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REPORT OF THE CHAIRMAN

EXECUTIVE BOARD 1961

HE Board held 12 meetings during the year, two of which jointly with the Research
T Advisory Committee. The only changes on the Board were Mr. G. S. de la Hogue
who replaced Mr. L. H. Garthwaite as representative of factory owners, and Mr. M_ D,
firench-Mullen who replaced Mr. Alfred North Coombes as Director of Agriculture in October.
During my absence overseas, from July to December, Mr. Georges Rouillard acted as chair-
man of the Board.
We wish to place on record our appreciation of the services rendered by Mr. North Coombes
who has been serving on the Board on and off since May, 1954

ESTABLISHMENT

There were four resignations in 1961, the vacant posts being filled immediately viz:
Mr. H. F. Wiehe replaced Mr. J. P. Lamusse as Associate Sugar Technologist; Mr. R. Ng Ying
Sheung succeeded to Mr. A. Lagesse as Field Officer while Mr. L. P. Noél was transferred from
his function of Field Officer to that of Senior Assistant Plant Breeder to replace Mr. Harvais;
Miss M. Ly-Tio-Fane was appointed Librarian in December to replace Mr. A. Jauffret. Mr. C. Cavalot
was appointed Laboratory Assistant in the Sugar Technology Division in July.

Mr. F. Le Guen of the Sugar Technology Division returned to Mauritius on 4th July after
spending fifteen months study leave in England and obtaining a Diploma in Instrumentation.

Dr. E. Rochecouste, our Botanist, must be sincerely congratulated on obtaining the Ph.D.
degree of London University and it gives me great pleasure to do so.

We are also pleased to note that Mr. D. H. Parish, our Chemist, has obtained the Fellow-
ship of the Royal Institute of Chemistry.

Messrs. A. Wiche and J. Maurice Paturau were re-appointed Consulting Sugar Technologists.

BUILDINGS

The extension of the Biology wing to accommodate another laboratory for the Plant Breeding
Division is practically completed and terminates the Institute’s main building programme as far
as can be foreseen.

As mentioned in last year’s report, a house was built at Réduit and subsequently exchanged
with Government for another house.



SPECIAL STUDIES FUND

The Special Studics Fund scrved to finance the studics of Messrs. . Le Guen and de Réland,
The former obtained the Post Graduate Diploma in Automatic Control at the Northampton
College of Advanced Technology in London. while Mr. de Réland followed courses at thc Byam
Shaw School of Drawing and Painting in London, at the Kew Herbarium and also reccived training
from Messrs. Leitz in Germany.

FINANCE

It is hcartening to note that the tcmporary increase in cess to Rs. 4.50 per ton of sugar
produced in 1961 has had the desired cfect of re-establishing the Accumulated Funds of the
Institute at the level reached at the end of 1959, However, it will be noted that the cash
available amounting to Rs. 266,000. will not be sufficient to finance the [Institute until the
receipt in August of the first revenue from the 1962 crop.

From an examination of the 1961 accounts and balance sheet it appears that the Institute
has reached a stage where further devclopment cannot be envisaged with the present level of
revenue, This creates a problem which will have to be carefully studied by my successor.

I would also like to strcss once again the fact that capital dcvelopment, since the Institute
started, has bcen carried out entirely from revenue and that it has not been possible up to now
to establish a cash reserve which could be used to tide the Institute over such difficult finan-
cial periods.

In closing this Report, I should like to express my gratitude to my friend Mr. Georges
Rouillard who kindly accepted to replace me as Chairman during my absence from the Colony,
and to all my colleagucs of the Board for their most valuable assistance.

The stafl is to be congratulated on its spirit of co-operation, and although it is now com-
monplace to refer to our Director’s able administration, I feel T should be failing in my duty
if I did not record my appreciation of his services.

it Htn

Chairman.

25th January, 1962



REVENUE AND EXPENDITURE ACCOUNT

YEAR ENDED 3ist

Running and Administrative Expenses ... 1,531,265.01
Interest paid . 44,949.61
Depreciation ..o 112,224.98

1,688,439.60

Excess of Revenue over Expenditure for
the year, carried to Accumulated Funds ... 632,654.85

Rs.  2,321,094.45

DECEMBER, 1961

Cess on sugar exported ... 2,250,876.88
Miscellaneous receipts 70,217.57

Rs. 2,321,094.45

BALANCE SHEET

AS AT 31st DECEMBER, 1961

ACCUMULATED FUNDS .. ... 1,486791 41
REVENUE FUNDS .. 6422146
SPECIAL STUDIES FUND ... 6,402.27
AIME DE SORNAY FOUNDATION . 25,000.—
GROUND WATER RESEARCH FUND ... 353,502.43
LOAN FROM ANGLO MAURITIUS

ASSURANCE SOCIETY LTD. .. 427216 —
GOVERNMENT OF MAURITIUS

(Purchase of Buildings) ... 166,035.35
AIME DE SORNAY SCHOLARSHIP ... 92.50

Rs. 2,529,267.42

(sd) P. ESPITALIER-NOEL )
(sd) D. FFRENCH-MULLEN j
{sd) P.O. WIEHE Director

Board Members

FIXED ASSETS (At cost less depreciation

and amounts written off}

Land and Buildings ... 1,697,535.69
Equipment and Furniture :
Laboratories, Houses &

Offices 46,245.05
Agricultural Machmery &
Vehicles ... ... 22,007 —
—— 1,765,787.74
CURRENT ASSETS
Sundry Debtors . 48,233.44
Aimé de Sornay Foundation
Account 25,000.—
Cash at Bank and in hand
(Ground Water Research Fund
Account) . 353,502.43
Cash at Banks and in hand ... 336,743.81
—— 763,479.68

Rs. 2 529,267.42

AUDITORS’ REPORT

We have examined the books and accounts of the
Institute for the year ended 31st December 1961, and have
obtained all the information and explanations we have
required. In our opinion, proper books of accounts have
been kept by the Institute so far as appears from our
cxamination of those books, and the foregoing Balance
Sheet is properly drawn up so as to exhibit a truc and
correct view of the state of the Institute’s aflairs as at
31st December 1961, according to the best of our infor-
mation and the explanations given 1o us and as shown
by the books and accounts of the Institute.

Port Louis, (sd) P.R.C.Du MEE
Mauritius, C.A.(8.A), FS AA.
25th January, 1962
p.p. de CHAZAL, DU MEE & Co.
Chartered Accountants.



INTRODUCTION

HE activities of thc Sugar Industry
Research Institute in 1961 arc reviewed

and summarized in this 9th Annual
Report.

At the close of the year the staff numbered
46, including six temporary junior assistants.
Work in the various divisions progressed satis-
factorily along the broad lincs of an approved
research programme. Close contact was kept
with planters and producers and 1559 visits

were made to plantations and factories during

the year. The Department of Agriculture being
the responsible body for technical advics to
small planters, useful discussions were held
with the Director of Agriculture in order that
his extension officers may dcrive full benefit
from the findings of specialists of this Institute,

Rehabilitation of the four field stations
after the 1960 cyclone was completed and cane
production in 1961 was at a normal level total-
ling 2285 tons as follows: Réduit 433, Pam-
plemousses 713, Belle Rive 737, Union Park 402,

THE 1961 SUGAR CROP

The area under sugar cane in 1961 was
200,000 arpents of which 51% was cultivated
by millers and 49% by planters.

A record weight of cane was harvested in
spite of a severe drought which occurred during
the first four months of the growing season.
The setback caused by this dry period is reflec-
ted in the canc clongation curve shown in fig. 1.
Late rains on the other hand prolonged growth
and helped to produce a slightly greater weight
of cane than would otherwise have been the
case. Climatic conditions prevailing in 1961
arc illustrated in fig. 2. Rainfall was deficient
during seven of the eight months of the growing
season and was significantly higher than normal
during the first two months of the maturation
period. Both maximum and minimum tempera-
tures which were above normal throughout the
year contributed markedly to the production of
more cane during the vegetative period, but
reduced the sucrose content of the cane
during the harvest season. It has been cal-
culated that rainfall and temperatures have had
the following quantitative effects on the produc-
tion of the island as a whole :

Growing season, November 1960 — June [96]

(a) shortage of cane due
to deficient rainfall : —3.9 tons/arpent
(b) surplus of cane due

to higher tempera-

tures :

+1.5 tons/arpent

Overall effect —2.4 tons/arpent

Maturing season, July — October 1961

{a) short fall on sugar
manufactured 9
cane duc to excess
rainfall : —0.61
(b) short fall on sugar

manufactured %

cane due to higher
maximum and mi-
nimum temperatures —0.53

Overall effect —1.14
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Fig. 1. Stalk elongation of sugar cane in 1961. Mea-

surement al 8 sites distributed throughout the
island.

It should be pointed out that these climatic
effects on growth and maturity were more or
less pronounced in the different sectors. Thus
the coastal region in the isohyet of 50" suffered
proportionately more from drought, while nor-
mally high-rainfall localities (above 100”) benefited
from the reduced rainfall.

The area harvested in 1961 was 93.29% of
cane lands, Of the weight of cane reaped,
ratoons accounted for 85%, of the crop. Yield
of canes ranged from 20.8 tons per arpent for
planters to 32.2 tons for estates; in the latter
group, vields fluctuated from 25.3 to 40.3 tons
per arpent. Yields in virgins and ratoons in
1961 are compared to those for the period
1955—1959 in fig. 3, from which it may be

observed that the yield of ratoon canes in 1961
was well over average.

As alrcady indicated, conditions for cane
maturity werc bad, and in fact were made
worse becausc thc crop had to start early in
order to fulfil export contingencies. Fluctua-
tions in sucrose content from July to early
December are shown in fig. 4, the highest
averagc rccorded being 13.92 in the north and
the lowest 11.65 in the south. Sugar manufac-
tured ¢ cane was 11.18 equivalent to 8.9 tons

LEASON HARVEST SEASON

GROWT A

°c

TELMPERATURE

INCHES
TEMP(RATHRE *C
~
N
)
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NOY &0 DEC. JaN b AUG. HEPL OCT.

Jun,

FEB. MAR  APA Ma¥ TUN.

Fig. 2. Rainfall and temperatures (max. & min.) com-
pared to normal during growing and harvest sca-
sons of 1960-1961. The benecficial or deleterious
effects on growth and maturity are indicated
by + or — signs.
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Plain line: 1961 broken line: average 1955-1959.
Columns indicate approximate areas harvested.

of cane to make one ton of sugar. Yield of
commercial sugar per arpent reaped amounted
to 3.6 for estates and 2.3 for planters averaging
2.96 for the island as a whole. The deviations
of cane and sugar yields from the average for
the period 1955 —-1959 are indicated graphically
for each sector of the island in fig. 3.
Comparative data for the 1960 and 1961
sugar crops are given below. They bear witness
to the resilience of the sugar industry in the
face of the extremely adverse conditions expe-

rienced in 1960
1961 1960
Area harvested 186,400 188,400
Weight of cane reaped... 4,943,000 2,393,000
Tons cane per arpent :
Isiand ... 26.5 12.7
Estates 322 15.3
Planters .. 20.8 10.2
Tons cane/tons sugar ... 89 9.8
Tons commercial sugar/
arpent :
Island ... 2.97 1.26
Estates 3.60 1.51
Planters 2.33 1.00
Mectric tons sugar at
98.6 pol ... 552,700* 235,680

* Provisional figures.

Twenty-three factories opcrated during the
year. Grinding started at the cnd of Junc and
the last factory completed crushing after Christ-
mas. The duration of crushing for all factorics
averaged 123 days, the shortest and longest
periods being 83 and 147 days respectively.
Output of sugar per factory ranged between
10,800 and 69,100 metric tons. A detailcd analysis
of factory work is given in the Appendix to
this report but more csscntial data arc summari-
zed below in comparison with performance of
factories in 1960.

1961 1960
Harvest started 26th June Ist July
,, ended 29th December 28th Nov.
Tons cane crushed . 4,942,974 2,393,541
Tons cane per hour ... 93.8 (51.8 77.0 (44.4
to 222.4) to 156.5)
Sucrose ¢, cane 12.81 11.83
Fibre ,, ., 12.61 14.38
Molasses  ,, 2.80 3.08
Purity mixed juice 85.2 83.5
Reduced Miil Extraction  95.8 95.2
,»  Boiling house
recovery 89.7 88.5
,,  Overall recovery 859 84.3
Total losses sucrose
% cane 1.78 2.11
15
w4 o
r4
Lo
(v
0\0
13
8
o
v
=2
v |24
1
JuLy AUG. SEPT. ocrL NOV.
Fig. 4. Maturation curves, island average. Plain line: 1961;

broken line: 1947-1959.
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THE CANE VARIETY POSITION

The varietal composition of the 1961 crop
is shown diagrammatically in fig. 6, from which
the following points of interest may be noted.
Ebéne 1/37 produced over a quarter of estate
canes ground for the island as a whole, the
bulk of the production arising from the central
sector where growth conditions for this variety
were very near to the optimum. M.147/44
produced 21.5% of the total, a proportion
below that of 1960 and which reflects to some
extent its intolerance to dry conditions. M.134/32
has fallen to less than 209, of the canes ground
for the 1sland as a whole, but it was still the
dominant variety crushed in the western and
northern sectors. Barbados varieties B. 3337 and
B. 37172 together accounted for about the same
proportion as M. 134/32, B.3337 being impor-
tant in the centrc and south and B. 37172 in all
sectors except the centre.

The approximate arca under cultivation in
different varieties in 1961 is given below,
comparative figures for 1960 are shown in
brackets to indicate present trends in varieties.
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Fig. 6. Varietal composition of 1961 crop in different
sectors {cstate — grown canes),
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M. 134/32
M.147/44
M. 31/45
M.202/46
M. 93/48
M.253/48
Ebéne 1/37
Ebéne 50/47
B.3337 ...
B.34104 ...
B.37172 .
Others
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The composition of plantations made in

1961 (fig. 7) shows that M.147/44 is the leading
variety at present. Of 15450 arpents planted,
309 was established under this variety reaching
a maximum in the north (55%) and a minimum
in the centre (97,). Ebéne 1/37 occupied 13%
of all plantations and was the dominant variety
planted in the central plateau. Varieties which
occupied more than 109 of the area planted in
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1961 are M.202/46 and M.93/48, while those
occupying between 5 and 10% included B.3337,
B.37172 and Ebéne 50/47.

Deviations from the average vield of cane
per arpent for all cstates of the isiand has been
calculated with thc following results and are
iflustrated in fig. 8,
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Fig. 8. Yield deviation of seven commercial cane

varieties in 1961. Average yield all varieties
=32.3 tons per arpent.

All estates 100 = 32.2 Tons cane per arpent
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Fig. 7. Varietal composition of plantations made in
1961 on estates,

Ebéne 1/37 108.6
M.147/44 1024
B.3337 ... 1024
M.31/45 ... 98.1
B.34104 ... 929
B.37172 ... 91.0
M.134/32 38.5

When studying these figures, the distribution
of varieties in different climatic zones should be
remembered. Thus, Ebéne 1/37 and B.3337 are
grown in the superhumid zone where climatic
conditions were excellent for growth, while the
other varieties which are distributed in the
humid and subhumid regions were subjected
to severe conditions of dryness early in the
growing season.

The main agricultural characteristics of cane
varieties under commercial cultivation in Mau-
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Main characteristics of commercial cane

M.134/32 M.147/44 M.31/45 M.202/46
Year of release 1937 1956 1956 1959
9 Area cultivated in 1961 (9 19 4, 2 7 5 = 2 T
Optimum range of altitude and rainfall ... Subhumid Subhumid Humid Humid
to humid to humid 300" — 800’
<800 < 807 < 800" < 80" 60" — 80~
Habit Semi-erect Semi-erect;  Semi-crect Semi-erect
tends to lodge
Ratooning capacity Good Excellent Fair Good?
Relative stalk diameter Medium Thin Medium Thick
Rclative arrowing Medium Shy Very shy Heavy
Trashing Free Clinging Free Free
Relative sucrose content Medium Low High Medium
Maturity Medium-late Early Medium-late Medium
Fibre content Low High Medium Medium
Rcactions to :
Cyclone damage Susceptible Very Susceptible Very
resistant susceptible
Drought Very Moderately Very Resistant
resistant resistant susceptible
Stalk borer (Proceras Moderately  Moderately Very Modecrately
Sacchariphagus) resistant resistant susceptible resistant
Ratoon stunting discase Highly Moderately  Susceptible  Susceptible
susceptible  susceptible
Chlorotic streak Susceptible  Susceptible  Susceptible = Susceptible
Red rot Moderately Resistant Resistant Resistant
susceptible
Fiji discase (Madagascar) Very highly  Susceptible Highly ?
susceptible resistant {
(*) Recommended for release.
declining; -~ increasing; = no change.

