more
suscepti ble to the drying treatment than
M . 147/44 . It was found that Ebene 1/37 was
ent irely dependent on its sett roots which ex­
plo re only the top IS-20 cm of soil during the
first three months ' growth, whereas M.147/44
produces shoot roots as early as tw o months
after planting. These shoot roots grow rapidly

Table 35. Plant growth measurement s of varieties Ebene 1/37 and M.147/44 .(sboot and sett roots)

M ean total root length (cm) per plant M ean number of root s per plant
Sho ot Roots (cm) S ell Roots (cm) Sh oot Root s Sell Roots

Eh.I /37 M 147/44 Eb. I/37 M 147/44 Eb.I /37 M.147/44 Eb.I /37 M .147/44

Date

21/ 9/67 67.2 274.5 219.0 7.00 48.67 33.33

28/ 9/67 1.4 38.3 152.7 156.2 0.67 5.67 44.00 23.67

5/ 10/67 30.1 54.6 228.2 176.6 6.33 8.67 58.67 29.00

11 /10/67 138.3 215.4 241.8 127.6 18.67 17.67 52.33 21.67

19/10/67 331.8 330.4 217.8 136.6 31.67 25.67 60.67 34.67

26/ 10/67 364.6 362.4 201.3 88.0 28.00 32.33 34.00 17.67
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Table 36. Plant growth measurements of varieties Ebene 1/37 and M.I47/44 (surface area, leaf & shoot roots)

Mean surface leaf area (sq. cm)
per plant

Eb.l/37 M.147 /44

Mean surface area of shoot roots (sq. cm)
per plant

Eh.I/37 M.147/44
Date

21/ 9/67

26/ 9/67 80.4 103.5

4/10/67 261.78 150.16

11/10/67 369.40 264.63

17/10/67 353.72 273.33

24/10/67

0.67

10.79

46.86

111.94

111.88

26.52

22.64

27.26

101.80

149.98

173.26

in depth where humidity conditions are more
favourable to plant growth than in the top soil
layers, and they evidently help the sett roots in
keeping a favourable plant water balance under
dry atmospheric conditions. The better location
of the root system of M.147/44 in the deeper
soil layers at an early age, which is an inherent
varietal character, seems to be one of the most
important factors that contribute to the drought
tolerance of this variety.

This experiment illustrates the importance
of carrying out so il moisture measurements at
different depths in the soil profile depending on
the age of the plant and its root system. The
measurement of soil suction at anyone depth
only to obtain optimal soil moisture conditions
throughout the life cycle of the sugar cane
plant is certainly not the solution. Soil suction,
at least in the first 30 cm of the soil profile,
where the roots are in the early growth phase

Ebenell3713,12
I

AGE OF PLANTS (WEEKS)

11.

TOTAL SURFACE AREA OF SHOOT ROOTS PER PLANT (5Q.C~ .l

100 150 200 250 300 0 50 lOO 150 200 250 300 350 400 0 50 lOO 150 200 250 300 350 400 450 500 50lI

10
I

9
I

8
I

30

35

40

:i 10
u
;: 15
e,
~ 20

g 25

'"

o +----l...----4-_L..-.......l.--

5

5

10

15

.20
::I

~ 25....
f:; 30
o

=355\
40

45

50

55

60

o
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of the plant, varies with depth, soil type and
climatic conditions; root growth rate is an
inherent varietal character and depends also on
whether the plant is a virgin or a ratoon crop.
Therefore, measurements of soil suction at any
one depth, even during the early growth phase
of the sugar cane plant, is not sufficient. A

knowledge of the soil characteristic and of the
rooting capacity of each cane variety in plant
canes and ratoons in successive years in different
soil types, is essential if soil moisture measure­
ments are to be taken as the criterion for
irrigation purposes.

4. THE USE OF SINBAR TO SELECT DROUGHT-RESISTANT

VARffiTffiS OF SUGAR CANE

In a series of experiments carried out to
determine the tolerance of different cane varieties
to Sinbar (3-tert-butyl-5-chloro-6-methyl uracil)
it was found that the varieties showing
tolerance were invariably those that had been
previously classified as drought-resistant. The
drought-susceptible varieties were much affected,
showing leaf chlorosis, even at low dosage rates.
The chlorotic symptoms were usually observed
some two months after the herbicide application
and the plausible reason was that the chemical
leached slowly into the soil until it reached the
root system where it was taken up into the
plant, accumulated in the green tissues before
toxic symptoms appeared.

These observations, in parallel with the
finding that the early development of the shoot
root system was one of the factors inherent to
the drought-tolerant variety M .147/44, were the
basic reasons for carrying out experiments to
determine whether Sinbar could be used to
classify varieties into drought-tolerant and
drought-suscepti ble.

An experiment was set up at Belle Rive
Experiment Station and consisted of a ran­
domized block design with two replicate plots
for each of the eight varieties M .147/44, M.35l/57,
M.442/51, M.31/45, Ebene 1/37, M.93/48,
M.99/48 and B.3337. Each plot included 4 rows
of 50 feet, and three-eyed cuttings were planted
before the herbicide application. The Chesterford
logarithmic spraying machine was used to spray
concentrations of Sinbar in decreasing dosage
rates as from 3 Ib active ingredient per arpent
on cane rows immediately after plantation.

Observations were made 6 weeks and 8

weeks after the chemical spray. The chlorotic
symptoms were obvious at the earlier date on
the varieties Ebene 1/37, B.3337, M.93/48 and
M.3l /45. On the 8th week, the leaves of Ebene 1/37
and B.3337 were yellow, and the green
colour of the leaves of M.93/48 and M.3l/45
was fading at all dosage rates . Very slight
chlorosis was apparent on M.147/44, M.99/48
and M.442/5l at the highest dosage rates, while
the variety M.35l /57 did not appear affected at
all. Chlorophyll content per unit turgid weight
of leaf at various dosage rates are being deter­
mined. But it is obvious that the deleterious
effect of Sinbar on the drought-susceptible
varieties Ebene 1/37, B.3337 and M.93/48, where
severe chlorosis of the leaves was observed,
contrasted with the tolerance to Sinbar of the
drought-resistant varieties M.147/44, M.442/51
and M.351/57. Of the varieties adapted to humid
localities, M.31/45 was much affected by the
herbicide whereas M.99/48 appears to be tolerant.

Root distribution studies are being carried
out, and the first results obtained confirm that
the drought-tolerant varieties have a deeper
shoot root system than the drought-susceptible
varieties. It is possible that a greater absorption
of Sinbar in the transpiration stream by the
shallow root system of the latter varieties
accounts for the differences in the toxic symp­
toms observed. This experiment indicates that a
broad and rapid classification of newly developed
varieties into categories as regards drought
tolerance is possible, and if confirmation of the
above results with a larger number of varieties
is obtained, this approach will be useful in the
selection programme of new varieties.





CLIMATE AND CULTIVATION

1. WEATHER CONDITIONS AND SUGAR PRODUCTION IN 1967

PIERRE HALAIS

General

The four graphs (figs. 31-34) reproduced
in the text of this note represent :

(i) Fo r the vegetative period, from
November 1966 to June 1967,
monthly mean air temperature deviat­
ions, ten -day rainfall totals deviations,
monthly highest hourly wind speed
deviations and monthly relative
insolation deviations in each case
from normal values.

(ii) For the maturation period, from
July to October 1967, the same
information, except for temperature
deviations for which the monthly
average minimum values are given,
as they are more critical for cane
ripening.

These four graphs give in addit ion similar
data collected dur ing the two pre vious campaigns
in order to facilitate direct comparisons of the
various meteorological elements selected .

All the different weather data are averages
which have been calculated from a network of
observations made at strategic locations. In
doin g so, a valid representation for the whole
sugar cane area of the island is obtained.

Conditions for cane growth were excellent
throughout 1967, with two notable exceptio ns :
in January the passage of cyclone Gilbert e
brought highest wind speed of 39 m.p.h. for
one hou r, and later in February and early
March when a drop in rainfall occurred.
As dry weath er had prevailed during the matura­
tion period of 1966, the canes were compara­
tively short when cyclone Gilbert e occurred so

that damage to the standing young crop was
somewhat restricted.

High temperatures and abundant rainfall
extended later on, and outside their regular
seasonal boundaries, so that cane vegetation
exceeded normal expectations, especially in the
sub-humid lowlands of the northern sector of
the island where can e yields from millers'
plantations reached the record of 37.7 tons,
only to be surpassed by the irr igated plantations
of the millers in the western sector which yielded
40.3 ton s per arpent harvested.

However, the reverse was true for cane
maturation, for the reason that all the six
crit ical meteorological elements which ocurred
from July to October 1967 were unfavourable:
high wind speed 21 m.p.h. (normal 18); very
high sum of monthly rainfall excesses 10.8 in.
(normal 2.5); low relative insolation 57%
(normal 58); high average minimum air temper­
ature 17.1°C (normal 16.5) ; low mean daily
range 7.3°C (normal 8.2); and low temperature
ratio 0.85 (normal 0.98) . Furthermo re, for other
reasons, mainly labour shortage, the dur ation
of harve st reached the unprecedented length of
168 days (normal 142) and encroached consider­
ably on the 1968 vegetative period, with
most undesirabl e effects on cane quality in
particular.

The fina[ result was that sugar manufac­
tured (S.M. ) % cane crushed barely reached
11.0, the lowest value on record ap art from the
1960 campaign which suffered from two highly
destructive cyclones. The corresponding figures
for the northern and eastern sectors were the
lowest, with 10.8 and 10.7 S.M. % cane
respectively.
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In conclusion, the profitable suga r index
for the island, as worked out from the empirical
formula 0.01 TCA (SM-4) only reached the
value of 2.12 against the highest value to-date,
2.35, observed on two occasions in 1956 and
1963. Thi s corresponds to a difference of 10%
in the profitable sugar index . Such a level of
profitable production observed twelve years ago
in 1956 justifies the term "e xceptionally favou­
rable" applied to that campaign.

The final sta tistics for the 1967 campaign

show a decrea se of approximately 4,000 arpents
in the acreage reaped. A comparison of the
three best sugar cane crops in recent years
is shown in Table 37.

Vegetative period

Comparative meteorological data of critical
intere st to cane growth for the last three cam­
paigns and extreme values observed since 1950
are given in Table 38 for the vegetative period,
November to June.

SlIgar
campaigns

1963

1965

1967

Tabl e 37. Comparison of three best sugar crops

Ar ea reaped Duration of Tons Cane / SI/gal' made SI/gal' made/ Profitable Su gar Production
iarp ent s ) har vest arpent % cane arpent sI/gal' Island

(days) (TCA ) (SM) (TS M A ) index ith , Ions)

194.1 153 29.6 I J .93 3.53 2.35 685.5

194.9 156 30.7 11.10 3.41 2.18 664.4

191.7 168 30.3 10.98 3.33 2.1 J 638.3

Table 38. Variations in critical meteorological elements for vegetative periods and cane production, 1965-1967.

Normals 1967 1966 1965 Extremes since 1950

Highest hourly wind speed (m.p .h.) 26 39 45 24 18 74
(Jan.) (Jan.) (May) (1959) (1960)

Slim ofmonthly rainfall deficits (in .) 15.0 11.1 23.7 14.1 5.7 28.7
(1962) (1961)

Relative insolat ion % 58 63 65 59 53 66
(1963) (1961)

Mean temp erature °C iMarch-
Jun e, Autumn) ... 23.3 23.5 23.1 22.6 22.6 24.6

(1965) (1961)
Tons cane per arpent , Island 31.5 30.3 24.7 30.6 12.7 30.6

(1960) (1965)

Cane tonnages per arpent reaped, recorded 1967, are compared below to corresponding
in the five sugar sectors and the island III normals :

W est Norlh East South Centre Island

Normals 37.0 29 .0 30.7 31.8 31.9 31.5

1967 36.6 29.3 29.5 30.8 29.7 30.3

Differences -0.4 +0.3 - 1.2 -1.0 -2.2 -1.2

As mentioned already, the high cane yields
observed in the northern sector in 1967 can
be ascribed to an unusual extension of wet
conditions in the lowlands beyond the regular
vegetative period, and the comparatively low
cane yields in the central sector to the
direct influence of cyclone Gilberte on the high
grounds.

Maturation Period

Table 39 gives for the maturation period,
July to October, comparative meteorological
data of critical interest to cane ripening for the
last three campaigns, and extreme values observed
since 1950, while variations in critical meteor­
ological elements during the maturation periods,
and sugar production . are shown in Table 40.
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Table 39. Variations in critical meteorological elements for cane ripening, 1965-1967.

Normals 1967 1966 1965 Extremes since 1950

Mean of highest hourly wind speed (m.p.h.) 18 21 18 18 15 22
(1957) (1953)

Sum of monthly rainfall exc esses (in.) 2.5 10.8 0 14.1 0 14.1
(1956 (1965)
1966)

Relative insolation % 58 57 64 56 51 65
(1953) (1956)

Average minimum temperature (OC) 16.5 17.1 16.9 J7.6 15.7 17.6
(1963) (1961

1965)
Mean daily range (CC) 8.2 7.3 7.9 6.7 6.7 9.3

(J965) (1956)
Temperature ratio 0.98 0.85 0.93 0.77 0.77 1.15

(1965) (1956)

Table 40. Sugar production, 1965-1967.

Normals 1967 1966 1965 Extremes since
1950

Area harvested, th. arp. 196 192 196 J94 151 196
(1950) (1966)

Duration of harvest , days 142 168 139 156 113 168
(1960) (1967)

Sugar manufa ctured ~~ cane (SM) 11.6 10.98 11.60 11.10

Tons sugar made per arpt., Island 3.65 3.33 2.86 3.42 1.26 3.53
(1960) (1963)

Profitable sugar index , Island : 0.01 TCA (SM-4) 2.39 2.12 1.88 2.18 0.74 2.35
(1960) (1956

1963)
Total sugar production, th. tons ... 715 638 562 665 254 686

(1960) (1963)

The following figures for sugar made %
cane crushed were obtained during the 1967
campaign for the five sugar sectors and the

island, and are compared with the corresponding
normal values adjusted to date :

Normals

1967

Differences

West

12.2

11.7

- 0.5

North

12.0

10.8

-1.2

East

11.4

10.7

--D. 7

South

11.2

10.9

--D. 3

Centre

11.8

I] .4

--D.4

Island

1l.6

11.0

--D.6

The important difference (-1.2) of sugar
made % cane between the normal value and the
1967 realization for the northern sector results
from a conjunction of three factors which have
been operating simultaneously only on three
occasions during the last twenty years: in 1953,
1965 and 1967, when the harvest seasons were very
wet, the cane yields very high, and the duration

of crushing extended beyond normal limits.
On the other hand, the following figures

for ton s of sugar made per arpent reaped show
some compensating influences as the differences
between the normal values and the 1967 realizat­
ions were of the same order for all the sugar
sectors. The normals have been adjusted to-date
to the best of our knowledge:

Normals

1967

Differences

West

4.51

4.28

-0.23

North

3.48

3.18

--D. 30

East

3.50

3.16

--D.34

South

3.56

3.36

-0.20

Centre

3.66

3.39

--D.27

Island

3.65

3.33

--D.32
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In the figures given below, the profit able sugar indices : 0.01 TeA (SMA) are compared:

West No rth East So uth Centre Island

Nor mals 3.03 2.32 2.17 2.29 2.49 2.39

1967 2.82 1.99 1.98 2.13 2.20 2.12

Differences -D.21 -D.33 -D.19 -0.16 -D.29 - 0.27

On a comparat ive basis and during the 1967
campaign, the profitable sugar index proved to
be less unfavourable (- 0.16) in the southern Sector
than in the northern (- 0.33) compared to normal
values.

1960 to 1967 Recapitulation

Table 41 recap itulat es the salient weather
conditions in relat ion to sugar production per
arpent harvested from 1960 to 1967.

It is interesting to observe that for th e 1963
campaign with a sugar production nearing the

normal value , all the weath er elements have
differed very little from their normal values
given ab ove.

Of course, it is qu ite possible that for a
part icula r campaign some of th e weather
element s might pro ve superior to the ir normal
values. If such ra re circum stances actually
occured, the suga r production per arpent as well
as the profita ble sugar index would surpass the
present normal values of 3.60 and 2.36 respect­
ively. Such a campaign could certainly be quali­
fied as "exceptionally favourable" . T he last one
to have occurred was the 1956 suga r campaign.

Table 41. Weather condition s in relation to sugar production , 1960-1967

Sugar Vegeta tive periods Maturation periods Duration Tons sugar Profit able
campaigns (November-June) iJuly-October) ofharvest made per sugar index

Sum monthly Highest M ean air Sum monthly Relative Tempera ture (days ) arpent 0.01 TCA
rainfall hourly temp erature rainfall Insolat ion rat io reaped, (SM-4)
defi cits w, speed M arch-June excesses % Island

(ill .) (m.p.h.) (0C) (i ll .)

Norma ls
to dat e 15.0 26 23.3 2.5 58 0.98 142 3.60 2.36

1960 12.0 Alix (53) 23.2 5.2 57 0.86 113 1.26 0.74
Carol (74)

1961 28.7 16 24.6 4.8 60 0.92 150 2.95 1.90

1962 5.7 Beryl (43) 22.8 3.4 56 1.00 140 2.75 1.80
Jenny (59)

1963 13.9 26 23.2 2.2 51 1.11 153 3.53 2.35

1964 10.3 Danie/le(60) 22.7 2.9 61 1.00 121 2.66 1.76
Gisele (34)

1965 14.1 24 22.6 14.1 56 0.77 150 3.42 2.18

1966 23.7 Denise (45) 23.1 0.0 64 0.93 139 2.86 1.88

1967 11.1 Gilbert e(39) 23.5 10.8 57 0.85 168 3.33 2.12
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2. SUGAR CONTENT AND WEATHER CONDITIONS

FOR THE NORTHERN SECTOR

PIERRE HALAIS

TEST CASE

This study covers a period of twenty years
from 1948 to 1967, the sugar campaign 1960
having been discarded on account of the very
abnormal conditions which prevailed as a result
of two disastrous cyclones.

Two ten-year periods, the first from 1948
to 1957, and the second from 1958 to 1967, have
been grouped in order to minimise long-term
changes, such as varieties under cultivation ,
milling and processing efficiencies, and labour
evolution.

It is a recognized fact that the northern
sector shows much more variability in sugar
manufactured % cane crushed than the four
other sugar sectors. For instance, during the
decade 1948-1957, the extremes for the northern
sector were l3.9% in 1957 and 10.9 in 1953,
whereas the corresponding values for the four
other sugar sectors were 12.7 and I 1.1 respec­
tively . During the decade 1958-1967, the extremes
for the North were 12.5 % in 1964 and 10.8 %
in 1967 against 11.6 % and 11.0 % respectively
for the four other sugar sectors.

The chief causes for such differential
behaviour, as far as sugar manufactured %
cane is concerned, are to be ascribed to fluctuat­
ions in meteorological conditions from year to
year.

The climatic data for the five sugar sectors
are given in Table 42.

The northern sector is characterised, as
far as climatological conditions influencing cane
growth and quality are concerned, by warm
conditions (lowlands), moderate rainfall (55
inches), but extremely variable distribution
(windward) during the July to October matura­
tion period.

This maturation period is a comparatively
short season lasting four months (some 120
days) from July to October, which is normally
but not always, favourable to satisfactory cane
ripening. Weather conditions outside these
chronological limits being generally unfavourable
to cane ripening, the ill effects in the lengthen­
ing of the duration of harvest are obvious.

For the reasons mentioned above, the
maturation of the cane crop to be harvested
reacts in a more pronounced manner to these
annual fluctuations of weather conditions.

During July to October, two meteorological
criteria govern cane ripening under local condi­
tions : they are the sum of monthly rainfall
excesses which have varied from 0.0 inches in
1956 to 14.2 inches in 1965, and temperature
ratio * from 1.12 to 0.78 during the same two
years .

Low rainfall excesses and high temperature
ratio are associated with excellent cane quality,
and high rainfall excesses and low temperature
ratio to poor cane quality.

Table 42. Climatic data for the five sugar sectors

Sector Topography Mean Annual Cool season (Ma y-Oct.) Exposure
rainfall (in.) rainfall %of total

West Slopes 45 18 Leeward

North Lowlands 55 30 Windward & transition

East Slopes 95 35 Windward

South Slopes 90 34 Windward

Centre High ground 90 30 Leeward & transition

*
Temperature ratio

2 (Max T - Min T)

Min T
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In Table 43 the cane quality is contrasted between the northern and the four other sugar sectors.

Table 43. Sugar made % cane and weather conditions for two ten-year periods

(a) Period 1948-1957

Jul-O ct . Differences
Cane Years Monthly Temp. Northern sector Four other sectors between

quality rainfall ratio Duration Sugar Duration Sugar North and
ex cesses of harvest made % of harvest made % others

(in.) (days) cane (days) cane

Lowest 1951 & 1953 5.1 0.96 168 11.2 156 11.0 + 0.2

Mean 1948 to 1957 2.2 1.01 J38 12.7 140 J 1.9 +0.8

Highest 1956 & 1957 0.2 1.13 120 13.7 132 12.6 + 1.1

(b) Period 1953-1967

Lowest 1965 & 1967 12.5 0.81 157 10.8 162 11.1 -0.3

Mean 1958 to 1967 5.3 0.95 128 12.0 144 11.5 +0.5

Highest 1963 & 1964 2.5 1.05 124 12.4 136 11.7 + 0.7

As the values for the two meteorological
criteria, monthly rainfall excesses and temper­
ature ratio are both more detrimental to
cane ripening in the second decade

(J 958 to 1967), the comparatively lower cane
quality in terms of sugar manufactured % cane
observed recently in the northern sector is not
specially alarming.

3. INTERLINE CULTIVATION AND EARTHING-UP IN THE SUPERHUMID ZONE

GUY ROUILLARD

It is the usual practice on some estates of
the super-humid zone to cultivate the cane
interlines with tynes during the first three
ratoons, For subsequent ratoons a small mould­
board plough is used to dig a shallow drain
between the rows, the soil being brought up
along the canes in the earthing-up operation.

The effects of earthing-up have already been
discussed (vide Rep. Maurit. Sug. Ind. Res. Inst.
1955: 68-69) and the results of the operation shown
to be non-significant. Experiments had also been
carried out on interline cultivation in the
various climatic zones, except under super-humid
conditions. In order to obtain info rmation on
the effects of this agricultural operation in
regions subjected to high rainfall, four trials
(latin squares) were laid down in l st ratoons

in 1963 and concluded in 5th ratoons in 1967.
Two trials were under M.202/46, and two under
Ebene 50/47. The treatments were as follows:

a) Control.

b) Earthing-up done every year.

c) Interlines cultivated:

(i) with tynes for the 1st to 3rd
ratoons;

(ii) with mouldboard plough for the
4th and 5th ratoons.

d) Combination of earthing-up and inter­
line cultivation (i.e. treatments a + b).

Each plot consisted of 6 lines of 40 feet, of
which the two central rows were weighed every
year and the canes were sampled from each plot
for analysi s.
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The usual estate fertilizer practice consisting
of 45 kg. of both nitrogen and potassium and
22 kg. of phosphoric acid per arpent annually
was followed.

The results obtained are summarized in
Table 44.

These show that neither earthing-up,

nor cultivation of interlines, irrespective of the
tool employed, has produced an increase in
cane or sugar yield. The operations might , in
certain cases, help weed eradication, and this
aspect should be the only one considered when any
of the operations is adopted.

Table 44. Effects of earthing-up and cultivation of interIines with tynes for 1st to 3rd ratoons, and with moulboard
plough for 4th to 5th ratoons on yields of cane and sugar.

Treatment T. C. A . I. R. S. C. T. S. A.

l st to 3rd 4th to 5th 1st to 3rd 4th to 5th 1st to 3rd 4th to 5th
ratoons ratoons ratoon s ratoons ratoons ratoon s

a) 31.7 24.4 11.5 11.4 3.65 2.78
b) 31.3 23.4 11.3 11.5 3.55 2.69
c) 31.0 23.5 11.5 11.4 3.55 2.68
d) 30.8 23.5 11.3 11.4 3.49 2.67

4. CULTIVATION OF POTATOES IN CANE INTERLINES

GUY ROUILLARD

The common practice followed in potato
cultivation in cane interlines is to grow one line
of potato on every alternate interline, or on every
interline. A series of 12 experiments were planted
in 1966 to determine if potato yields could be
increased with a more intensive method of
cultivation but without affecting cane yields.

Details of the experiments have already been
discussed (vide Rep . Maurit. Sug. Ind. Res . Inst.
1966: 114-115). The trials were planted both
in cane and potatoes from April to JUly 1966,
and the potatoes harvested between 85 to 96

days after planting. The canes were harvested.
from August to October 1967.

The experiments consisted of 5 x 5 Iatin
squares with the following treatments :

a) Control.

b) 1 line of potatoes on every alternate cane interline

c) 2 lines " "
d) 1 line of potatoes on every cane interline.

e) 2 lines " "

Fertilization In the different treatments is
shown in Table 45.

Table 45. Fertilizers used for cane and potato per arpent of cane cultivated

Along the cane interline On potatoes at planting Total amount soluble fertilizers
Treat- Before

ments planting SUlphate Triple Muriate S ulphate Triple S ulphate Farmyard Nitrogen Phosphoric Potash
Guano of super of of super of manure acid

phosphate ammonia phos- potash ammonia phos- pota sh
phate phate

Kg Kg Kg Kg Kg Kg Kg Tons Kg Kg Kg

a 800 300 200 200 60 90 120
b) 40 20 20 2 74 99 132
c) 60 30 30 3 81 104 138
d) 80 40 40 4 88 108 144
e) 120 60 60 6 102 113 156
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The results, obtained for the eight experiments
which were not affected by diseases, are summarized
in Table 46, from which it may be seen that the
cultivation of potatoes in cane interlines caused
no reduction in cane and sugar yields. It is
possible that the small decrease in sucrose content
may be due to the higher dose of nitrogen
applied on potatoes, part of which being in
an organic form . However, the yield of potatoes
has been substantially increased by more inten­
sive cultivation. Double line planting has

produced a gain of nearly two tons of tubers, as
compared to single line on every cane interline .