() Jf |
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M.93/48
1959
LT
Humid to
superhumid

Semi-erect

Good?
Thick
Shy
Free
Low
Medium-late

High

Very
resistant

Susceptible
Moderately
susceptible
Susceptible

Susceptible

Resistant

Being tested

M.253/48
™

L

Irrigated

Semi-erect

Good?
Thick
Very shy
Free
Low
Late

Very low

Moderately
resistant

Susceptible

Moderately
susceptible

Moderately
susceptible

Highly
susceptible

Resistant

?

Ebéne 1/37 Ebéne 50/47

1951
24 =
Superhumid

> 800 > 100"

Semi-erect ;

tends to lodge

Fair
Thick
Medium
Free
High
Medium-late

Low

Very
susceptible

Very
susceptible

Susceptible

Moderately
susceptible

Highly
susceptible

Moderately
resistant

?

*)

1

Humid

Erect

Good?
Medium
Free
Free
Very high
Even

Medium

Susceptible

Moderately
resistant
Susceptible

Susceptible

Susceptible

B.3337
1953
7 =
Superhumid

<1200 > 100"

Erect

Excellent
Thin
Shy
Clinging
Low
Late

Very high

Resistant

Resistant

Resistant

Highly

susceptible

Highly
susceptible

Resistant

Moderately
susceptible

B.34104
1956
2 =

Irrigated

Semi-erect

Fair
Thin
Free
Free
Medium
Medium

High

Moderately
resistant

Resistant

Moderately
resistant

Moderately
susceptible

Susceptible

Resistant

Highly
susceptible

B.37172
1953
12 =
Humid

< 400" <80~

Erect

Fair to Good
Thin
Shy
Free
Medium
Medium-late

Very high

Resistant

Moderately
resistant

Moderately
resistant

Highly
susceptible

Susceptible

Resistant

Highly
susceptible
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ritius are tabulated on pages 14-15. A similar sum-
mary was published in the 1957 Annual Report,
but since then more information has become
available and other varieties have been released
for commercial cultivation. In this connection,
the Cane Release Committee met in December
and recommended to the Board of Agriculture,
Fisheries and Natural Resources that M.253/48
and Ebéne 50/47 should be included in the list
of approved varieties.

The table referred to above is supplemented
by charts (figs. 9 & 10) showing the maturity
of commercial varieties. Some of these data
refer to virgins harvested in 1961 and must
therefore be considered only as a guide.

Brief notes based on experimental results,
field observations and information supplied
through the courtesy of estate managers, arc
given below for each of the 12 cane varieties
under commercial cultivation. The varicties are
grouped under their origin : M. series, Ebéne
series, Barbados series, within which they are
listed according to date of release.

M.134/32. The “wonder cane” of Mauri-
tius which attained its peak in 1953 has
been in decline for several years, being displaced
by more productive varieties in all the different
ecological areas under which sugar cane is
grown in Mauritius, M.134/32 produced high
yields in several instances in 1961, even in 22nd
ratoon on one estate. It has also withstood well
the drought which prevailed during the growing
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Fig. 9. Maturity curves of four varicties rcaped at
12 months of age, Average of eight trials in
Ist. ratoons (1959) and 3rd. ratoons (1961).
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Fig. 10, Maturily curves of six varieties in 1en trials reaped
at 1hree dales in 1961, Mean ages were 11 moaths
in July, 13 months in September and 15 months
in November.

season. There is no doubt, however, that other
varicties are producing a significantly higher
yield of sugar per arpent and whatever happens,
it will never revert to its former pride of place.

M.112/34, This variety which never occu-
pied a large arca but possessed some notable
qualities, such as high sugar, will probably be
out of cultivation within the next two or three
years,

M.147/44. Frequent complaints are heard
about this variety. Some planters go as far
as calling it in a desultory way “fodder cane™.
It is true that M. 147/44 is an untidy variety
which is difficult to harvest because of its
clinging trash. It appcars also to be somewhat
intolcrant of dry conditions and its juice is of
mediocre quality. In spite of these disadvan-
tages it is extrcmely vigorous, is ecarly maturing
under normal weather conditions, Is resistant to
cyclones and to stalk borer, and ratoons exceed-
ingly well. Finally, what is most important,
it produces more sugar per acre than any other
variety which has been under cultivation in
Mauritius within the climatic zone receiving less
than 100" per annum and at medium to low
altitudes. The performance of M.147/44 on one
estate in 1961, virgins to 6th ratoons, was 4.9
tons of commercial sugar per arpent, exceeding
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the yield of the next best variety by 600 kgs,
of a monetary value equivalent to Rs. 250 per
arpent.

M.31/45. Although nearly 5%, of the 1961
crop was made up of this variety, M.31/45 has
an erratic performance and may be the cause
of sad disillusionments if conditions do not fall
exactly within its requircments. Apart from
the fact that its extreme susceptibility to the
stalk borer 1s notorious, M.31/45 is intolerant
of any adverse growth factor. For these reasons
it is unlikely ever to occupy an important
fraction of the area under cultivation. On the
othcr hand, M.31/45 has distinct qualities, inclu-
ding high sucrose throughout the season. The
results of eight final variety trials reaped in 1961
have shown that its sucrose content was superior
to that of Ebéne 1/37 and the yield of sucrose
per arpent was the highest of the four varicties in
these experiments which also included M.147/44
and B.37172. Finally, its paramount quality
is that it is the only commercial variety of
known reaction grown in Mauritius which is
immune to Fiji disease.

M.202/46 and M.93/48. These two varicties
are considered together because they were
released in the same year and are being studied
concurrently in trials and on estates. Both are
vigorous and thick stalked, while they also
ratoon well and have juice of fair quality. Both
find their optimum environment in the humid
zone, but M. 202/46 appears to have a wider
range of tolerance extending from moderately
dry to fairly humid conditions. M. 93/48, on
the other hand, has produced sugar yields equi-
valent to Ebéne 1/37 in the superhumid zone.
It should be recalled that M. 202/46 tends to
flower relatively profusely but in 1961 this
characteristic was not apparent, as arrowing was
generally much below normal. Although high
sugar yields, excceding 6 tons per acre, were on
record on several estates, it is doubtful whether
these varieties will outyield M. 147/44 when plan-
ted on a large scale. On the other hand, since
both varieties are much casier to cultivate and
to harvest, it is conceivable that, on this score
alone, they will tend to displace M. 147/44 from
the position it occupies at present.

Attention should be drawn to the poor
germinating capacity of the variety M. 93/48

under field conditions. Experiments are in
progress on the effect of different growth subs-
tances on germination of cuttings of this variety.,

M., 253/48. The Cane Release Committee
recommended that this variety should be released
for commercial cultivation. The results of the
1961 crop confirmed the opinion expressed
previously that M. 253/48 is best suited to
irrigated conditions. Exceptionally heavy yields
(85 tons cane and 7 tons sugar per arpent
for 15 month-old virgins) were recorded on
one estate. M, 253/48 is a thick-stalked, free—
trashing wvariety. Its main faults, compared
to present commercial varicties, are low sucrose
content and low juice purity early in the season
and is typically a late maturer. Its susceptibi-
lity to chlorotic streak should also be empha-
sized. Since evidence has been obtained of the
rapid spread of this disease under irrigated
conditions, it is most important that cuttings
should receive the short hot water treatment
before planting.

Ebéne 1/37. Little can be added to what
has already been written about this variety:
susceptible to cyclones and chlorotic streak, it is
however one of the highest sugar producing
varietics in elevated and humid regions, where it
may still be considered the standard cane.
Approximately 812,000 tons of estate-grown
Ebéne 1/37 were crushed during the crop while
approximatcly the same acreage produced
250,000 tons in the cyclone year of 1960.
These figures indicate its outstanding power
of recovery.

Ebéne 50/47. Together with M. 253/48,
the Cane Release Committee recommended to
the Board of Agriculture, Fisheries and Natural
Resources, that Ebene 50/47 should be added to
the Iist of varieties approved for commercial
cultivation. It is the second variety bred by
Highlands S. E. which attains the rank of a
commercial cane. Notes on its pedigree are
given elsewhere in this report. The most note-
worthy feature of this variety is its high sucrose
content throughout the harvest season and in
the different climatic zones in which it has been
tested up to now. Few data are available as yet on
its ratooning capacity. The information available
so far is inadequate to enable us to conclude under
which conditions this variety performs best, but
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the indications are that it is best suited to
regions receiving from 80 to 1C0 inches of ruin per
annum. [bénc 50/47 isan crect, medium-staiked.
free-trashing variety which may flower freely.
It has greenish-yellow spiky leaves, It is
resistant to gummosis and leaf scald but sus-
ceptible to ratoon stunting discase, chlorotic
streak, red stripe, eyc spot and pokkah beeng.
With regards to its sensitivity to the stalk borer, it
appears to occupy an intermediate position between
the susceptible Ebéne 1/37 and the resistant
M. 147/44.

B. 3337. This varicty occupies 7% of thc
area under canc. It is grown almost exclusively
on inferior land of the superhumid regions
where it has performed very well during the

CANE BREEDING

1961 was a year of low flowcring intensity,
in fact showing the lowest figurc recorded since an
annual survey was started several years ago.
A small number of flowers, ideal from the
point of view of commercial cultivation, ren-
dered crossing especially complicated. Despite
this major difficulty, 700 crosses were made
during the year which yiclded 105,000 seedlings.
The number of different parents employed was
108, a marked increase over previous years, and
in line with the current policy of the Institute
of incorporating new parents into the breeding
programme and evaluating the merits of their
progenies.

The transplanting of the young seedlings
was improved this year by the wider use of
pots made from very thin gauge polythenc.
Growth in these plastic pots was observed to
be supcrior to that in straw pots. Seedlings
were mainly transplanted in bunches and were
established at Réduit and Pamplemousses Ex-
periment Stations, at F.U.E.L. and Britannia
estates.

Investigational work of the Plant Breeding
Division centered chiefly on measurements of
progenies in contrasting environments and on
the calculation of these results. Sufficient
experience has been gained in such work to
suggest  suitable methods of evaluating the
breeding potential of new parent varieties,
Factorial selection and progeny experiments
were started with this end in view. Experiments

last five years. It is possible that a competitor
under these conditions will be M. 93/48,

B. 34104 is restricted to the irrigated areas
of the wcst and is also grown on a fairly large
scale in limited arcas of the southern scctor.
The arca cultivated under B. 34104 occupies 29
of the total and has shown little fluctuation
in recent years.

B. 37172 occupies 129, of the canc area of
the island and is grown on a fairly large scale
in all scctors except the central plateau, where
it fails completely. Its juice quality is excellent
even late in the season. Fairly severe attacks
of root disease in the subhumid area will
probably cause its decline in popularity.

AND SELECTION

were also continued on marcotting and crossing
techniques and a series of photoperiodic expe-
riments performed in 1959 were repcated with
comparable success. The number of secedlings
and varictics now at various stages of sclection
is summarised below. At stage (v) bclow, the
same variety is included in first selection trials
under two environments: humid and superhumid.
() Scedlings raised in 1961 for
selection in 1962 and 1963 :
{a) planted singly
(b) No. of bunches of from
7 to 10 seedlings initially ...
Seedlings raised in 1960 for
selection in 1962
Secdlings raised in 1959 and
1960 now in bunch selection
plots to be selected in 1962
and 1963,
1957, 1958, 1959 seedlings now
in propagation plots.
(v) Varieties (1954 to 1958 scries)
in first selection trials.
Varictics in  multiplication
plots for planting trials on es-
tates in 1962 (1954-1957 series) 71
Varieties in variety and pre-
release trials on estates :
(a) M’46 to 57 series 113
(b) Ebéne » 9
(¢) Foreign varieties 11

9,287
10,774
(i)
63,500
(iii)

5,044
(iv)
3,137

482
(vi)

(vii)

133
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In order to obtain carly information on the
possible drought resistance of new varicties, two
observation plots have been started at Mon
Trésor and St. Antoine and include a2t present
about 20 varieties.

The results of variety and pre-release trials
arc reviewed elsewhere. Refercnee should be
made however to several varicties, somc of
which had becn mentioned in earlier reports :

M. 305/49. The results obtained in 1961
were  not  outstanding  although this  variety
performed well in the humid arca.

M. 272/52 and M. 423/51. Both varieties
have produced better yields than Ebéne 1/37 in
superhumid areas but were markedly inferior
to the standard variety, M. 147/44, in subhumid,
humid and irrigated localities. It appears also
that M. 423/51 is susceptible to the stalk borer.

M. 409/51. 'This variety had shown promise
in 1959. Its sucrose content is high, but it will
have to be studied more closely in view of the
inferior results obtained in two trials.

M. 81/52. It is disappointing to record
that this promising variety which performed well
so far, is susceptible to leaf scald. Its release
for cultivation is therefore very doubtful.

SOILS AND

Soil Survey. The preliminary classification
of Mauritius soils was completed during the
year and the great soil groups mapped on
a scale of 1: 100,000. In this connection, the
kind assistance rececived from the Department of
Overseas Survey, where the map is being printed,
is gratefully acknowledged.

The map shows the boundarics of the soil
groups, the 309 slopes and the degree of rocki-
ness  and  stoniness  which, because of their
local importance, have been stressed by suitable
markings.

Twelve major mapping units are distin-
guished : low lhumic latosol, humic latosol,
humic ferruginous latosol, latosolic reddish
prairie, latosolic brown forest, dark magnesium
clays and grey hydromorphic clays, low humic
gleys, mountain slope complexes, alluvial soils,
lithosols and regosols, the only cxamples of the

* Aan. Rep. M.S.LR.I., 1959, 1960.

M. 13/53.
gated lands.

M. 658/51. Promising for humid zone.

R.397. This is the first Réunion variety to
be tested in Mauritius. It is thought from the
results of pre-release variety trials that it may
have a uscful place in subhumid arcas. R.397
flowers abundantly.

N, Ce, 310. This variety which is grown on
a large scale in many sugar producing coun-
tries is very disappointing under Mauritius con-
ditions and has performed particularly badly
in the superhumid zone.

B. 41227, PR 1000. Both these varicties
have been included in trials under varying clima-
tic conditions of the island but appear to be
of no commercial interest.

In order to diversify the genetical material
available for crossing and to extend further
the choice of commercial varietics, an intensive
programme of introductions from abroad was
decided upon several years ago. The 48 cane
varieties now undergoing quarantine will be
released in March 1962, and it is hoped to
start another quarantine cycle a fcw months
later.

Has given good results on irri-

FERTILIZERS

latter in Mauritius being the calcareous sands.
Work also progressed on the description of
soil families within each great soil group.
Mapping on the scale of 1: 25000 was also
started and fertility surveys were carried out
by several estates whose cheinists worked under
the supervision of the Chemist of the Institute
during the intercrop period.

The first results of mineralogical analyses
have been received from the Rotihiamsted
Experiment Station, England, and are prescnted
with general comments in this report.

Nitrogen. Conclusive evidence was pre-
sented several years ago* that urca was
inferior to sulphate of ammonia as a nitrogen
source for sugar cane when the fertilizers
were applied on the stool. As this is the
normal practice in Mauritius, it was recom-
mended that planters should not use urea. Tt
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18 gratifying to find confirmation of our work
and recommendations from Jamaica and British
Guiana, both countries having discouraged
the use of urea for sugar cane duec to the
poor results obtained. However, because of thc

low weight of urea per unit of nitrogen, it is
cheap to transport and handle and is a
potentially useful material. 1If its cfiiciency

could be improved. it could oncc again bccome
of interest to the sugar industry.

Experiments are in progress, thercfore, in
which attempts are being madc to improve the
efficiency of urea by burying it in ‘poches” or
watering it on to the cane in dilute solutions,
comparison with ammonium sulphatc being
made at the same time. Both fertilizers are
being used at 30 and 60 Kgs N pcr arpent.
It is too early yet to give any results of this
work, but the experiments have amply con-
firmed previous invcstigations which showed
that surface-applied urea comparcs unfavourably
with sulphate of ammonia as a nitrogen source
for cane.

Three experiments were also laid down
during the year using sodium nitrate and ammo-
nium sulphate as nitrogen sources, thc aim of
the experiments being firstly to study the loss
of nitrate through leaching and sccondly to
assess the extent of soil acidifying effcots of
sulphate of ammonia when applicd at hcavy
rates over several years.

Phosphate. In view of the large quantities
of rock phosphate now being uscd locally
and the fact that for the first time an alternative
material to guano phosphaté is on the inarket,
work was started this year on the influence of
various factors which may affect the availability
of rock phosphate. Subjects sclected for study
were fineness of grinding, softness of the rock
and the citric acid solubility. These investigations
have so far shown that although the preparation
of puano phosphaté leaves something to be
desired, there are no indications that the material
itself is inferior to any other form of rock
phosphate.

The effect on cane yields of form of
phosphate, that is, mono-calcic, tri-calcic and
ammonium phosphates, when applied on the trash
or cane row has been studied fairly intensively
and five experiments are still running. The expe-

riments although giving erratic results for place-
ment, show that significant yield responses can
often be obtained when phosphate is applied to
ratoon crops in fields deficient in this clement.
Six trials were laid down to study the
phosphate and calcium requirements of cane

and possible interactions between thesc two
nutrients.
Potash. Many estates, on which foliar

diagnosis had indicated a satisfactory level of
potash, have reduced the rates of application of
this element during one crop cycle to very low
levcls.

It should be borne in mind that the
amount of potash returned to a field in the
form of molasses and potassic fertilizers should
not be allowed to fall much below the total
amount of potash rcmoved from the soil. The
quantity of potash removed in millable stalks
and in canc tops used for fodder can bc assessed
fairly accurately but, in addition, leaching losses
of unknown quantity occur. The rate of potash
application even under conditions of high potas-
sium fertility should therefore remain at a fairly
high level.

Studies on leaching losses are in progress
and when the results of this work are known
more specific recommendations concerning the
level of potassic fertilization to be applied will
be made.

Basalt. The rcsults of experiments on basalt
were reviewed in the Annual Report of this
Institute for 1958,

Taking all the data then available, it was
felt that the beneficial effect of basalt was
probably duc to physical effects although
rcsearch on the subject was to be continued.

Recent work appearing in the scientific
literature has shown that silica uptake and
manganesc toxicity are closely interrelated. It
had alrcady been observed that one of the
effects of applying crushed basalt to our humic
ferruginous soils results in an increased uptake
of silica by the cane. A new line of research
has thus becn opened up which may possibly
explain in part, at any rate, the marked im-
provement in yields following basalt dust
application.

If the value of one ton of cane at the
factory is taken at Rs. 30, an apparently per-



manent benefit of approximately Rs. 90 per arpent
per year follows the application of 100 toms of

basalt powder to the humic ferruginous la-
tosals.
Before this  practice can  be generally

recommended, however, information will have
to bc obtained on the cost of producing and
applying the basalt dust at such high rates and
on the effects of fineness of grinding. Possible
alternative ways of effecting this improvement
in cane yield will also have to be studied.

As it is essential, for both economic and
scientific reasons, that as much information as
possible should be available on the application of
basalt dust to the soils of the superhumid region,
one new ftrial was therefore laid down in 1961,
while further experiments are to start early
in 1962.

Foliar Diagnosis. The severe drought which
prevailed early in 1961 coincided with the
grand period of growth for sugar cane ratoons.
The sampling of leaves could not therefore be
carricd out on the usual scale on ecither experi-
mental plots or sugar plantations. It is interes-
ting to note that since 1947, when foliar diag-
nosis was started on a large scale in Mauritius,
sampling has been hindered by droughts on
only three occasions, namely : 1947, 1948 and
1961. Furthermore there was practically no
leaf sampling undertaken in 1960 on account
of the two cyclones.

The number of leaf analysis made in 1961
was as follows :

Nutrients No. of leaf No. of derer-
samples minations
NPK 2100 6300
P K 4100 8200
N 300 300
Totals 6500 14800

Two main improvements, which are des-
cribed in detail elsewhere, have been introduced
for the sampling of leaves of ratoon canes
during the critical hot and wet period extending

from the middle of December to the middle
of April. The first is related to moisture con-
ditions and elongation of the canc in the three-
week period preceding leaf sampling, the sccond
is a correction factor for the age of the ratoon
at the time of sampling.

Germination in relation to potassic fertili-
zation. Three experiments were carried out in
order to determine whether incrcased potassic
fertilization of canes which are to be used as
planting material, has an effect on germination
of cuttings. Potash in the form of KCI was
applied at rates of 0, 50, 100 kgs per arpent,
one month and two months before the prepara-
tion of cuttings. Cuttings prepared from thosc
fields received the wusval fungicidal trecatment
before planting. Counts of germinated buds
were made three months after planting, while
total growth of shoots was also measured. No
significant difference between treatments was
observed.

Root System Investigations. The develop-
ment of root systems of different sugar cane
varieties in different soil types was studied by
the excavation technique described by LEE.
This consists in recording root dry weight in
measured volumes of soil, and in this study
root volume in the different soil layers was
also determined. Investigations on the root
system of varieties M. 147/44 and Ebéne 1/37
were made in the following soil types © low
humic latosol (Réduit, Pamplemousses), dark
magnesium clay (Magenta), humic ferruginous
latosol (Belle Rive) and latosolic brown forest
(Union Park). Four excavations were made
for each variety in the respective soil type.
From the data obtained with different varieties,
a linear relationship was established between
root velume and root dry weight. It was
also found that there could be appreciable
differences in root development of the same
variety in different soil types. For example, in
the dark magnesium clay soil of Magenta, root
development was confined mostly to the first
foot of soil below the surface, possibly because
of the compact nature of this soil. Further
investigations are in progress on this subject.



CANE DISEASES

The main pathological problems which
confront the sugar industry of Mauritius are
ratoon stunting discase and chlorotic strzak,
both of which undoubtcdly reduce the overall
sugar yicld of the island. In conscquence,
emphasis continues to be given to these discascs
in the research programme.

It 1s probable that root disease 1s also the
cause of marked but insidious losses in vield,
particularly when growth conditions are unfa-
vourable. The screcning of pathogenic soil
fungi was therefore continued and 60 isolates
have been identified.

Mention should be made here of two major
bacterial discases, pgummosis and leaf scald,
which arc kept under control by the cultivation
of resistant wvaricties. Much work, however,
has to be done on these two diseases, not only
in studying the reactions of promising varictics,
but also in investigations of a more fundamental
nature on the variations of the pathogens. The
existence of strains of different virulence of
these organisms crcates an additional problem
in plant quarantine since 1t is now known, for
example, that host susceptibility and resistance
to gumming discase arcnot the same in Réunion
and in Mauritius. In this connection, it should
be recalled that our primary line of defenc2 in
relation to other diseascs of major importance ——
Fiji, downy mildew and mosaiec, which do not
occur in the island — is through the quarantining
of cane wvarieties imported for breeding and
other purposcs. This primary linc of defence
extends at present to Madagascar, where the
presence of Fiji discase on the cast coast is an
ever threatening menace to Mauritius.  Close
co-operation continued during the year between
the agricultural and research authorities in that
territory and ourselves.

Ratoon Stuniing Disease. The resualts of
trials harvested during the year have shown
average reductions in yield in virgins ranging

from 11% in Ebéne 1/37 to 419, in M. 202/46 °

at Belle Rive Experiment Station. Under drier
conditions at Pamplemousses, losses have fluctu-
ated in ratoons from 79 in B. 37172 to 20%
in B. 37161. These results confirm previous

observetions that the disease is more serious
in supcrhumid than in humid areas.

The long hot water trecatment instzllation at
the M.S.P.A. station at Belle Rive worked below
its capacity and approximately 2500 tons of cuttings
were treated.  Good germination was obtained
earlier in the year but severe failures were also
registered and out of 375 arpents of nurserics
planted, only 243 arpents were maintained to
provide healthy material for the 1962 plantations.
The heat treatment of cuttings is regarded
with much disfavour in some quarters because
of the pecor germination which is sometimes
expericnced. It should be erphasized once
moare, however, that the ratoon stunting disease
problera is still with us, and that appreciable
improvement in sugar yields could be achieved
if healthy cuttings were used for all new plan-
tations. A project is being studied for esta-
blishing a central nurscry from which healthy
planting material would be available for secon-
dary nurserics on estates.

Chlorotic Streak. In spite of the short hot
water treatment, chlorotic streak remains the
important discase of the superhumid zonc and
in some restricted arcas of the subhumid zone
associated with certain soil factors. The subs-
tantial losses in yield duc to the discase have
been demonstrated in the past and preliminary
experiments have shown that it is likely that
the disease is transmitted in the soil. In an
attempt to clucidate factors involved in the
transmission of chlorotic streak, a carefully
planned experiment is in progress at Belle Rive.
Cancs, initially healthy, are grown In insect-
proof cages containing sterilized soil free from
nematodes; the canes are subjected to a com-
bination of factors which have been designed
to provide an explanation for some of the many
questions which have to be solved as a pre-
liminary to a better control of the disease.

Fiji Disease in Madagassar. Recactions of
commercial canes important to Mauritius have
been assessed in Ist ratoons in the first trial
established at Brickaville in 1959, in co-opera-
tion with the [nstitut de la Recherche Agrono-
mique de Madagascar as follows :
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Highly susceptible : M. 134/32 B.34104,

B.37172
Susceptible : M. 147/44
Modecrately susceptible: B. 3337, B. 37161
Highly resistant : M.31/45.

The variety M.112/34 is being tested in the
2nd trial planted in July 1960. The experiment
has been harvested and results will be obtained
in 1st ratoons next year.

M. 202/46, M. 93/48 and Ebéne 1/37 are at
present in the 3rd trial planted in December 1961
and M. 253/48 and Ebénc 50/47 are undergoing
quarantinc in Madagascar and will be included
in the 4th trial scheduled to be planted in
November 1962.

After the discovery of Fiji discase on the
east coast of Madagascar, one of the mecasures
adopted for the protection of neighbouring

CANE

Apart from moth borers which as usual
were the most important pests during the year,
attacks by thrips, scale insects and army worms
occurred. The outbreak of thrips (Fulmekiola
serrata Kob.) was in the north and many fields
were affected, some quite severely.

Rescarch was centered upon the stalk borer,
Proceras sacchariphagus, and progress was made
with studies on the biology of the moth. The
object of this work, which will be extended
later to other aspects of the inseet’s activities,
is to provide information upon such subjects as
the reproductive capacities and habits of the
moth and the nature of their association with
sugar cane and its varieties. For example,
the moths vary in size and egg-laying capacity,
while cane variety may influence fecundicity by
affecting larval diet. Again, the insect appears
to be monophagous in Mauritius, attacking no
other plant, and the reason for this lies pre-
sumably with host-plant- stimuli which condition
adult behaviour.

The most notable item of work in connce-
tion with the stalk borer was the introduction of
the larval parasite, Diatraeophaga striaralis
Towns., from Java. The parasite is the only
Tachinid fly known to attack Proceras saccha-
riphagus and, like its host, it is native to Java

countries was the prohibition of the entry and
sale of canes in thc town of Tamatave. The
autherities in the province of Tamatave had
been pressing very hard for some time f{or the
lifting of the prohibition. An agreement has
now been rcached whcreby the entry and sale
of cane in the town of Tamatave will be
authorized only after the setting up of a control
organization whose dutics have been defined.
The measures recommended include the main-
tenance of two inspection teams within the peri-
meter of the port of Tamatave, whose duty is
to ensure that no part of the sugar cane plant
is taken into that area. The Governments of
Mauritius and Réunion have agreed to pay the
expenses involved.

The co-operation of the Minister for Agri-
culturc in Madagascar is once more gratefully
acknowledged.

PESTS

where it appears to be quite an important
natural enemy of the borer. Scveral hundred
flics were liberated in the north during June and
July, but it is not known if the parasite has
become cstablished. The insect is accordingly
being reared in the laboratory in an effort to
obtain more individuals for release in the field.
This is the first time that the parasite has been
artificially reared.

An assessment of the incidence of parasites
in  Proceras larvae collected during the year
showed that Apanreles flavipes Cam. is the
only common larval parasite. Its incidence in
borers collected varied from 0 to 509% and the
insect is evidently often of considerable value
in cane fields. However, the fact that only
one larval parasite appears to exert any appre-
ciable control on the borer emphasizes the
importance attached to seeking other species
abroad.

The intensity of stalk borer attack on varieties
Ebéne 50/47, M.202/46, M.93/48 and M.253/48
was observed in commercial plantations and in
variety trials. M. 202/46 seems to be the least
attacked by borers and in this respect compares
favourably with M. 147/44. M.253/48, on the
other hand, is probably the most susceptible of
these varieties, with Ebéne 50/47 and M.93/48
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occupying intermediate positions.
Other work during the year included the
identification of weeds which harbour the pink

borer (Sesamia) and experiments to clarify the
effcct of army worm attack on young ratoon
cane.

WEED CONTROL

Substituted Ureas and Triazine Compounds.
Investigations on the herbicidal value of the
substituted urcas and triazine compounds were
carried out in plant canes in the humid and

subhumid localities. These herbicides were
used alone and in combination with sodium
chlorate and TCA. All applications were

made in pre-emergence of the weeds, a week
after planting, in fields receiving either surfice
or overhead irrigation. The substituted ureas
and the triazine compounds gave generally com-
parable results and the addition of TCA and
sodium chlorate did not increase their cflicacy.
It must also be pointed out that these herbicides
did not give satisfactory results consistently
and that in some trials they did not prove
superior to the standard formulation used.
Atratone, Urox. These herbicides were
tested in pre-emergence application in compari-

son to DCMU at the two Experiment Stations
of the supcrhumid locality at dosage rates 4
and 2.4 lb active material per acre. A weed
survey made two months after spraying showed
that DCMU gave a better control of the
weed population at both rates of application.

New herbicides. For the evaluation of new
herbicides the logarithmic spraying technigue
was used. The herbicides Thiuron, Dichloral
urca and Promectone were cvaluated with
respect to DCMU in pre-emergence treatment.
From the data obtained DCMU was found
to give more satisfactory results. On the other
hand, Paraquat proved more effective than
Prometone in post-cmergence of the weeds.
It must be observed, however, that Paraquat at
the dosage rates used caused injury to the cane
plant.

IRRIGATION

The irrigation experiment® started at Médine
S.E. (Palmyre) in 1957 has now been pursued
during four vears and it is desirable at this
stage to give a brief account of the results
obtained and to review the devclopment of
overhead irrigation in the island generally.

In both the latosolic reddish prairie soils
(“gravelly™”) and the lew humic latesols (*‘frce’),
there has been nc significant difference in canc
yields between fields irrigated by the standard
surface method and by overhead spray. On
the other hand, water economy by spray irriga-
tion has been considerable. Indeed, the gravelly
soils require such a large amount of water when
irrigated by surface that it is only under exceptional
circumstances that this method can be used.
It should be pointed out that during the course of
this experiment, the limited cquipment available
together with unavoidable irregularities in the

* For a description of this experiment, see Ann. Rep

water supply, made it impossible to cope in
time with the water requirements of the various
experimental plots. As a conscquence, it is
probable that yields lower than those which
would otherwise have been obtained were recorded
in some of the sprayed plots, particularly those
on gravelly soils.

The results which are summarized below
represent an average for the period 1958—1961
(1960 excluded because of cyclone effects).
Together with growth measurements and soil
moisture determinations, which were obtained at
weekly intervals throughout the duration of the
experiment, they confirm the opinion that in
the subhumid zcne of Mauritius, optimum
results should be obtained with 50” of water per
annum applied at the rate of 2” to 3" per
irrigation depending on type of soil and con-
dition of the land.