It should be noted that potato growing in
cane interlines requires much care for cultivation,
control of weeds, pests and diseases . The cost
of insecticides and fungicides, and the labour
required for cultural operations, is nearly the
same irrespective of the density of the potato
crop. It is therefore advisable to plant a double
line of potatoes on every cane interrow instead
of a single line.

Table 46. Yields of cane and potatoes per arpent of cane cultivated

Indust rial
Treatm ents TOils cane recoverable Tons sugar

sugar /~ cane

a) 41.0 10.1 4.13

b) 43.4 9.9 4.28

c) 42.3 9.8 4.16

d) 42.5 9.8 4.17

e) 43.1 9.7 4.17

Tons potatoes

1.60

2.55

3.22

5.14

5. NOTES ON SUNFLOWER CULTIVATION IN RATOON CANE INTERLINES

G. ROUILLARD & G. MAZERY

Several food crops, such as potatoes,
groundnuts and beans , which can be success­
fully grown in the interrows of virgin cane,
cannot be intercropped with ratoons. In order
to make maximum use of arable land for food
production, and considering that the sugar cane
is cultivated over a long cycle in Mauritius,
with the result that a large proportion of cane
land is under ratoons, experimentation was
started in order to investigate whether sunflower
could be successfully grown as an intercalary
crop in ratoon canes . The experiments were
planned in order to obtain concurrently the
effect of sunflower intercropping on sugar cane
yields.

Two series of six trials each were established
during 1967 in the different climatic zones .

The first series was planted in sub-humid
and humid zones, and each trial comprised seven
treatments as follows :

(i) Trash from previous cane crop lined
on alternate interlines and no sunflower planted.

(ii) As (i) above but single row of sun­
flower planted on trash-free interline.

(iii) As (ii) above but double row of sun­
flower planted.

(iv) All cane interlines clear of trash and
no sunflower planted.

(v) As (iv) above but single row of sun­
flower planted on each interline.

(vi) As (iv) above but double row of sun­
flower planted on each interline.

(vii) Cane trash lined on all inter lines and
no sunflower planted.



-109 -

The second series was establi shed in humid
and super-humid zones, and consisted of six
tri als com pr ising treatment s (i) to (vi) only.

The sunflower seeds were supplied by
Gunson Pt y., South Afr ica. T he tri als were
planted from Jul y to Oct ober, and the sunflower
harvested about three months after planting.
Cane an d sugar yields will be obtai ned du rin g
th e 1968 harvest ing seas on.

Ob servat ions made throughout the gr owing
peri od revealed that in m ost cases th e growt h
of the sunflower was rather irr egular with , as

a result , great va riabi lity in flower and seed
pr oduction in ind ividual plots.

Factor s whic h a ffected grow th and seed
production, ap art fr om date of planting and
env iro nmenta l conditio ns, were destru ct ion of
seeds after sowing by birds and rat s, damage
to seedlings a nd young plants by cutworrns,
hares, sna ils and stem-boring insects, co llar rots
of var ious typ es, damage to th e flower head by
bird s and insects .

The result s avera ged for all trial s are given
in T able 47.

Table 47. Summary of result s obtained in sunflower tri als in ratoon can es

Sunflower plan ted
On alternate cane interlines On every cone interline

Single row Double row Sing le row Double row

No. of flower heads /ar pent of cane 3,714 7,420 8,964 14,0 13

W t. or d ry seed s/arpents or cane (kg.) 55 123 171 245

W t. o r dr y seeds/head (gr m.) 14.8 l 6.6 19.1 17.5

W t. or oi l % dry seeds 33.6 35.7 34.3 37.3

Wt. o r oil/arpen t o r cane (kg.) 18.5 43.9 58.7 91.3

It follows fro m the res ults th at , as was to
be expected, treatment (vi) in which two rows
of sunflowe r were planted in each cane interline,
has given th e highest yield s. It remains how ever :
(a) to assess th e effect of the sunflower inter ­
cr opping at suc h high density up on cane yields ;
(b) to obta in proper control of the pests an d
diseases which have been observed; an d (c) to
define the climatic areas in which the intercrop
should be grown . In th at connec tion , it should
be noted th at yield in dry seeds per arpent of

cane var ied from 123 kg to 490 kg for treat­
ment (vi) in the var ious experiment s.

These preliminary invest igat ions, as well as
large scale ob ser vati on plots esta blished on the
va r ious sugar estates, have shown th at the sun ­
flower can compete wit h ratoon canes. Fur ther
experim entat ion has therefore been p lan ned for
1968 in order to ob ta in data on the economics
of suc h intercropping fro m the point of view of
both oil a nd sugar product ion.



WEED CONTROL

C. MONGELARD

1. EVALUATION OF NEW HERBICIDES

T HE Chesterford logarithmic spraying
machine was used in a screening trial
with fifteen herbicides. Ten of them,

BAS 2100, BAS 2552, Casoron 133, C.6313,
C.6989, NPH 1357, WL 9385, Dacthal, Patoran
and Tenoran were tested under humid conditions
for the first time, and the performance of these
herbicides was compared with Atrazine, DCMU
Herban, Linuron and Sinbar. The rates of
application varied between 6 lb active ingredient
to 0.87 Jb per arpent , and the herbicides were
sprayed in pre-emergence of virgin canes
(M .3I j45) and weeds. Ninety-two days after
herbic ide application, a weed assessment was
carried out following the frequency-abundance
and the percent weed coverage methods, and

measurements of dewlap height (mean per plant)
at different dosage rates were recorded.

The experimental results are grouped in
Table 48. Sinbar was by far the best herbicide
and gave excellent weed control even at the
lowest dosage rate, but its high toxicity to the
variety M .31j45 was striking. Atrazine, DCMU,
Herban, Linuron and BAS 2100 were more or
less comparable in their effects on weed control
and no toxic symptoms on the crop were
apparent. The remaining nine herbicides did not
affect cane growth but showed inferior herbicide
activity, BAS 2552, C.6313 , NPH 1357 and
Patoran being more effective than Tenoran,
WL 9385, · C.6989, Dacthal and Casoron 133.

2. EXPERIMENTS WITH HERBAN, COTORAN, FENAC, SINBAR,

DCMU AND ATRAZINE IN CANE FIELDS

Two trials were laid down in the super­
humid zone to compare the efficacy of DCMU,
Sinbar, Atrazine, Herban and Cotoran in
regions of high rainfall. The experiments were
carried out at La Flora and at Real, and the
herbicides were applied in pre-emergence of
canes and weeds at the rate of 4 lb active
ingredient per arpent, with the exception of
Sinbar whose rates of application were 1, I,
I-} and 2 lb a.i. per arpent. Each trial was a
randomized block with three replicates and the
plot size consisted of 4 lines of 20 feet.

A weed survey was made 90 days after the
chemical spray and at La Flora where 38.33

inches of rain were recorded during the experi­
ment, the dominant weed species were Ageratum
conyzoides and Oxalis spp. The best results
were obtained in the DCMU plots while Atra­
zine and Sinbar at 2 lb were comparable in
their weed control properties. Cotoran, Herban
and the low dosage rates of Sinbar did not give
a sufficient control of Ageratum conyzoides. At
Real, where similar climatic and ecological
conditions prevailed, the results obtained were
comparable.

Four additional trials with the same herbi­
cides at the same concentrations, as well as
Fenac at 4 lb a.i. per arpent, were laid down
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in the humid zone at Union Vale, Deux Bras,
Savannah and Etoi le, with the following cane
var ieties respectively, MA42, j I , M.93/48, MA09/51
and M.31 /45. Each experiment cornpt ised fou r
replicates and the herb icides were applied in
pre-ernergence of virgin canes and weeds . The
observation of the effects of the different herbi ­
cides on weeds and can es ar e summari zed in
Tables 49 and 50.

At Union Vale, where precipitation was
low during the exper imental period, Atrazine,
Cotoran, Herban and Sinbar at I-} and 2 lb
a.i . per arpent gave a relatively better weed
control than DCMU . The dominant weed
species recorded were Ox alis spp., S e/aria
barbata and Solanum nigrum . The results ob­
tained in the three other experiments showed that
Sinbar at 2 lb and DCMU were more effective
than the other herbicides. Attention mu st be
drawn to the fact th at Sinbar applied at rates
higher than t lb per arpent caused leaf

chlo ro sis, the chlorot ic effects being more
pronounced at increasing dosage rates, resultin g
in some cases, in death of the young canes at
the l-} and 2 lb rates. The deleterious effects
were observed. a bout 2 months after application,
becoming worse with time until the canes were
four months old, when the maximum ill-effects
were noted.

These experiment s emphasized the super­
ior.ty of DCMU in weed control in the super­
humid zone. In th e humid localities, Atrazine
and Cotoran compared favourably with DCM U,
the efficiency of DCMU being probably affect ed
by a higher degree of solar radiation following
application in the se regions. The poor control
of weeds of the famil y Compositae by Herban
was the cause of its lower relative efficiency,
while Fenac, though also less effective on
weeds than the other herbicides , had the dis­
advantage of affecting both cane germination
and growth.

3. NOTES ON THE CONTROL OF CYPERUS ROTUNDUS

AND KYLLlNGA MO NOCEPHALA

Further attemps to find better means of
keeping these weeds under control were made
at Savannah, where an experiment was laid
down to compare the efficacy of BAS 2100 and
NPH 1357 at 4 Ib a .i. and Gramoxone at ±
lb acid equivalent per arpe nt. The chemicals
were sprayed on establi shed weeds and the
treatment plots were distributed according to a
latin square design and included 4 control plots.
The plot size was 4 cane rows of 10 feet each
in a ratoon field of Ebene 1/37. The tr ash was
removed from th e alternate interrows, which
because of that cover were nearly free from weeds.
The weed population in the other interrows
consisted of a dense cover of Kyl/inga mono cephala
and of Cyperus rotundus Which, however, was less
abundant than th e other weed.

Observations made two weeks after spraying
revealed that BAS 2100 was ineffective in the
control of both weeds, both in pre- and post­
emergence. NPH 1357 gave a 50 per cent weed

kill mainly on young plants, and it appears that
this herbicide has a higher activity in pre­
emergence than in post-emergence applications,
and no activity at all on fully established weeds.
Gramoxone was more efficient as a post­
emergence spray than th e other two herbicides,
and it was noted that 90 per cent of the esta­
blished weeds had completely desiccated. Three
weeks later, no better contro l was observed,
but Gramoxone had st ill a better check on
weed growth where a bout 30 per cent regrowth
had occurred in a ll plots. Pending further tri als
with new chemicals, it is believed that the best
way to keep these weeds under control in
ratoon canes is an application of ! lb a .e.
of Gramoxone in 100 ga llons of water per
arpent, followed by monthly applications of the
same herbicide at the rate of t a.e. in 60
ga llons of water per arpent. It is essential in
this method of treatment, to prevent carbon
assimilation by the green leaves which usually
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make their appearance above the soil surface
about three weeks after the Gramoxone application.
The basic idea is to deplete the underground
storage organs of these weeds from their food
reserves by making use of a powerful foliar

desiccant which has the advantage of being a
non-residual herbicide. Precautions, however,
should be taken during the application of
Gramoxone to avoid spraying the' young cane
leaves, otherwise scorching effect would result.

4. HERBICIDE TRIALS ON SUNFLOWER

(a) Logarithmic spraying experiment

The herbicides Atrazine, DCMU, Herban,
Linuron, BAS 2100, BAS 2552, Casoron 133,
C.6313, C.6989, Dacthal, NPH 1357, Patoran,
Tenoran, WL 9385, Sinbar and Prometryne
were included in a logarithm ic spraying trial to
study their effects in sunflower plantations. The
chemicals were applied in pre-emergence of
weeds and crop at dosage rates shown in Table 51
where the results of the trial are also sum­
marized. Measurements were made of the mean
height per plant , mean flower diameter per
plant, and the number of plants that were
apparently healthy in the experimental plots
two months after herb icide application.

No effect on germination, shoot growth
and flower diameter, was noted in the Herban­
spra yed plots even at the highest dosage rate.
It appeared from this trial that the standard of
comparison for future experiments should be
based on results obtained with Herban at
about 3 Ib a.i. per arpent, inasmuch as the
weed control properties of th is herbicide under
humid conditions are fa irly reasonable at this
rate of application.

(b) Field scale small plot trials

With the exception of Herban and Linuron,
the other herbicides were not included in three
field-scale trials with sunflower, either because
of their tox icity to the crop. or their relatively
poor herbicidal activity. Ametryne and Cotoran
which were not available when the logarithmic

trial was carried out , were compared with
Herban and Linuron in a latin square exper­
imental layout. All the chem icals were applied
at the rate of 3 lb a .i. per arpent before emerg­
ence of weeds and sunflower in plantations of
ratoon canes.

Two of these trials had unfortunately to be
abandoned because of a severe attack of Crato­
pus spp. which caused the complete defoliation
of all standing plants. Observations made in
the third trial revealed that the disadvantage of
Herban, in comparison with other herbicides for
general weed control in sugar cane plantations
because of its low efficacy on certain weeds of
the Compositae family , becomes an advantage
in sunflower plantations in the interrows of
sugar cane .

The germination and growth of sunflower
did not seem affected by Herban at 3 lb a.i.
per arpent. Linuron at 3 Ib a.i. per arpent may
give equall y good results, but more trials are
necessary to ascertain its effect on sunflower.
Cotoran and Ametryne, at the same dosage
rates , were found to affect germination and
growth. Further studies will be carried out to
determine the opt imum rates of application of
these herbicides that would give the best weed
control at the most economic price. The results
of the yield of sunflower heads in the different
treatments are not yet available at the time of
writing, but an estimate made on the standing
crop, which was almost at maturity, indicated
that the safest treatment was that of Herban
at 3 lb a .i. per arpent.



Table 48. Result s of the screening test with new herbicides

WEED AS SES SMENT CANE MEA S UREMENT

A . Frequency a bundance method (Weed infest at ion % contro l) D ewl ap height o f ca nes (Mean dew la p heigh t per plant
T REATMENT B. % Weed Cove r (% Weed Co ver in Con tro l = 100). in cm . - Control, 16.9)

Ib a .i. pe r
a rpe nt 6.4 -4.5 4.5-3.4 3.4- 2.6 2.6- 2.0 2.0- 1.5 1.5- 1.15 1.15-0.87 6.4-4.5 4.5-3.4 3.4-2.6 2.6-2.0 2.0-1.5 1.5-1.15 1.15-D.87

Alra zine A 15.8 17.5 19.3 21.1 .1 9.3 - - 15.:1 .17.7 16.3 14.8 16.3
B 13 15 19 22 17

D C M U A 12.3 12.3 17.5 17.5 26 .3 - - 14.0 15.9 16.9 19.3 16.2
B 14 14 19 26 29

Herban A 12.3 J5.8 19.3 21.1 36.9 - - 21.6 22 .3 19.6 19.2 19.0
B 11 16 18 24 36

Linu ron A - - 14.0 17.5 15.8 17.5 21.1 18.7 16.6 18.1 16.9 16.4
B - - 19 31 29 30 31

BA S 2 100 A 8.8 12.3 14.0 19.3 19.3 - - 16.6 16.3 18.5 15.6 17.5
B 5 8 8 13 18

BAS 2552 A 14.0 22.8 19.3 24.6 38.6 - - 19.7 20.3 19.4 20.4 20.2
B 35 29 27 26 41

I
~ Casoron 133 A 36.9 36.9 50.9 43 .9 47.4 - - 13.7 17.5 16.8 17.9 20.6

B 30 35 50 39 63

C 63 13 A - - 24 .6 24.6 33.3 40 .5 52.6 - 21.3 16.8 17.7 18.2 16.3
B - - 26 30 35 47 66

C 6989 A - - 35.1 35.1 40 .3 42.1 35.1 - 17.1 19.4 17.2 17.8 17.4
B - 49 67. 68 67 55

D act hal A 24. 6 31.6 36.9 47.4 52.6 - - 19.2 2 1.0 19.4 20.9 20.5
B 16 22 27 41 58

NPH 1357 A - - 24.6 21.1 28. 1 26 .3 3 1.6 - 20.9 28.0 18.5 17.7 15.7
B - - 17 27 25 27 27

Pat oran A - 26.3 21.1 24.6 26.3 3 1.6 - 19.1 18.7 18.1 18.9 15.4
B - - 32 29 33 34 23

Tenora n A - - 29.8 29.8 33.3 36 .8 36.8 - 18.5 19.5 16.3 19.7 16.8
B - - 28 40 42 55 67

WL 9385 A 22.8 19.3 24.6 39.6 33.3 - - 15.1 17.4 19.0 20.2 18.4
B 27 32 42 63 57

Sinba r A 0 0 0 0 0 3 7 8.7 7.2 8.9 7.8 10.0 10.4 14.1
B 0 0 0 0 0 3 7

Duration of experiment : 92 days. Variety of cane planted : M.31/45 (virgin).
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Table 49. Summary of results of the weed survey made 3 months after herbicide application

ESTATE VA RIET Y

Savannah A 100.0
No. 8 M.409j51
Rainfall : 20.67" B 52.0

Mon Tresor A 100.0
U. Vale No. 46 bis M .442j51
Rainfall: 14.25" B 100.0

Bcau champ
EtoiJe No. 16
Rainfall: 25.09"

Mon Tresor
Deux Bras No. 92
Rainfall : 32.04 "

{

F.A.
MEAN

%W. c.

M .31/45

M.93/4 8

A JOO.O

B 97.0

A 100.0

B JOO .O

A /00 .0

B 87.3

38.8

36.8

31.1

24.5

31.1

48 .0

53.1

17.0

38 .5

3/.6

40 .8

54.3

37.9

43 .8

24.7

31.3

50.6

21.8

38.5

37.8

49.3

50.5

40 .5

41.5

25.6

31.3

55.8

2 1.0

42.8

36i.1

50.7

52.5

50.0

57.5

25.3

31.3

73.1

24.5

49.8

4/.5

39.5

36.5

41. J

49.8

30.1

45.0

48.1

20.0

39.7

37.8

46.1

35.8

45 .3

50.5

38.1

67.3

45 .7

13.0

43.8

4/.7

52.0

38.3

34.2

31.3

27.2

39.8

54.3

17.3

4/ .9

3/ .7

40.8

27.8

33.2

27.0

20.8

31.3

38.2

J2.3

33.3

24.6

30.3

16.0

25.8

18.3

26.3

52.0

/9.8

9.0

25.6

23.8

A Frequency-Abundance % Control. B % Weed Cover

Table SO. Effect of different herbicides on cane germination and growth 3 months after spraying

ESTATE VA RIETY

Savannah A 20.8 20.2 20.3 19.7
No. 8 M.409j51
Rainfall : 20.67" B 105 107 107 105

83 84

13.4* 14.3

18.5 18.7* 19.6 19.9

95 101 98 107

13.3*

15.6*

69

J6 .3

76

15.6

89

87*

16.0

74

17.4

94

18.0

93*

13.2* 14.1

75 90

15.9

76

16.1

92

14.1

85

13.0

76

15.4 16.8

72 82

15.0 16.8

79 102

16.4

73

16.6

82

14.4 14.7

88 101

16.7

79

17.2

92

17.3

86

15.9

88

16.2

78

16.3

83

Mon Tresor A 17.4
Deux Bras No. 92 M.93j48
Rainfall : 32.04" B 80

Mon Tresor A 17.1
U. Vale No. 46bis M.442j51
Rainfall : 14.25" B 94

Beau champ A 14.8
Etoile No. 6 M.3J j45
Rainfall : 25.09" B 76

{

D.H.
MEAN

G.c.

A 17.5

B 88.8

16.5

87.8

17.0

91.3

17.0

91.0

16.6

87.8

15.5

S2.0

16.8

9/.8

16.3

87.5

16.4

87.8

15.2*

80.3*

A = Dewlap height (cm .). B = Germination count.

• Significant a t 5 % level.
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SUGAR MANUFACTURE

1. THE PERFORMANCE OF SUGAR FACTORIES IN 1967

J. D. de R. de SAINT ANTOINE

Sucrose
Period % cane

1930-39 13.12

1940-49 13.78

J950-59 13.78

1961-67 13.10

Adverse climatic conditions during the
maturity period are not the only cause of low
sucrose in 1967. It is a fact that the cane
variety M.147j44 released in 1956, although it
produced more "profitable sugar" per arpent
than the variety M.134j32 which it gradually
replaced, is of lower sucrose content than the
latter. However, with the recent release of the
richer varieties M.409j51, M.13j53 and M.377j56,
and with the advent of several promising
varieties, it is anticipated that average sucrose
per cent cane in Mauritius will soon take an
upward trend.

Table 53 gives average sucrose per cent
cane figures from 1930 to date.

Table 53. Sucrose per cent cane, ]930-1967

Fibre per cent cane and mixed juice purity
were l3.13 and 87.5 respectively, figures which
show no large deviation from those obtained
during previous years, as shown in Table 54.
It should however be remembered that refracto­
meter Brix has been adopted in all the sugar
factories since 1965 only, and that Brix and
purity figures recorded prior to that year cannot
be compared with those for 1965 and onwards.

1967

191.7

5814

638.3

1966

195.7

4843

561.8

1965

194.1

5985

664.5

Table 52. Area harvested (thousand arpents),
cane crushed and sugar produced (thousand metric tons),

1963 -1967

1963 1964

194.1 195.4

5547 4375

685.5 519.0

Cane quality

Very adverse climatic conditions prevailed
during most of the maturity period. Except for
two weeks early in August and four weeks in
September when rainfall was about normal,
July, the second half of August, and October
had about twice the normal amount of rain.
The sum of monthly excesses was exceptionally
high, amounting to about 10 inches (as com­
pared to a normal of 2.5 inches and to 14
inches in 1965), and was the second highest
excess recorded in almost a century. As a
result, differences in temperature between maxi­
mum and minimum were generally low, thus
producing unfavourable conditions for cane
maturity. Sucrose per cent cane averaged only
12.46, the lowest figure recorded (1960 excepted)
since the beginning of the publication of reliable
chemical control figures in 1926.

A SYNa PSIS of the chemical control figures
of the 23 factories in operation in 1967
is given in Statistical Table XVllI i-v.

The climatic conditions which prevailed
during the vegetative season extending from
November 1966 to June 1967 are reviewed in
a paper by HALA1S in this report. A comparison
of cane and sugar produced is given in Table 52.

Area harvested

Cane crushed

Sugar produced
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Table 54. Fibre per cent cane and mixed juice Gravity
Purity, 1963-67

Year Fibre % Mixed juice Gravity
cane Purity

1963 13.11 86.3

1964 13.85 86.4

1965 12.92 88.0

1966 13.46 87.7

1967 13.13 87.5

Milling

Crushing data and milling figures are given
in Table 55.

It will be observed that the duration of the
crop was unduly long, the average number of
crushing days per factory amounting to 130,
whilst the net crushing hours per day was just
in excess of 19. The ten factories of the south­
ern sector were the most handicapped in this
respect with a figure just under 18 hours on
the average, one factory even crushing less than
15 hours per day. This is indeed a paradoxical
situation, to say the least, in an overcrowded
island where unemployment exists on a large
scale. As pointed out in the introduction to
this report, this represents a large financial loss
to the island.

Table 55. Milling results, 1963-1967

1963 1964 /965 1966 1967

No. of crushing days 123 100 128 111 130

No. of net crushing hours/day 20.82 19.96 20.28 19.57 19.07

Hours of stoppages/day" ... 0.88 0.83 0.92 0.62 0.65

Factory running efficiency ... 95.9 96.0 96.6 96.9 96.7

Tons cane/hour 97.8 95.4 100.6 97.3 101.9

Tons fibre/hour 12.82 13.21 13.00 13.10 13.39

Imbibition % fibre 221 228 220 230 223

Pol % bagasse 2.08 2.03 1.93 2.05 1.89

Moisture % bagasse 48.4 48.5 48.9 48.7 48.6

Reduced mill extraction 96.0 96.2 96.0 96.1 96.1

Extraction ratio 31.7 31.0 31.7 31.9 31.2

* Exclusive of stoppages due to shortage of cane

Average tonnage of cane crushed per hour
was the highest recorded so far, amounting to
102 metric tons, equivalent to 13.4 tons fibre.
Milling performance was generally good, re­
duced mill extraction and extraction ratio
averaging 96.1 and 31.2 respectively. Compara­
tive figures for Highlands factory, where the

best results were obtained, are 97.3 and 21.0,
an excellent performance indeed, in spite of the
fact that this factory hag a large milling capacity
and the lowest specific feed rate in Mauritius,
as shown in Table 56. It will be observed from
this Table that only 9 factories out of 23
show a reduced mill extraction below 96.0.
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Table 56. Comparative milling results, 1967 crop

Factory S et of knives Shr edder No. of Sp ecifi c lmbibition Dilut ion Extraction R educed
rolls f eed rate %fibr e ratio ratio mill

extraction

Belle Vue x 68 12 69.7 222 73 29.3 96.4
x72

Med ine x 40 18 68.3 208 76 30.0 96.3
x 100

FUEL x 60 21 67.3 204 78 29.1 96.4
x 80

St. Ant oine x 36 15 62.5 221 73 33.4 95.9
1 x 44

Man Loisir 2 x 35 15 62. 1 231 68 32.8 96.0
St. Fel ix 1 x 12 12 61.6 239 68 30.9 96.2

I x 32
Riche en Eau I x 40 15 59.6 2 14 77 28.8 96.5

I x 52
Man Desert I x 34 15 59.4 214 73 30.1 96 .2

I x 92

{ I x 28 12 58.1 236 71 33.9 95.8
Savannah I x 48

I x 92
Constance 1 x 24 J5 57.6 J88 69 28.8 96.5

I x 32
Sol itud e I x 42 14 56.7 196 74 33.0 95.9

I x 84
Rose Belle I x 24 12 56.2 265 68 35.0 95.6

I x 42
Beau C hamp I x 42 15 56.1 223 71 27.8 96.5

I x 72
BelOmbre I x 16 12 54.8 302 74 31.0 96.2
Fer ney I x 84 12 51.9 235 69 37.5 95.4

I x 64
Reunion 1 x 30 15 49.9 225 71 37.2 95.3
Mon Tresor I x 40 12 44.4 236 68 36.5 95.5

I x 80
Benares I x 62 14 44.0 187 64 41.0 94.9

J x 124
Beau Plan 1 x 42 14 43.6 203 74 26.1 96.8

J x 100
Br itannia I x 32 14 42.4 220 66 34.0 95.8

I x 60
U nio n St. Aubin 1 x 28 15 39.5 243 7J 30.7 96.2

1 x 32
Th e M ount 1 x 34 15 37.9 221 75 26.8 96.7

I x 88
H ighlands I x 32 15 32.1 222 83 21.0 97.3

I x 64

Clarification and filtration

Juice purity was good in 1967, avera ging
87.5, and no major clar ification probl ems were
encountered . Th e enzymatic process of starch
removal was adopted in most factories, whilst
in many others boiling juice liming was resorted
to , with good result s. This aspect of the review
is covered more fully in an article appearing
further in thi s report .