. M.S.LR.I, 1958, p. 82.
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Type of Soil

Low humic latosol
(free soils)

Average 1958—1961 (1960 excluded)

Latosolic reddish prairie
(gravelly soils)

Overhead Surface Overhead Surface
Type of irrigation {semi- {mobile
permanent) equipment)
Number irrigations per annum 12 12 11 11
Amount of water, inches, applied per
arpent per annum 30 72 28 209
Yield of cane, tons per arpent 37.6 38.8 29.1 289
Cost of irrigation per annum :
Rs. per arpent 216 98 275 145
Rs. per ton cane 5.74 2.26 9.45 5.00

Apart from the basic information which this
serics of experiments has provided, it has helped
considerably in focussing the attention of plan-
ters on the possibilities of overhead irrigation.
The mobile equipment used for irrigating gra-
velly soils will be transferred to another estate
in 1962 in order to compare the merits and
limitations of overhead and surface irrigations
on dark magnesium clay soils. The experiments
on free soils will continue at Palmyre however
and I should like once more to take this oppor-
tunity of cxpressing my gratitude to the Manager
of Médine S. E. for his kind assistance.

When the Palmyre experiments were started
in 1957, there was only one overhead irrigation
installation in Mauritius to irrigate about 150

arpents. At the end of 1961 a total area of
3700 arpents was under spray irrigation as
follows : West 1130, North 700, East 1150,

South 700. This area represents about 18% of
GROUND

The electrical resistivity survey started in
1960 by the Compagnie Générale de Géophysigue
at Plaines Wilhems, Black River, Flacq and
Grand Port was completed early in the year
and the broad conclusions which these investi-
gations have revealed are summarized below.

the total irrigated area. Several estates have
plans for a further extension of overhcad irri-
gation with semi-permanent installations.
Another important contribution to the
development of spray irrigation is undoubtedly
the introduction of the ““Boom-O-Rain’ sprayer.
This machine, which has rotating arms with a
span of 140’, is provided with devices for
compensating to some extent the adverse effect
of wind on spray distribution. Its long range
renders it highly suitable for use in sugar cane
plantations because it eliminates the necessity
of penetrating into the canc fields for placement

of the sprinklers and facilitates night work
considerably. The machinc requires roads
spaced at intervals of 220°. This additional

cost, however. seems to be compensated by the
increased efficiency of the irrigation resulting
from longer working hours and better water
distribution.

WATER

This work was extended later in the year to
cover an approximate area of 120 sq. kms. at
Nouvelle Découverte, in the south east of
Flacq, Midlands and Chamarel.

Meanwhile the programme of core sampling,
bore hole drilling and pumping tests follow-
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ing the eclectrical survey was continued by
Messrs. George Stow as  contractors  with
Sir Alexander Gibb & Partners as corsultants.
The results obtained so far are briefly reviewed
below. The areas surveyed together with sites
of corings and borings are indicated in fig. 1.

CORE HOLE NEGATIVE OR UNCERTAIN RESULTS,
CORE HOLE, POSITIVE RESULTS. SINKING OF WELL POSSIBLE.
CORE HOLE & BORE HOLE, PUMPING TEST YERY SATISFACTORY.
CORE HOLE [ BORE HOLE . PUMPING TEST FAIR .
CORE HOLE [ BORE HOLE.PUMPING TEST NECATIVE.
CORE HOLE, WELL BEING SUNK , PROMISING .
BORE HOLE WITHOUT fQRE HOLE ,NEGATIVE,
WELL , PROMISING .

CORE HOLE L BORE MOLE NOT TESTED YET.

WELLS,

>epeeooeeen

Fig. 11,

bore holes and wells are indicated.

Map of Mauritius showing areas surveyed by electrical resistivity (shaded).

Elcctrical survey of Plaines Wilhems, Black
River. Grand Port and Flacg. It has becn
possible to dcfinc clearly the main axes of the
recent lava flows which have filled up the depres-
sions of older geological formaticns.

Sites of core holes,
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The first results obtained from the bore
holes in the northern plain confirm the hypo-
thesis that the best watcr outputs are likely to
be obtained from the rccent lava formations.

In each sector sites have been sclected for
reconnaissance borc holes in order to assess
the possibilities of the different voleanic systsms.

In Plaines Wilhems and Black River the
cxistence of old weathered strata were found.
They constitute a threshold which links up, well
below thc surface, the bases of the old moun-
tainous formations. Thesc thresholds should
be very important with respeet to the hydrology
of the region becausc they appear to be only
slightly permeablec and act as underground dams.

However, from the geological standpoint, the
existence of these thresholds substantiates the
theory according to which the central region of
the island is what remains of the collapse of
a large primary volcanic cone.

Six systems of recent lava flows have been
differentiated in the region and sixteen sites
have been selected for reconnaissance work.
A well is being sunk at one of these sites and
core samples have been obtained from four
others,

In the sector of Flacq, three extensive groups
of lava flows have been brought to light, the
most important one being that of Camp de
Masque Pavé — Caroline which has filled the
depression between Montagne Fayence and
Montagne Blanche and acts as a channel for
most of the water in the Trou d’Eau Douce
area. Northwards, the system of Riviere du
Poste — Unité — Qucen Victoria has filled small
localized depressions which existed in thc old
formations of the upper regions. Three sites
have been sclected for reconnaissance work
in these depressions. Finally towards the
south east, the system Sébastopol — Petit Bel Air
is probably the ecastecrn limit of an important
flow. A total of nine boring sites have been
sclected. A core sample already obtained from
Camp de Masque Pavé, and located in the
higher part of the central system, has confirmed
the great permeability of the strata.

In the sector of Grand Port, the main recent
lava flows have run across the sector from north

west to south ecast, filling on the way a series of
small depressions or basins in the ancient topo-
graphy. Four of these depressions seem worthy of
further investigations by means of borings or well
sinking.

Seven sites altogether have been seclected in
this sector for reconnaissance work.

From the results of the electrical survey of
these sectors, it has been possible to draw up a
programme of borings and pumping tests
which, together with hydrological data, will
provide a better knowledge of the possibilities
of each sector. A total of thirty-two sites have
becn selected which will give indications as to
the best zones which should be chosen for
future large scale exploitation of ground watcr.

Drilling and Pumping Tests. At thc end of
1961 the following number of core drills and
bore holes had been made.

Core drills Bore holes

Depth from 136" to 350" 54’ to 250°
North 16 14
Flacq 8 3
Grand Port 5 2
Pl. Wilhems/Black River 16 6
Total 45 25

In addition, four wells have been sunk by
sugar estates at sites indicated by the Compagnie
Générale de Géophysique. Three of these wells
yicld a large volume of water while work on the
fourth is not yet completed.

Twelve pumping tests have been made so
far, of which ten have given satisfactory results.
It was decided in December to stop the tests
in view of the exceptional rainfall which occurred
carly and late in this month. They will be
resumed during the dry period, that is from Sep-
tember to November. 1962.

Observations on the water table were
continued at 130 sites in order to obtain com-
plementary information on scasonal fluctuations
and movements of ground water. The inves-
tigations on ground water will probably be
concluded at the end of 1962.
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FIELD EXPERIMENTATION

The number of field trials harvested during (viil) High & low fertilization (demons-
the year was 151, of these 111 were on estates tration) . e 2
and 40 on stations. Experiments standing for (ix) Balanced & unbalanced fertili-
the 1962 harvest are distributed according to zation (demonstration) 2
subjects studied, as follows : (x) Bagasse amendment ... e 3
Variety trial (one date of harvest) . 20 (xi) Organic matter S
Pre-release variety trials (three dates of harvest) 13
Ratooning capacity . .2 Discases :
Final varicty fcrtlllzer trials (thrcc dates of (1) Ratoon stunting ]
harvest) ... 18 (i) Gumming ... 1
Growing period of cane e 2 (iii)) Leaf scald ... 3
Clean v/s selective cutting Lo 12 (iv) Chlorotic streak 2
(v) Soil microfiora 1
Fertilization and amendments :
() Form and mode of application of Pests :
nitrogen .. 15 (i) Varietal resistance to stalk borer... 4
(i) Form of phosphate 1 (ii) Chemical control of Clemora e 2
(iii) Phosphate on ratoons ... 6 (iii) Control of army woerm US|
(iv) Calcium & phosphate ... 6
(v) Form of potassium 2 Effect of herbicides on cane growth .. 3
(vi) Gypsum 2 Germination studies ... . 3
(vii)) Basalt 3 Root studies |
SUGAR MANUFACTURE
Research. The main research  projects (i) provided power is available, it is

studied during the year are briefly reviewed
below, a full account appearing clsewhere in
this report.

{a} Curing of low grade
high speed centrifugals. Prior to the 1961
crop, one factory (Mon Loisir) installed a
battery of five fully automatic 48"x 30” ASEA
centrifugals, two of which run at 1700 RPM
whilst the three others have a maximum speed
of 1450 RPM. The machines are fitted with
the Ward-Leonard system whilst the rehcating
of the massecuite is obtained with the help of
a closed circuit installation in which the tempe-
rature and throughput of the heating water can
be raised within limits.

A scrics of experiments with these machines
were carricd out during the crop with the
objcct of studying the effects of rate of accele-
ration, of top speed and of temperature of
water used for rehcating on the purging of low
grade massecuites. The results obtained have
shown that :

massecuites in

advantageous to bring the machines to top
speed in threc instead of four minutes, as the
higher rate of acceleration does not affect
the porosity of the bed of sugar crystals and
results in a gain in centrifugal capacity of
about 6 per cent,
(i) a 48" x 30" centrifugal running at
1700 RPM has 25 to 30% more capacity
than a machine of the same dimensions,
but running at 1450 RPM. For reasons
described fully elsewhere, the 1700 RPM may
be expected to cause a reduction in the
sugar lost in molasses,
(iii) sucrose losses by re-solution may be
appreciably curtailed if water at 60°C
instead of 70 to 72°C is used for reheating
low grade massecuites prior to centrifugalling.
(b) Cooling of A and B massecuites.
Further experiments were carried out during the
crop on the cooling of A and B massecuites in
crystallizers, a practice which is not followed in
most other sugar producing countries. The results



have confirmed those obtained last year™ and will
be presentedat the forthcoming1.5.5.C.T. Congress.

(c) Determination of retention in Oliver
filters. In 1961 seventeen out of twenty-three
factories were ecquipped with rotary vacuum
filters. These filters offer numerous advan-
tages over filter presses, but their juices cannot be
fed directly to the evaporator and must be sent
back to the mixed juice. Thus, if the amount
of impurities going through with the filtered juice
becomes excessive, a heavy load is placed on
the clarifiers, and clarification trouble may result,

The best way to judge the performance of
a vacuum filter is to calculate its retention.
As the chcmists of several factories have found
it difficult to calculate retention figures correctly,
a study has been made of the various methods
that may be used.

{d) Determination of comparative sucrose
% cane values for agronomic purposes. In order
to determine the performance of new cane
varieties grown on an experimental scale, under
varying environmental conditions prevailing on an
estate, the yield of commercial sugar per arpent
should be compared to that of standard varieties.

Different methods which may be used for
the determination of cane quality for agronomic
purposes with the equipment normally available
in sugar factories are briefly reviewed and their
advantages and disadvantages discussed. The
method recommended is one based on the Java
ratio corrected for fibre. It is simple and
yiclds comparative sucrose % cane values that
fall well within the limits of accuracy set for
agronomic purposes.

{c) Refractometer v/s densimeter Brix for
the chemical control of sugar factories. As a
result of preliminary studies carried out at the
end of the 1960 crop, it was decided to work
out dual chemical control figures on three
factorics throughout the crop, one set based on
densimeter and the other on refractometer Brix
values. Unfortunately the precision refractometers
ordercd were received latc in the year so that
comparisons could only be made for one week
at one factory, two weeks at another and four
weeks at a third.

The results obtained in 1961 confirm pre-

* See Ann. Rep. M.S.1.R.1., 1960.

vious findings and it is suggested that refrac-
tometers should replace densimeters in all the
factories at an early date. However, it is
recommended that all laboratories be equipped
with refractometres for the 1962 crop so as
to allow the carrying out of parallel chemical
controls in each factory throughout the crop
in order that the laboratory personnel may
become acquainted with the new equipment.
In addition, the factory staff would become
familiar with the higher purity values resulting
from the use of the refractometer, especially
with low grade products. After this transition
period of one crop, densimeters could be entirely

discarded and the chemical control based on
refractometric Brixes only.
(f) Hein Lehmann continuous centrifuge.

A limited number of tests were carried out late
in the crop with a Hein Lehmann continuous
centrifuge installed at Mon Loisir factory for
the curing of A and B massecuites. The
machine was placed close to the battery of
conventional batch centrifuges so that it was
possible to compare the sugar produced by the
continuous centrifuge and by the batch machines
when fed with the same massecuite. The
massecuite and sugar throughputs of the Hein
Lehmann  centrifugal were also  measured
during the tests.

The continuous machine consistently yielded,
both with A and B massecuites, sugars of much
lower polarisation and higher moisture content
than those from the batch centrifugals. Further
the capacity of the Hein Lehmann is much
smaller than that of a conventional machine.
It should be pointed cut, however, those both
the cost and the power consumption of the
former are much lower than that of the latter.
Continuous centrifugals of the type used for
the tests stand little chance of competing with
high speed modern centrifugals for the curing of A
and B massecuites in raw sugar manufacture,
but it is reported that they have becen used
with success for affination work in refineries.

(g) Power consumption of cane mills. Mon
Loisir factory is equipped with a five — mill tandem
in which each mill is independently driven by
an electric motor, Advantage of this installation
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was taken to measure, with the help of a
recording wattmeter, the power consumption
of ¢ach mill under operating conditions during
periods of 24 hours or more.

The power consumption of each mill when
running free was also measured. Finally, on
the last day of the crop, the tail bars were
removed and the power consumptions of the
prime movers and gearings of threc mills were
recorded.

It was unfortunately not possible during
this crop to vary operating conditions such
as hydraulic load, mill speeds, scttings, etc. and
to study the influence of these factors on
power consumption, but it is intended to take
further measurements during the 1962 crop
with a view to interpreting the results more
fully.

(h) Filterability of raw sugar. A numbecr
of average raw sugar samples from most fac-
tories of the island were analysed for starch,
silica, gums, wax and phosphates with a view
to detcrmining the cause of the poor flter-
ability of some of the raws produced. The
filterability values were determined by the Nichol-
son and Horsley method.

It seems that, under Mauritius conditions,
starch 1s the main cause of poor filterability
of certain consignments of raws. The deterio-
ration obscrved in this connection during the
past few wyears appears to coincide with the
extension of new cane varietics containing more
starch.

A comparison was also made between the
Elliot, and the Nicholson and Horsley methods for
the determination of filterability, The results
obtained indicate that the latter method is
more reliable and should be adopted if a
better assessment of the refining qualities of
Mauritius raws is to be achieved.

(i) Study of the mieroflora of raw sugars,
In a report issucd in 1959%, it was shown that
heavy financial losses arc incurred annually on
the exported from Mauritius. These
losses were attributed mainly to the aclion of
micro-organisms on raws of poor Kkeeping
quality.

raws

mimeo, 20 p.

in 1960 a note was received by the Mauritius
Sugar Syndicate from Messrs. Tate & Lyle Co. Ltd.
concerning  the deterioration, by highly fer-
mentative  osmophilic  yeasts, of a parcel of
4,3C0 tons of Mauritius raws which had been
stored in a large silo and reclaimed several
months later, It was stated that two distinct
types of yeasts had been isolated from the
sugar and tested. One was of the normal
osmophilic type and contained no invertase, but
the second was highly fermentative and con-
tained invertase. This second species of yeast
was present in considerable number and had
not becn encountered before in raw sugar.

It was thercfore decided to take up the
question during the 1961 crop in order to
ascertain whether osmophilic yeasts are normally
found in Mauritius raws and, if so, in what
numbers. Earlier in the year it was arranged
that, while on leave in Europe, Mr. Antoine,
Pathologist, and Mr. de Froberville, Assistant Sugar
Technologist, should obtain as much informa-
tion as possible on this question. The problem
was discussed with Dr. Scarr of Tate & Lyle
Rescarch Laboratories while Mr. Antoine visited
the Centraalburcau voor Schimmeclcultures at
Delft in Holland. The valuable assistance
reccived from these organizations is gratefully
acknow ledged.

A preliminary screening of sugars from the
23 factories started in October, followed by
fermentative tests and plate counts on osmo-
philic agar. Of the yeasts encountered in some
of the sugar samples, Saccharoniyces rouxii was
the commonest, but six other species were also
identificd.  Yeast content of massecuites as
discharged from the vacuum pans. of thc masse-
cuitc fed into centrifugals after cooling, of
sugar and molasses, was determined in several
factorics. 1t appears at this stage that conta-
mination by osmophilic yeasts takes place in
the crystallizers. Rcecommendations on suitable
precautions will be made as soon as the results
of investigations now iIn progress become avai-
lable.

Advisory Work. Scveral studies were carried
out and a number of recommendations made

Weight and polarizalion changes of raw sugars exported to the U.K. Technical Circular No. 12, M.S.1.R.1.



on various aspects of sugar manufacture
and items of machinery, including modification
to juice heating system, mud filtration. cane
knives installation, boiling house work, froth
fermentation in  molasses, rcheating of final
massecuites, control of temperature in juice
heaters, chemical control and boiling house
work, control of sugar in boiler water and
chemical control.

Mr. F. Le Guen resumed duty in July after
spending one year in England where he specia-
lized in Instrumentation Engincering at North-
ampton  Polytechnic. Throughout the crop
his advice or services were often sought in
relation to instrumentation work, in particular
that connected with the checking, calibrating and

setting of pH controllers. the repairing of
cuitometers, the setting of laboratory pH meters,
of vacuum and tempcrature recorders and of
thermo-regulators.

Miscellancous, As during the previous years,
routinc work included the compilation of
weekly chemical control figures, the analysis
of 3354 canc samplcs from the experiniental
plots of the Institute, the standardization
of a large number of hydromecters during the
intercrop and the dilution and standardization
of hydrochloric acid for distribution to labora-
torics.

The Chemical Control Manual of the
Société de Technologie Agricole et Sucriére has
been partly revised.

BY — PRODUCTS

Protein extraction from cane juice. Further
work was carried out in 1961 on the extraction
of protein from cane juice with the object
of reducing the fibre content of the coagulate,
thereby increasing its protein content and obtain-
ing sufficient material for conducting feeding
trials,

As a result of modifications brought to the
installation, it was possible to obtain a coagulate
containing about 239 protein and 12.5% fibre
on a dry matter basis. Over onc ton of the
product was separated during the crop, half of
which was used in feeding trials on milch cows.

Two trials were carried out, and in cach
of them the “coagulate” replaced entirely
luzerne meal which constituted 209 of the
basic ration. The results of these trials have
shown that milk production was not affected
by the substitution of cane juice protein.
Further work is in progress on both the method
of extraction of the protein and its dietary value.

It should be pointed out that this project
which was initiated in 1960 was primarily orien-
tated on the production of a high protein meal
in a form suitable for animal or even human
consumption. But the whole question of

utilizing cane juice protecin, which is at present
used as fertilizer in the form of factory scums,
is of interest. For this reason, detailed analyses
of scums from several factories were made and
their potential value as livestock feed is dis-
cussed elsewhere in this report. Experiments
to comparc the value of cane juice coagulate
and factory scums as a source of animal food
arc also In progress.

By-Products Committee Report. The By-
Products Committec completed their survey during
the year and finalized the preparation of a report
issued as Technical Circular No. 18 of the
MS.LR.I. It is hoped that the large amount
of information which has thus been made
available will be of practical value in indicating
possible future avenues of development. The
report also sets forth local factors wihich have
militated against the success of several attempts
to devclop by-products of the sugar industry
in Mauritius in the past.

I should like to take this opportunity of
thanking members of the Committee, in parti-
cular the Chairman, Mr. M. Paturau, for their
valuable contribution.
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LIBRARY

Since its inauguration in September 1960,
the Bondme Hall which houses the library of
the Institute, has been open to readers interested
in the sugar industry and many members of the
staff of sugar estates, sugar planters and manu-
facturcrs have come for information and docu-
mentation.

The library rcceives 298 periodicals, 139 by
direct subscription and 159 by exchange of
publications of the Institute with other insti-
tutions. These cover a wide field of knowledge
and include journals on general science, soil
science, chemistry, botany, entomology, genctics,
plant breeding and pathology. There are now
70 titles on sugar cane agriculture and techno-

logy and 97 on agronomy.

During the year, a scrious cffort was made
to complete our sets of periodicals and much
progress has been donc in this respect through
the courtesy of the British National Book
Centre, the United States Book Exchange and
numcrous librarics over the world whose help
we gratefully acknowledge. The library stock
amounts to 6012 volumes. There were 827 new
accessions during the year and 949 volumes
were bound.

A complete card catalogue of the library
collection is now available. A microfilm reader is
available and bibliographies are also being
compiled to facilitate research work.

THE MAURITIUS HERBARIUM

During the year 130 specimens have been

laid in. About 30 of these werc not represented
in the Herbarium and included some new
records for Mauritius. They also included

a batch of 53 Réunion plants collected and
presented by Mr. J. Bosser. Some valuable
material was received from the Conservator of
Forests and his staff, comprising some fine
examples of the rarec endemic montane species
of Cvlindrocline and Vernonia.

Among visitors to the Herbarium from
overseas, we werc glad to welcome Professor
Harold St. John, University of Hawaii, Hono-
lulu, who spent two months in Mauritius and
Réunion collecting and studying in the field
the genus Pandanus. Professor St. John is at
present engaged on a world monograph of this
genus. Mr. J, Bosser from the [lustitut de
Recherche Scientifigue de Madagascar worked
on the Gramineae of the Mascarene Islands.

Work continued on the weed flora of
Mauritius and leaflet No. 5 Artemisia vulgaris
was published. Progress with this series has
been rather slow owing to the absence of the
authors on overscas leave and also to the necd
for obtaining accurate determinations of the
weeds to be included in the leaflets.

While overseas the Curator, Dr. R. E. Vaughan,
worked at the Kew and British Museum Her-

baria. A number of undetermined species
which had been accumulating in the Mauritius
Herbarium werc named and about seventy
photo-copics of rare and little known Mascarene
plants not represented in the collections here
were obtained.

Scrious consideration has becn given to the
need for a modern Flora to bring up to date
the standard work on Mauritius plants, namely
Baker’s Flora of Mauritius and the Seychelles
published in 1877. As a preliminary step it is
proposed that a check-list of all flowering plants
indigenous, naturalized, and commonly cultivated
should be prepared and published. It would
also be neccssary to describe the new plants
discovered during recent years and to mono-
graph certain families and genera of which our
knowlcdge has considerably increased since the
appearance of Baker’s Flora. When this has
been dong, a well illustrated, dcfinitive Flora
could bc undertaken. At the moment families
receiving  special study are the Ebenaceae
Orchidaceae and Cyperaceae.

The services of the Herbarium have been
increasingly used during the past year by Gov-
ernment Departments, schools and the public,
and it is hoped that these contacts will extend
still further when the work and resources of
the Herbarium become better known.



Some of the more important recently
published books and original papers concerned
with Mascarene vegetation are given below :
BERNARDI, Luciano (1961). La mort de Bérénice.

Musée de Genéve No. 18: 12— 14.
GHATAK, J. & MaNTON, I. (1961). A note on a

cytogenetic relationship between Adiantum

confine Fée from Africa and Adiantum
rhizophorum Sw. from Mauritius. J. Linn.

Soc. (Bot.) 58: 79-85, t.1.

Hopgkin, E. P. & MicHEL, C. (1960). Zonation
of Plants and Animals on rocky shores of

Mauritius. Proc. R. Soc. Arts Sci. Mauri-

tius, 2: 121 — 146, t.4.

Lemoine, MariE (1961). Une Squamariacée
frutescente Peyssonnelia frutescens nov. sp.
Rev. algol, NS. 5: 173, t. 16-17.

Leroy, Jean F. (1961). Sur les trois Caféiers
endémiques de I’Archipel des Mascareignes.
J. Agric. trop. Bot. appl. 8 : 21 =29,

Rivats, R. (1960). Sur la vie et les problémes
de la destruction d’Oxalis latifolia Kunth.
J. Agric. trop. Bot. appl. T : 398 — 405.

SAUER, JONATHAN (1961). Coastal Plant Geogra-
phy of Mauritius, Louisana State Uni-
versity Press.

PUBLICATIONS

Annual Report for 1960, 105, xxxvii p., illus.
An abridged French version was also issued.
(Reprint from La Revue Agricole et Sucriére
de L’Ile Maurice, 40 : 65-93).

Occasional Papers
No. 5 RocHecousté, E. Botanical and

agricultural characters of sugar cane
varieties of Mauritius. 1) Ebéne 1/37
and M.147/44. 7 p., 2col. pl.; figs.

bunch planted in two different
ways and from others singly planted.
35 p.; figs.; tabs.

Leaflet
No. 5 RoOCHECOUSTE, E. and VAUGHAN,
R. E. Weeds of Mauritius.
1. Artemisia vulgaris Linn.
(Bréde Chinois). 3 p.; figs,

Technical Circulars

No. 6 WitLiams, }. R. Studies on the No. 17 ANTOINE, R. La lutte contre la
nematode soil fauna of sugar maladiec du rabougrissement des
cane fields in Mauritius. 5) Notes repousses. 10, ii p.; diagrs.
upon a parasite of root-knot nema- No. 18 By-Products of the Sugar Industry
todes. (Reprint from Nematologica of Mauritius. 280 p., figs.

5 (1960) : 37-42). Private Circulation Report.

No. 7 WiLtams, J. R. comp. A biblio- No. 15 Report on the 7th International
graphy of sugar cane nematology. Congress of Soil Science and Visits
12 p. to Soil Research Centres in Europe

No. 8 WwWnuiams, 1. R. and MawMer, J. R. and U.S.A., by Sydney M. Feillafé.
The insects and other invertebrates April, 1961. 78 p.
of sugar cane in Mauritius and Article in «La Revue Agricole et Sucriére de
Réunion. 23 p. I’'Tle Maurice».

No. 9 GreorGe, E. F. An experiment RouiLLARD, G. La sucrerie de Labour-
to compare the selection of sugar donnais; notes historiques. 40 : 8§ — 11.
cane  varicties from  seedlings

GENERAL
1. 11th Congress of the LS.S.C.T.* Much will be held from 24th September to 12th October,

time was spent on the varied aspects of organi- 1962. The headquarters for the Conference will
zing the 11th Congress of the I.S.S.C.T. which be at the M.S.I.LR.I. where the opening session

* Since going to press, several changes have had 1o be miade in the organization of the 11th Congress as a result
of the scvere cyclone which struck Mauritius on the 28th February. The Congress will be held from the 24th
September to 5th October. P.O.W.
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will be held on Monday, 24th September.
Thereafter, field and factory delcgates will
separate for a comprehensive programmec of
visits both in Mauritius and Réunion. Tecch-
nical sessions will begin on the 4th October
and will continue until the 11th. The closing
plenary session is scheduled for Monday the
12th Qctober. Films on various aspects of
mechanical harvesting and the transport of
sugar cane have bcen obtained from several
sugar countries, and an exhibition fcaturing
basic recent agricultural and manufacturing
information on participating countries will be
held during the Congress.

2. Meetings. In addition to meetings of
thc Research Advisory Committec which were
held on three occasions, the following lectures
were given in the Bonime Hall :
26th January, 1961 — «La lutte contre la mala-
die du rabougrissement des
repousses» by Mr. Robert
Antoinc. The lecture
was repcated at DBelle
Rive under the auspices of
the M.S.P.A. on [2th May.
— «Lles applications de
I’énergie atomique a
I’agriculture» by Mr. P.
Pelegrin, Head of Section
of Applied Agronomy,
Nuclear Research Centre
at Saclay.

— Review of M.S.LR.L
Annual Report for 1960;
an account, by the Direc-

28th  April, 1961

23rd May, 196]

tor, of the work carried
out by the Institute in
1960.

30th May, 1961 -— Review of the work carried
out by the Sugar Tech-
nology Section of M.S.I.R.1.
in 1960, by J. D.de R, de

St. Antoine,

12th July, 1961 — «The growth of a volcano
in the South Pacific and
the devclopment of its
vegetation» by Mr. Harold

St. John, Emeritus Pro-

fessor of DBotany in the

University of Hawaii, given

under the auspices of the

Royal Socicty of Arts and

and Scicnces, Mauritius.

3. College of Agricalture. Courses of
lectures of the College of Agriculture continued
according to arrangcments made last year,
namely in Sugar Technology, Plant Pathology,
Botany of thc Sugar Cane, Statistics and Ficld
Experimentation and Sugar Canc culiivation,

4. Staff Movements. Thc following officers
went on overscas leave during the year,
Mcssrs. Antoine, Béchet, dc Froberville, Mayer,
Parish, Rochecouste and Rouillard. Arrangcments
were made for these officers to visit agricultural
and other rescarch centres engaged in work
of particular interest to them. The assistance
rcceived from the authoritics concerned is grate-
fully acknowledged.

Mr. Antoine spent two wceks in Mada-
gascar in February and again in November
when he was accompained by the Director in
connection with the control of Fiji disease on
the east coast of Madagascar.

Mr. S. Feillafé spent a week in Réunion in
connection with soil studics.

The Director was abscnt from the end of
August to early October visiting the Chagos
Islands and the Seychelles.

The assistance given by sugar estate
managers and their personnel has been as
usual of the greatest valuc and it is a very
pleasant duty to rccord iny own appreciation
and that of the staff for the help received in the
execution of ficld and factory experiments.

Finally, I should like to thank all members of
the StafT for theirloyal co-operation during the year.

/W

Director

9th February, 1962.
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Fig 12. Top. Some of the self-sown seedlings from a natural
the year. The two large seedlings in the centre are about [8 inches higi

cross discovered at Unwon Park at the end of

Boitom. The marked difference 1n seeding growth in cane leaf pots (left) and polythene pots.

Tags
on 1ndividual shoots are to record survival



CANE BREEDING

E. F. GEORGE & W. de GROOT

1. ARROWING

(i) Conditions in 1961,

in various commercial cane varieties have

now been made since 1956 with the
valuable help of estate managers. This year’s
results from the counts of flowers in estate fields
are given in Table 1, while recent annual fluctua-
tions in the flowering of three major varieties
are given in Table 2.

The flowering percentages of 1961 were
very low, even compared with 1960, a year
which from the breeders’ point of view was
thought to be the worst possible, This result
is almost certainly due to the severe drought
early in 1961, which caused a rctardation in
growth (cf. fig. 1 on page 10), so that the canes
were too small at the critical time for flower-
initiation.

The variation in percentage of arrowing
with years 1s certainly due to weather conditions

THE estimates of the percentage flowering

still too scarce.

The variation in percentage of arrowing
with the date of harvest of the canes the year
before could not be determined, as the diffe-
rences were too small at this low flowering
intensity.

A few arrows emerged in the field at
Réduit in early January. As far as is known
this was the first time that out-of-season
flowering has occurred in Mauritius. The
varieties which flowered were chiefly 5. spon-
taneum selfs, but one normal flower was found
of C.B.38-22. This -was crossed with a self of
S. spontaneum and gave rise to 50 seedlings.

Due to lower mean temperatures the deve-
lopment of an inflorescence could be expected
to be slower in the spring than is normal in the

autumn. This means that induction of the
flowering stimulus probably took place in
September 1960 at approximately the same

daylength as would be inductive in the autumn

before and during the time of initiation. However, but in lengthening days. It is sometimes stated
a method to predict the amount of flowers that progressively shortening daylengths are
from weather characteristics has not yet been necessary for floral induction in sugar cane.
found as the results from normal years are
Table I, Average percentage arrowing in 1961*

Variety North South East West Centre Average
Ebéne 1/37 2,15 1,66 2,06 — 1,62 1,87
M.147/44 ... 0,78 1,01 1,16 1,29 0,13 0.94
M.134/32 ... 1,44 0,52 1,00 0,79 (0,00) 1,05
B.37172 0,36 0,22 0,36 — (0,00) 0,31
B.3337 0,15 0,15 — (0,17) 0,15
M.31/45 ... — 0,38 0,26 — — 0,32
M.202/46 ... — (1,95) — — — (1,95)
B.34104 ... — — — (1,04) (0,00 (0,71)
M.93/48 ... — (1,55) — — — (1,55)
Ebéne 50/47 — — — — (0,00) (0,00)
M.112/34 ... (0,00) — - — — (0,00)
B.37161 (1.95) (0,33) (6,00) — — 0,91

Results derived from less than 5000 canes are placed in brackets.
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Table 2. Average arrowing percentage of different varieties over the whole island.