Fi ltration was good, average pol lost %
cake amounting to 1.7, a figure wh ich includes
the high losses encountered in the three factor­
ies where filter presses are still in use and where
pol % cake has averaged 7.2.

Boiling house work

Boiling hous e work differed little from that
of previous crops, as shown in Tables 57 and
58. If compared with 1965 and 1966, when
refractometer Brix was also used for chemical
control, Gravity Purity of final molasses has
dropped slightly, but it should be observed that
th is was facilitated by a higher reducing sugar
content .

Four new continuous cent rifugals were in
opera tion, in addition to the one installed at Britan­
nia in 1966. All five were used on C-massecuites,
in three cases as foreworkers, and in the other
two as afterworkers. One of the new machines
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Table 57. Syrup , Massecuites and Molasses, 1963-1967

1963 /964 /965 1966 /967

Syrup gravity purity 86.6 87.0 88.0 88.0 87.5

A-mere app. pur ity 83.0 82.8 84.9 86.0 85.2

Purity drop: A-mcte 20.3 20.7 20.3 18.4 19.4

B-mcte 22.2 20.7 21.0 20.0 20.2

C-mcte 24.3 23.6 25.1 25.2 26.1

Crysta l % Brix in C-mcte 35.9 35.5 38.6 39.3 39.9

Magma Purity 82.8 83.4 86.7 87.0 86.4

Final molasses : Gravity Purity 35.4 36.1 38.3 39.1 38.0

Red suga r % Brix J5.0 12.8 15.5 14.9 17.0

Total suga rs ~~ Bri x 50.4 48.9 53.8 54.0 55.0

Wt. % cane at 85° Brix 3.04 2.85 2.64 2.88 2.76

Table 58. Losses and Recoveries, 1963-1967

/963 1964 /965 /966 /967

Sucrose lost in final mol. ~~ cane 0.89 0.91 0.86 0.95 0.89

Undetermined losses ~~ cane 0.18 0.18 0.12 0.15 0.17

Industrial losses % cane 1.14 1.15 1.04 1.16 1.11

Boiling house recovery 91.2 91.0 91.4 90.8 90.7

Reduced boiling house recovery 90.2 90.0 88.8 88.4 88.5

was installed at The Mount factory in conj unct­
ion with a J EFF ROGERS resistance heater.
The results of tests carried out with the latter
are given further in this rep ort .

It is customary in M auritiu s to express
sucrose losses as a percentage of th e weight of
cane entering th e factory, whereas in most other
sugar-producing countries the se losses are ex­
pressed as a percent age of the sucrose conta ined
in the cane, which is more logical and correct.
When losses are expressed per cent of cane, they
can only be com pared from facto ry to factory,
or from year to year, if th e sucrose content of
the cane is th e same in both cases . As this is
generally not true , such comparisons are mis­
leading and may lead to erroneous conclusions.
Thus if t he 1967 total sucrose losses per cent
cane for the island are compared to th ose of
1956, say, it would appear that the position
has consid.era bly im proved , respective figur es
being 1.87 and 1.62 as shown in Tabl e 59.

Tabl e 59. Sucrose losses % cane (A) and % sucrose
in cane (B), 1956 and 1967

/956 /967
A B A B

Bagasse 0.63 4.31 0.51 4.07
Filter cake 0.13 0.89 0.05 0.43
Final Molasses 0.92 6.29 0.89 7.15
Undetermin ed 0.19 1.30 0.17 1.33
Industrial 1.24 8.48 1.11 8.9J
Total 1.87 12.79 1.62 J2.98

But if the se total losses are express ed per
cent of the sucrose in the cane, it will be ob ­
served th at they have actually slightly increased
from 12.79 to 12.98. But this doe s not mean
that the efficiency of the facto ries has decreased
since 1956. It results fro m the fact that , whereas
sucrose per cent cane in 1956 was 14.62, it was
12.46 in 1967. However, an examination of
Table 59 reveals that :

(i) losses in filter cake have been redu ced
by more t han 50 per cent, mostly
as a result of the replacement of
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filter presses by vacuum filters;
(ii) milling work has also improved : only

four per cent of the sucrose in the
cane being lost in bagasse;

(iii) undetermined losses have remained
at a low level ;

(iv) losses in final molasses are high,
accounting for 50-55 per cent of the
total losses registered.

Hence, as already often mentioned, any
efforts made towards further reducing sucrose
losses in Mauritius should be spent in the
boiling house as this is where investments can
be expected to pay dividends rapidly.

Sugar quality

Average CSR filterability of Mauritius raws

has improved further in 1967. Although this
improvement has not been spectacular as com­
pared to 1966, yet two important results have
been 0 btained :

(i) deviations from the mean were much
smaller in 1967; thus 13 factories
were in the 45 - 55 filterability
group as compared to 7 in 1966;

(ii) spectacular results were obtained in
certain factories where it was believed
in some quarters that raws of good
filterability could not be produced
because of the inherent conditions
prevailing ; thus Rose Belle factory
produced the best filtering sugar in
1967, whereas in 1966 it ranked 22nd
out of 23.

2. THE INFLUENCE OF TEMPERATURE ON THE pH

OF CANE SUGAR FACTORY PRODUCTS

E. C. VIGNES

The determination of the pH of factory
products is an important part of routine chemi­
cal control. The common practice is to take the
sample of hot sugar liquor to the lab where it is
cooled, and then measure the pH at room temp­
erature. Since the influence of temperature on
the different constituents of the solutions is
unknown, it is impossible to calculate the exact
pH of the material under actual working condi­
tions, which is precisely the sort of information
required. The importance of maintaining a
correct pH at different stages of the manufact­
uring process needs hardly be stressed . A low
pH gives rise to inversion, while a high pH
causes destruction of sugars, produces coloured
products , and increases the amount of soluble
calcium salts in a defecation process. Yet
factory control is based on pH values determined
at room temperature, which are inevitably
different from those prevailing under actual
working conditions.

The literature data concerning the relation-

ship between temperature and pH of sugar cane
products is scanty. CAMERON (1930) has re­
ported the differences of pH he found in clarified
juices between 5° and 95°C. In general, there
was a drop of pH with increasing temperature.

GROSS (1954) studied the pH/temperature
relationship to clarify the position as regards the
main sugar refinery products. All acid liquors
gave negative, and alkaline liquors, positive
coefficients. For 60° Bx solutions of raw sugars
from different countries, the temperature coeffi­
cient of pH, i.e. the change in pH per °C rise
in temperature, between 20° and lOooe varied
between +0.0016 for Australian sugars to
+ 0.0041 for British West Indian raws, Mauri­
tiu s sugars giving a temperature coefficient of
+0.0019.

HONIG (1963) observed in cane sugar mills
that a clarified juice with a pH of 7.2 at 300e
gave a pH of 6.5 at 80oe, although in certain
cases the pH at 800e was 7.3. According to
this author, for cane sugar products, the temp-
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erature coe ffi cient was in genera l negative for
alkaline products, but positive for pH valu es
between 5.8 and 7.0, measured at room temp­
era ture. He also rep orted data obtained in a
Cu ban factory. A positive coefficient was fou nd
for clarified juice between 30° and 80°C, but the
coeffi cient was negati ve for syrup between the
sa me limit s.

In a recently publi shed article, KULKARNJ

et al. (1967) dealt with the influence of pH
upon both raw and dire ct consu mptio n white
sugar manufacture under conditions obtaining
in India. ALL the different products ranging
from mixed jui ce to sugar were examined for
a temperature range of 30-800C. The authors
observe d in a ll cases a lowerin g of pH when
temperature was raised. In the raw sugar hou se,
clarified juice and syrup had large temper atur e
coefficients. The se decreased progressively from
syrup (0.0138) to fina l mo lasses (0.0037).

Until 1966, clarifi cat ion processes in a ll
fact ories of Mauritius consisted in either stra ight
cold liming or liming at a bout 60°C. With the
drive to improve the filterability of local raws,
a number of factories th en proceeded to lime
at the boil ing temperature , a procedure which
had given good result s partic ularly in Queens­
land ( DE ST. ANToI NE, J966). In cert ain
cases, great difficulties were experienced to
obtain the corr ect pH in clarified juice and
other products. In order to throw some light
on th is aspect of processing, it was decided in

1967 to carry out preliminary studies on th e
effect of temperatu re on the pH of the more
important pr oducts, namely, clar ified jui ce,
syrup, A- and B-molasses. At the same time the
study of the time factor in the pH/temperature
relati onship of limed juice was initiat ed. Un­
fortunately. owing to certain technical d ifficulti es,
thi s last study has had to be curtailed but will
be resumed sho rtly .

The procedure employed is described belo w.
All liquors invest igated were factory processed .
The sa mples were kept in a beaker pr ovided
with a cover to rninim.ze evaporati on. The
bea ker was placed in a th ermostatically-cont rol­
led man tle for keeping the te mperature constant.
Spaces were provi ded in the asbe stos lid for
stirrer, thermometer, and for the electrodes at
the time of measur ing pH. The instrument used .
was a Cambridge bench-patt ern pH meter
having a temp erature range of 10-IOO°C, pro­
vided with a remote liquid junction reference
calomel electro de and a glass electrode of
temp erature ran ge 10-1 40°C. At each temper­
ature studied , the apparatus was standardized
with th e buffer heated to the temperature of
measur ement; the buffer employed being a
0.025 molar so lu tion of potassium dihydrogen
phosph at e/di sodium hydrogen phosphate, the pH
of wh ich is known at different temperatures.

The pH on A-and B-molasses was deter­
mined on a dilution of I : I wt/wt basis. Result s
obtained are rep orted in Tabl e 60.

Table 60. Effect of temperature on the pH of sugar factory products

pH at different temperatur es
Change in A verage
pHjrom temperature

Product 30"C 40'C 50°C 60°C l O°C 80 'C 90°C 95°C 30 0 to 95°C coefficient :
pH;oC

6.81 6.77 6.69 6.62 6.55 6.49 6A3 6AO -OAI - 0.0063
Clar ified juice 7.34 7.22 7.10 7.02 6.89 6.80 6.76 6.70 -0.64 -0.0098

7.90 7.78 7.60 7A3 7.28 7.20 7.12 7.06 -0.84 -0.0 [29

Syrup 6.64 6.52 6AO 6.30 6.20 6. [0 6.00 5.94 -0.70 - 0.0 108

5.74 5.70 5.68 5.66 5.63 5.56 5.52 5.49 -0.25 -0.0038
A-m olasses 5.90· 5.88 5.85 5.82 5.76 5.72 5.65 5.60 -0.30 -0.0046

6.30 6.25 6.22 6.[8 6.12 6.05 6.01 5.98 -0.32 - 0.0049

B-molasses 6.23 6.18 6.[ 2 6.03 5.96 5.90 5.85 5.82 -OAI -0.0063

* pH determ ined on 28° Brix so lut ion
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It will be noticed that all pH values fall
with a rise of temperature from 30° to 95°C,
the drop being different for different products.
Clarified juice and syrup have greater tempera­
ture, coefficient than molasses. Thus for a 65°C
rise in temperature clarified juice pH drops by
anaverage of 0.63 unit, syrup by 0.70, while
A-and B-molasses by only 0.29 (average) and
0.41 units respectively. It can be inferred from
the results, and from other literature data, that
the pH/temperature relationship is not linear
and therefore pH under actual working condi­
tions cannot be calculated with accuracy from
pH determined in the laboratory at room
temperature. If the composition of technical
sugar solutions as regards acids, bases and
certain buffering salts were known, it might be
possible to compute pH from their concentra­
tions and dissociation constants at different temp­
eratures. One way to deal with the situation
would be to carry out pH measurements over

a long period of time and work out average
empirical temperature coefficients for different
products. This procedure would obviously be
subject to certain errors. Ideally, pH should be
determined under working temperature condi­
tions but this, apart from all the technical
difficulties involved, demands the re-organization
of the whole structure of chemical control.
In the latter case the concept of neutrality
would also have to be changed. The notion of
a pH of 7 as being neutral could no longer
apply. The ionic product of water (Kw) changes
with temperature and attains 48.00 X 10-14 at
100°C. Since by definition, a solution in which
the hydrogen - and hydroxide - ion concentrations
are equal, is termed an exactly neutral solution,
it follows that, for instance, at 100°C a neutral
solution will have a pH of 6.16 . Tt may be conclu­
ded that all the different aspects of pH control need
to be carefully examined if, eventually, a satis­
factory solution to the problem is to be attained.
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3. DESIGN OF pH CONTROL STATIONS FOR HOT LIMING

IN CANE JUICE PROCESSING

F. LE GUEN

Until a few year s ago , the normal practice
III Mauritius for the liming of mixed juice was
to use cold liming (SPENC ER and M EA DE,
1963). The lime was added to the juice in tanks
provided with stirrers and inverted cones (LE
G UEN, ]963) to ensure good mixing. Juices
encountered in Mauritius had been fairly easy
to clarify up to about that time, and that
procedure had the advantage of being both

simple and easy to control manually in the
event of failure of the automatic pH controller.
Moreover, coating of the electrodes gave little
trouble, as with cold juice it took place slowly
in most cases.

During the last few years, many factories
have adopted the practice known as hot liming
(SPENCER and MEADE, 1963). At first, this
was carried out at 55-60°C, but the practice is
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Sudden changes in pressure in this line are as
harmful to good control as changes in rate of
flow of juice .

v) The density of lime used should be
low, around 2° Baurne . Otherwise, troubles are
encountered through deposition of lime in the
pipes and control valve. Hence it is necessary
to have a control valve of capacity 11 - 2
times the average amount of lime required at
2° Baurne. Attempts to use too small a valve
usually result in the use of lime of high density

leading in turn to pipe blockages.
vi) It is essential to provide for flushing

of the lime piping as well as of the pipe bring­
ing the juice sample to the electrodes, since
these parts of the system are liable to become
blocked with lime or floc unless they are flushed
regularly. Normal practice in Mauritius is to
provide also a by-pass for the control valve by
means of a pipe returning the lime to the lime
tank. This enables to keep the lime moving in
the pipes whenever a shortage of juice occurs .

TO FLASH TANK

I
WATER FOR FLUSHING PIPE

1

T
3'

TO pH CONTROLLER

I

RAPID flOW OF JUICE SAMPLE
UP TO THIS POINT REDUCES
TIME LAG S

COOLING WATER
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Fig. 35. Sketch of installation for timing in the pipe leading to the flash tank.
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vii) It is of course of the utmost importance
if good control is to be achieved to reduce
time lags in the control loop to a minimum.
Hence the sampling point should be placed at
the exit of the mixing device, whilst the lime
injection should be just before the mixing
device. The juice sample should be brought as
quickly as possible to the electrodes and the
control valve also should be situated close to
the point of lime inject ion.

A practical way of bringin g the juice
sample quickly to the electrodes is to achieve
rapid flow of juice in the pipes leadin g to the
electrode vessel, the excess of ju ice being made
to by-pass the electrode vessel to avo id submit­
ting the electrodes to a too high hydrostatic
pressure (fig. 35). With hot lirning, rapid rate
of flow in the juice sample line also helps to
avoid blockin g of tho se lines with floc.

We now propose to consider a few pro­
blems arising when the liming point is (a) in
the pipe leading to the flash tank; (b) in a pipe
after the flash tank; (c) at the flash tank ;
(d) in a liming tank situated between the flash
tank and the clarifier.

a) Liming in the pipe leading to the flash tank

The set-up shown in fig. 35 has been
successfully used for liming in the pipe lead ing
to the flash tank. The mixing device consisting
of a cylindrical core support ing baffles, the
direction of which changes every 3 inches, is
fitted into the p ipe leading to the flash tank,
lime being injected at the inlet of the mixing
device. The lime is mixed with the juice through
the turbulence arising inside the device and a
sample of the juice coming out of the device
is led to the electrode vessel.

The main source of trouble when liming
before the flash tank comes from the presence
of bubbles in the juice due to partial flashing
of the juice , as the pressure gets lower along
the pipes. Each bubble opens the electr ic circuit
as it passes between the electrodes and shows
up as a kick of the pen on the pH chart. The
'presence of a large number of these bubble s
ma y disturb comp letely the operation of the
pH controller unless the trouble is overcome by
allowing the juice to flash before reaching the
electrodes, or by cooling the juice sample suffi-

ciently below boiling po int to suppress the flash.
In many cases, coolin g of the juice sample has
to be resorted to in any case since many
manufacturers of pH control equipment do not
supply electrodes able to withstand temperatures
higher than 90°C. Some manufacturers do supply
electrodes withstanding up to 135°C and with
such electrodes it is only necessary to allow
the juice to flash to atmosphere before reaching
the electrodes. Cooling of the ju ice to 80°C
may be achieved by allowing the juice to flow
through a jacketed copper pipe i inch. diam.
and about 7 ft long whilst cold water is circu­
lated in the jacket. Fig. 37 shows a chart
of the control achieved with the set-up of fig. 35,
all the lime required being added to the juice
through the control valve.

It should be noted that whenever liming is
carried out in a pip e, split-globe valves (fig. 36)
are extremely useful because they handl e sludges
quite well owing to the smooth S shape of
their flow contour, are easy to service and
maintain, and have far better control character­
istics than Saunders Pat ent valves. Thi s good
control characteristic is highly desirable in such
an application. Saunders Patent valves are quite
suitable for cases where liming is carried out
in a tank, but are at a disadvantage owing to
their poor control characteristic s when timing
is done in the pipe.

Fig. 36. Split-globe type valve.
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b) Liming in the pipe between the fl ash tank
and the clarifier

The set-up which has just been described
coul d be insta lled in th e pipe between the flash
tank an d the clarifier. No trouble should then
be encountere d with bubbles in the ju ice ; in
practice some difficult y is somet imes experienced
in findin g a portion of pip e suitable for the
insertion of the mixing device, or to get suffi­
cient hydrostatic head to ensure ad equ ate rate
of flow through it. But whene ver liming is
carri ed out before the flash tank, the latter
should preferably be of the typ e in which the
jui ce flashes and runs out immed iately at the
bottom. When this is the case, no stagn­
ant zones exist where floc might coagulate
readily. If the design of the flash tank is such
that the level of juice is always high in it,
there is opportunity for floc to ' form in the
flash tank if the juice is a lready limed , and in

such cases the re is probably advantage in
liming after th at tank . In some fact ories, how­
ever , it has been claimed th at slight ly higher
rates of sett ling are achieved when liming is
done before the flash tank, but it is not yet
possible to confirm or disprove these claims .

c) Liming at the fl ash tank

It may perhaps be po ssible, with a flash
tank designed for the purpose, to achieve good
pH control whilst using the turbulence created
by the flashing juice to provide adequate mixing.
In mo st cases, howeve r, the existin g flash tank
is designed in such a way th at th e flash occurs
in the upper half of the tan k and there is in
con sequence insuffi cient mixing in the lower half.
Un less a st irr er and inverted cone are added­
a solution which rather defeats the purpose of
using th e flash to replace these items of equip­
ment - difficult ies are usually met with. In-

Fig. 37. pH control chart obt ained when liming in the Fig. 38. pH control chart obt ained with hot liming in
pipe leading to the flash tank as in fig. 35. a tank after the flash tank.
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valves. This is an impor t ant con sideration if
adequate pr eventive m aintenance is to be en­
couraged ; and it is in general prefer able to adopt
on e of th e other available schemes.

Fig. 39. Type of liming ta nk nor m ally used in M a ur itius.

sufficient mixing .n certain regions of the tank
gives rise to large' time Jags and poor contro l
is obtained. Moreov er the large amount of
flash lib erated creates d ifficu lt and unpleasant
conditions for t hose who have to m ain ta in
items of equipment such as elect rodes or contro l
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cl) Lim ing ill a tank between the fla sh tank and
the clarifier

A solut ion which man y factories ha ve
chosen to ado pt is th at of ha ving a liming tank
betwee n t he flash tan k and t he clarifier. This
solution , a lthough requmng m ore avai lable
spa ce th an th at of lim ing in the pipe, is pr efer­
red by m an y who, hav ing been used to t he
p rocedure and technique of liming in a tank
at th e time they were practising cold tim ing,
prefer to go on with that procedure which ha s
also been used in Au stralia (RELF et al. 1967)
an d is kn own to yield very good results. The
design of tank commonly adopted in Mauritius
is given in fig. 39, whilst fig. 38 illustrates a
typi cal chart obtained with that set-up.

The author wishes to acknowledge the
co -operat ion of members of the staff of The
Mount and Mon Desert-Alma factories, as well
as those of the many other factories where
th e problems of hot liming were studied last
season .
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4. HEATING OF 1\'1:\SSECUITE BY THE JEFF ROGERS RESISTANU~ HEATER

ERI C PlAT

A massecuite resistance heate r was installed
at The M ount S.E. in 1967 for conditioning
final massecuiies pr ior to cur ing in a continuous
centrifugal. The Inst itute carr ied out a ser ies of

tests with the object of me asuring th e ca pacity
a nd amount of sucrose re-solution takin g place
in this heater.
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Description

Basically a resistance heater consists of two
electrodes dipping in a solution. Current flowing
between the electrodes heats the liquid which
acts as a resistance between the two electrodes.
The advantages of using this concept for heating
massecuite are as follows :

10. simplicity and compactness;

20. low cost ;

30. heat being generated inside the masse­
cuite itself, local overheating cannot
take place due to contact with a hot
surface.

The heater installed at The Mount S.E.
(fig. 40) was supplied by Jeff Rogers Pty Ltd.
and was designed by the Sugar Research
Institute of Mackay, Australia. It is rated at
25 kW for a massecuite having a mean specific
conductivity of 100 rnicromhos/cm and it
operates on a 400 V two-phase power supply.
It consists of two concentric electrodes between
which flows the massecuite. The inner electrode
which is a plain tube of metal has a diameter
of 9 inches and is separated from the outer
one by fibre glass supports. The outer electrode
has a diameter of 15 inches, and is made up
of nine copper rings 4 inches wide, separated

by gaps of 2 inches. These copper rings are
embedded on the inner side of a fibre glass
tube of the same diameter. The voltage applied
across the two electrodes is automatically
controlled and has a maximum value of 400
volts. Above and below the electrodes are
placed two earthed grids which prevent current
leakages to the incoming and outflowing masse­
cuite.

The heater is mounted vertically under the
massecuite gutter. To the lower part of the
heater is fixed a valve controlling the throughput
of massecuite to the centrifugal below .

The temperature of the massecuite is
controlled indirectly by controlling the current
passing across the electrodes. The specific con­
ductivity of rnassecuite is directly proportional
to its temperature (WRIGHT, 1964), so that if
the voltage is kept constant, the current tends
to increase as the temperature rises. The funct­
ion of the automatic controller is therefore to
alter the voltage so as to keep the current
constant at a pre-set value. Thus, as the temper­
ature rises, the current tends to rise also but the
voltage is automatically reduced so that the
energy input to the rnassecuite is reduced, thus
reducing the temperature of the massecuite. The
system is therefore self-stabilizing.
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In practice, the automatic controller is
adjusted by trial and error until the required
temperature at the exit is obtained. Any change
in the quality of the massecuite, or in the through­
put of the machine necessitates an adjustment
of the controller. However this is very easily
achieved in practice.

Experiment

The experiments carried out on the heater
consisted mainly in determining the amount of
sucrose re-solution taking place in the heating
process. They consisted in sampling the masse­
cuite before and after the heater, filtering these
samples in a pressure filter, and determining
the apparent purities of the two mother liquors
obtained. The difference gave a measure of the
amount of re-solution taking place.

Ten tests of two hours each were carried
out during the crop. Cold rnassecuite was
sampled continuously before the heater. This
sample was then filtered under pressure through
a screen made of a piece of batch centrifugal lining.
The hot rnassecuite was spot-sampled every twenty
minutes and filtered immediately. The reason
for doing so was to avoid any possibility of re­
crystallisation of sucrose during the cooling of the
sample. The average temperatures before and after
the heater were recorded as well as the through-

put of massecuite, Any other useful information
gathered by the staff of the factory during the
whole crop was also noted.

Results and observations

The results of the tests are shown in
Table 61. In nine of them the final temperature
averaged 45°C (II 3°F) or less, while in the tenth
the final temperature was 48.9°C (l20°F). The
amount of sucrose re-solution in the first case
was 0.6 degree purity or less, with a mean of
0.3, while in the second case it was 1.7 degree.
It should be pointed out however that the
analytical error alone was ±0.3 degree purity.
The staff of the factory noted that when the
massecuite was reheated to a temperature above
45°C (I 13°F), the purity of the molasses obtained
by the continuous centrifugal tended to rise
sharply. The comparison was made with respect
to adjacent batch machines using a conventional
massecuite heater.

In general, the resistance heater was conside­
red as a bottleneck since its capacity could not
exceed 45 cubic feet per hour, except on a
few occasions when the massecuite was parti­
cularly loose. For the whole crop the average
temperatures before and after the heater were
in the region of 30DC (86°F) and 45DC (II3DF)

respectively.

Tesl
No.

II

III

IV

V

VI

VII

VIII

IX

X

Table 61. Results of tests on Jeff Rogers massecuite resistance heater

Mother liquor of cold Mother liquor of healed Re-solution Capacity
massecuite massecuite

Temp QC Brix Purity Temp QC Brix Purity Degree Ply. cu.ftlhr

30.5 87.72 28.5 44.7 90.26 28.9 0.4 35

31.5 89.30 28.6 43.4 89.69 29.1 0.5 60

31.5 90.46 27.9 45.1 90.82 28.3 0.4 40

29.0 88.59 31.8 40.7 88.86 31.8 0.0 52

33.0 88.91 29.4 42.6 90.17 30.0 0.6 43

28.0 88.81 30.1 44.4 89.73 30.1 0.0 43

29.5 90.07 29.2 43.3 90.21 29.6 0.4 42

32.0 90.14 29.4 43.1 90.52 29.0 -0.4 70

36.0 91.03 27.6 44.0 91.50 28.2 0.6 42

31.0 88.47 29.8 48.9 89.61 31.5 1.7
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Appendix I

Consider a rnassecuite resistance heater consisting of two concentric electrodes of diameter Do
and D p and of height 1 inch.

+V

The mean conductivity of the rnassecuite is k micrornhos/cm (see Appendix II).
The voltage across the two electrodes is V volts.
The current flowing across the electrodes is i amps.

Consider one cylindrical element of rnassecuite of radius R inches and thickness dR
Let potential drop across element equal dV
Area of element is 2 7T R x 1 inch?

Therefore dV
k x 2 re R X 2.54

volts

Integrating over the:whole thickness of massecuite

Do
106 X X log,

D;
V volts

27T X 2.54 k
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2 re X 2.54 X ICy
amps

Yi
Power generated P Vi watts kW

IOJ

2 re X 2.54 X kY z

P kW
Do

106 X IOJ X log, --
Di

kY Z

P
Do

107 X 6.26 X logo-­
Di

kW per inch length of heater

Appendix II

Consider a massecuite resistance heater consistmg of two parallel electrodes of unit width
between which massecuite is flowing at a constant rate.

m

-l-rt---
1Tl

- --- -

I
L

-- - - --

J-
T --

+V
0

.- - ----

_ 1/1
121---D~

L height of electrodes,
D distance between electrodes,
Y voltage across the electrodes,
m flow rate of massecuite,
c specific heat of the massecuite,
T( - temperature of massecuite at entry,
T Z temperature of massecuite at exit,
k, conductivity of massecuite at entry,
k, conductivity of massecuite at exit,
(all above units are chosen so as to be consistent).
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The conductivity of massecuite has been shown to be directly proportional to its temperature
(WRIGHT, 1964). This has been confirmed by tests carried out on various local massecuites,

Therefore k, = aT 1, kz = a'T, where "a" is a constant.
Let k be the mean conductivity of the massecuite throughout the heater.

kL
Conductance of massecuite between electrodes -- X

o

kL
Energy balance through heater : v: - - mc(T i - T I)

o

Therefore
k mcO

... . . .. . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .(1)

Consider an element of rnassecuite as shown in diagram
dL thickness of element
k conductivity of massecuite element
T = temperature of massecuite element
dT - temperature rise through element

kdL X

Conductance of element
o

Heat balance through element

Since k = aT,

yZ
kdL

o
mcT

D

D

Integrating over the whole heater

= mcdT

dT
mc

T

o



mcD
Therefore

Comparing (1) and (2)
-
k

a

a
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(2)

Replacing a'I'. by k. and a'I', by k,

k , - k l

log mean conductivity of massecuite

5. DESIGN AND OPERATION OF A LABORATORY VACUUM PAN

E. PIAT & A. BERENGER

Design

During the 1966 crop it was felt that
a laboratory vacuum pan would be most
handy for carrying out various studies relating
to raw sugar filterability. The pan was designed
by E. Piat and, after a few modifications, was
completed by the beginning of the 1967 crop.
It is shown in plate VIII and fig. 41 and has
the following characteristics:

Diameter
Height
Capacity
Graining volume
Heating surface
Speed of impeIler
Diam H "

Diam. of downtake ...

9in
14 in.
10 litres (maximum)
2 litres

96 sq. in.
300 r.p .m.

3i in.
4 in.

The body of the pan is made up of three
parts: a flanged cylinder, a flat cover, and a
conical bottom. On the cylindrical part, sight
glasses made from ordinary 16 inch slab glass
are provided. These are held in position by
means of 4 bolts, and the air-tight seal is
conveniently made from Devcon Flexane 185
which is applied as a putty and becomes
rubber-like on setting. A drain cock placed on
the side of the pan, is used for seeding the
massecuite.

Mounted on the conical bottom are :

i) the central downtake consisting of a
piece of 4-inch diameter copper pipe;
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>---- --------- BALL BEARING

.,.,.--------------- PACKING

o
'----------""'------:---- GLAND

9

~_____:~------IMPELLER

~""'------- DOWNTAKE

'---- - - - STEAM MANIFOLD

GLOBE TVPE VALVE

FIBRE BEARING

'----------DISTRIBUTlON RING

Fig 41. Laboratory vacuum pan (details).
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ii) t he steam- heated element, which consists
of three concentric rin gs mad e of
-} inc h diameter copper tubing, the inlet
and outlet manifolds being opposite to
eac h other ;

iii) the cuito rneter electrodes which have
been specially designed for ease of
removal and cleaning ;

iv) th e drain p lug whic h fits in a two­
inc h soc ket at the apex of the cone;
in the centre of this plug is the jui ce
inlet which is controlled by a valve
immediat ely below th e plug ; fixed to
the top of the plug is a fibre bushin g
which ac ts as a guide for the shaft of
the stirrer ;

v) th e sampler : it was fo und th at the
simplest and most relia ble sampler
consisted of a valve to which is adapted
a 2-inc h lengt h of transparent tubing;
t he finger is pressed on the open end
of the tu bing to form an air-tig ht seal
and th e valve is opened ; mass ecu ite
flows down th e tu bing by gravity
and after closing the valve, t he sample
is drai ned off.

At the cent re of the top cover are th e
bearing and a ir-t ight packing of the stirrer.
The latter is composed of a i-inc h diameter
stain less steel shaft to which is attached a
3~~inc h diameter Webre-type impell er. The
drive is by mean s of a q- H.P. electr ic motor
rotating at 1500 r.p .m. , speed reduction of 5 : I
being obtained by belt coupl ing.

The surface condenser used consists of a
piece of 2-inch B.S. pi pe one foo t long, imi de
which four }-inch d iame ter copper tu bes form
the cooling surface. The cooling water circu la tes
ou tside the tubes an d th e vapour inside.

T he vacuum pump has a nom inal d isplace­
ment of 2.5 cubi c feet per minute, and maint­
ains a vacuum of 26 inches Hg.

The boiler used to generate 5 lb/sq. in
steam is a pre ssure coo ker fitte d with a 2.6 kW
kettle element. Condensed steam from the pan

coil returns to th e boiler by gravity, so as to
form a closed circu it. Thus no add itional water
is needed during the whole str ike, bu t the
system requ ires a vent pipe in the circuit so
as to allow removal of incondensible gases
fro m time to time.

Operation

Th e vacuum pump is switched on and
3.5 lit res of syrup are suck ed into the pan.
The steam valve is op ened and the syrup
concen tra ted to a -i-inch thread, When thi s
po int is reached, the cuitorneter reading is noted
and slurry (1.6 ml of a finely ground slurry
con taining 390 gra ms of refined sugar per litre)
is suc ked in slowly. The cuitometer reading
shou ld henceforth not be allowed to drop until
the grai n is fully esta blished and throughout
the growing period .

M ovement wat er at ab out 60°C is then fed
to the pan during the gra in establishment
period which lasts 40-45 minut es, a t the end
of wh ich about 2 litre s of water have been
consumed and the pan conten ts approximate
2-.t litres of massecuite.

Syrup diluted I : I with water an d heated
to 60°C is then fed in. The dilu tion is gradually
decrea sed until the feed is made up of pure
syrup. Feedin g wit h the latter is continued
until the desired vo lume of massecuite has been
boiled. Exhaustion of the mother liqu or is then
carried out by feeding in gradually about 700 ml
of movement water. Fi na lly, about five minutes
pr ior to d ischa rging the pa n, the cuitometer
read ing is a llowed to drop to a figure appr oxi­
mately ten per cen t below t hat registered so
far in order to heavy up tile massecuite.

Before using the pan in studies relating to
raw sugar filterabi lity it was first necessary to
determi ne whet her reproducible results could be
obtained with the equipmen t and under th e
ca refu lly controlle d condi tions descr ibed a bove.
To thi s end stri kes were boi led in duplicate
fr om various syrups, and th e sugar fugalled
from the massecu ites obtained were ana lysed
for filterability by the CSR method . Typica l
results ob ta ined are given in Ta ble 62.
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Table 62. Reproducibility of results when boiling strikes in the laboratory vacuum pan

Strike Pan Origin of Purity of Purity of Purity CSR
No. boiler syrup syrup running drop fitterability

A.B. The Mount 90.7 74.6 16.1 69.4

bis A.B. 90.7 74.2 16.5 69.6

2 S.M. The Mount 87.5 71.0 16.5 67.6

2 bis S.M. 87.5 70.3 17.2 67.8

3 A.B. Man Desert 89.5 76.4 13.1 76.8

3 bis S.M. 89.5 75.7 J3.8 76.5

As may be observed from the above
results, reproducibility results can easily be ob­
tained with the equipment, even when the
strikes are boiled by different boilers. This

important aspect of the question having been
settled, it is hoped that the pan will help to
throw further light on the causes of poor
filterability in cane raw sugars.

6. QUANTITATIVE MEASUREMENT OF ENTRAINMENT IN VACUUM PANS

S. MARIE-JEANNE

The object of the study was to determine
quantitatively the amount of sugar lost in
vacuum pans by entrainment. To achieve this
it was decided to observe two conditions:

i) accurate determination of small amounts
of sucrose in condenser water;

ii) precise measurement of the volume of
condenser water.

Method of analysis

Several of the methods available for the
quantitative determination of small amounts of
sucrose in sample solutions were experimented
with and the citric acid method (ANDO and
KIUCHI, 1965) was finally considered best
suited and chosen. Recovery experiments with
condenser water carried out in the laboratory
showed that it is accurate to within 2 ppm.
This method has also the advantage of providing
rapid determinations and the reagent can be
kept for seven weeks. The equipment and
chemicals necessary are :

Citric acid - sulphuric acid.

Test tubes (int. diam. 1.5 cm, length 12.5 cm)
with glass stopper.
Colorimeter.

Procedure

5.0 ml of the citric acid-HzS04 reagent is
pipetted into a test tube and 1 ml of sample
solution added to the test tube within 20
seconds, after which the mixture is shaken
vigorously for 5 seconds with glass stopper in
place. After shaking, the test tube is first
heated for 10 minutes in a boiling water bath,
then placed in ice-cold water for cooling to
room temperature. The solution is then trans­
ferred to a I cm cell and its absorbancy mea­
sured at 420 Il. This reading is compared with
the standard curve prepared with pure sucrose
solutions.

Measurement of condenser water

For this purpose it was decided to use a
rectangular weir. The accuracy of the measure­
ments had to be tested and this was achieved
with the help of a vacuum pan equipped with
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its own barometric condenser. The vacuum pan
was also equipped with the following :

i) mercury barometer for boiling pressure
measurements;

ii) thermometers for condenser water inlet
and outlet temperatures ;

iii) by-pass and scale for weighing calandria
condensate.

The rectangular weir was placed at the
discharge of the seal tank of the condenser.
The cooling water was fed to the condenser
from a water tower, and its rate of flow there­
fore varied with the fluctuations In boiling
pressure.

It was assumed at first that the total
evaporation in the pan was equivalent to the
amount of condensate from the calandria and
by weighing this condensate it was therefore
possible to obtain the amount of evaporation
during a strike or any part of a strike. This
assumption was verified by measuring the
condensate and calculating the evaporation
from a Brix balance. Condensate was measured
by by-pa ssing it to two tared cylindrical con­
tainers. As soon as evaporation had started,
measurements were made during half-hour periods
whilst weir, temperature and boiling pressure
measurements were taken every 3 minutes .

The mean weir value was read against a
previously calculated curve and gave the volume,
hence the weight, of condenser water used
during the 30-min. periods. On the other hand,
the weight obtained from the condensate mea­
surement gave the evaporation during these
periods. From these figures the actual cooling
water ratio was calculated and was found to
be about 21.6.

The theoretical cooling water ratio was
also calculated from the cooling water inlet and
outlet temperatures and the boiling pressure;
it was found to be 21.2. The se figures show the

reliability of the weir measurements in spite of
frequent variations of the level of water over
the weir due to boiling pressure fluctuations.

Sampling of condenser water

In the case under study, condenser water
was not recirculated and it was therefore not
necessary to analyse that water for sugar. But
in cases where the water is recirculated and
contains residual sugar, the percentage of sugar
in the cooling water should be subtracted from
that found in the condenser water, and the
result multiplied by the total volume of conden­
ser water to give sucrose lost. The error which
is introduced by multiplying the percentage of
residual sugar by the volume of water leaving
the condenser. instead of that entering, is neglig­
ible since the cooling water ratio is large .

Sampling of condenser water was carried
out at 3-minute intervals and composited over
one-hour periods. No preservatives were used
as prior laboratory experiments with condenser
water had revealed no deterioration of sucrose
for at least 3 hours.

The sucrose content obtained after analysis
was multiplied by the volume of condenser
water measured during the equivalent period
to give the amount of sucrose lost by entrain­
ment.

Results

Some of the results obtained will now be
discussed. Table 63 gives figures for a strike in
which a blend of syrup and Avrunnings was
concentrated and seeded with slurry for the
production of footing to be used for A-and B­
ma ssecuites . Samples were composited over
periods indicated as A, B, C and D, which
corresponded respectively to concentration (39
mins) , seeding and bringing together (60 mins),
and growth (60 and 81 mins),

Table 63. Results of sampling and analysis

D

8J
4.82
1.43
6,948

196.74
0.5
5.0
0.984

(A-strike)

PERIODS
C

60
5.10
1.54
5,544

156.98
0.5
5.0
0.785

B

60
4.97
1.50
5,400

152.91
0.9
8.0
1.223

A

39
4.67
1.35
3,159

89.45
0.4
4.0
0.357

Duration, mins . . ..
Mean weir lecture, in.
Equivalent flow, cu . ft./sec.
Total flow, cu . ft.

" "cu. metres
Colorimeter reading x 10
Equivalent sucrose content mg/l
Total sucrose lost, kg.
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Total sucrose Jost during th e whole strike
a mounted to 3.3 kg . Yet it shou ld be pointed
ou t th at the average time for boiling such a
stri ke is normall y 2-!- to 3 hours whilst , in the
present cas e total duration was 4 hours. In
other words, the eva poration was carefu lly
cont ro lled and ent ra in ment minimized. In
industrial practice, how ever , such is not always
the case. Thus, duri ng another similar test
sucrose lost during concentration alone amount­
ed to 3.4 kg, whilst in the case of an A-strike
wh ich lasted 1 hour 48 min s, tot al sucrose lost
was 3.9 kg.

Conclusion

In Mauritius, losses due to entrainment m

evapor at ors and vacuum pans are generally
small. T hus, in several factories to ta l undeter­
mined losses amount to only about 0.05 per
cent on ca ne. H owever, the sma ller losses a re,
the mo re important it is for the chemis t to
locat e them in order that he shou ld be in a
posit ion to reduce them fu rther.

In fac to ries where pans are equipped wit h
ind ividual condensers, the method offers a tool
t o m easu re quantitatively which pans entrain
m ore sugar. The method can a lso be app lied to
pan statio ns with central condensers, provided
the accuracy of the weir can be che cked.

Finall y, th e method could a lso be use d with
advantage for chec k ing the efficiency of entrain­
ment separators.
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7. CHEMICAL CONTROL

(i) THE EXHAUSTIBILITY OF MA URITI US FINAL MOLASSE S

E . C. V1G NES, M. RANDABEL & M. ABEL

In any factory, th e ma in o bject is to reco ver
the maximum a mount of sugar fro m the mater ­
ia l ente ring the boil ing-h ou se. H ow far this is
achieved in practice, is often judged from the
puri ty of the final molasses. This figu re, however,
is n ot by itself the best cr iterion as the purity
atta ined in not nece ssarily the minimum which
cou ld be obtained under the p revailing condit­
ions.

It has lon g been known that the fina l
purit y attained dep ends t o a great extent on
the com position of th e molasses, and va ries accord­
ing to the amount of non -sucr ose impurit y
present. From G EERUGS classical studies, and

fro m the large a mount of work carried out in
several sugar countries , it appears that reduc ing
sugars and ash exert the greatest influ ence. As
a resu lt, numerous authors have attem pted to
esta blis h equat ions to relat e m inim um pu rity of
fina l molass es with the impurit ies they contain.

For instance, after an extensive stud y of Java
m o lasses , SIJLMANS (1934) derived the formula

lOO x i .
- 100' + XI' for calculating the so -called prac-

t ica l exhausti bi lity of fina l molasses, where
XI is sucrose % non-sucr ose and was obtai ned
fro m anot her equa t ion involving suc rose,
hexose and as h. The m ain o bject ion to Sijlmans '
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formula was the assumption that the solubility
of sucrose in final molasses was influenced by
hexose alone and no other non-sucrose cons­
tituents (HoNIG, 1959). DOUWES DEKKER (1949)
carried out a statistical survey of 150 final
molasses produced in Java factories during
1938 and 1939 and calculated the well-known
"Douwes Dekker formula", which is the actual
regression formula showing the relationship
between final purity, reducing sugars % non­
sugars and sulphated ash % non-sugars

P = 35.886 - 0.08088 r -I- 0.26047 a
where P = expected true purity,

r reducing sugars % non-sugars
and a sulphated ash % non-sugars.

It must be emphasized that modern equip­
ment enables factories to reach even lower
purities than indicated by the above formula
without difficulty.

In several other countries, attempts have
been made to establish criteria by which to
judge molasses exhaustion. Thus Hawaiian
factories use a guide (PAYNE, KENDA &
IWATA, 1952) based upon the Reducing Sub­
stances/Specific Conductance ratio . Specific
conductance, which is proportional to ash , is
determined on a molasses solution of 28° Brix.
The formula reads as follows :

Y = 38.55 - 61.9x -I- 49.9 x2

where Y refractometric sucrose purity
and X reducing sugars/specific conductance .

In the Philippines, the apparent target
purity of final molasses (HoNIG, 1956) is given
by the expression

24.0 - 0.11 r -I- 0.26 a
where r reducing sugars % non-sugars
and a = ash % non -sugars

From the analytical data of final molasses
from 36 factories for two consecutive milling
seasons, WEI-CHEN, TSIN-HOW Hsu and PEI-CHUI
WENG (1952) derived the following equation in
Taiwan :

P = 19.789 + 0233 r -I- 0.4695 a
where P = expected true purity

r reducing sugars % non-sugars
and a = ash %non-sugars

The formula has proved successful in appraismg
the exhaustibility of final molasses in that
country.

Although the Douwes Dekker formula was
developed for Java, it has been found to apply
quite well in other countries, in Queensland for
example, where it has been used to show which
factories are inefficient in low-grade work
(VENTON, 1951). In Mauritius certain factories
have applied it satisfactorily to follow their
molasses exhaustion. However, it is clear that
the constants found in Java do not necessarily
hold for Mauritius molasses, and a better in­
sight into the low grade department work
could be obtained if the formula were recalcul­
ated to bring it in line with local conditions.
Also, local routine chemical control does not
include the determination of dry matter by
drying, and therefore, if true purity is needed
for comparison purposes, it is necessary to derive
an equation capable of converting refractometric
Brix to dry matter.

Consequently, during 1967 the Sugar Tech­
nology Division carried out a comprehensive
study designed , (a) to enable refractometer
results, with corrections, to replace the delicate
and time-consuming detenninations of solids by
drying; and (b) to calculate an exhau sti bility
formula applicable to local molasses.

Average crop samples from 2l defecation
factories were collected and analysed for dry
matter (true solids),refractometric Brix at 1 : 6 w/w
dilution, ~ ucrose, reducing sugars and sul­
phated ash . Dry matter was determined by
drying in a Gardiner oven at Tate & Lyle
Research Cent re, Keston. Refractometric Brix,
sucrose, reducing sugars and ash were deter­
mined by the usual analytical methods.

G ARDlNER and FARMlLOE (1954) have shown
that dry matter can be calculated from the
refractometric Brix by applying invert sugar and
ash corrections. The invert sugar correction
adopted by them was given by - 0.00025 X dry
matter X invert sugar, a correction used in
Tate & Lyle refineries for all products (de
WHALLEY, 1949). When this correction was
applied to local molasses, the ash correction
worked out at + 0.0049 X dry matter X sulpha-
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ted ash (Table 64). It should be pointed out
that the constant derived by the above-mentioned
authors, namely + 0.0043, is in close agreement

with that obtained in the present work . In
other words, dry matter can be calculated from
the equation :

Dry Matter
Refractometric Brix at 1 : 6 w/w dilution

.. . . .. . . . . .. . . . . . ... . . .. (1)
I - 0.00025 invert sugar + 0.0049 sulphated ash

Table 64. Determination of ash correction factor for final molasses

Factory No . Solids by drying Refractometric R .S. Sulphated ash Ash correction
in Gardiner oven Brix % % factor

I 82.93 88.44 15.02 16.17 0.0043
2 83.12 88.77 12.48 16.47 0.0043
3 83.33 89.54 16.93 15.83 0.0050
4 82.32 88.71 14.68 16.44 0.0049
5 82.31 89.07 10.96 17.31 0.0049
6 82.59 89.13 12.73 17.02 0.0048
7 83.50 89.73 15.19 15.79 0.0050
8 80.87 86.61 15.77 14.35 0.0052
9 81.25 87.18 14.56 14.27 0.0054

10 82.33 88.20 15.55 15.22 0.0049
11 83.11 89.67 13.10 17.55 0.0047
12 82.18 88.65 13.23 17.80 0.0046
13 82.21 88.95 13.10 16.79 0.0051
14 84.24 90.51 14.03 15.63 0.0050
15 79.59 85.59 15.72 13.59 0.0058
16 82.40 88.17 13.62 17.39 0.0042
17 82.46 89.25 14.37 15.93 0.0054
18 81.81 88.65 12.83 17.66 0.0049
19 82.18 88.92 12.62 16.01 0.0053
20 80.49 86.46 12.62 16.06 0.0048
21 81.97 88.14 12.49 16.36 0.0048

A verage value 0.0049

The correlation coefficient of equation (I)
is 0.90. In addition, a statistical analysis was
made of the relevant figures with a view to

correlating dry matter directly with refractometric
Brix and the following regression formula
calculated :

Dry Matter 0.834 Refractometric Brix + 8.42 (2)

The correlation coefficient of this equation (2)
is 0.94. It is intended to carry out further
analyses of final molasses in order to determine
which of the two above equations can predict
dry matter more accurately. Until results are
available either equation can be used in the
calculation of true purity of final molasses.

Table 65 shows the difference between dry
matter obtained by drying in a Gardiner oven

and refractometric Brix corrected for invert sugar
and sulphated ash .

The composition of average final molasses
for the 1966 crop is given in Table 66
A statistical analysis was made of these
figures, and the following regression equation,
showing the relationship between true purity,
reducing sugars % non-sugars and ash % non­
sugars was calculated.

Expected True Purity = 46.4 - 0.14 redu cing sugars % non-sugars - 0.02 sulphated ash % non-sugars . .. . .. .. . .. .(3)
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Table 65. Comparison between dry matter and corrected refractometric Brix

Factory No .

I
2
3
4
5
6
7
8
9

10
I1
12
13
14
15
16
17
18
19
20
21

Dry mal/er %

(a)

82.93
83.12
83.33
82.32
82.31
82.59
83.50
80.87
81.25
82.33
83.11
82.18
82.21
84.24
79.59
82.40
82.46
81.81
82.18
80.49
81.97

Corrected
refractometric Brix

%
(b)

82.23
82.38
83.42
82.38
82.31
82.51
83.58
81.22
81.76
82.38
82.82
81.79
82.44
84.35
80.54
81.50
83.06
81.83
82.69
80.39
81.84

Difference %

(a - b)

+ 0.70
+ 0.74
- 0.09
-0.06

0.00
-+- 0.08
- 0.08
-0.35
-0.51
- 0.05
. 0.29
+ 0.39
- 0.23
- 0.11
- 0.95
: 0.90

- 0.60
- 0.02
-0.51
+ 0.10
-I 0.13

It is clear from the new formula that
reducing sugars are the more important factor
governing exhaustibility, ash content affecting
true purity only to a small extent; this had
already been noticed in Hawaii by PAYNE et al
(lac. cif.) who found that in fact a straight
reducing substances guide would be equally as
good as Reducing Substances - Ash Ratio.

As the above equation demands long and
involved calculations, a simple formula capable
of easy application in industrial practice was
desirable. An expression involving the relation­
ship between purity and reducing sugars/ash
ratio was obtained from the relevant figures of
Table 66 in the form :

Expected True Purity = 43.4 - 2 x reducing sugars/ash (4)

Table 66. Composition of average Mauritius final molasses, 1966

Reducing Sugars Sulphated Ash
Factory No. Dry mal/er Sucrose % True Purity % Non-sugars % Non-sugars

1 82.93 33.87 40.8 30.62 32.96
2 83.12 34.82 41.9 25.84 34.10
3 83.33 32.64 39.2 33.40 31.23
4 82.32 33.06 40.2 29.80 33.37
5 82.31 34.94 42.4 23.14 36.54
6 82.59 34.94 42.3 26.72 35.72
7 83.50 34.66 41.5 31.10 32.33
8 80.87 33.25 41.1 33.12 30.13
9 81.25 35.18 43.3 31.60 30.97

10 82.33 34.84 42.3 32.74 32.05
11 83.11 33.51 40.3 26.41 35.38
12 82.18 33.33 40.6 27.08 36.44
13 82.21 34.23 41.6 27.30 34.99
14 84.24 36.07 42.8 29.13 32.45
15 79.59 32.36 40.7 33.28 28.77
16 82.40 35.42 43.0 28.99 37.02
17 82.46 34.23 41.5 29.79 33.03
18 81.81 34.15 41.7 26.92 37.05
19 82.18 34.79 42.3 26.63 33.78
20 80.49 34.60 43.0 27.50 35.00
21 81.97 34.83 42.5 26.50 34.71
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Table 67. True purit y compared to puritie s obtained by new fonnulae

Factory No . True Pur ity Formula (3) Difference Formula (4) Difference
(a) (b) (a - b) (c) (a - c)

I 40.8 41.5 - 0.7 41.6 -0.8
2 41.9 42.1 - 0.2 41.8 -!- O. I
3 39.2 41.1 - 1.9 41.2 2.0
4 40.2 41.6 - 1.4 41.6 - 1.4
5 42.4 42.4 0.0 42.2 .\ 0.2
6 42.3 42.0 \ 0.3 42.0 ·1 0.3
7 41.5 41.4 \ 0.1 41.4 .\ 0.1
8 41.1 41.2 - 0.1 41.2 + 0.1
9 43.3 41.4 + 1.9 41.4 -l 1.9

10 42.3 41.2 + 1.1 41.4 -+ 0.9
1I 40.3 42.0 - 1.7 42.0 - 1.7
12 40.6 41.9 - 1.3 42.0 - 1.4
13 41.6 41.9 - 0.3 41.8 - 0.2
14 42.8 41.7 + 1.1 41.6 -1- 1.2
15 40.7 41.2 - 0.5 4 1.0 - 0.3
16 43.0 41.6 1.4 41.8 ! 1.2
17 41.5 41.6 - 0.1 41.6 - 0.1
18 41.7 41.9 - 0.2 42.0 - 0.3
19 42.3 42.0 0.3 41.8 0.5
20 43.0 41.9 1.1 41.8 ·j· I. 2
21 42.5 42.0 - 0.5 41.8 + 0.7

In Table 67 true purity obtained by drying
is compared to the purities calculated from the
new formulae. It will be observed that result s
obtained from (4) agree well with tho se derived
from (3) and, since the former formula is
simpler in its application, its use is recommended
for calculating the expected true purity of final
molasses with a view to comparing it with
actual true purity. This procedure will enable fac­
tory chemists to assess more accurately the effi­
ciency of their Iow-grade department .