Year M.134/32
1956 225
1957 9,3
1958 5,4
1959 6,9
1960 2,1
1961 1,0
(ii) Control of flowering,
Several photoperiodic experiments which

were carried out on the wvariety C.P. 36-13 in
1959 were successfully repeated during the year.
Cyclones in 1960 severely damaged treated
canes so that results were not reliable.

These experiments have indicated tkat the
processes of flower induction and subsequent
development are mnot entirely independent.
Extra light at night given to canes at an appro-
priate time of the year had an effect on three
related phenomena : the time at which an inflo-
rescence is first formed, the time of arrow
emergence and the intensity of flowering. These
effects of extra light treatment have a very close
parallel in the differences in flowering habits
between varieties of sugar cane in the field.

M.147/44 Ebéne 1/37

— 13,1

— 10,1

4,6 6,1

3,0 6,4

1,7 1,5

0,9 1,9
For example, extra light treatment in C.P.
36-13 caused a delay in the formation of

inflorescences, a further delay in their eventual
emergence and a reduction in flowering inten-
sity. Varieties which do not flower heavily
in Mauritius also exhibit a delay in inflorescence
formation and emergence relative to freely
flowering varieties. These changes, following
light treatment in the variety C.P. 36-13, and
subsequent on genetic control in shy arrowing
varieties, very probably have a common cause
which may be due, in the simplest explanation,
to a reduced concentration of flower-promoting
substances.

Several other experiments to induce or
retard flowering were executed during the
season, but as the flowering intensity was low,
no valid comparisons could be made.

2. CROSSING

(i) Programme.

The scarcity of flowers, as indicated by the
low percentages of arrowing in commercial
varietiecs, made the execution of a normal
crossing programme difficult. However a large
number of crosses was made, although the
number of combinations between the various
parents was slightly less than the ycar before,
which in itself was a bad year.

The marcotting techniques described in the
Annual Report for 1960, were again used for
the isolation of canes for crosses inside the
greenhouse. Some further experiments on the
techniques which have been evolved were
conducted and the results obtained were in
agreement with those from last year.

The method to induce rooting before ex-

ternal signs of flowering are visible, was unsuc-
cessful, in so far that no flowers were obtained
in the 500 stalks brought into the greenhouse.
This method only seems applicable during
years in which flowering is normal, when a
fair amount of arrows in the treated stalks
can be expected. Canes marcotted in the field
which had formed sufficient roots before the
flower protruded, were afterwards cut and
transplanted into concrete or iron pipes. It is
found that subsequent growth and development
is better if transplantation is employed. Many
canes this year had to be used for crossing
as soon as they were seen to flower in the
field and with no prior treatment. In this case,
marcottes were applied after severance of the
stalks and the cut ends were placed in an SO,
solution.
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This last mentioned technique was shown to
be justified by the results of an experiment
conducted during the season. From four
varieties 4 flowering canes were marcotted and
4 not. All the stalks were placed in 4 gallon
drums (4 canes per drum) with an SO, solution,
which was changed every other day. All the
flowers were pollinated by the same male
varicty in one area cross. Marcotted canes did
produce significantly more viable seeds than
non-marcotted ones. (Table 3).

it has been reported from Barbados that
rain water is better than tap water for the
preservative solution. This too was tested in the
experiment but no difference in seed setting was
found attributable to water from either source.

The total number of crosses made this
year was 701, from which 252 were made in
the open., A summary of the crossing work
is given in Table 4, while the list of crosses can
be found in the Appendix (Table XXIII). The

number of parents used in the programme
was enlarged with some varieties of the
M./57 series. Again during selection, new

parent varicties were planted in the breeding
plots.

About 50 seedlings of unknown parentage,
resulting from natural crosses, were discovered
at Union Park S. E.S. in December having
established themselves at the edge of a field
(fig. 12). They were transplanted for subse-
quent assessment.

Table 3. The number of seedlings produced experimentally from female stalks marcotted and
not marcotted and placed in tap water or rain water.

Cross Rain water Tap water
Not marcotted Marcotted Not marcotted Marcotted
P.R.1000 x 47R2777 3630 2300 2310 3060
80 2100 330 3590
Ebéne 1/37 x 47R2777 29 2360 460 1420
— 1030 — 920
C.B.38-22 x 47R2777 1140 — 270 340
330 370 140 160
M.241/40 x 47R2777 620 3750 290 2810
51 — 1380 500
TOTAL 5880 11910 5180 12800
Total rain : 17790 Total tap : 17980
Total not marcotted : 11060 Total marcotted : 24710
Table 4. Summary of crossing work in 1961.
Station No. crosses made No. seedlings obtained No. seedlings planted
inside outside inside outside total singly  bunched*
Réduit 449 129 47319 35160 82479 5431 137
Pamplemousses . — 123 — 23539 23539 4156 6257
FUEL. .. — — — — — — 2685
Britannia ... — — — — — — 1690
TOTAL 449 252 47319 58699 106018 9587 10769

* In a bunch 7-8 seedlings are potted together ; at the time of planting approximately 5 seedlings/bunch

are still alive,



(ii) Transplantation of seedlings.

As in 1960 most of the seedlings were
bunch planted. The wvalue of polythenc pots
was again tested. Seedlings from 7 different
crosses were bunch planted in both straw and
polythene pots so that a comparison could be
made on the effect of both types of container on
subsequent  prowth. This experiment  was
extended so that the survival of individual

secdlings in bunches could also be observed.
Individual secdlings were ringed from a very
carly stage and a subsequent record kept of
survival, length and tillering until the time
scedlings were established in the field. The
average growth rate of the seedlings in poly-
thene pots was, in all the 7 progenies, superior
to that in staw pots. This can be seen from
Table 5.

Table 5. The average shoot length of seedlings of different crosses all measured on the same date
Cross No. Average length of seedlings
Straw pots Polythene pots
cms cms
61—684 46.0 62.8
—438 51.8 78.3
—710 332 34.4
—602 43.0 538
—442 35.7 62.2
—591 51.7 65.0
—461 69.5 73.5
Shoot length was significantly better in Fig. 12 shows the marked difference between

polythene pots (P = 0.001).

the seedlings of cross 61—438 in the two types
of pots.

Table 6. The mean number of seedlings surviving and the mean number of shoots per pot.

Surviving seedlings/pot

Mean no. shoots/pot

Cross No.
Straw Polythene Straw Polythene
61684 5.3 7.7 8.0 16.0
—438 4.2 4.0 7.0 1.5
—710 2.3 2.5 4.0 5.7
-—602 5.3 6.2 8.5 11.7
—442 32 4.8 4.7 7.5
—591 4.7 4.8 6.0 10.5
—461 5.3 4.2 9.8 7.0
Weighted means 4.3 4.9 6.7 9.4
From Table 6 it is also revealed that It therefore appears that polythene pots

survival i1s not significantly different in poly-
thene pots but that the number of shoots per
pot tends to be higher.

will in general give better seedling growth and
consequently they will probably be used exclu-
sively in the future.
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(i) Selection in bunch planted scedlings.

The result of an experiment started in 1956
and mentioned in the Annuval Reports for
1958—1960 have finally been calculated and
sent to press. This emphasises the great deal
of time required for evaluating the results of
this type of biometrical experiment. The
actual measurements taken in the field, although
fairly time consuming, are small in proportion
to the work involved in their interpretation.

The experiment referred to, compared the
selection of varieties from seedlings bunch
planted in two different ways and from others
singly planted. It was found that selection in
first ratoon from both methods of bunch
planting was effective and resulted in a similar
selection rate as was obtained from singly
planted seedlings.

l

STUDIES ON SEEDLING POPULATIONS

In the seedlings which were studied, selec-
tion for weight of canc and all contributing

factors was most effective from those which
had been singly planted originally, the pots
afterwards being placed together (7 in one

bunch) in the field. The same selection rate
was obtained as from single planting. Seed-
lings normally bunch planted gave an inferior
selection rate for these characters. Very pro-
bably, if sugar content had not been negatively
correlated with vyield components in the seed-
lings studied, then bunch potting, as the new
method was called, would have been the better
technique. As it was, many of the high yielding
selections from bunch potting were of low brix
and were discarded bringing the eventual

selection rate back to a figure comparable with
bunch planting.
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The efficiency of selection practised by the
choice of stalks of different calibres from
either bunch planting or bunch potting is
illustrated in fig. 13, The nine graphs in this
figure correspond to the characters mcasured in
the bunch selection plot. In each, th¢ mecan
value of groups of varictics 1s plotted against
the various grades of selected stalks from which
the members of each group were derived. Thus
the slope of the regressions of y on x (bunch
selection plot valuc on single stalk grade),
calculated scparately for the bunch planting
and bunch potting samples, gives a figure for
the respective efficiency with which selection
could be practised in each character by the
choice of stalks of different qualities in the pre-
vious generation.

Measurements were made in the ficld
during the year on another bunch planting
experiment designed to measure the supcriority
which would be expected in random sclections
from bunch planting if scedlings of poor
quality arc discriminately eliminated. Results
have yet to be calculated.

(ii) Progenies in contrasting environnients.
Seedlings of six crosses planted during 1959

at the 4 Experiment Stations in randomised
designs with two standard varieties were measured

during the year. Special thanks are due to
thosc students of the College of Apgriculture
who helped with this work which was a more

rcfined  repetition  of an  carlier experiment
{GrorGe, 1960) and endeavoured to asscss
adaptation exhibited by seedling progenics.

At the time of writing most of the results of
this work have been calculated. Among the
findings which will be published clsewhere,
estimates arc given of the expected efficiency of
selection in cach environment for the charac-
ters, average length, average diameter, number
of cancs, flowering intensity, brix and grade
(the selector’s appraisal of the worth of each
scedling). These estimates are being checked in
two other experiments which were planted with
the seedlings showing the best expression of
the abovc characters in each cross and in each
environment. The response to seclection will be
measured in comparison with a random choice
of varietics from the six progenies at each place.

These studies have suggested that a very
usceful method of parent-progeny evaluation
would be a factorial set of crosses where several
females are crossed with the same males.
Accordingly one such experimental comparison
has been planted in the field at Réduit this year
with progenies from the wvarietics Ebéne 1/37,
C.B.38-22, N.Co.376, P.R.1000, M. 212/56
crossed with M.147/44 and 47R 2777.

4. SELECTION

During thc year canecs grew well and most
of the trials could be harvested, resulting in
many selections. Reccnt changes in the pro-
gramme, as described in the Annual Report
for 1960, were incorporated in the selection-
scheme for the first time. All scedlings, of the
M./59 series selected from single plantings at the
4 Experiment Stations (a total of 1100), were
cach propagated in two plots; one in the warm
humid area (Réduit and Pamplemousses S.E.S.)
and one in the superhumid region (Belle Rive
and Union Park S.E.S.}

Normal bunch planted seedlings of the 1960
scries were selected in virgins at Pamplemousses
S.E.S. and at F.U.E.L. sub-station and the
sclected stalks were planted in bunch selection

plots at the same places. As selection in
bunches is merely visual, well developed plant-
ations can be sclected in virgins. However
growth at Réduit S.E.S. and at Britanma
sub-station was not satisfactory and sclection
therc had to be postponed until the cancs have
ratooned in 1962.

During this season it was concluded from
results obtained from propagation plots, that
selection in virgins in these trials is not reliable.
The present policy of selecting original plan-
tations in ratoons, does not seem to be a sufficient
safeguard against canes with weak ratooning
capacity entering propagation plots. A definite
assessment of at least the ability to grow well
in first ratoons is necessary and apart from a
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few varieties which look very promising, no
variety will be planted in first sclection trials
until the results of ratoons in propagation
plots are available.

A total of 125 selections of propagation
plots were planted in 6 first selection trials on
the 4 stations. 16 first selection trials were
harvested, from which 32 sclections were made.
Some of the more promising selections, now
in multiplication plots for planting in trials on
estates in 1962 are the following:

M.17/535 (M.311/41 x M.423/41). A variety
selected from a first selection trial at
Réduit S.E.S. High yielding cane
although sugar content 1is inferior.
This variety grows erect, trashes easily
and until now no flowers have been
observed.

M.69/55 (B.34104 x M.63/39). Cane of
medium thickness and good growth
habit; outyielded the standard (M.147/44)

M.217/55 (B.34104 x M.213/40). Selected
at Pamplemousses S.E.S. The variety
gave a high yield in Ist ratoons and
sugar content was good.

M.255/55 (B.34104 x M.63/39). Selected
in Ist ratoons at Belle Rive S.E.S.
where it gave a very high yield (259
more than Ebéne 1/37); sugar content
was only slightly below that of the
standard. The variety trashes ecasily
and growth habit is semi-erect, Germi-
nation is fair. Some flowers have been
observed in propagation plots in 1959,

M.303/56 (Ebéne 1/37 x M.213/40).
ted at Union Park S.E.S. in first
ratoons. A semi-erect cane trashes
easily and is of medium thickness.
Sugar content was quite good and
yield was about the same as from
Ebeéne 1/37.

Selec-

at Réduit. A summary of selection is given in Table 7.
Table 7. Summary of selection work in 1961
No. of stalks No of No. of selections No. of selections
Station planted in scedlings made in made in
B.S.P. selected Prop. plots F. Sel. Trials.
Réduit 133 172 37 13
Pamplemousses 2014 287 20 10
Belle Rive — 464 44 5
Union Park — 175 24 4
F.U.E.L. 1407 — — —
Britannia — — — —
Total 3554 1098 125 32
5. VARIETY AND PRE-RELEASE TRIALS.

During the year 1961. 10 variety trials and
3 pre-release trials were planted, while a total
of 36 trials (26 and 10 respectively) were har-
vested. Six trials have been abandoned after
the result of the 1961 crop were known. The

distribution of the various trials over the island

is given in Table 8. A total of 114 varieties
(97 M. varieties, 7 Ebéne varieties and 10
imported varieties) are being tested in these
trials.
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Table 8. Distribution of trials

Region
Year of planting Total
Subhumid Humid Superhumid Irrigated
1957 — 2 2 — 4
1958 1 5 1 2 9
1959 1 3 5 2 1t
1960 — 2 2 2 6
1961 2 5 4 2 13
Total 4 17 14 8 43

Some of the promising varieties in these
trials gave the following results in 1961:

M.305/49 — Results of trial P.B. 6/59 in
Ist ratoons at Riche en Eau in the superhumid
region indicate that this variety might produce
well during a normal year in the humid region.
Sugar content was quite good, but yield was on
the low side.

Ebéne 1/37 B.3337 M.305/49

T.CA. 359 47.0 40.9
LR.S.C 9.6 9.7 10.4
T.S.A. 3.44 4.55 4.28

Maturity was good in the middle of the
secason. In other regions, due to dry weather
early in 1961, yiclds werc not so satisfactory.

M.442/51 -— Results from 2 trials in ratoons
scem to indicate that this variety can produce
a fair amount of cane.

P.B. 4/57 Humid region
Ratoons (Average st & 3rd)

Ebéne 1/37 M.442/51
T.C.A. 392 51.7
ILR.S.C. 10.3 8.5
T.S5.A. 4.02 4.40

P.B. 12/59 Irrigated region

Ist Ratoon
M.147/44 M. 442/51
T.CA. 29.5 31.8
LR.S.C. 11.0 11.0
T.S.A. 3.25 3.50

M.442/51 is now planted in pre-release trials
in the 4 main regions of the island from which
more data will be available after harvest in 1963.

M.658/51. This variety grows well in the
humid region. In a trial at The Mount S.E.,
P.B. 3/57, the following results were obtained
in 1961 (3rd ratoons) :

M.134/32 M.658/51
T.S.A. 357 48.9
LR.S.C 11.3 11.0
T.S.A. 4.02 5.38

The variety must be multiplied and tested
in other regions before its value can be assessed.