As will have been noticed, so far no
mention has been made of viscosity which is,
however, an important factor to consider in
molasses exhaustion. In fact , a complex relation­
ship exists in molas ses between viscosity on one
hand , and concentration, temperature, purity and

saturation temperature on the other. Viscosity
varies widely on account of the nature and
amount of non -sugars; unfortunately, nothing
can be done to change the behaviour of these
constituents.

A high concentration of solids is necessary
to maintain effective supersaturation in low
purity products . Viscosity increases with solids
concentration, and finally becomes a limiting
factor in molasses exhaust ion. From the above,
it can be assumed that maximum exhaust ion
will be achieved by working at the maximum
viscosity compatible with the strength of the
crystallizing equipment. However, in order to
retain all the benefit attained in so doing, careful
attention should, in addition, be paid to dilution
and reheating and to centrifugalling procedure.
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(ii) INVESTIGATION INTO THE POSSIBLE CAUSES OF DIFFERENCES BETWEEN DENSIMETRIC

AND REFRACTOMETRIC BRIX OF FINAL MOLASSES

F. LE GUEN, M . RANDABEL & M . ABEL

Refractometric Brix has been in use in
Mauritius since 1965 for routine chemical
control of sugar factories, and it had been noted
since that year (RANDABEI.. and LE G UEN,
1966) that wh ilst the difference between the
densirnetric and refractometr ic Brix of final
molasses was in many cases of the order of 7
points, there were factories wher e the differences
were as large as 13, and in others it was as
small as 5.

In Hawaii which was the first country to
adopt refractometric Brix for routine chemical
control, it ha s been found that the differences
m Brix are dire ctly proportional to the as h
content (HANSSON, 1940), but the differences
in Brix that were reported there, lie with in
narrower limits, namely 3.2 and 7.9, whil st ill

Mauritius the ran ge is 4.6 to 13.3.

With the aim of providing some explanat ion
for thi s variation, mean samples of molasses

from each of the twenty-three sugar factories
were collected in 1965 and analysed for various
constituents, as shown in Table 68. The object
of the experiment was also to provide data for
recalculating coefficients in formulae similar to
those of SlJLMANS (1933), DOUWES DEKKER
(1949) and DE SAINT ANTOINE and LAMUSSE
(1959) that might be used when refrac­
tometric instead of den simetric Brix of final
molasses is measured. Difficulties were expe­
rienced however III dete rmining accurately the
dry matter by means of the vacuum oven which
was then available, and the following year the
experiment was repeated with samples of molas­
ses for the 1966 crop, the dry matter being
determined this time by means of the more
accurate GARDINER (1953) oven at Tate &
Lyle Research Centre. The opportunity thus
arose to collect data concerning the differences
in Brix for 1966 as well as 1965 and the results
obtained are given in Table s 68 and 69.

Table 68. Analysis of final molasses, 1965 crop

Factories

Medine
Solitude
Beau Plan
Moun t
Belle Vue
St . Antoine
Mon Loisir
Constance
F.U.E.L.
Beau Champ
Fe rne y
Riche en Eau
Mon Tresor
Sa vannah
Rose Belle
Brit annia
Benares
Union SI. Aubin ...
SI. Felix
Bel Ornbre
Reunion
Highlands
Mon Desert

80.90
78.52
80.63
78.27
79 .90
79.16
78.07
76.75
78.93
79.19
76 .54
78.95
80.58
78.04
80.39
77.23
79.09
78.49
79.63
78 .22
77.98
78.01
78.83

96 .9
95.3
97 .2
95 .1
96.6
95.3
95.3
93.5
93.8
95.9
95 .1
97.7
97 .2
94.0
96. 1
92 .5
97.9
95 .3
95 .9
95.3
94.8
9 1.7
94.0

~~
"'-;

~ ~(
"i:: 9
CQ'"
~~
~~

87.30
86.64
88.68
86.70
83.28
88.0 2
87.84
87.42
88.20
88.38
84.24
88.80
89.04
87.60
89 .76
87.36
85.80
87.36
88.58
87 .78
88 .26
85.92
87.66

9.60
8.66
8.52
8.40

13.32
7.28
7.46
6.0 8
5.60
7.52

10.86
8.90
8.16
6.40
6.34
5.14

12.10
7.94
7.32
7.52
6.54
5.78
6.34

~

~
"'"'"~
~
~

17.12
16.83
16.84
16.76
18.50
17.60
16.17
14.52
14.63
15.95
16.47
17.43
17.46
15.97
16.02
13.62
18.21
17.40
16.09
16.86
15.50
14.35
15.21

5.18
4.75
4.4 6
4.57
4.90
4.90
3.53
3.92
4.14
4.46
4.57
4.86
4.90
4.46
4.68
4.03
5.18
5.62
4.4 6
4.75
3.92
3.92
4.57

1.18
1.35
1.47
1.90
1.41
1.38
1.70
1.35
1.29
1.55
1.52
1.73
1.47
1.27
1.27
0.83
1.78
1.06
1.38
1.21
1.52
1.29
U5

I. 18
I. 18
1.28
0 .99
1.28
1.43
1.26
1.45
0 .99
1.14
1.14
0 .99
1.26
1.08
0 .81
0 .95
0 .89
0 .77
1.22
1.22
1.03
0.81
0.74

1.32
1.28
1.22
1.43
1.32
1.80
1.54
1.22
1.58
1.32
1.89
1.38
1.54
1.17
1.84
1.28
1.80
1.69
1.43
1.94
1.28
1.80
1.32

32.74
33.99
30.77
32.22
33.25
33.56
3 1.60
31.05
34 .73
34.07
32.48
34.25
32.25
33.93
34 .18
3 1.85
36.44
32.12
33.72
31.97
33.83
33.78
35.78

16.43
13.98
17.44
15.35
11.16
12.95
16.48
17.63
15.52
15.44
17.21
12.88
14.58
13.41
14.24
16.64
12.50
13.27
14.58
13.77
14.15
14.66
12.88
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Table 69. Analysis of final molasses, 1966 crop

? " q 'O~ ~
~~ ._0"-,, . . eo:: ..:;:

~ Oo~....... .... '-'
~ ~~C) ~ • • ~l '" .~ ~

Factories :::>'''' ;::.... c >< -
I ~

..._ c
'"-~

.:::; ~ ... '" c ~~
~·~c 'Cl_ ~ ...

C'~ :< S -e " .. '".. ... :.
~~ .s '" eo:: Cl)

Q<:l Q'Cl ~ Cl)

2 ~"i '":< V)

Medin e 82.93 95.6 88.44 7.16 16.17 33.87 15.02
Solitude 83.12 95.6 88.77 6.83 16.47 34.82 12.48
Beau Plan . .. 83.33 96.9 89.54 7.36 15.83 32.64 16.93
Mount 82.32 95.9 88.71 7.19 16.44 33.06 14.68
BelleVue . .. 82.3J 97.2 89.07 8.13 17.31 34.94 10.96
St. Anto ine 82.59 96.4 89.13 7.27 17.02 34.94 12.73
Mon Loisir 83.50 96.6 89.73 6.87 15.79 34.66 15.19
Constance ... 80.87 93.0 86.61 6.39 14.35 33.25 15.77
F. U.E. L. '" 81.25 93.0 87.18 5.82 14.27 35.18 14.56
Beau Champ 82.33 95.3 88.20 7.10 15.22 34.84 15.55
Ferney 80.24 94.8 85.44 9.36 16.82 32.23 15.53
R iche-en-Eau 83.11 98.2 89.67 8.53 17.55 33.51 13.10
Mon Tresor 82.18 96.4 88.65 7.75 17.80 33.33 13.23
Savannah ... 82.21 97.2 88.95 8.25 16.79 34.23 13.10
Rose Belle 84.24 95.1 90.51 4.59 15.63 36.07 14.03
Britannia .. . 79.59 91.2 85.59 5.61 13.59 32.36 15.72
Benares 82.78 98.5 86.43 12.07 17.85 37.55 11.84
Union St. Aubin 82.40 95.9 88.17 7.73 17.39 35.42 13.62
St. Felix 82.46 95.6 89.25 6.35 15.93 34.23 14.37
BelOmbre ... 81.81 95.9 88.65 7.25 17.66 34.15 12.83
Reunion 82.18 95.6 88.92 6.68 16.01 34.79 12.62
Highlands 80.49 92.7 86.46 6.24 16.06 34.60 12.62
Mon Desert 81.97 95.3 88.14 7.16 16.36 34.83 12.49

Statistical analysis of the differences in
densirnetric Brix (D) and refractometric Brix (R)
both in 1965 and 1966 indicated a linear
re lationship significant at ] % level between
sulphated ash and the differences in Brix . The
regress ion for ]965 was

D - R ,.---0 1.3 su lphated ash - 13.6

whilst in 1966, it was :

D - R = 0.8 su lphated ash - 6.5

The analysis of covariance for the two
years indicated that a lthough the regression s
for 1965 and 1966 did not differ significant ly
in slope, there was a difference in elevation due
to the fact that in 1965 the differences in Brix
had been sign ifi cantly higher than in 1966, whilst
the su lphated ash had been practic ally the same

for the two yea rs.
No stat istica l relationship cou ld be esta b­

lished between the differences in Brix and invert
sugar or indi vidual ash constituents such as
potassium, sodiu m, calcium or magn esium.

It is therefore possible to infer that high
sulphated ash is accompa nied by large differ­
ences between densimetric and refractometri c
Brix, but that there ar e probably other addi ­
tional factors that affect thi s d ifference. The
difference in slope between the two years was
not signi ficant, the mean regression coefficient of
D - R upon sulphated ash being] : 1.

The authors wish to acknowledge the co­
ope ration of Tate & Lyle Res earch Centre
for the dete rminat ion of the dry matter
of the ]966 samples by mean s of their Gardiner
oven .

G ARDINE R, S.D . (1953). Design and operating techn.i­
Que of a vacuum drying oven. Analyst, London,
78 : 709.

HANSSON, F . (1940). Bausch and Lomb Precision
Refractometer. Hawaii. Sug. Plr's. Ass. Sug. Tech. Dept.
Ac tivities Report 110. 4.

REFERENCES

DO UW ES D EKKER, K. (1949). Comments on the RANDABEL, M . and F. LE GUE N (1966). Notes on
exhaustibility of final molasses, on the Winter the use of the Bausch and Lomb Precision Suga r
ra tio and on the determination of colour in white Refractometer for chemica l contro l of sugar fact-
suga r. S. Afr. Sug. J. 33 : 709-715. ories. Rep. Maurit . S ug. Ind. Res. Inst .Y; : 132-133.

SAINT ANTOlNE, J.D . de R . de and J .P . LAM USSE
(1959). The relationship between Brix a nd dry
matter in final mol asses. Rep. Maurit . Sug . Ind.
Res. Inst. 6 : 100-103.

SIJLMANS, C. (1933). Estimation of the true dry
substance content of molasses from the Brix and
su1phated ash content. lilt . S ug. J . 35 : 116-117.



APPENDIX

THE MAURrnUS HERBARIUM

R. E. VAUGHAN

Accessions. The big increase in material
acquired by the Herbarium in recent years has
necessitated the insta llat ion of four new steel
cabinets and a special cabinet for palms which
are mounted on sheets nearly twice the size of
those normally in use. This new accommodation
should allow the intake of a further five thous­
and specimens. The work of re-arranging the
Herbarium and preparing a new index, which
this expansion has entailed, has now been
completed.

During the year , 825 herbarium sheets have
been laid in. These may be classified as follows

Mr. Regis Julien has presented the Herbar­
ium with a very useful working collection of
European grasses which have been incorporated
in the Herbarium. This is a departure from the
essential policy of the Herbarium to restrict
material to the Mascarene Islands. In this case,
however, so many alien grasses are invading
the montane and cooler parts of these islands,
or are being introduced for various purposes,
that a reliably named collection of grasses from
temperate regions greatly assists the work of
identification.

The mat erial obtained by Mr. H. J. Schileben
mentioned in last year's rep ort has now been
studied and an interim sta tement and list of

Reunion
Rodrigues
Mauritius
Overseas

171
115
424
115

825

determinations made. Thi s is one of the most
rewarding collections the Herbarium has received
from Reunion, and includes many species of
Philippia , Helichrysum and Senecio from the
open scrub-lands and mist forests of the hgh
plateau at 2000 m., in the regions of Plaine des
Cafres and the active volcano in the south-east
of the Island.

Special mention may be made of some
individual species collected by Mr. Schlieben.
These include a good specimen of Begonia
aptera with male and female flowers. This plant
has always been somewhat of a botanical curiosity
with scarce and very poor material in herbaria.
It was well known to Commerson and a sketch
of it (now in the Paris Herbarium) was made
by his arti st friend Jossigny. This year, B.
aptera has been found near the old volcanic
crater Bassin-Blanc, Maurit ius, the first time it
has been seen here since the early nineteenth
century. Mr. Schlieben 's collection also contain­
ed material of Lysimachia mauritiana with its
peculiar Mascarene - Indo-Pacific distribution;
Sophora nitida or "Petit Tarnarin", an endemic
species of this interesting genus ; and Viscum
triflorum , a partial para site formerly known in
Mauritius but which has now apparently dis­
appeared. Reference must also be made to some
species of micro-florous epiphytic orchids which
are such a characteristic feature of the Reunion
flora . In November, Mr. France Staub visited
Reunion and collected plants on the mountains
in the vicinity of CiJaos and the Piton des
Neiges. His material is still under examination.

In May, Mr. Fr ance Staub and the Herbar­
ium Assistant Mr. J . Gueho, made an eight-day
visit to Rodrigues and obtained some sixty-five
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species. Included in these were flowering speci­
mens of Sarcost emma odontolepis, an endemic
leafle ss liane and a new addition to the Herbar­
ium collections. A fine range of specimens from
very young leaves to mature plants in flower
of Scyphochlamys revoluta, "Bois Mangue",
showing the remarkable heterophyUy of this
species was obtained from Mt. Limon. Further
material was found at Cascade Pigeon of an
apparently undescribed species of the family
Asclepiadaceae, known locally as "Li ane a
Comes". This is perhaps one of the plants
referred to in Balfour's Botany of Rodriguez
where he EaYS (p. 358) : " Two species of Ascle­
piadaceous twiners are occasionally met with,
but as I only obtained them in leaf, and they
are unlike any known Mascarene or Seychelles
species, it is impo ssible to determine them" .
Special attention was paid on this visit to the
vegetation of the Coral Plain in the sout h­
western region of the island, where several rare
endemics were collected by Balfour, but with
disappointing results. Unfor tunately thi s area
has now become much overrun by aggr essive
exotics such as Lantana and other weeds . It is
hoped that an opportunity will occur in 1968
to make a further det ailed study of this pa l t of
the island.

Turning now to the Mauritius sector, spa ce
precludes only a brief mention of some items
and points of interest arising from field work .

A species of Begonia (in addition to the
Begonia apt era already mentioned) has been
discovered in the zone of indigenous vegetation
on the slopes of Pieter Both Mt. and at Bassin­
Blanc. It seems probabl e that this is an indi­
genous species . Many begonias are in cultivation
here as ornamentals, but they do not normally
become naturalised and ar e not found as com­
ponents of the seconda ry succession .

From the forest of Macabe, part of the
National Reserve area, an epiphytic specie s of
Ophioglossum ha s been collected, densely min­
gled with other epip hytes, in the society of
plants which lodge themselves between the
ma ssive boles where the first branching of the
can opy species occurs . The common ribbon fern
Vittaria with its pendulous fronds grows here
in great profusion and can hardly be distin guish­
ed from Ophioglossum from the gro und,

indeed, the study of this peculiar plant com­
munity is much assisted by a good pai r of
field glasses.

An important discovery during the year
was that of another species of palm found in
Crown Land Decl erc near Grand Bassin from
where a new Acanthophanix (?) was recorded
in the Annual Report for 1966. This is the
third new palm found in Mauritius in recent
years, all in the same restricted area of a few
square miles. Young specimens of the se palms
have been found and transplanted to a site near
the Herbarium where they can be safeguar ded
and kept under observat ion. Eventually it is
hoped that viable seed will be obtained so as
to secure their propagation.

Distribution to Institutions Overseas. Follow­
ing enquiries made by Mr. J . P . Durand
representing th e Soc iete E. Stehle et Cie.,
4} kg. of dri ed leaves and bark of Taberne­
montana mauritiana, " Bois de Lait." (Arocv­
NA CEAE) were collected in July and despatch­
ed to the Madagascar branch of this institution
in Tananarive. Specimens of seven specie s of
Mauritius grasses were sent to Mr. P. Morat,
O.R .S.TO.M., Tan anarive. Species of brown
algae were loaned to D r. Harold E. Hackett,
Bate s College D ivision of Natural Sciences,
Lewiston, U.S.A. A cons ignment of living indi ­
genous Mauritius orchids were sent by air to
the D irector, Royal Botanic Gardens, Kew , for
the orchid houses there.

Visitors. Enquiries were made in March by
Mr. L. M. Fern ie, Coffee Research Stat ion ,
Moshi , Tanzania, when on a visit to M auritius
concern ing the possib ility of obtaining seed of
Mascarene species of Coffea. Similar requests
have been received from other instituti ons, but
so far it ha s not been po ssible to obtain viabl e
seed.

In April, Mr. Philippe Morat, Botanist ,
O.R.S.TO.M., Tanan arive visited Mauritius with
the main object of studying Mascarene gra sses.
He made collections of local grasses and worked
in the Herbarium studying thi s family. During
a short stay in Maur itius in Septemb er , Mr.
John H. Winslow , D ept. of Geography, Univer­
sity of Cambridge, made expeditions with the
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pies and to obtain assistance and advice from
the Herbarium on programming suitable field
studies. Judging from the frequent visits to
the Herbarium by teachers and pupils alike
during the year, it seems that these problems
are now being tackled on the right lines.

Weed Flora. Work has continued on the
preparation of descriptions and dissections
necessary for the botanical section of the Weed
Flora leaflets. The identity of certain species
intended for inclusion in the Weed Flora has
proved beyond the resources of the Herbarium,
and material has been sent overseas for exam­
ination and accurate determination.

Royal Society of Arts and Sciences of
Mauritius. The Curator has assisted in the
restoration and classification of the archives
belonging to the Society. During the course of
this work many interesting documents and
letters have come to light. These include auto­
graph letters from Adrien de Jussieu, Adolphe
Brongniart, the Hooker family and others, to
naturalists in Mauritius. Noteworthy also is a
" herbor isat iorr" diary kept by Louis Bouton
during the 1830's, describing visits to forests
and other areas from where the indigenous
vegetation has long since disappeared.

Acknowledgements. The successful outcome
of expeditions made to Reunion during recent
years has been in no small measure due to the
assistance received from Mr. Theresien Cadet,
Assistant Agrege au Centre dEnseignement
Sup erieur Scientifique de la Reunion, Saint­
Denis. He has acted as guide on many occasions
provided transport, and placed his wide know­
ledge of the country and its vegetation at the
disposal of visiting botanists.

A brief glance has been taken in thi s report
at the routine and administrative tasks of the
Herbarium during the past year. All this work
and much else besides has only been made
possible by the help and encouragement so
freely given by the Chairman and Members of
the Executive Board of the Mauritius Sugar
Industry Research Institute. Moreover the fine
accommodation which the Herbarium enjoys in
air-conditioned rooms at the Sugar Industry

Research Institute has reduced to a rrummum
the various hazards to which all such institutions
are prone, and has provided very good working
conditions for the staff and visiting botanists
from overseas. It can now be said with confi­
dence that the welfare and security is now en­
sured, as far as possible, of this unique assem­
blage of Mascarene plants, which, in spite of
many misadventures, has gradually been ex­
panding during the past one hundred and fifty
years.

Maps and Publications. In March the D.N.
Special Fund Project presented the M.S.I.R.I.
with a set of fourteen aerial photo-mosaics of
Mauritius. These are stored in the Herbarium
Map Cabinet and may be consulted on applica­
ion to the Curator. Some important additions
to the Herbarium Library are given below:

GAST, Ross H. 1957. The genetic history of
Hibiscus rosa-sinensis. Jl. R . hort, Soc.
92 : 353-356.

HAsELWOOD, E. L. & MOTTER, G. G. 1966.
Handbook of Hawaiian Weeds. Hawaiian
Sugar Planters' Association, Honolulu,
Hawaii .

Records 227 weeds , with illustrat ions and brief
descriptions, many of which occur in the Mas­
carene Islands.

HUTCHINSON, J. 1957. The Genera of Flower­
ing Plants. Dicotyledones. Volume If
Oxford.
Orders Cunoniales to Malpighiales.

LY-TIO-FANE, Madeleine, 1967. Pierre Poivre
et l'expansion francaise dans l'Indo­
Pacifique. Bull . Ecole franc. Ex­
treme Orient, Paris. 53(2) : 453-511.
14 maps .

Discusses among other questions the search
for spice plants (nutmeg & clove) in the
East Indies for introduction into Mauritius,
and reviews some as pects of the work of
Commerson and Sonnerat during th is period.

PARHAM, J. W. 1955. The Grasses of Fiji .
Bull. Dep. Agric. Fiji, no . 30.
1958. The Weeds of Fiji. Bull. Dep .
Agric. Fiji, no . 35.
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RI!YNOLDS, G. W. 1966. The Aloes of Tropical
Africa and Madagascar . Mbabane,
Swaziland.
A companion volume to the author 's Aloes
of South Africa (1950). Refers to the allied
Mascarene genus Lomatophyllum.

Institute, Reduit, Mauritius. 117 p. illus.

In this able book the author summarises the
wide and valuable experience gained during
thirteen years as Chief Botanist of the Sugar
Industry Research Institute, Mauritius.

ROCHECOUSTE, E.
Sugar cane.
Mauritius

1967. Weed Control in
Research and Application.

Sugar Industry Research

STEARN , W. T. 1967. Botanical Latin. London.

A book of profound scholarship and likely
to become a classic; of much wider interest
than the title implies.
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I. Description of cane sectors

11. Area under sugar cane, 1959 - 1967

Ill. Sugar production, 1959 - 1967

IV. Yield of cane, 1959 - 1967

V. Sugar manufactured % cane, 1958 - 1967

VI. Sugar manufactured per arpent, 1958 - 1967

VII. Rainfall excesses and deficits, 1952 - 1967

VIII. Monthly temperatures, 1952 - 1967

IX. Wind velocity, 1953 - 1967

X. Wind velocity, cyclone years

XI. Variety trend, 1954 - 1967

XII. Varietal composition of plantations, 1963 - 1967

XIII. Relative production of virgin and ratoon canes, 1954 - 1967

XIV. Yield of virgin and ratoon canes, 1967

XV. Evolution of 1967 sugar crop

XVI. Evolution of cane quality, 1967

(ii)
(iii) (a)

(b)

XVII.

XVIII.

XIX.

XX.

XXI.

XXII.

XXIII.

XXIV.

Duration of harvest and weekly crushing rates, 1949 - 1967

Summary of chemical control data, 1967 crop
0) Cane crushed and sugar produced

(ii) Cane, bagasse, and juices
(iii) Filter cake, S)TUP, pH, final molasses and sugar
(iv) Massecuites
(v) Milling work, sucrose losses and balance recoveries

Molasses production and utilization, 1949 - 1967

Importation of fertilizers, 1952 - 1967

Sales of herbicides, 1965 - 1967

Importation of herbicides, 1957 - 1967

List of combinations sown in 1967
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• Grateful acknowledgment is made to the Secretary, Mauritius Chamber of Agriculture, for providing the
necessary data to compile Tables II to VI.
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Table I. General description of sugar cane sectors of Mauritius

SECTORS WEST NORTH EAST SOUTH CENTRE

Pamplemousses Grand Port Plaines Wilhems
DISTRICT Black River & Flacq & &

Riviere du Reiupart Savanne Moka

ORIENTATION Leeward - Windward Windward -

PHYSIOGRAPHY Lowlands and Lowlands Lowlands and Lowlands and PlateauSlopes Slopes Slopes

GEOLOGY late lava - Pleistocene
~.__.__..-

PETROLOGY Compact or vesicular dolerinc basaus and subordinate tuffs

ALTITUDE Sea level - 900 It. Sea level - 600 ft. Sea level -1,200 n. Sea level - 1,200 It. 900 - 1,800 It.

HUMIDITY PROVINCE SUb-humid Sub-humid to humid Humid to super-humid

ANNUAL RAINFALL.
(30- 60) 44 (40 -75) 55 (60 - 125) 94 (60 - 125) 90 (60 -150) 90inches. Range and mean

MONTHS RECEIVING September toLESS THAN TWO June to October None
INCHES RAIN October

AVERAGE JAN. 27.0" 26.5" 25.5" 25.0" 23.5"
TEMPERA-

TURE"C JUL. 21.0" 20S' 19.5" 19.0" 17.5"

CYCLONIC WINDS.
greater than 30m. p.h. December to May

during I hour

PEDOLOGY Soil Families
Great Soil Groups

Low Humic Latosol « Richelieu » «Richeueu » «Reduit » « Reduit » «Reduit ,.
« Reduit » ,I Bonne Mere ~> «Ebene »

Humic Latosol - « Rosalie » - « Riche Bois » «Riche Bois »

Humic Ferruginous - - « Sans Souci » « Belle Rive» « Belle Rive »
Latosol « Sans Souci » « Sans Souci »

« Midtands » «Midlands»
~( Chamarel »

Latosolic Reddish « Medine » « Labourdonnais ») «Mont Choisy » « Labourdonnais » «Medine»
Prairie « Mont Choisy» «Mont Choisy»

Latosolic Brown - - "Rose Belle» « Rose Belle» «Rose Belle»
forest « Bois Cheri » « Bois Cheri »

Dark Magnesium Clay «Lauzun» "louzun» - - -
« Magenta»

Grey Hydromorphic « Balaclava » « Balaclava » « Balaclava » - -
« St. Aadre »

Low Humic Gley - - « Valetta » - « Valetta »
i< Petrin »

Lithosol - « Melleville » « PI. des Roches » « Melleville » -
« Melleville »

IRRIGATION Commcn Some Rare

APPROXIMATE Seetee 56 91 72 160 63

AREA

1000 arpents Cane 12 54 47 65 27

CANE PRODUCTION
431 1470 12S1 18881000 metric tons (1967) 744

SUGAR PRODUCTION 50 159 [}7 208 86 J1000 metric tons (1967)

SUGAR FACTORIES Medine 50 Belle Vue 33 Union Flacq 73 Savannah 30 Man Desert

~iproduction in Man 1.0;0" 30 Beau Champ 34 Man Tresor 28 Highlands
1000 metric tons St. Anroine 27 Constance 30 Rose BeUe 26 Reunion 23

(1967) Solitude 25 Riche en Eau 25
Beau Plan 22 Union 20
The Mount 22 Bel Ombre 20

Britannia 19
SI. Felix 14

I
Benares 13
Femey ]J
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Table IT. Area under sugar cane in thousand arpents (1), 1959 - 1967

I Area under
Area reaped

Year cane
Island Island West North East South Centre

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 I 187.29 10.33 50.71 41.98 60.29 23.98

1962 204.97 193.77 11.07 52.60 42.61 62.41 25.08

1963 204.20 194.08 11.63 51.17 43.61 62.67 25.00

1964 206.94 195.41 11.79 52.70 42.23 62.45 25.24

1965 205.56 194.92 12.02 51.80 43.08 62.74 25.28

1966 207.55 195.87 12.36 51.44 43.96 62.90 25.21

1967(2) 204.00 191.73 11.77 50.24 43.43 61.26 25.03

NOTE: (1) To convert into long tons, multiply by 0.984
" " "short" "" 1.102

(2) Provisional figures

Crop No. of
factories Av. Pol. Island West North East South Centre

Year operating

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
I

1961 23 98.8 553.3 32.62 140.05 111.92 183.77 84.90

1962 23 98.6 532.8 35.09 154.51 109.25 176.74 56.87

1963 23 98.8 685.5 47.3 175.2 145.5 222.0 95.5

1964 23 98.9 519.0 40.5 148.7 108.9 161.4 59.5

1965 23 98.8 664.4 53.9 158.0 148.6 212.5 91.4

1966 23 98.9 561.8 48.4 130.0 125.8 191.7 65.9

1967(2) 23 98.9 638.3 50.4 159.3 I 137.3 206.2 85.1

1
i

I
I

I
!
~
~

I
I

NOTE: (1) To convert into acres, multiply by 1.043
" " "hectares,,, " 0.422

(2) Provisional figures

Table m. Sugar production in thousand metric tons(1), 1959 - 1967
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Table IV. Yield of cane metric tons per arpent(l), 1959 - 1967

SECTORS 1959 1960 1961 1962 1963 1964 1965 1966 1967(2)

ISLAND

Millers ... 32.5 15.3 32.2 28.0 35.1 26.2 35.7 29.5 35.3

Planters ... 19.7 10.2 20.5 19.5 23.7 18.5 25.3 19.5 24.9

Average ... 25.9 12.7 26.4 23.9 29.6 22.4 30.7 24.7 30.3

WEST

Millers ... 34.4 21.3 35.3 31.8 37.8 32.3 43.5 35.9 40.3

Planters ... 26.4 13.5 23.4 22.7 27.8 25.0 34.7 28.5 32.6

Average ... 29.3 16.2 27.8 26.2 32.1 28.1 38.9 32.1 36.6

NORTH

Millers ... 30.0 19.2 29.2 31.1 35.0 29.0 35.5 28.6 37.7

Planters .. , 17.1 11.4 20.6 21.4 24.0 19.2 24.4 17.8 24.6

Average ... 21.5 14.1 23.5 24.7 27.8 22.5 28.2 21.5 29.3

EAST

Millers ... 33.0 16.3 32.7 29.0 37.6 28.0 39.0 31.1 36.0

Planters ... 19.2 9.3 17.9 17.1 21.3 16.0 23.5 18.8 23.0

Average ... 24.8 12.2 24.4 22.5 28.9 21.5 30.9 24.8 29.5

SOUTH

Millers ... 32.3 14.6 31.7 27.8 33.4 24.5 33.2 29.3 33.2

Planters ... 21.4 9.4 20.8 20.1 24.6 18.7 25.7 21.0 25.9

Average ... 28.6 12.9 28.3 25.5 30.7 22.7 30.9 26.6 30.8

CENTRE IMillers 34.9 9.7 36.7 22.1 36.2 23.3 35.7 26.4 34.7...
Planters ... 22.0 7.6 23.7 15.8 24.1 16.9 25.5 18.6 23.4

Average ... 29.1 8.8 30.8 19.3 30.8 20.5

I
31.2 23.0 29.7

I
NOTE: (1) To convert in metric tons/acre, multiply by 0.959

.. long tons/acre, " 0.945
" short tons/acre, .... 1.058

.. " "metric tons/hectares, .. " 2.370
(2) Provisional figures
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Table V. Average sugar manufactured % canet/), 1958 - 1967