M.117/55 which gave very promising yields
in virgins, was disappointing in ratoons.

From the imported varieties, R.397 gave
good results in pre-release trials under warm
conditions where a fair amount of water was
available. In the subhumid area, results were
the same as for the standards M.147/44 and
B.37172.
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6. RELEASE OF THE VARIETIES EBENE 50/47 AND M.253/48

The Cane Release Committec decided in
Dcecember  that the varictics Ebénc 30/47 and
M.253/48 should be recommended for relcase
for commereial cultivation,

Ebéne 50/47. This variety was bred at
Highlands S.E., and as far as is known its
ancestry is as follows :

P.O.J. 2878 x Uba Marot

-
B.H.16/12 x unnumbered seedling
|

-
M.134/32 X unnumbercd seedling
|

-
Unnumbered seedling X unnumbered seedling
_L (P.O.J. 2878 x Co. 301)

Ebéne 50/47

Material of this variety for planting in
trials became available in 1958 and was multi-
plied and testcd during the following years.
Results obtained so far indicate that it is a
high yielding cane with excellent sucrose con-
tent throughout the harvesting season. Flower-
ing 15 medium to free; the cane is of medium
thickness, has an ercct habit of growth and
trashes easily. Information about ratooning
capacity is not yet available.

The cane is susceptible to ratoon stunting
disease, chlorotic streak, red stripe, pokkah-
boeng and eye spot; resistant to gumming and
leaf scald, while resistance to stalk borer (Pro-
ceras) is intermediate.

A summary of results of the variety in
trials on estates is given in Table 9.

Table 9. The percentage superiority of Ebéne 50/47 over the standard in variety trials.

The actual results of the standard arc given in brackets

Trial P.B.15/58
Region Humid
Standard Ebéne 1/37
No. of Ratoons 1*

T.C.A. 3419 (2.23)
LRS.C. 146 %, (5.70)
T.S.A. 485°%; (0.13)

Fibre 1299, (9.87)

* Results cyclone year 1960.

2

106%, (44.69)
121% (9.17)
128% (4.10)
110% (9.70)

P.B.9/59 P.B.12/59

Superhumid Trrigated

Ebéne 1/37 M.147/44
! 1

120% (14.12)
(09 (8.60)
131% (1.22)
100% (9.79)

86/ (29.50)
117% (11.00)
1029 (3.25)

89° (13.87)

Table 10. Percentage superiority of M. 253/48 over the standard variety in pre-release trials

The actual results of the standard are given in brackets.

Trial P.B. 5/58 P.B. 7/58 P.B. 3/59 P.B. 6/59
Region Humid Sub-humid Humid Super-humid
Standard ... Ebéne 1/37 M.147/44 Ebéne 1/37 Ebéne 1/37
Ratoons ... 2 2 1 1
T.C.A. 1159 (20.82) 1109 (28.0) 1329, (28.9) 12497 (35.9)
LL.R.S.C. 1019 (10.3) 919% (10.8) 101 9% (9.9) 1079 (9.6)
T.S.A. 1159 (2.16) 1009, (3.02) 1329% (2.87) 1339 (3.44)
Fibre 859% (12.9) 74% (14.6) 88 % (10.7) 99% (8.8)
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M.253/48 — This variety, derived from the
cross B.34104 x M.213/40, is planted now on an
area of about 800 arpents after the decision of
the Committee in 1959 to advise cultivation
under certain conditions. It has now been to
decided to recommend M.253/48 for release
because of its continued success in irrigated
areas.

Selected in 1950 and subsequently tested at
the Pamplemousses S.E.S., the growth of this
variety in trials was good compared to M.134/32,
while sugar content, estimated by hand refrac-
tometer brix, seemed to be reasonable. In
1954 the variety was planted in a variety trial.
Results of subsequent pre-release trials are given
in Table 10.

Canes of M.253/48 are thick and the trash
is easy to remove. The variety is vigorous and
capable of giving high yields especially in
irrigated regions.

Sugar content is low at the beginning of
the crop, but improves towards the end of the
scason. Fibre content is very low and purity
is good. M.253/48 is resistant to gumming,
leaf scald, red rot and pokkah boeng, very
susceptible to chlorotic streak and susceptible

to ratoon stunting disease and stalk borers
(Proceras).

The cultivation of M.253/48 in areas other
than those irrigated or receiving high rainfall
coupled with plentiful sunshine and high tem-
peratures, cannot be recommended. This
variety is best adapted to only a small range
of the environments met with in Mauritius.

The maturity behaviour of both Ebéne
50/47 and M, 253/48, as obtained from virgin
canes in all sectors of the island, is shown
diagramatically in Fig. 14.
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Fig. 14. Maturity behaviour of released varieties.
Average of 10 final variety trials harvested in virgins.
Open circles; compared to Ebéne 1/37.
Close circles; compared to M. 147/44,
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NUTRITION AND

1. MINERALOGICAL COMPOSITION

SOILS

OF SOME LOCAL SOILS.

D. H. PARISH & S. M. FEILLAFE

HE work of CraiG?, and CraiG & Harars?
on the chemical composition of local
soils led to the conclusion that with

increasing rainfall the amount of silicate clay
minerals in the soils diminished and that the
large increase in ‘combined water’ with increasing
rainfall indicated increasing amounts of the
hydrated oxides of iron and aluminium.

No specific identification and assessment

of the minerals of local soils was however made,
As finally, an accurate picture of these minerals

is essential to the full understanding of the
pedogenic processes, thc opportunity was taken
of having a few exploratory X-ray analyses of
some local soils carried out at Rothamsted
Experiment Station. The results of these ana-
lyses are given in Table 11, and the oppertunity
is taken herc to express our thanks to
Dr. A. Muir, Head of the Soil Survey of England
and Wales, who arranged for the samples to be
analysed and to Mr. G. Brown for actually
carrying out the analytical work.

Table 11. X - Ray Analysis of the Clay Fraction of Some Local Soils.
Great Soil Group Site Kaolin Montmo- Goethite Haematite Gibbsite
rillonite

Latosolic Reddish Prairie Mapou dominant — present — present
Low Humic Gley Petrin " — s — . ¥
Dark Magnesium Clay Plaine

Lauzun v. little  dominant — — —
Humic Ferruginous Latosol Chamarel dominant — present * — present *
Humic¢ Ferruginous Latosol Belle Rive v, little — ,, X — ,, MR
Low Humic Latosol Réduit dominant — , — "
Latosolic Reddish Prairie Petite

C. Noyale . — ¥ — —
Low Humic Latosol Solitude " — . present™® —
Low Humic Latosol Anse . — o — —

Jonchée
Humic Latosol Ferney moderate — L, x* — present * *
Latosolic Brown Forest R. Belle v. little — L, — . ¥
Latosolic Brown Forest Melrose moderate — L F — L

For the Al silicates

v, little = 5—10%
little = 11-25%
moderate = 26— 509
dominant = > 509,

For the iron oxides, and gibbsite :

present = < 5%
resent

P " = 5—50%

present *** = > 507,
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The rcsults for the aluminium silicate
mincrals have been more preziscly defined than
15 the casc with the iron and aluminium oxides,
as these latter materials present some difficulties
in quantitative X-ray worl.

Apart from the dark magnesium clay great
soil group, which as is well known, 1s a predo-
minantly montmorillonitic ¢lay, 2 : 1 lattice
clays apparently do not occur in  the free
draining soils of Mauritius.

The typical titration curve* of soils from
thc Mapou area gives an inflexion around pH?
and in view of the fact that the pH of these
soils 1s around ncutrality and the solum con-
tains numerous particlcs of the parent dolcritic
basalt, it was felt that, even though the soils
are free draining, possibly some montmosiilonitic
clay had been formed. This opinion was
supported by the work of SHERMAN and UEHARAS
who found that montmorillonite was formed in
cavities in the parent rock and particularly
immediately underneath the boulders where
the soil is protected to some extent from
excessive leaching,

The X-ray anslvses of the clay fraction of
thc Mavou seil however have not demonstrated
the prescnes of montmorillonite.

In Table 12 the soils have been divided
into two groups, immature and mature and then
arranged in order of increasing rainfall. Chemical
data obtained during the soil survey and the
estimated average mineralogical composition
taken from the data in Table Tl arc given.

The table shows clearly th: rapid decline
in silica content with increasing rainfall and the
complementary decrease in the ratio of silica
to aluminium oxide. The most important point
from the mincralogical data is the incrcase of
the aluminium oxide — gibbsitc —at the cxpense
of kaolin; the gocthitz content also tends to
increase  with increasing rainfall but mot so
markedly as gibbsite,

These X-ray analyses are only of an explo-

ratory nature and the whole subject of the
mincralogical composition of local soils will
have to be studied in detail later. The data

obtained so far, however, are intcresting in that
they confirm the broad interpretations which
have bezn made of the chemical data.

Table 12. The effect of increasing rainfall and age ou the chemical composition of the whole
soil and the estimated minecralogical composition of the clay

MATURE SOILS,

Average yearly Soil Clay
Site Rainfall Si0,% S10,/A1,0, Kaolin Goethite Gibbsite
Solitude 50" 32 20 > 50 <5 nil
Ansc Jonchée 60" 30 1.8 > 50 15 nil
Réduit 70" 24 1.5 > 50 35 <5
Ferney 90" 14 0.8 35 35 35
Belle Rive 170" 10 0.5 7 35 > 50
IMMATURE SOILS.
Average Yearly Soil Clay
Site Rainfall Si0, % Si0,/A1,0, Kaolin Goethite Gibbsite
Pctite Case 40" Y
Noyale - 32 2.0 > 50 < 25 <35
Mapou 40" )
Melrose 140" )
15 1.0 11 — 50 Il — 50 26 — 50
Rose Belle 150" |
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Agricultural significance of the data presented,

From the point of view of agriculturists,
perhaps the most significant point of the
results so far available is the low level of
silicate material occurring in the soils of the
superhumid zone, and particularly so for the
mature soils of the area.

Sugar cane is known to take up large
amounts of silica and the amount taken up by
a healthy crop is directly related to the silica
content of the soil, and therefore to rainfall.

The application of crushed basalt to the
highly leached mature soils of the superhumid
zone, soils which have a very low content of
kaolin, has given big increascs in cane yields®,
Comparisons of the mineral composition of the
cane crops grown on basalt-treated plots and
control plots have so far shown only one
marked difference, namely that the level of
silica in the crops from the basalt-treated plots
is much higher than in the controls. This increased

uptake of silica is very highly correlated with
the incrcasc in yields obtained.

As a high level of silica in the leaves is
known to exert a counteracting cffect on
mangancse toxicity’, it could well be that part,
at any rate, of the effect of adding crushed
basalt to these low aluminium silicate soils is
due to the increased uptake of silica by the
cane crop and resultani elimination of some
metal toxicity.

Results from Hawauii' lave shown that
some soils give improved cane growth when
sodium meta-silicate is applied and this may be
taken as supplementary evidence to the view
that although silica is not considered as an
essential plant nutrient, it nevertheless seems to
play a physiological role under certain condi-
tions.

In view of these findings, experiments have
been laid down in which the relationship of
silicon to other inorganic constituents of plants
is being studied.

REFERENCES

1. CLEMENTS, H. F, 1960. Proc. int. Soc. Sug. Cane
Tech. 10: 523 — 28

2. CRAIG, N, 1934, Some properties of the sugar-
cane soils of Mauritius., Buwll. No. 4. Sug. Cane
Res. Sta. Mauritius.

3. CRAIG, N. and HALAIS, P. The influence of ma-

turity and rainfall on the properties of
lateritic soils in Mauritius. Emp. J. Exp. Agric.
2: 349 — 58.

4. PARISH, D.H. and FEILLAFE, S. M., 1957. Titra-
tton curves of some local soils. Ann.  Rep.
Sug. Ind. Res. Inst. Mauritius, 1956 : 43 — 46,

5. PARISH, D.H. and FEILLAFE, S. M., 1959, A
review of organic and inorganic amendments
used in cane cultivation. (C. Basalt dust.) Ann.
Rep. Sug. Ind. Res. Inst. Mauritius. 1958 @ 81.

6. SHERMAN, G.D. and UEHARA, G., 1956. The
weathering of olivine basalt in Hawaii and its
pedogenic significance. Proc. Seil Sci. Soc. Amer
20: 337 —40

7. WILLIAMS, E. and VLAMIS, J., 1957 The effect
of silicon on yield and manganese 54 uptake
and distribution in the leaves of barley plants
grown in culture solutions, Plant Physiol.
52 : 404 —05

2. IMPROVEMENTS IN LEAF SAMPLING TECHNIQUE FOR FOLIAR DIAGNOSIS

PIERRE HALAIS

Two major improvements have been intro-
duced for the regular sampling of ratoon cane
leaves during the critical hot and wet period
between mid-December and mid-April  prior
to cane flowering. They are :

1. Adequate Moisture

If the weekly eclongation of adequately
fertilized primary stalks is 10 cm or more, then
it is considered that the cane has not suffered
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from moisture stress and leaves can therefore be
sampled.

In order to save the considerable work
involved in making elongation measurements, a
moisture index has been worked out from data
obtained during the 1961 summer drought at
eight representative sites.

The correlation coefficient betwcen elonga-
tion and rainfall is +0.85 and its significance
exceeds the 19, level. The regression equation
calculated is as follows :

E (elongation in cms) = 0.081 R + 1.64
where R is the total rainfall of the preceding
three weekly periods, with the proviso that
should the rain exceed 50 mm in any week,
then the surplus is not considered and only
50mm are credited. The maximum value of
R is therefore 150 mm and the requirement
for 10cm grewth is 100 mm.

then from the equation it is seen that a valid
leaf sample can be taken when a well distri-
buted rainfall of 100mm or more, 1e. four
inches or more, has occurred in the three weeks
preceding sampling. If the value of E does
not reach 10 cm, then sampling should be
postponed until the moisture index is sufficiently
high for at least two consecutive weeks.

2. Age of ratoons

The basis of foliar diagnosis is the level
of nutrients in leaves from ratoon cane of five
months growth, The work of INNES' in
Jamaica has shown that the nutrient contents
of leaves change in a systematic fashion with
age and using his data it is possible to sample
leaves on ratoon cane from 3 months up to 7
months old and to correct the analytical
data obtained to a standardized age of five
months (Table 13).

Table 13. Age correction for nutrients levels to obtain standardized data

Age in months of ratoon crop

Taking 10cm as the required elongation,

3 mths. 4 mths.

N % D.M. —0.32 —0.09
P,Og —0.08 —0.02
K,O —0.03 —0.00
These correction factors, therefore, now

Normal age

5 mths. 6 mths. 7 mths.
1.95 +0.08 +0.15
0.48 +0.01 +0.03
1.50 +0.06 +0.14

allow a wider latitude in sampling age without
loss of accuracy.
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3. COMPARATIVE ROOT STUDIES OF SUGAR CANE VARIETIES
GROWING IN DIFFERENT SOIL TYPES.

C. MONGELARD

Investigations on the comparative develop-
ment of root systems of sugar cane varieties
growing in different soil types were started this
year. The object was to determine the growth
response of root systems of the same variety
and also of different varieties to different

& E. ROCHECOUSTE

conditions of soil, climate and fertilizer treat-
ment. The excavation technique of Ler (1926)
which  consisted in determining root dry
weight distribution in different layers of soil
was adopted in these studies.
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Root distribution of the variety M. 147/44
was studied in the two soil types : low humic
latosol (Réduit and Pamplemousses) and dark
magnesium clay (Magenta), and that of the
variety Ebéne 1/37 in the latosolic brown
forest soil type (Union Park) and in the humic
ferruginous soil type (Belle Rive). The inves-
tigations were carried out in first ratoon canes
6 to 7 months old.

Experimental

A 5-foot cane row was selected in the
field and on either side all the roots under a
surface area of 12} sq. ft. were removed from
pre-determined layers of soil along the profile,
In each operation a volume of soil 5 ft long by
10 in. wide and 3 in. deep (see hatched portion
in fig. 15) was carefully removed, placed on a
gunny bag and the roots sorted out. The
roots from each soil layer were then brought
to the laboratory and their volume determined;
they were then oven-dried at 80°C. Four
replicate excavations were made for each
variety growing in the different environmental
conditions,

Results

The general distribution of a root system
ag determined by the excavation technique
adopted is illustrated in fig. 16 for the variety
M. 147/44 grown at Réduit. From this
diagram it will be observed that there is a
greater root development in the row than in
the interrow at all depths along the profile.
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Fig. 15. Illustration of the digging procedure.