I

I I
I

Crop Year I Island West North East South Centre
I----·-1 _ ......-

~~~1958 12.14 12.36 12.95 12.22 11.53

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 11.52 12.07 11.90 11.38 11.12 11.76

1963 11.93 12.66 12.32 11.54 11.54 12.40

1964 11.85 12.22 12.52 11.70 11.39 11.50

1965 11.10 11.52 10.82 11.15 10.98 11.61

1966 11.60 12.20 11.76 11.54 11.46 11.38

1967(2) 10.98 I 11.70 10.84 10.71 10.92 11.43

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

(2) Provisional figures

Table VI. Tons sugar manufactured per arpent reaped, 1958 - 1967

I

-
Crop Year Island West North East I.._-

I1958 2.98 3.46 2.79 2.74

1959 3.17 3.66 2.81 3.03

1960 1.26 1.96 1.49 1.19

1961 2.95 3.16 2.76 2.67

1962 2.75 3.16 2.94 2.56

1963 3.53 4.06 3.42 3.34

1964 2.66 3.43 2.82 2.52

1965 3.41 4.48 3.05 3.45

1966 2.87 3.92 2.53 2.86

1967(1) 3.33 4.28 3.18 3.16

South Centre

3.16 3.14

3.33 3.57

1.20 0.84

3.05 3.54

2.84 2.27

3.51 3.82

2.58 2.35

3.39 3.62

3.05 2.62

3.36 3.39

1
I

J

NOTE: (1) Provisional figures



Table VII. Monthly 'rainfall in inches, 1952 - 1967. Average over whole sugar cane area of Mauritius

GROWTH PERIOD NOV·JUNE MATURATION PERIOD JULY·OCT.

Crop year
(deficient months in italics) (sum of (excess months in italics) (sum of

monthly monthly
NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE deficits) JULY AUG. SEPT. OCT. excesses)

Normals .
1875-1949 3.77 7.09 11.04 11.06 12.09 9.50 6.91 4.96 15.00 4.59 4.15 2.90 2.81 2.50

Extremes 0.52 1.74 2.69 2.59 3.35 1.45 1.62 0.97 2.20 1.62 0.60 0.69 0.76 0.00
to date 13.18 44.81 32.46 36.04 38.98 27.60 21.41 16.49 29.20 10.23 12.52 8.06 9.83 14.12

1952 4.08 2.22 5.26 11.17 16.88 10.11 5.69 4.86 12.31 8.22 5.20 3.47 3.13 5.61

1953 6.06 18.05 11.65 6.59 10.57 8.35 11.95 12.75 7.14 10.10 4.72 3.07 2.68 6.25

1954 3.76 11.47 5.00 7.96 14.89 6.20 6.49 6.06 12.88 6.44 5.04 4.11 1.53 3.76

1955 4.81 5.19 4.50 23.28 19.60 10.97 8.83 7.73 8.44 4.66 3.85 3.68 1.12 0.85

1956 3.03 7.70 12.02 13.59 10.60 4.14 5.93 4.90 8.63 2.94 2.82 1.68 1.40 0.00

1957 2.08 8.11 7.80 6.98 8.93 10.66 6.14 3.66 14.24 3.55 2.54 3.32 0.96 0.42

1958 2.09 10.26 13.49 13.28 29.54 13.29 4.95 2.20 6.40 8.22 4.51 1.50 2.47 3.99

1959 1.18 3.06 13.64 9.48 13.93 4.81 3.04 1.80 19.91 3.07 6.01 2.67 6.53 5.59

1960 11.43 6.58 23.46 18.29 16.97 1.73 3.23 5.06 11.96 3.57 2.29 8.06 1.49 5.16

1961 2.48 3.13 4.31 2.59 7.96 7.58 4.70 7.13 28.71 7.84 5.65 2.05 2.26 4.75

1962 3.89 44.81 11.17 15.42 14.47 5.12 5.62 5.49 5.67 2.89 3.50 3.79 5.28 3.36

1963 4.68 5.26 8.41 11.46 5.02 9.49 5.41 .4.09 13.91 6.13 0.82 1.76 3.50 2.23

1964 7.43 2.24 22.12 9.75 10.58 8.28 6.42 4.05 10.29 3.71 2.07 4.05 4.54 2.88

1965 1.08 5.27 11.13 6.85 10.70 16..19 4.66 3.23 14.09 9.01 9.45 6.67 3.46 14.12

1966 5.74 2.87 11.99 5.34 8.60 4.34 1.78 7.44 23.72 4.47 3.85 1.85 1.82 0.00

1967 3.28 12.37 15.23 3.83 12.21 9.17 4.62 4.19 11.11 9.17 5.69 2.85 6.53 10.84

NOTE: To convert into millimetres, multiply by 25.4

7'

<::......
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Table VIn. Monthly maximum and minimum air temperatures, 1952 - 1967. Average over whole sugar cane area of Mauritius

YEAR NOV. DEC. JAN. FEB. MAR. APR. I MAY JUNE JULY I AUG. SEPT. OCT.

M m M m M ID M m M ID M ID M ID M ID M ID. M m M m M m
Normals
1950-65 27.9 18.7 29.2 20.6 29.7 21.7 29.4 21.8 29.1 21.5 27.9 20.2 26.4 18.6 24.8 17.1 24.0 16.4 23.8 16.0 24.8 16.5 26.1 17.4

1952 27.7 19.3 29.8 21.0 30.8 22.3 29.6 21.9 28.8 22.2 28.0 21.2 26.9 20.0 23.8 17.3 24.0 16.8 23.8 15.6 25.0 17.2 25.9 16.7

1953 27.7 18.6 28.7 19.7 29.2 21.5 29.6 21.5 30.4 21.2 28.6 20.2 27.1 19.9 26.0 19.1 24.1 17.2 23.7 16.1 24.7 16.6 25.9 17.5

1954 28.1 19.0 28.8 21.1 29.8 21.7 30.4 22.3 29.8 21.4 27.9 21.0 26.6 20.0 24.9 17.3 24.1 17.4 24.2 17.0 24.6 17.4 26.5 17.3

1955 27.4 19.2 29.1 20.2 30.9 21.6 29.4 21.3 29.1 22.1 28.1 20.4 26.6 18.9 24.7 17.6 24.0 16.8 23.4 15.9 24.9 16.4 25.8 16.5

1956 28.4 18.7 28.4 20.4 29.4 21.7 28.4 21.6 28.6 21.3 27.5 19.4 26.2 19.2 24.5 16.4 24.0 15.0 24.7 15.5 25.8 16.6 27.2 17.6

1957 29.2 17.8 29.8 20.3 30.4 21.6 28.8 21.1 29.4 21.3 27.4 19.2 26.7 18.4 24.6 16.7 24.9 16.2 24.4 16.0 25.6 16.5 27.6 17.4

1958 29.2 17.8 30.5 21.3 29.9 21.9 29.6 21.8 29.6 22.4 28.8 22.1 26.0 17.7 24.4 16.3 24.2 15.6 24.4 16.7 25.9 16.2 26.1 17.3

1959 28.4 17.9 30.1 19.9 30.1 21.1 29.8 21.7 28.7 22.5 28.1 20.0 26.6 17.6 25.0 15.8 23.5 15.6 23.7 15.9 24.8 16.2 25.8 17.8

1960 27.3 20.5 28.9 20.9 28.8 22.0 29.1 22.4 28.7 21.5 27.8 19.1 26.8 18.6 24.7 17.7 23.4 16.2 24.0 17.0 24.3 17.5 25.7 17.5

1961 26.6 18.6 29.2 20.6 29.8 21.9 30.8 21.2 29.8 21.8 29.4 21.1 28.3 19.6 26.4 18.3 25.5 18.4 24.3 16.8 25.4 16.5 26.7 18.0

1962 28.3 19.9 28.6 22.1 29.2 21.7 29.5 22.2 29.5 22.1 27.6 19.3 25.8 18.0 24.7 16.0 24.0 15.1 23.6 15.7 25.1 17.0 25.7 17.8

1963 27.3 18.4 29.1 20.8 29.1 21.3 29.3 21.6 28.7 20.7 28.6 20.8 25.8 17.8 25.2 17.4 23.8 16.3 23.6 14.4 ·24.3 15.4 25.9 16.7

1964 27.1 18.9 29.0 20.0 29.2 21.1 29.1 23.1 28.9 22.7 26.1 19.8 24.8 18.1 24.1 16.5 22.7 14.9 22.9 15.4 23.7 15.9 25.2 16.9

1965 27.3 18.2 28.8 20.4 28.3 21.4 29.2 21.8 28.0 20.5 27.1 20.8 25.2 18.7 24.4 16.1 24.1 17.5 22.9 16.6 24.2 17.3 25.3 18.1

1966 26.8 19.1 28.2 19.9 28.5 21.3 29.2 22.1 27.9 21.5 27.8 20.3 27.2 18.1 24.7 17.4 23.9 17.0 23.7 16.5 25.4 16.9 26.0 17.2

1967 27.8 19.0 28.9 21.3 29.3 22.2 29.6 21.8 29.4 22.0 28.9 20.8 25.8 18.8 24.5 17.1 23.3 17.1 23.3 16.6 24.4 16.9 25.4 17.7

:5-
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Table IX. Highest wind speed during one hour in milesc'). Average over Mauritius

Crop 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 11966 1967Year
--- I- --l----- I---

November 18 18 14 16 12 13 13 19 16 18 15 17 15 17 14

December 15 16 15 17 13 13 14 15 15 43(2) 24 18 17 15 16

January 18 28 13 20 20 14 17 53(2) 16 20 26 60(2) 19 45(2) 39(2)

February 15 15 34(2) 16 19 18 17 74(2) 13 59(2) 16 34(2) 15 14 14

March 15 15 29 19 18 33(2) 18 15 13 18 17 24 21 25 12

April 20 16 16 17 16 28 17 15 12 21 16 18 21 15 12

May 22 22 19 18 15 14 16 17 13 20 20 22 24 13 21

June 23 20 22 17 13 14 17 17 19 17 18 20 17 16 20

July 24 16 17 15 I 12 II 16 15 19 19 17 20 20 18 20

August 24 23 20 14 17 20 18 16 20 22 15 20 18 20 22

September 20 19 19 17 17 17 17 20 21 18 17 20 17 14 17
I

October 19 20 14 18 15 17 18 18 19 22 16 17
1

18 20 23

NOTE: (1) To convert into knots, multiply by 0.87
kilometres/hr., multiply by 1.61
metresjsec., multiply by 0.45

(2) Cyclonic wind above 30 miles per hour

X. Highest wind speed during one hour in miles in different sectors. Cyclone years

Cyclone Years West North I East South I Centre

March 1958 :l 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

January 1964 Danielle 48 61 55 81 53

February 1964 Gisele 37 33 26 42 32

January 1966 Denise 53 52 35 44 40

January 1967 Gilberte 33 38 I 41 45 37
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Table XI. Cane Varieties, 1954 -1967.

%Area cultivated (Estate lands)

I r- r-
l'l ..... '<:t VI \D 00 00 '<:t - 00 - ..... \D \D..... .-- -.-- r-.__ - l'l '<:t

~G'
'<:t __

~N' - VI.__ ~G' VI .-- VI .-- VI.--
\D -- r- .-- 0G' ~G'

'<:t .__ 0.-- '<:t.__-r- -- ..... "'" _"'" _"'" N-~ ;;:;-~ VI~ ~I! _lrl _'0 _'0 -r-'<:t"", (1)lrl ..... lrl r- lrl
r-~

-lrl r- lrl _lrl ..... '0 0\'0 0\'0 ..... '0 ..... '0 r-'O..... 0-
Q~ ..... 0- ..... ~ '<:to- '<:to- ..... 0- 00- 0\0- VI 0- (1)0- '<:to- 0\0- 00- _ 0-

_0- r-o--- ~C ..... - ..... - -- ~C
l'l_

~C
l'l_ d- '<:t_

~C
'<:t_

~C ~C .....-.'-' .(1) '-'
~'-' ~'-'

.'-' .'-'
~'-' ~'-' ~'-' ~'-' ~'-'::E .0 i=t1 ::E .(1) '-'

~ .0
~- - - -_.

1954 83 9 I 1 - - - - - - - - - - - - - -

1955 74 15 3 2 1 - - - - - - - - - - - - -

1956 66 17 4 3 2 - 1 1 - - - - - - - - - -

1957 55 21 4 3 3 1 6 3 - - - - - - - - - -

1958 43 24 5 3 5 1 10 4 - - - - - - - - - -

1959 33 25 5 3 8 2 15 5 - - - - - - - - I - -

1960 25 26 6 3 10 2 19 5 - - - - - - - - - -

1961 19 24 7 2 11 2 23 5 2 1 1 1 - - - - - -

1962 13 21 7 2 11 3 26 4 4 3 1 3 - - - - - -

1963 9 18 6 2 11 3 29 4 6 5 2 4 - - - - - -

1964 6 15 6 - 11 2 31 3 8 9 2 5 - - - - - -

1965 5 11 5 - 9 2 29 4 11 12 2 6 2 - - - - -

1966 3 9 4 - 8 2 26 4 13 16 2 6 5 - - - - -

1967 2 6 3 - 6 1 23 5 14 17 2 I 6 7 1 I - - - -

.....
><

NOTE: Year of release shown in brackets
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Table Xll. Percentage annual plantations under different cane varieties on sugar estates, 1963 to 1967

I~
Island .. West ' North ' East ' South Centre ,",

~
~ lI'\

~I~ GI$ ~I~I~
M $ lI'\ '" r-- M

$I~ "'Ir--
M

$1~1:g r--
~I$I~ "'Ir--_ Varieties '" '" '" '" -e '" '" '" '" -e '" ~ '"

~ 0'1 0'1 0'1 ~ ~ 0'10'10'1 0'1 0'1 0'1 0'1 0'1 0'1 0'1 0'1 0'1 0'1 0'1 ~ ~ ~ 0'1 0'10'10'1 0'1 0'1- - - - - - - - - - -' - - - - - - - - - - - -
I

M.134/32 ... - 0.6 1.3 - - - 0.9 1.4 - - 0.6 1.8 3.2 - - - 0.5 1.2 - - - 0.4 1.0 - - - - - - -

M.147/44 ... 31.0 ~2.5 3.6 2.5 2.9 ~5.1 IW·I 13.1 10.3 16.8 68.1 56.8 13.4 0.7 5.8 30.9 22.0 1.6 6.1 2.8 23.1 14.9 - 0.8 0.3 1.0 0.4 - - -
M.31/45 ... 1.7 6.2 9.4 9.4 6.3 1.3 6.2 11.6 3.0 1.0 2.4 7.5 3.611.6 6.1 14.9 ~2.3 12,6 10.8 1.0 5.5 7.9 13.1 9.4 0.6 2.1 0.5

M.202/46 ,,,, 14.8 ~1.3 21.1 16.2 8.6 '3.9 28.4 ~9.2 30.9 30.0 12.4 22.0 23.7 15.9 4.8 19.3 23.0 ~3.3 13.8 8.8 15.8 25.1 24.8 19.8 9.8 7.8 4.0 0.6 3.7 1.6

M.93/48 .., 24.4 ~5.5 26.3 ~2.7 20.2 1.8 - 0.9 - 1.2 9.3 12.3 18.8 12.7 4.6 16.4 [20.6 19.1 32.2 24.3 28.7 ~3.4 ~2.9 16.0 18.4 ~6.6 62.7 67.9 50.5 ~5.2

M.99/48 ... 0.1 0.4 3.4 3.6 3.1 - 0.2 1.1 4.8 2.4 - - 0.6 - 0.3 0.3 0.6 5.7 4.9 5.8 0.1 0.5 4.4 4.8 1.7 - 0.2 1.8 3.1 5.9

M.253/48 ... 1.7 1.4 2.7 0.5 0.3 2.4 10.9 ~0.6 0.3 0.5 3.3 0.3 1.6 0.3 - 1.3 1.3 0.9 0.7 0.8 1.9 1.2 1.5 0.8 0.2 - - - 0.2 -

M.409/51 ... - 0.1 0.9 5.9 4.9 - - - 1.5 7.3 - - 0.8 1.5 1.7 - - - 6.7 5.3 - - - 9.8 7.1 - - - 3.4 2.3

M.442/51 ... - 4.218.8b4.1 ~4.4 - 7.0 ~3.8 29.2 17.6 - 1.8 26.6 55.3 ~6.8 - 5.0 18.4 19.1 '-7.7 - 5.4 20.9 17.9 17.1 - 1.0 1.8 1.3 1.0

M.13/53 .. , - - - 2.5 3.7 - - - 6.3 4.9 - - - 5.3 8.4 - - - 1.0 3.5 - - - 1.9 2.5 - - - 0.2 0.3

M.13/56 ... - - - 1.1 7.9 - - - 3.0 4.3 - - - 1.9 14.6 - - - 0.1 2.9 - - - 1.3 10.8 - - - 0.2 1.7

M.377/56 ... - - - - 0.8 - - - - 2.3 - - - - 0.6 - - - - 0.7 - - - - 0.9 - - - - 0.2

Ebene 1/37 ... 4.5 1.7 1.7 3.4 0.2 - - - - - - - - - - 4.1 - - - - 3.6 3.61 3.4 3.9 0.6 13.5 1.3 1.5 13.3 1.0

Ebene 50/47... 9.7 7.6 4.4' 2.1 0.4 0.7 - - - - 4.0 2.1 1.4 1.2 - 3.5 3.5 2.4 1.5 - 9.2 8.6 7.1 3.8 0.6 ~6.0 ~0.4 5.5 1.0

N: Co.376 ... - - - - 0.8 - - - - - - - - - - - - - - - - - - - 2.0 - - - - -
Other varieties 12.1 8.5 6.4 6.0 15.5 16.1r1.2 3.7 2.1 9.7 1.3 0.5 2.4 1.6 0.8 18.1 8.6 5.1 1.3 6.6 16.6 11.4 6.1 6.1 18.6 5.1 10.0 20.3 21.01"'"'
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XI

Table XllI. Percentage weight of ratoons in total cane production on estates

Year I Island West North East South Centre

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

I
1958 82.9 77.9 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

1963 86.2 77.8 86.2 84.6 88.3 85.8

1964 I 88.2 89.9 86.9 88.9 89.3 83.7

1965 86.7 87.2 87.2 85.0 78.5 87.2

1966 86.7 83.6 86.2 88.0

I
87.5 84.8

1967 89.1 87.9 87.7 89.8 89.8 88.4

NOTE: The weight of cane produced on estates in 1967 was: virgins 389,907 tons; ratoons 3,154,769

Table XN. Average yields of virgin and ratoon canes on estates
Tons per arpent. A: 1962 - 1966 B: 1967

Island West North East South Centre

Crop Cycle
A B A B A B A B

*
A B

1- ----
Virgin 35.9 39.7 43.0 43.6 37.7 39.6 39.4 39.9 33.3 38.3 32.3 40.2

1st Ratoon 33.0 . 37.7 36.5 43.0 35.0 I39.5 34.91 38.3 32.61 35.1 30.7 37.8

2nd " 31.4 36.1 36.4 40.6 32.3 38.4 34.2 36.6 30.8 33.8 28.6 36.2

3rd
"

29.8 35.1 34.0 39.4 31.1 I36.7 32.6 36.1 30.1 33.3 27.7 34.8

4th
"

29.3 35.1 32.4 37.0 30.4 36.9 31.3 37.2 28.9 32.6 26.8 33.8

5th "
29.0 33.4 31.7 36.0 2?8 36.3 31.0 33.7 28.7 31.6 26.7 31.5

6th "
28.7 39.7 31.2 36.1 29.1 37.0 30.2 33.8 28.6 30.8 27.5 31.8
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Table XV. Evolution of 1967 crop - Production data at weekly intervals

ISlandl West INorth IEast ISonthIcentrel ISIQ/ldl West INorthIEast ISonthICentre ISlnndl West INorthIEast ISouthICentre ISlnndl West INorthIEast ISonth1Centre

nnd July 29th July 5[h August 12,h August

Cane crushed (1000 m. tons) 123 18 22 157 187 59 796 64 128 219 285 100 1,085 85 201 276 382 141 1,298 100 254 319 452\ 173

Sugar manufactured ~/;J cane 10.11 10.87 10.12 10.03 10.01 10.14 10.21 .10.93 10.15 10.19 10.08 10.30 10.31 11.04 10.20 10.29 10.18 10.47 10.41 11.11 10.28 10.40 10.28

110.62
Sugar manufactured (1000 m tons) 50.2 4.5 5.1 15.9 18.7 6,0 81.2 7.0 12.9 22.3 28.7 10.3 111.9 I 9.4 20.4 28.5 38.9 14.7 135.1 ILl 26,1 33.1 46.4 18.4

19Th AugusT 26Th August 2nd September 9th September

Cane crushed (1000 m. tons) 1,546 118 318 369 533 208 1,835 138 393 427 630 I 248 2,127 159 469 485 725 289 2,327 1 174 518 525 792 318

Sugar manufactured ~/~ cane 10.52 11.16 10.35 10.49 10.41 10.75 10.62 11.25 10.42 10.59 10.50 10.88 10.71 IUS 1032 10.69 10.60 10.99
10.771 11.40 10.59 10.75 10.65 11.08

Sugar manufactured (1000 m. tons) 162.6 13.2 32.9 38.7 55.5 22.3 194.8 15.5 40.9 45.3 66.21_26.9 227.8 18.0 49.4 51.8 76.8 31.8 250.8 19.9 54.9 56.5 84.3 35.2
~.

16th September 23rd September 30Th September 7/h October

Cane crus hcd (1000 m. tons) 2,624 195 594 584 891 361 2,908 215 668 640 984 401 3,187 234 742 694 1,075 442 3.448 252 813 747 1,157 479

Sugar manufactured i~ cane 10.85 11.44 10.67 10.81 10.77 11.17 10.92 11.49 10.78 10.86 10.83 11.25 11.00 11.58 10.89 10.92 10.92 11.52 11.07 11.65 10.98 10.96 10.97 11.37

Sugar manufactured (1000 m. tons) 284.9 22.3 63.3 63.1 95.9 40.3 3176 24.4 71.9 69.9 106.5 44.9 350.6 27.0 80.7 75.7 1172 50.0 381.7 29.3 89.2 81.8 127.0 54.4

14/h October 21S1 October 28/h October 41h November

Cane crushed (IOOOm. tons) 3,680 270 878 793 1,229 510 3,957 290 955 851 1,311 550 4,231 311 1,026 907 1,398 589 4.369 323 1.063 934 1,441 608

Sugar manufactured I~ cane 11.11 11.69 11.04 10.99 11.01 11.42 11.17 11.73 11.08 11.04 11.06 11.47 11.21 11.79 11.11 11.09 11.08 11.50 11.22 11.82 11.12 11.09 11.11 11.50

Sugar manufactured (1000 m. tons) 409.0 31.6 96.7 87.2 135.3 58,2 442.0 34.1 105.9 94.0 145.0 63.0 474.2 36.7 114.0 100.6 154.9 67.8 490.0 38.4 118.2 103.5 160.0 69.9

'- - ..
t ut. November l Sth November 25Th November 2nd December

Cane crushed (1000 m. tons) 4,628 344 1,137 978 1.524 645 4,838 360 1,194 1,020 1,590 674 5,046 376 1,252 1,061 1,653 704 5.280 395 1.320 1.109 1,727 729

Sugar manufactured :)~ cane 11.22 11.86 11.11 11.09 11.13 11.52 11.22 11.87 11.09 11.09 11.13 11.53 11.19 11.85 11.08 11.05 11.10 11.50 11.15 I) .81 11.03 10.98 11.05 11.47

Sugar manufactured (1000 m. tons) 519.4 40.7 126.3 108.5 169.6 74.3 542.9 42.7 132.4 113.1 177.0 77.7 564.6 44.5 138.6 117.2 183.5 80.8 ,58&6 46.6 145.7 121.8 190.9 83.6

15,475

9th December 16Th December 2Jrd December Total crop production (prelinzinaryjigs.)

Cane crushed (1000 m. tons) 413 1,379 1,153 1,789 741 5,641 429 1,429 1,197 1,842 744 5,743 431 1,450 1.248 1,870 744 5,814 431 1,470 1,281 1,888 744

Sugar manufactured % cane 1l.l0 11.76 10.97 10.92 11.02 11.44 1106 11.69 10.90 10.86 11.00 11.43 r1.02 11.70 10.85 10.75 10.95 11.43 10.98 11.70 10.84 10.71 10.92 11.43

Sugar manufactured (1000 m. tons) 607.5 48.5 151.2 125.9 197.1 84.8 623.9 50.2 155.9 130.1 202.7 85.0 633.0 50.4 158.0 134.6 205.0 85.0 6383 504 159.3 137.3 206.3 85.0

-~.'"."...._ .'........,"'".,~"._.....,.,-,,.,..-.-., ~._---~-~ ,-....~.~"'~",..,-"",..,."..,.»; ,,,,"" \.....-"~ "-,--"'.~ ..--..~ ~_ ~'..,.....,--"""'.~."""'~.~.~~ $ ~' <:"'•• ,.-',.,"\,.,"'''',••'''''''''"~~~
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Table XVI. Evolution of cane quality during 1967 sugar crop

Island West North East South Centre
Week Ending

A B A B A B A I B A B A B

-
15th July 11.91 10.24 12.74 10.95 11.40 9.85 11.46 9.79 11.82 10.12 11.66 10.11

22nd "
11.85 10.17 12.58 10.82 11.86 10.16 11.80 10.31 11.71 9.92 11.87 10.21

29th "
11.93 10.36 12.65 11.01 11.77 10.18 11.93 10.58 11.92 10.20 12.04 10.54

5th August 12.13 10.60 13.02 11.39 11.85 10.27 12.06 10.77 12.17 10.50 12.29 10.90

12th
"

12.36 10.88 13.19 11.52 12.05 10.60 12.42 11.08 12.30 10.71 12.61 11.28

19th "
12.38 10.95 13.04 11.45 12.01 10.61 12.33 11.07 12.47 10.90 12.69 11.32

26th "
12.56 11.14 13.19 11.72 12.25 10.79 12.51 11.21 12.59 11.07 12.87 11.56

2nd September 12.72 11.28 13.13 12.00 12.38 10.95 12.65 11.32 12.72 11.18 12.97 11.71

9th "
12.87 11.51 13.59 11.96 12.61 11.23 12.87 11.52 12.82 11.33 13.13 11.81

16th
"

12.93 11.53 13.48 11.79 12.74 11.40 12.71 11.36 12.97 11.50 13.19 11.95

23rd
"

13.00 11.59 13.64 11.93 13.02 11.63 12.72 11.35 12.93 11.50 13.20 11.88

30th
"

13.24 11.83 14.25 12.63 13.24 11.81 12.97 11.66 13.12 111.66 13.41 12.04

7th October 13.20 11.77 14.03 12.64 13.24 11.76 12.90 11.49 13.14 11.68 13.35 11.95

14th
"

13.23 11.78 13.78 12.20 13.26 11.73 13.01 11.59 13.17 11.72 13.37 12.11

21st
"

13.20 11.75 13.96 12.26 13.17 11.68 13.21 11.76 13.00 11.56 13.30 12.01

28th "
13.25 11.79 14.26 12.58 13.11 11.67 13.17 11.77 13.15 11.64 13.29 12.03

4th November 12.88 11.43 14.16 12.68 12.76 11.20 12.54 11.17 12.80 11.37 12.91 11.66

11th
"

12.78 11.37 13.72 12.42 12.54 11.01 12.62 11.17 12.78 11.36 12.96 11.84

18th "
12.60 11.07 13.72 12.24 112.40 10.78 12.27 10.65 12.59 11.08 12.89 11.15

25th
"

12.12 10.65 12.90 11.37 12.19 10.63 11.72 10.21 12.07 10.57 12.26 11.05

2nd December 11.82 10.19 12.61 11.05 11.72 10.12 11.35 9.60 11.90 10.26 12.10 10.70

9th "
11.34 9.71 12.15 10.67 11.20 9.57 11.11 9.43 11.14 9.80 11.93 9.29

16th
"

10.87 9.36 12.21 10.11 10.87 9.14 10.75 9.06 10.87 9.27 - -

NOTE: A = Sucrose % cane

B = Sugar manufactured % cane
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Table XVIII. Summary of chemical control data 1967

(I) CANE CRUSHED AND SUGAR PRODUCED
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CRUSHING
PERIOD

CANE
CRUSHED
(Metric Tons)

VARIETIES
CRUSHED
(Factory)

SUGAR
PRODUCED
(Metric Tons)

From
To
No. of crushing days
No. of crushing hours per day
Hours stoppage per day
Overall time Efficiency

Factory
Planters
Total
Factory ~~ Total
Per day
Per hour actual crushing

M. lJ4/32 per cent
M.147/44 per cent
M.31/45 per cent
M.202/46 per cent
M.93/48 per cent
M.253/48 per cent
M.442/5! per cent
M.409/51 per cent
Ebene 1/37 per cent
Ebene 50/47 per cent
B.3337 per cent
B.37I72 per cent
B.34104 per cent
Other varieties per cent

Raw Sugar
White Sugar
Total Sugar
Tons Sugar at 96° Pol.

8/7
18/12
131

21.15
0.67
970

245.681
184,995
430,676

57.0
3,288
155.5

2.2
28.9

1.6
19.7

1.0
10.8
6.5
0.2

1.2

9.9
13.2
4.8

50,388

50,388
51,821

14j7
18/12
122

21.13
0.51
97.6

38,163
185,435
223.598

17.1
1,833
867

2.1
24.2

0.1
37.8

3.9
5.6
9.4
0.5

4.1

12.2

0.1

24,924

24,924
25,562

21j7
8/12
107

22.74
0.46
98.0

67,338
125,467
192,805

34.9
1,802
79.2

2.8
45.2

5.2
23.0

5.1
1.2
6.3
0.1

1.5

3.4
2.6
3.6

21,890

21,890
22,496

8/7
18/12
130

20.45
0.27
98.7

145,334
66,612

211,946
68.6

1,630
79.7

31.1
6.3

19.2
21.9

2.2
7.4
0.1
1.6
5.0

3.8
0.2
1.2

22,280

22,280
22,904

17/7
27/12

128
19.71
1.25
940

135,216
167,317
302,533

44.7
2,364
119.9

131
47.3

1.8
10.7
2.3
2.0
8.6
0.1

1.7

7.9
0.9
3.6

32,853

32,853
33,842

14/7
16,tl2
122

21.06
1.02
95.3

95,134
162,473
257,607

36.9
2,112
100.3

56.5
4.0
7.6
4.8
0.4
8.9
0.3

16.6

0.9

18,753
8,243

26,996
27,856

22/7
28/12

125
19.52

1.25
93.6

173,838
108,065
281,903

61.3
2,255
115.5

9.6
57.4

3.3
3.3
5.7
0.2

14.4
0.2

0.7

4.6

0.6

30,359

30,359
31,181

7/7
28/12

140
20.57

0.48
97.7

127,427
157,691
285,118

44.7
2,036
101.3

55.0
7.5

14.0
1.6
0.2

12.7

0.3
3.3

4.7

0.7

30,296

30,296
31,175

29/6
30/12
149

18.28
0.82
95.7

432,554
244,437
676,991

63.8
4,544
248.6

0.6
16.5

8.3
15.5
22.9

1.9
3.7
1.6
8.1
3.2
8.1
3.4

6.2

73,395

73,395
75,247

3/7
27/12

144
18.18

0.30
98.4

218,000
101,190
319,190

68.3
2,217
121.9

31.3
12.5
17.7
10.0

2.9
0.5
4.8
3.5
0.8

16.0

33,594

33,594
34,568

7/7
22/12

137
16.03
0.28
98.3

68,520
66,206

134,726
50.9
983
61.4

21.1
7.3

15.2
11.2

13.9
1.9
0.7
4.5
4.8
5.8
7.7
5.9

5.292
8,109

13,401
13,837

5/7
20/12

134
15.51
0.26
98.3

195.514
32.572

228.086
85.7

1.702
111.9

38.9
2.5

12.2
8.4
2.0
l8
0.8
1.9
3.5

11.3
9.4

5.1

24,507

24.507
25.252

4j7
28/12

135
17.84
I.51
92.2

194,601
42,965

237,566
81.9

1,760
98.7

25.6
6.7

18.4
89
2.4
3.4
0.7
6.5
8.0
0.2
7.2

12.0

27,578

27,578
28.364

3j7
13/12
131

19.14
0.24
98.7

194,504
64,816

259,320
75.0

1.979
102.9

13.1
4.6

17.8
8.8

4.6
2.7
97
5.5
2.0

31.2

29,782

29,782
30.652

7j7
16/12
130

19.19
0.63
96.5

160,877
64.459

225,336
71.4

1.733
90.3

0.2
0.5

25.9
37.4
0.4
0.6
0.4

13.5
4.4

15.7

1.0

26,023

26,023
26,850

3j7
6/12
126

18.02
0.62
96.7

146,975
24,790

171,765
85.6

1,363
75.7

10.3
4.9
9.3

42.3

4.1
0.1

13.2
0.7
54

9.7

19,006

19,006
19,594

15/7
22/12

128
16.90
0.20
98.8

122,092
1,856

123,948
98.5
968

57.3

4.8
11.1
6.1

14.2
8.4

4.4
1.9
2.2
7.3
0.4

34.8

44

4,876
8,051

12,927
13,371

4j7
22/12
139

14.80
0.54
96.5

169,997
15,634

185,631
91.6

1,335
90.2

8.7
15.2
5.2

10.5
17.2

5.7
0.3
6.1

12.9
4.3
1.5

12.4

19,656

19,656
20.204

15/7
15/12
121

19.77
0.50
97.5

52,820
78,543

131,363
40.2

1.086
54.9

I.5
32.2

7.7
8.5

10.1

6.0
0.2
6.5
5.4
1.8
6.6

13.5

13,846

13,846
14.245

4/7
27/12

143
18.54

1.32
93.4

79,318
111,013
190,331

41.7
1,331
71.8

32.6
4.5

14.6
3.5

12.3

0.3
7.7

14.6

99

19,552

19,552
20,133

7/7
14/12
128

17.40
0.37
98.0

132,204
81,513

213,717
61.9

1,670
96.2

11.2
5.0

13.2
27.1

3.3
3.9

15.0
8.0
3.5
1.2
1.1
7.5

23,043

23,043
23.698

17j7
27/11
102

20.56
0.38
98.2

121.807
70,819

192,626
63.2

1,888
91.8

I.5
16.4

6.0
53.9

22.2

23,488

23,488
24,136

10j7
6/12
120

21.26
0.49
97.8

232,308
105,378
337,686

68.8
2,814
132.4

4.2

2.7
50.2
0.7
0.8
0.8

28.3
7.1
0.9

4.3

38,529

38,529
39,592

130
19.07
0.65
96.7

3,550,222
2,264,246
5,814,468

61.0
1,943
101.9

I~

~I

~8

I~O

16.5
1.6
~

~

~7

~3

~4

~3

1.1
~3

613,910
24,403

638,313
656,580

.~¥, 4 t .. MiCliiLlIUl#" ".? )!."",A.iPSW.~.0,¥A.¥14!ttW.$._.• H¥M&1t:JtIh#,!..h";4\$4q; .* ~'>"';t/:;:;Ah 4. ..a G,.&--4 II\"'W-h#)A,fM:;O,PAA .t " * 4 £....._,1$, MN)i"A # ""V .....,..~•.,,"""""".



~_""""""""i"'_~h..'~"_-=_-,,,~,,~.~,,,,,,,~,,, ~~~_~__~~ .... "_""~"""~--"""""""'_._"'~I,~'''''t e' "#'-~OlP"'''~·'''~'''''~~'''''''''"_'''''''''''''~''''t'hhjM\J1*W'_''"~"'---...""' ..

XVI

Table ~VUI. Summary or chemical control data 1967

(ii) CANE, BAGASSE, AND JUICES
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CANE/SUGAR Tons cane per ton sugar made 8.6 9.0 8.8 9.5 9.2 9.5 9.3 9.4 9.2 9.5 10.1 9.3 86 8.7 8.7 9.0 9.6 9.4 9.5 9.9 93 8.2 8.8 9.1RATIO

" " " "
.. (~I 960 Pol 8.3 U U 9.4 8.9 9.3 9.0 9.2 9.0 9.2 9.7 9.0 8.4 8.5 8.4 8.8 9.3 9.2 9.2 9.5 9.0 8.0 85 H.9

Sucrose per cent 13.27 12.74 12.63 IUO 12.44 12.33 12.16 12.27 12.12 12.08 11.62 12.12 13.09 12.97 12.95 12.39 12.34 12.04 12.12 12.03 12.25 13.35 12.80 12.46

Fibre per cent 13.67 13.54 14.13 13.23 13.79 14.34 13.84 14.58 12.71 12.62 14.12 1".18 12.79 12.69 11.93 12.55 13.26 12.12 14.11 13.85 12.20 11.23 11.52 13.13

BAGASSE Pol. per cent U9 1.99 1.70 1.61 1.83 1.91 1.94 U6 1.67 1.70 2.04 1.74 2.32 2.15 2.17 2.11 2.45 1.82 1.92 l.81 2.10 1.42 !.RH 1.89

Moisture per cent 49.8 49.8 46.0 46.9 47.4 50.7 48.7 45.4 50.2 47.0 49.9 48.0 48.6 4H.6 49.2 47.3 48.9 48.5 46.0 49.3 51.1 47.5 48.7 48.6

Fibre per cent 47.54 47.50 51.67 50.96 50.12 46.50 48.53 52.07 47.jO 50.58 47.24 49.89 48.34 4870 47.85 49.96 48.24 49.03 51.38 48.20 46.20 50.62 48.83 4885

Weight per cent cane 28.8 28.5 27.4 26.0 27.5 30.8 28.5 28.0 26.7 24.9 29.9 28.4 26.4 26.0 24.9 25.1 27.5 24.7 27.5 28.7 26.4 22.2 23.6 26.9

Ist EXPRESSED Br!x (B,) 18.60 18.51 18.21 16.71 18.04 18.41 17.29 17.63 16.93 17.53 16.66 17.06 18.11 17.82 17.54 17.19 17.36 16.61 16.61 16.73 17.34 17.53 17.20 17.46

JUICE Gravity Purity 88.4 887 89.2 89.5 89.7 88.6 89.0 88.2 89.0 88.8 87.2 897 90.6 H9.7 90.3 91.4 89.5 89.5 88.8 89.2 90.5 90.9 H9.9 89.4

Reducing sugar/sucrose rutio 33 3.1 3.4 3.7 2.7 2.8 3.6 4.3 3.7 3.3 4.5 3.1 2.6 2.4 2.7 3.1 2.7 3.2 2.6 35 2.5 3.2 3.0 3.2
LAST Brix 1.75 3.06 2.72 1.40 3.53 3.27 2.31 2.38 3.54 2.89 2.87 2.74 3.05 3.04 355 2.65 3.21 2.22 2.72 2.63 2.55 1.71 2.13 2.69EXPRESSED
JUICE Apparent Purity 71.5 74.7 72.8 74.7 74.5 67.8 69.6 73.7 73.2 69.6 72.1 80.3 78.4 79.3 73.8 77.0 79.1 72.1 75.0 72.7 no 75.8 74.8 74.3

MIXED Brix 14.63 14.34 13.79 12.73 13.32 13.53 12.77 13.67 13.42 13.04 12.44 12.12 13.56 n52 13.08 12.99 13.74 12.63 12.54 11.73 13.08 14.23 13.81 D.33JUICE
Gravity Purity 87.3 86.6 87.0 86.6 87.0 86.0 87.8 86.4 87.8 86.6 85.7 88.1 88.7 8H.2 88.9 H9.1 H7.3 87.7 R6.8 86.7 88.5 89.2 H8.5 87.5

Reducing sugar/sucrose ratio 3.8 3.8 4.2 4.5 3.4 3.6 4.4 5.2 4.6 3.9 5.0 3.6 3.1 3.2 3.1 3.7 3.6 4.0 3.4 4.1 3.1 3.5 3.3 3.9

Gty. Pty. drop from lst expressed juice 1.1 2.1 2.2 2.9 2.7 26 l.l 1.8 1.2 2.2 1.5 1.6 1.9 1.5 1.4 2.3 2.3 I.R 2.0 2.5 2.0 1.7 1.4 1.9

ABSOLUTE Brix (BA) 17.76 17.13 17.02 15.80 16.72 16.97 16.26 16.75 15.95 16.09 15.92 16.08 17.03 16.91 16.68 16.01 16.39 15.75 16.36 1623 15.87 16.94 1645 16.49JUICE
BAiB1 0.955 0.925 0.935 0.946 0.927 0.922 0.941 0.950 0.942 0.920 0.960 0.942 0.940 0.949 0.950 0.931 0."44 0.948 0.985 0.970 0.915 0.966 0.956 0944

Gravity Purity 86.5 86.1 86.4 86.1 86.4 84.9 86.8 85.8 87.1 86.0 84.9 87.8 88.1 87.8 88.1 88.5 86.8 87.0 86.2 86.0 879 888 87.9 870

CLARIFIED Brix 14.83 14.73 13.35 12.63 13.30 12.89 12.12 12.97 13.87 12.97 11.94 11.84 13.61 13.46 12.52 13.01 13.97 12.51 12.6" 11.71 D.09 \4.16 13.96 13.14JUICE
Gravity Purity -- 87.0 87.6 87.3 87.3 86.2 88.3 86.3 87.6 86.8 85.5 89.5 88.8 88.4 ~ 90.2 87.5 - 87.5 86.8 89.1 89.7 89.1 87.8

Reducing Sugar/sucrose ratio 3.9 3.5 4.4 4.5 3.5 3.5 - 5.1 4.2 3.8 5.0 3.4 3.1 3.2 3.1 3.5 3.4 '- 33 3.8 2.9 3.5 3.2 3.7

NOTE: All Brix values are Refractometric
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XVII

Table XVIII. Summary of chemical control data 1967

(iii) FILTER CAKE, SYRUP, pH, FINAL MOLASSES, SUGAR
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FILTER CAKE PoL per cent 0.98 1.24 1.71 1.94 086 1.09 1.11 1.60 0.41 1.45 0.43 0.68 1.95 1.96 2.71 2.34 2.47 1.80 8.01 6.40 7.20 2.80 2.27 1.73

Weight per cent cane 3.2 3.1 4.0 3.3 3.8 4.4 2.8 28 3.0 3.1 3.2 4.6 3.7 1.9 2.0 2.9 2.3 2.2 1.8 2.2 1.8 2.4 4.6 3.1

SYRUP Brix" 58.6 57.9 57.8 57.4 560 63.2 59.2 56.3 59.3 55.7 56.6 63.8 58.8 58.4 67.8 63.8 56.0 61.2 54.4 54.2 52.7 58.1 65.6 58.8

Gravity Purity - 85.9 87.1 87.2 87.3 86.1 - 86.7 87.0 86.7 85.8 88.3 89.1 88.3 - 89.8 87.1 - 87.2 86.6 88.3 89.7 88.8 87.5

Reducing sugar/sucrose ratio 4.1 3.7 4.4 4.5 3.9 4.2 - 5.1 4.4 3.9 5.1 3.7 3.1 3.2 3.1 3.3 - - 3.1 4.0 3.2 3.6 3.3 3.3

pH VALUES Limed juice 8.3 8.2 8.4 7.9 7.8 7.8 - 7.8 8.4 - 8.1 8.2 - 7.6 8.2 7.9 8.1 - - 8.1 8.4 8.1 7.7 8.1

Clarified juice 7.3 7.1 7.1 7.\ 7.1 7.1 7.2 6.9 7.3 7.2 7.0 7.3 7.3 7.3 7.4 7.1 6.8 7.3 69 7.1 7.3 7.4 7.1 7.2

Filter Press juice - - 9.0 ~ 6.9 8.0 6.9 7.0 9.2 7.7 - 8.6 7.0 7.0 - - - 6.6 - - 6.6 7.7 8.0 7.6

Syrup - 6.9 7.0 6.5 6.5 6.7 - 6.5 6.9 6.9 6.9 7.1 68 6.8 - - 5.9 6.8 - 7.1 7.1 7.1 7.0 6.8

FINAL Brix.... 89.7 89.2 90.2 86.5 90.2 89.2 89.5 85.5 88.2 89.\ 85.4 88.7 87.3 89.8 89.2 86.5 86.4 89.5 88.1 86.3 835 86.6 87.5 88.1
MOLASSES

31.55 29.98 34.52 34.51 34.31 31.30 34.30 34.06 30.57Sucrose per cent 33.84 34.38 32.78 31.66 33.31 33.89 32.90 35.67 36.10 33.90 33.44 33.49 33.22 34.55 33.51

Reducing sugar per cent 17.35 12.44 18.52 16.40 14.43 13.58 13.35 18.72 16.60 15.60 17.49 12.63 14.29 13.10 15.39 16.50 12.02 12.64 11.70 13.81 12.46 15.20 14.26 15.01

Total sugars per cent 51.19 46.82 50.07 46.38 48.95 48.09 47.56 50.02 50.90 49.66 48.06 45.41 45.95 46.41 49.28 49.40 47.69 48.74 45.60 47.25 45.95 48.42 48.81 48.52

Gravity Purity 37.7 38.5 35.0 34.6 38.3 38.7 38.2 36.6 38.9 38.2 35.8 37.0 36.3 37.1 38.0 38.0 41.3 40.3 38.5 387 40.1 38.4 39.5 38.0

Reducing sugar/sucrose ratio 51.3 36.2 58.7 54.7 41.8 39.3 39.0 59.8 48.4 45.8 57.2 38.5 451 39.3 45.4 50.1 33.7 35.0 34.5 41.3 37.2 45.7 41.3 44.8

Weight per cent cane at 85" Brix 2.83 3.37 2.81 2.76 2.89 3.42 2.86 3.02 2.73 2.90 2.75 2.64 2.60 2.62 2.27 2.36 2.73 2.59 2.72 3.00 2.26 2.50 2.46 2.76

SUGAR MADE White sugar recovered per cent cane - - - - - 3.20 - - - - 6.02 - - - - - 6.50 - - - - - - 0.42

Raw " "
11.69 11.15 11.35 10.51 10.86 7.28 10.77 10.63 10.84 10.52 3.93 10.74 11.61 11.48 11.55 11.07 3.93 10.59 10.54 10.27 10.78 12.19 11.41 10.56

" " "
Total " " " " "

11.69 11.15 11.35 10.51 10.86 10.48 10.77 10.63 10.84 10.52 9.95 10.74 11.61 1l.48 11.55 11.07 10.43 10.59 10.54 10.27 10.7& 12.19 11.41 10.98

Average PoL of sugars 98.73 98.46 98.66 98.69 98.89 99.06 98.60 98.78 98.42 98.78 99.12 98.92 98.74 9880 99.04 98.97 99.30 98.68 98.77 98.85 98.73 98.65 98.65 98.75

Total sucrose recovered per cent cane 1\.55 10.98 11.20 10.37 10.74 10.38 10.62 10.50 10.67 10.40 9.86 10.63 11.46 11.35 11.44 10.95 10.36 10.45 10.41 10.15 10.65 12.03 1l.26 10.84

Moisture content of raw sugar per cent 0.33 0.35 0.32 0.43 0.21 0.41 0.32 0.30 0.34 0.34 0.43 0.31 0.34 0.30 0.27 0.30 0.30 0.38 0.34 0.35 0.40 0.63 0.37 0.35

Dilution indicator 34.4 28.6 30.9 48.4 37.2 44.9 29.1 30.0 27.4 39.3 37.1 40.4 36.9 33.0 39.1 34.1 27.4 40.4 38.5 44.2 38.4 46.7 38.0 38.9

Refractometric Brix J : 5 wiw
" J: 6 wlw
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Table XViII. Summary or chemical cootrol data 1967

(iv) MASSECUITES
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MAGMA Apparent Purity 80.9 900 86.4 84.5 91.0 81.3 80.8 84.9 83.8 85.2 92.5 92.1 88.3 95.5 86.5 84.5 - 84.9 86.1 88.4 84.0 84.3 85.7 86.4

A-MASSECUITE Brix 899 91.7 908 91.8 91.0 90.8 924 90.5 92.7 92.2 90.1 91.0 91.9 92.0 92.4 91.3 89.3 91.l 91.8 92.3 90.5 91.1 90.5 91.4

Apparent Purity 86.2 83.6 85.5 83.7 85.3 84.2 80.1 82.3 81.6 87.0 86.2 89.4 888 83.9 90.4 85.5 87.5 88.9 86.8 86.0 85.8 89.2 85.6 85.2

" " of A-Molasses 71.9 62.2 66.3 58.8 64.9 64.4 59.4 57.9 58.8 66.0 66.8 68.9 66.8 65.4 70.4 64.8 74.7 73.3 66.6 67.8 70.4 71.5 70.7 65.8

Drop in Purity 14.3 21.4 19.2 24.9 20.4 19.8 20.7 24.4 22.8 21.0 19.4 20.5 22.0 18.5 20.0 20.7 12.8 15.6 20.2 18.2 15.4 17.7 14.9 19.4

Crystal per cent Brix in massecuite 50.9 56.6 57.0 60.4 58.1 55.6 51.0 58.0 55.3 61.8 58.4 66.0 66.3 53.5 67.6 58.8 50.7 58.4 60.4 56.5 52.0 62.1 50.9 56.7

Cubic feet per ton Brix in Mixed Juice 307 35.1 28.9 33.0 25.8 35.8 32.6 32.0 31.0 31.2 28.6 26.7 26.2 34.6 23.8 29.2 35.9 38.7 25.8 36.6 25.9 27.6 39.2 31.2

Ac-Massecuitc per cent total massecuite 56.1 74.1 59.0 79.1 60.2 61.5 58.5 638 70.7 57.6 45.6 54.4 54.0 61.5 46.3 59.6 54.0 60.0 51.4 62.0 60.2 58.7 69.1 60.8

B-MASSECUlTE Brix 90.9 - 90.3 - 92.0 92.8 92.0 91.9 93. \ 925 90.6 92.4 92.9 93.0 93.5 92.3 90.3 922 91.4 93.4 91.9 91.4 92.2 92.1

Apparent Purity 75.1 - 73.4 - 73.4 73.4 72.2 73.2 70.1 74.2 75.3 78.5 75.1 75.5 81.4 74.1 80.2 79.1 73.8 74.5 77.7 79.1 75.3 742

" " of Be-Molasses 56.3 - 52.0 - 52.0 53.8 52.2 52.2 53.9 50.3 60.5 55.4 49.3 58.4 52.4 50.5 64.6 57.3 52.8 54.3 56.1 55.5 58.2 54.0

Drop in Purity 18.8 - 21.4 - 2/.4 196 20.0 21.0 16.2 23.9 14.8 23.1 25.8 17.1 29.0 23.6 15.6 21.8 21.0 20.2 21.6 23.6 17.1 20.2

Crystal per cent Brix in massecuite 43.0 - 44.6 - 44.6 42.4 41.8 43.9 35.1 481 37.5 51.7 50.9 41.l 60.9 47.7 44.2 51.1 44.4 44.2 49.2 53.0 40.9 43.9

Cubic feet per ton Brix in Mixed Juice 15.6 - 11.9 - 8.4 11.8 13.8 8.8 5.1 12.8 20.5 11.4 13.9 12.4 18.6 8.4 14.9 15.9 14.3 13.0 10.2 10.9 9.8 108

B-Massecuite per cent total Massecuite 28.4 - 24.3 - 19.5 20.3 24.8 18.7 11.6 23.5 32.7 23.3 28.5 22.0 36.1 17.2 22.5 24.6 28.5 21.9 23.8 23.2 17.3 21.1

Kg. Sugar per cubic foot of A & B Massecuite 17.4 - 19.9 - 23.1 16.1 17.6 19.1 - 17.8 15.8 21.4 22.3 17.4 19.5 22.1 15.4 14.7 196 15.6 22.6 21.7 17.0 191

C--MASSECUITE Brix 93.0 92.9 93.0 94.0 95.3 95.4 93.7 93.3 95.4 94.5 93.9 94.3 94.4 96.8 933 92.8 93.1 95.1 92.8 94.7 93.7 93.3 97.9 94.3

Apparent Purity 60.2 62.2 57.9 58.9 59.8 60.2 57.6 60.1 58.2 57.5 61.7 62.1 60.7 63.3 63.0 60.7 67.7 62.8 61.3 59.4 60.2 62.8 62.3 60.7

" " of final Molasses 34.0 36.1 29.3 30.5 32.0 37.1 37.8 35.5 33.1 33.6 322 33.7 33.3 33.2 34.4 34.1 382 37.1 34.6 35.7 38.2 33.6 36.3 34.6

Drop in Purity 26.2 26.1 28.6 28.4 27.8 23.1 19.8 24.6 25.1 23.9 29.5 28.4 27.4 30.1 28.6 22.7 29.5 25.7 26.7 23.7 22.0 29.2 26.0 26.1

Crystal per cent Brix in massccuite 39.7 40.9 40.5 439 40.9 36.7 31.8 38.1 37.5 36.0 43.5 42.9 41.1 45.0 43.6 36.6 47.7 40.9 40.8 36.9 35.6 44.0 40.8 39.9

Cubic feet per ton Brix in Mixed Juice 8.5 12.3 8.2 8.7 8.7 10.6 9.5 8.6 7.8 10.2 13.6 11.0 8.5 9.2 9.2 11.4 15.6 10.0 10.2 9.5 6.9 8.5 7.7 9.3

C-Massecuite per cent total massccuite 15.5 25.9 16.7 209 20.3 18.2 16.8 17.5 17.7 18.9 21.7 22.4 17.5 16.5 17.6 23.2 23.5 15.4 20.1 16.1 16.0 18.2 13.6 18.1

TOTAL Cu bic feet per ton Brix in Mixed Juice 54.7 47.4 48.9 41.7 42.9 58.2 56.5 49.5 43.8 54.2 62.7 49.2 48.0 56.7 51.6 49.0 66.4 64.5 50.3 59.1 43.0 47.0 56.7 51.3

MASSECUITE
" " " "

sugar made 68.2 59.8 60.2 52.2 54.3 75.8 68.3 63.3 53.8 69.3 80.9 60.4 58.1 68.7 62.4 58.9 85.2 80.6 63.8 76.3 52.7 56.4 69.3 63.9
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Table XVIII. Summary of chemical control data 1967

(v) MILLING WORK. SUCROSE LOSSES AND BALANCE RECOVERIES
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MILLING Irnbibition water % cane 28.4 26.5 28.7 29.2 30.6 31.7 320 27.5 25.9 28.1 33.1 37.3 30.1 29.9 31.6 27.6 24.8 29.4 33.8 41.9 27.5 25.0 24.7 29.3
WORK

" " % fibre 208 196 203 221 222 221 231 188 204 223 235 214 236 236 265 220 187 243 239 302 225 222 214 223

Extraction ratio 30.0 33.0 26.1 26.8 29.3 33.4 32.8 28.8 29.1 27.8 37.5 28.8 36.5 33.9 35.0 34.0 41.0 30.7 30.9 31.0 37.2 21.0 30.1 31.2

Mill extraction 95.9 95.5 96.3 96.5 96.0 95.2 95.5 95.8 96.3 96.5 94.7 95.9 95.3 95.7 95.8 95.7 94.6 96.3 95.6 95.7 95.5 97.6 96.5 95.9

Reduced mill extraction 96.3 95.9 96.8 96.7 96.4 95.9 96.0 96.5 96.4 96.5 95.4 96.5 95.5 95.8 95.6 95.8 94.9 96.2 96.2 96.2 95.3 97.3 96.2 96.1

SUCROSE Sucrose lost in bagasse % cane 0.54 0.57 0.47 0.42 0.50 0.59 0.55 0.52 0.45 0.42 0.62 0.49 0.61 0.56 0.54 0.53 0.67 0.45 0.53 0.52 0.56 0.31 0.44 0.51
LOSSES

" "
in filter cake % cane 0.03 0.04 0.07 0.06 0.03 0.05 0.03 0.04 om 0.05 0.01 0.03 0.07 0.04 0.05 0.07 0.06 0.04 0.14 0.14 0.13 0.07 0.10 0.05

.. "
in molasses % cane 0.91 1.10 0.83 0.81 0.94 1.12 0.93 0.94 0.90 0.94 0.84 0.83 0.80 0.83 0.73 0.76 0.96 0.89 0,89 0.99 0.78 0.82 0.83 0.89

Undetermined losses % cane 0,23 0.06 0.06 0.14 0.23 0,19 0.03 0.27 0.09 0.27 0.29 0,14 0.15 0.19 0.19 0.08 0.30 0.21 0,15 0.22 0.13 0.13 0.17 0.17

Industrial losses % cane 1.17 1.20 0.96 1.01 1.21 1.36 0.99 1.25 LOO 1.26 1.15 LOO 1.02 1.06 0.97 0.91 1.31 1.14 1.18 1.35 1.04 1.02 1.10 Ll1

Total losses % cane 1.71 1.77 1.43 1.43 1.71 1.95 1.54 1.77 1.45 168 1.76 1.49 1.63 1.62 1.51 1.44 1.98 1.59 1.71 1.87 1.60 1.33 1.54 1.62

SUCROSE Sucrose in bagasse % sucrose in cane 4.09 4.45 3.69 3.55 4.04 4.79 4.54 4.24 3.71 3.51 5.26 4.09 4.67 4.32 4.17 4.28 5.43 3.72 4.37 4.33 4.50 2.36 3.47 4.07
BALANCE

" " filter cake % sucrose in cane 0.23 0.30 0.54 0.53 0.26 0.39 0.26 0.33 0.08 0.38 0.12 0.26 0,55 0.31 0.39 0.56 0.46 0.33 1.19 Ll9 1.10 0.51 0.81 0.43

" " molasses % sucrose in cane 6.84 8.67 6.62 6.88 7.56 9.12 7.65 766 7.43 7.82 7.21 6.84 6.09 6.40 5.64 6.13 7.78 7.37 7.37 8.20 6.40 6.11 6.46 7.15

Undetermined losses % sucrose in cane 1.77 0.44 0.44 1.15 1.86 1.52 0.23 2.20 0.74 2.23 2.53 1.12 1.12 1.47 1.46 0.65 2.40 1.82 1.20 1.86 1.10 0.94 1.31 1.33

Industrial losses % sucrose in cane 8.84 9.41 7.60 8.56 9.68 11.03 8.14 10.19 8.25 10.43 986 8.22 7.76 8.18 7.49 7.34 10.65 9.52 9.76 IU5 8.60 7.56 8.58 8.91

TotaL losses % sucrose in cane 12.93 13.86 11.29 12.11 13.72 15.82 12.68 14.43 11.96 13.94 25.12 12.31 12.43 1250 11.66 11.62 16.08 13.24 14.13 15.58 13.10 9.92 12.05 12.98

RECOVERIES Boiling house recovery 90.8 90.2 92.1 91.1 89.9 88.5 91.5 89.4 91.4 89.2 89.6 91.4 91.9 91.5 92.2 92.3 88.8 90.1 89.8 88.2 91.0 92.3 91.1 90.7

Reduced boiling house recovery (Pty. M.I. 85°) 88.8 88.9 90.7 89.9 88.1 87.5 89.2 88.0 89.1 87.6 89.1 88.8 88.7 88.7 89.0 88.9 86.4 87.4 88.1 86.4 87.5 88.7 88.0 88.5

Overall recovery 87.1 86.2 88.7 87.9 86.3 84.3 87.3 85.6 88.0 86.1 84.9 87,7 87.6 87.5 88.3 88.4 83.9 86.8 85.8 84.4 86.9 90.1 88.0 87.0

Reduced overall recovery (Pty. M.l. 85°,
84.0F % C 12.5) 85.5 85.2 87.8 86.9 84.9 85.6 84.9 85.9 84.6 85.0 85.6 84.7 85.0 85.0 85.1 82.0 84.0 84.8 83.1 83.4 86.4 84.6 85.0

Boiling house efficiency 98.8 99.3 99.4 98.7 98.5 98.1 99.4 97.6 99.6 98.1 98.4 98.7 98.5 98.6 99.2 99.1 98.6 98.9 98.5 97.1 99.0 99.6 98.9 98.9

i
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xx
. Table XIX. Production 'and utilization of molasses, 1949 - 1967

Used for Other Available N.P.K. equivalent
Product- Exports product- domestic as in molasses

ion ion of uses fertilizer available as fertilizer
Year alcohol

M. tons M. tons M. tons M. tons M. tons M. tons

N r,o, KzO

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 1l0,471 72,539 7,796 - 30,136 157 75 1,549

1958 ]]3,8]] 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 122,890 76,800 7,750 - 38,340 199 96 1,955

1963 149,586 109,770 8,192 483 31,141 162 78 1,588

1964 113,781 96,830 7,172 446 9,333 46

I
23 476

1965 I
151,152 105,360 7,824

I
454 37,514 195 94 1,913

1966 133,262 112,290 6,653 484 13,835 72 36 706

1967 154,612 111,930 7,717 542 34,423 179 86 1,775

I



XXI

Table XX. Importation. of inorganic fertilizers, in metric tons, 1952 - 1967

YEAR N PzOs KzO

1952 5,800 1,140 2,960

1953 5,080 560 2,380

1954 4,170 1,110 3,340

1955 5,620 570 3,110

1956 8,870 2,170 3,940

1957 6,900 2,770 4,390

1958 6,210 3,020 4,690

1959 8,500 2,740 5,310

1960 8,170 4,382 5,765

1961 7,462 4,769 4,569

1962 9,467 5,377 6,373

1963 9,762 5,079 6,952

1964 10,095 5,698 8,838

1965 9,520 I 7,236 6,222

1966 8,070 4,596 7,515

1967 9,249 5,046 9,073



Tabl e XXI. Sales of herbicides , 1965 - 1967

I 96 5 1966 I 967

HERBICIDES Quantity Quantity Quantity Iacid acid acid
equivalent Ib equ ivalent lb

.
equ ivalent IbImperial Imperial Imperial

gallons
Kg.

gallons
Kg.

gallons
Kg.

MCPA - metallic salt 9,072 36,288 9,402 37,608 8,978 35,912

2,4-D amin es 23,172 116,915 15,909 83,671 15,760 2,255 82,632

2,4-D esters 7,335 37,245 6,380 38,155 12,017 61 ,528

2,4-D and 2,4-5T esters 6,734 33,612 6,679 29,795 4,172 21,838

Pentachlorophenol 100 300 261 783 149 447

Sodium chlorate 272,823 261,774 270,055

Sodium trichloroacetate
(TCA) 309,746 314,625 318,8 19

Sodium 2,2-dichloropro-
prionate (Dalapon, Basfa-

I
pon , Unipon) 2,261 931 608

Substituted ureas
(Herban, DCMU, Linuron) 38,922 53,611 50,200

Subst ituted triazines
(Simaz ine, Atrazine) 42,643 30,495 37,544

Unclassified 450 544 1,359 874 1,143 2,537

x
X..........



Table XXII. Importation of major herbicides, 1957 - 1967

In organi c chemicals H ormone type Aliphatic ac ids Substi tuted Substi tuted Sub.st i~uted I
derivat ives phen ols ureas tnazines

YEAR
2,4-D ; 2,4-5T ;

Sodium Sodium TCA Dalapon PCP Linuron Simazine
chlorate arsenite

MCPA D .C.M. U Atrazine
Kg. Kg. Kg. K g. Imp. gall. H erb an Kg.Im p. gall. Kg. Kg .

1957 107,961 80 36, 142 645 163,278 - 1,824 - -

1958 128,835 4,000 43, 150 565 167,096 - 3,528 - -

1959 173,383 - 60,26 1 72 264,389 - 1,534 - -

1960 304,85 1 7,050 76,629 - 377,063 400 2,64 1 12,500 568

1961 2 14,30 1 6,000 59,272 - 363,716 9,553 1,403 30,000 1,812

1962 272,937 8,000 54,507 - 335,595 2 1,933 1,010 38,279 2 1,432

1963 276,502 - 45,825 - 339,981 5,070 969 I 39,9 15 29,210

1964 398,053 - 48,249 - 389,449 6,670 595 35,312 37,594

1965 272,823 - 45,330 - 309,746 2,261 100 38,922 42,643

1966 261,774 - 38,370 - 314,625 93 1 261 53,611 30,495

1967 270,055 I 5,186 36,755 2,255 318,819 608 149 50,200 37,544

x
X
......



XXIV

Table XXlli. List of combinations sown in 1967

(i). Early nobilisations of S. spontaneum, S. robustum and S. sinense

No. of No. of
Reference PARENTAL COM BINATIONS No. of non-
Cross No. germinated Pots '" germinated

Female Male crosses crosses

3003 B.5650 x S. spont , Tabongo 3 15 0
3001 Fot iogo x M oL5904 1 3 1
3315 M .134/32 x 57 N.G . 208 2 50 0
3020 M A09/51 x M ol. 5843 I 50 I
3059 MA09/51 x 51 N.G. 140 3 50 0
3088 P.R. 1000 x 51 N.G. 140 4 50 0
3523 U ba x M .99/34 2 6 2

Total I 7 16 224 4

* All seedlings potted sing ly

(ii). Further nobilisations of Sa ccharum robustum

I No. of No . of
Reference PARENTAL COM BINAn ONS No. of non-
Cross No. germinated Pots* germinated

Female Male crosses crosses

3026 C.P.34-120 x 58 B.38 3 56 0
3402 Ebene 50/47 x M .l 173/63 2 4 0
3217 M.33/19 x M .679/63 I 80 1
3359 M .134/32 x M .614/63 2 20 2
3389 M.112/34 x M .1160/63 4 25 I
3053 MA09/51 x M .679/63 6 554 I
3396 MA09/51 x M.1 295/63 1 60 0
3168 N : Co.376 x 53 BA5 2 42 1
3030 N : Co.376 x 58 B.38 2 18 2

Total 9 23 859 8

• All seedlings potted singly except cross No. 3053 which has been pot ted 3 sdlgjpot
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Table XXIII. List of combinations sown in 1967

(iii) (a) Combinations having produced more than 300 seedlings

I

No . of No. of
Reference PARENTAL COMBINAnONS germinated No. of non-
Cross No. crosses Pots* germinated

Female Male crosses

3449 8.3337 x M .147/44 9 519 0
2543 Co. 281 x C.B . 41-35 3 286 0
3196 Ebene 50/47 x Vesta 6 251 0
3148 F.149 x M.147/44 4 473 0
3257 H .32-8560 x M .147/44 5 597 I
3133 1.216 x M .147/44 5 414 0
3129 1.216 x M .69/56 3 1581 0
3153 1.216 x R.47/2777 6 448 0
2389 M.112/34 x M.109/26 4 1011 2
3046 P.R.l000 x M.69/56 6 1287 0
1523 P.R.I000 x M .241/59 3 380 0
2206 S.17 x M.147/44 10 841 I
3079 S.17 x M .69/56 I ~

412 I
3083 S.17 x R.47/2777 587 2

Total 14 I~ 9087 7

• All seedlings potted singly except cross Nos. 3449, 2543, 3/96 & 3/33 which have been potted 3 seedlings/plot
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Table XXIll. List of combinations sown in 1967

(ill) (b) Combinations baving produced between 16 & 300 seedlings

No. of No. of
Reference PARENTAL COMBINATIONS germinated No . of non-

Cross No. crosses Pots· germinated
Female Male crosses

3461 B.3337 x C.B. 41-35 3 24 I
2424 BA362 x M.202/46 4 79 1
2238 B.5650 x M.69/56 2 27 4
3141 c.r. 53-18 x M.l47/44 2 66 1
3172 C.P. 53-18 x M .55/55 3 30 I
3202 Ebime 50/47 x C.BA5-6 6 190 0
3385

" 50/47 x M.55 /55 3 54 0
3208

" 50/47 x P.TA3-52 5 18 0
3331

" 50/47 x RA7/4066 4 294 0
3159 F.l49 x RA7/2777 5 190 0
2527 H.50-7209 x M.147 /44 3 74 0
2535 H.50-7209 x M.69/56 4 29 I
3383 H.50-7209 x P.TA3-52 4 27 0
2338 M.134/32 x B.3337 7 132 5
2506 M.134 /32 x M.109/26 3 141 2
3134 M.134/32 x Trojan 5 157 0
2385 M.112/34 x D.74 4 173 1
3371 M.1l2/34 x RA7/4066 4 94 5
2419 MA09/51 x D.109 3 47 I
2453 M.107/55 x B.3337 4 279 1
2539 M.107/55 x B.34104 5 74 1
2264 MA35/59 x M.147 /44 3 40 0
2411 M.Q.39/832 x Re.366 8 230 0
490 N : Co.376 x B.34104 3 190 I

3225 N : Co.376 x BA2231 5 190 0
3182 N : Co.376 x Co.lOO7 4 50 0

I1 N : Co.376 x C.PA8-103 3 16 3
699 N : Co.376 x M.202/46 3 26 0
737 N : Co.376 x Q.58 6 45 2

3231 N : Co.376 x Trojan 5 160 1
3104 P.R.IOOO x BA9119 4 18 2
3075 QA7 x P.TA3-52 3 37 0
3070 QA7 x RA7/2777 3 30 2
2314 Q.56 x M.147/44 5 29 0
2201 S.17 x M.9934 5 30 2

Total 35 143 3290 38

• All seedlings potted singly
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Table XXIII. List of combinations sown in 1967

(ill) (c). Combinations having produced less than 16 seedlings

No. of No. of
Reference PARENTAL COMBlNATlONS germinated No. of non-
Cross No. crosses Pots* germinated

Female Male crosses

3444 8.3337 x M.69/56 3 14 2
3006 8.5650 x N : Co.31O 2 3 4
2354 8.37161 x Senneville 2 3 1
2408 Co.281 x D.I09 3 5 0
3176 C.P.53-18 x M.196 /31 2 2 1
3407 Ebene 1/37 x M.305/51 2 2 3

94
"

1/44 x 8.34104 1 1 5
1190

"
50/47 x 8.34104 2 5 3

3213
"

50/47 x M.292 /55 1 2 5
2060 M.23 /16 x 8.34104 1 1 2
2403 M.23/16 x M .144/36 1 1 3
2031 M.33jl9 x 8.34104 2 5 2
2465 M.134/32 x M.27 /16 3 6 2
3144 M .134/32 x Q.50 1 1 3
2035 M.134 /32 x Senneville 2 7 2
3429 M .l12/34 x F.150 1 1 3
2491 M.112/34 x M.35jl7 2 12 1
3529 M.241/40 x 8.34104 2 6 2
3012 MA09/51 x C.PA4-101 2 4 2
3412 MA09 /51 x M.305 /51 3 4 1
2301 MA09/51 x M.Q.27/1124 2 7 1
3219 M.13 /54 x 8A2231 3 8 3
3339 M.Q.39/832 x C.8.45-6 1 10 4
687 N : Co.376 x Ebene 50/47 6 13 2

3164 N : Co.376 x F.150 2 6 1
3417 N : Co.376 x M.305 /51 1 1 3
3038 N : Co.376 x Sabre 2 3 2
907 P.O.J.2364 x Ebene 50/47 2 3 2

3186 Q.70 x M.202/46 1

~
1

Total 29 I 58 66

• All seedlings pott ed singly
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Table XXIV. List of Approved Cane Varieties, 1968

M . 134/32

M .134/32 whi te

M . 134/32 stri ped

*M .112/34

*M.423/4 1

***M .147/44

M .31/45

M .202/46

M .93/48

M .99/48

M .253/48

MA09/51

M A42/51

M . 13/53

M . I3/56

M.377/56

Ebene 1/37

Ebene 50/47

*8. H.10/ 12

** 8 .3337

** 8 .34 104

8 .37161

8. 37172

N : Co. 376

• To be uprooted be/o re I ls t December, 1969

•• To be uprooted be/ore Ilst December, 1970

••• To be uprooted be/ ore I l st December, 1973
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