BIWMIMY WY MLAYXQ

Fig. 16. Block diagram to show distribution of root dry weight
of the variety M.147/44 in measured volumes of soil
in the Réduit locality.



.50 --

A lincar relationship was found between
mean volume and mean dry weight of roots
for both varieties in the different soil types,
The relationship for the wvariety M.147/44 s
shown in fig. 17.

Root distribution of the same variety was
found to differ in the same soil type. For
example, in the variety M. 147/44 the root
system at Pamplemousses (fig. 18) did not
penetrate as deeply in the scil as it did at
Réduit (fig. 18). This was accounted for by the
presence of a hard soil pan at a depth of
about 3 ft in the Pamplemousses soil type. In thz
dark magnesium clay soil, however, root distri-
bution of the same varicty, M. 147/44 was mainly
confined to the top 12 inches of soil. The
peculiar root distribution of this variety at
Magenta was attributed to the compact nature
of this soil type.

On the other hand, the variety Ebénz /37
showed a greater development of roots in the
superficial soil layers in the humic ferruginous
soil type at Belle Rive, whereas in the latosolic
brown forest soil type at Union Park a more
uniform root distribution was observed (fig.18).
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Linear relationship between volume and dry
weight of sugar cane roots (Data from variety
M.147/44 in Réduit soil type).

LEE, H. A, (1916). Progress report on the distribution of cane roots in the soil under plantation
conditions, Hawaii Plant. Rec. 30 : 511 — 19.
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CANE DISEASES

R. ANTOINE & C. RICAUD*

1. GENERAL CONSIDERATIONS

XPERIMENTAL work during the year
was concentrated mainly on the two
major pathological problems, ratoon stun-

ting and chlorotic streak.

Minor outbreaks of other discases were
obscerved of which first mention should be made
of Cytospora rot (Cyrospora sacchari Butler),
rccorded on a seedling cane at Pamplemousses
Experiment Station as a new addition to the
list of diseases present in the island.

The perfect stape of the red rot fungus
(Physalospora tucumanensis Spes.) was observed
for the first time in lesions on midribs of leaves
of the new variety Ebéne 50/47. The perithecia
developed on leaves kept in a moist chamber
and in cultures on corn meal agar.

Several cases of pokkah-boeng (Gibberella
moniliformis (Sheldon) Wineland) were reported
during the period of active growth, the discase
being more conspicuous on the variety Ebéne 50/47.
The attacks, however, were more spectacular
than dangerous although a few cases of top

rot were observed.

The promising cane M.81/52, particularly
adapted to the subhumid arca, again showed
acute symptoms of lcaf scald (Xanthomonas
albilineans (Ashby) Dows,) in resistance trials
and experimental plots. The relecase of the
variety for commercial plantings is unlikely,

An outbreak of eye spot (Helminthosporium
sacchari (Breda de Haan) Butler) was observed
in a young plantation of Ebéne 50/47 during the
cooler months in the superhumid zone.

The screening of pathogenic soil fungi was
continucd during the year and 200 isolates
obtained of which 60 have been identified. As
a corollary to the work, the rhizosphere of
plants suspected of suffering from root disease,
particularly the wvariety B.37172, is being
studied.

A spectacular, yet localized, attack of dwarf
or multiple bud discase (fig. 19) was observed
in plantings of B. 37172, It is contemplated
to study the etiology of the disease.

2. RATOON STUNTING DISEASE

The resistance trials, as alrcady reported,
were badly damaged by the 1960 cyclones.
The Pamplemousses trials are still standing but
the Belle Rive trial had to be replanted.
Experimental results were obtained this ycar for

* C. Ricaud has contributed sections 5 and 6.

Ist and 3rd ratoons at Pamplemousses and for
virgins at Belle Rive. Table 14 gives a summary
of results obtained in the Pamplemousses
resistance trial planted in November, 1957.
No data were collected in 1960.



57

Table 14, Summary of results cbtained in a ratoon stunting disease trial
laid down at Pamplemousses in 1957.

TONS CANE/ARPENT

TONS SUGAR/ARPENT

Varieties Crop Treated Untreated Reduction % Treated Untreated Reduction 9
Virgin 245 19.1 23 4.73 3.54 25
M. 134/32 Ist ratoon 29.5 26.7 9 4.84 433 11
3d 25.7 21.2 18 344 2.73 21
Average 26.6 223 16 4.34 3.53 19
Virgin 25.7 24,5 5 4.79 4.54 5
M. 112/34 Ist ratoon 369 294 20 5.90 4.49 24
3rd 26,7 25.4 5 3.39 3.23 5
Average 29.8 26.4 11 4.69 4.09 13
Virgin 337 29.3 13 6.26 5.39 14
M. 147/44 Ist ratoon 38.6 35.9 7 5.74 5.62 2
3rd 30.3 24.0 21 345 2.54 26
Average 342 29.7 13 5.15 4.52 12
Virgin 34.3 28.5 17 5.91 4,95 16
M. 31/45 Ist ratoon 39.6 35.2 11 6.41 5.55 13
ird 27.3 24.1 12 3.22 3.16 2
Average 337 29.3 13 5.18 4.55 12
Virgin 24.5 21.9 11 4.65 3.81 18
Ebéne 1/37 Ist ratoon 342 29.6 13 5.43 4.74 13
id 28.4 23.2 18 3.64 3.04 16
Average 29.0 249 14 4.57 3.86 16
Virgin 27.3 24.7 10 5.14 4.63 10
B. 34104 1st ratoon 313 28.8 8 4,98 445 11
ird 28.3 24.4 14 345 2.83 18
Average 28.9 259 10 4.52 3.97 12
Virgin 303 26.3 12 5.49 4.75 14
B. 3337 Ist Ratoon 37.5 34.2 9 6.14 5.30 14
3rd 30.1 26.8 11 3.04 3.1 2
Average 32,6 29.1 11 4.89 4.39 10
Virgin 231 17.1 26 4.17 3.02 28
B. 37161 Ist ratoon 29.5 26.1 12 4.91 4.43 10
id 322 253 21 3.90 2.91 25
Average 28.3 22.8 19 4.33 3.45 20
Virgin 31.5 28.0 1t 579 5.19 10
B. 37172 Ist ratoon 37.0 35.6 4 6.18 5.80 6
ird 25.7 25.1 2 3.14 3.09 2
Average 314 29.6 6 5.03 4.69 7
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The results for 1st ratoons at Pamplemousses are given in Table 15.

Table 15, Effects of ratoon stunting disease on yields in cane and sugar
in 1st ratoons at Pamplemousses Experiment Station

TONS CANE/ARPENT

Un-

Varieties Treated treated
M. 202/46 304 26.8
M. 93/48 29.3 26.1
M. 253/48 36.0 34.0

TONS SUGAR/ARPENT

Reduc- Un- Reduc-
tion %, Treated treated tion %
12 3.89 3.16 19
11 372 3.42 8
6 4.46 4.25 5

Table 16 gives the results for virgins in the superhumid zone.

Table 16.

Effects of ratoon stunting disease on yields in cane and sugar in virgins at

Belle Rive Experiment Station

TONS CANE/ARPENT

Un-
Varieties Treated treated

M. 147/44 29.2 23.8
M. 31/45 16.2 12.2
M. 202/46 30.8 19.2
M. 93/48 19.6 15.8
M. 253/48 19.6 17.0
Ebéne 1/37 27.2 24.0
Ebéne 50/47 31.6 24.8
B. 3337 21.6 19.0
B. 37172 20.6 17.8

The average reduction in yield of sugar for
virgins, Ist and 3rd ratoons at Pamplemousses
ranged from 7% in B.37172 to 20% in B.37161.
The varieties released more recently showed
reductions in yield of sugar for Ist ratoons, in
the same locality, varying from 59 in M. 253/48

TONS SUGAR/ARPENT

Reduc- Un- Reduc-
tion % Treated treated tion 9,
18 3.42 2.78 19
25 1.85 1.35 27
38 3.73 2.19 41
19 2.29 1.80 21
13 2.31 2.04 12
12 3.43 3.05 11
22 4.65 3.37 28
12 2.64 2.32 12
14 2.74 2.40 12

to 19% in M. 202/46. In the superhumid

zone, in virgins, losses have fluctuated between
11% in Ebéne 1/37 and 419% in M. 202/46.
The results confirm the observation that the
disease is more damaging in the superhumid
zone.

3. HEAT TREATMENT OF CUTTINGS

The central hot water treatment installation
at Belle Rive worked fairly smoothly during
the first part of the year, but later the plant
operated well below capacity with the result
that 2,456 tons of cuttings were treated in 1961.
The good germination obtained early in the
year was followed in certain cases by severe
failures which may be attributed mainly to

abnormally wet conditions at planting time.
The result was that heavy recruitings had to be
made and in the end only 375 arpents of
nurseries were planted, giving the unusually
high rate of 6.5 tons of cuttings per arpent.
Of that area, 65% or 243 acres of nurseries
were maintained in order to provide healthy
material for the 1962 plantings (Table 17).
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Table 17. Nurseries established in 1961.

Area planted

Sector (Arpents)
East-Centre 102
West 42
South 116
North 115
Total 375

Area maintained Area maintained %

(Arpents)
62 61
23 55
66 57
92 80
243 65

The varietal composition of nurserics cstablished in 1961 is given in Table 18.

Table 18. Varieties established in nurseries in 1961.

Area planted

Variety (Arpents)
M.147/44 121.9
M. 202/46 64.0
B. 37172 48.2
M. 93/48 33.6
M. 253/48 335
Ebéne 1/37 30.8
B. 34104 15.8
Ebéne 50/47 9.5
M. 134/32 8.0
B. 3337 52
M. 31/45 4.4
M. 305/49 0.5
R. 397 0.5
Total 375.9

In an attempt to intensify the campaign
against ratoon stunting disease, a scheme for
the establishment of a central nursery is at

Area maintained Area maintained %

(Arpents)

86.5 71.0
42.9 67.0
44.7 92.7
10.5 31.2
16.7 49.8
15.0 48.7
11.0 69.6
4.5 474

5.8 72.5

0.7 13.5

34 77.3

0.5 100.0

0.5 100.0
242.7 64.8

present under study. The healthy stock

provided would serve for planting secondary
nurseries on estates.

4. CHLOROTIC STREAK

The short hot water treatment of cuttings
only mitigates the effects of chlorotic streak,
which is still the major disease of the high
rainfall region and which, although absent
generally from drier areas, prevails in some
restricted localities on heavy soils with poor
drainage. Although the heat-treatment inacti-
vates the pathogen in the cutting, the stool
derived from such cutting will, when planted in

an area in which the disease prevails, be liable
to infection.

Results from previous work lhaving shown
that chlorotic streak is apparently transmitted
in the soil and that contaminated water could
be infective, investigations were pursued in an
attempt to clucidate the factors involved in the
transmission of the disease.

Canes derived from heat-treated cuttings,



Fig 20 Insect-proof cages for the study of the ‘ruzvnission of chlorotic streak.
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Fig. 21. Perfect stage of the red rot fungus (Physalospora tucumanensts Speg.)
Top. Cross section of perithecium.

Bottom  Asci and ascospores in a crushed perithecium.
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obtained from an apparently disease-free area,
are grown in concrete containers under insect-
proof individual cages (fig. 20). The soil
medium was either (a) unsterilized from a
diseased area or (b) sterilized by heat and
fumigated. The sterilized soil was (i) left as
such, to provide the heaithy control, (ii)
watered with filtered leachate from an infected
soil and (iii) watered with unfiltered leachate.

Infected cuttings planted in unsterilized soil,
to provide the diseased control, grew relatively
well and showed abundant leaf symptoms under
the conditions of the experiment.

The nematode fauna of the soil in the
containers is Dbeing regularly assessed. The
results from the experiment will be submitted
for publication elsewhere.

As it seems reasonable to assume that
chlorotic streak is transmitted in the soil, the
task of controlling the disease appears more
difficult. In Mauritius, the high number of
ratoons taken further complicates the problem
and it seems that, in order to combat the discase
efficiently, a dircct approach to the production of
resistant varieties will have to be made. With
that aim in view, the reactions to the discase
of all breeding canes used in Mauritius are
being assessed.

The attention of planters is once more
drawn to the high susceptibility of M.253/48,
a variety which, although cultivated in the sub-
humid area, has to be given the short hot
water treatment whenever cuttings cannot be
obtained from healthy fields.

5. RED ROT

Red rot lesions are very common on the
midribs of the leaves of the variety Ebéne 50/47.

Affected leaf portions were collected from
various localities, during a survey of the
variety and kept in a humidity chamber. After

10 to 15 days, numerous small black perithecia
had developed in the dried-up leaves.

The perithecia were embedded in the Ieaf
blade with the ostioles protruding through both
lower and upper epidermis. They were also
present in the midrib. Others, more conspi-
cuous, were on the surface of the leaf tissue,
having developed from the aerial mycelium
produced in the moist atmosphere.

The perithecia were sub-spherical, avera-
ging in size 138y < 102p. The asci measured
51 x 11p and the ascospores 18y x 6p. (fig. 21).

Examinations of old, drying-up leaves of
Ebéne 50/47 bearing the characteristic lesions
on the midribs and also of the trash failed to
reveal the production of perithecia in the
field. Furthermore, the midrib lesions of leaves of
Ebéne 50/47 did not always produce perithecia,
when kept in the humidity chamber. Similar

6. A METHOD FOR INOCULATING LEAF

In leaf scald resistance trials, the assessment
of varieties generally involves the direct inocula-
tion of the canes under test and the observation
of their reaction. Suspensions of fresh cultures

material collected from leaves of B.3337, a
variety which also shows abundant leaf lesions,
failed to give fructifications.

The red rot fungus, Phiysalospora (ucumanensis
Speg.. being homothallic. it may be that certain
conditions in the host plant interfere with the
production of the perithecia. That would
account for their presence in one variety
alone. That assumption together with the
inconspicuous nature of the perithecia pro-
duced in the dried-up leaves and trash,
would probably explain the failure in the
past to discover the perfect stage of the fungus
in Mauritius.

Perithecia were also obtained on corn meal
agar cultures made by streaking conidia pricked
off acervuli on material that produced peri-
thecia in moist chamber. Cultures made on
potato carrot agar and Wilbrink’s medium did
not vield fructifications. Measurements of the
perithecia, asci and ascospores, whether obtained
in culture or leaf lesions, agreed with those
reported from other sugar cane countries for
P. tucumanensis.

SCALD IN FIELD TRIALS

of the bacterium (Xanthomonas albifineans
(Ashby) Dows.) usually enriched by a mace-
ration of infected leaves and stalks provide
the inoculum,



Several methods have been used. They
involve the inoculation of the sett or the grow-
ing stalk, Contamination of the sett is eflected
by the cutting knife, by immersion in the
inoculum or by injection under pressure. The
stalks are inoculated by means of a hypodermic
syringe just below the growing point or by
smearing with the inoculum and stabbing the
stumps of freshly cut canes. The ratings
obtained in the trials have not always agreed
with the field reaction of the wvarieties. In
Mauritius, greater importance is attached to
an assessment of the behaviour of new varieties
in pre-release trials established under different
climatic and soil conditions. Resistance trials
are conducted in which four-row plots of
varieties under test are flanked by inoculated
rows of susceptible cane. However, the method
used which consists in inoculating stumps of

freshly cut canes has not resulted in a satis-
factory rate of infection. Such a condition
being essential in order to obtain reliable

results in the trial, experimentation has led
to the development of a new method of
inoculation with promising results.

The inoculum was prepared by disintegrating
leaves and stalks of infected cane in a Waring
blender followed by maceration with sufficient
water for 6 hours. In the trial, the stalks
were cut just before the inoculation which was
carried out in the afternoon. All the shoots,

mature stalks as well as tillers were cut, the
former at the base, the latter above the growing
point. Inoculation was made by pouring the
inoculum over the freshly cut surface which
was then stabbed and covered with a pad of
cotton wool soaked in the inoculum. The
inoculated rows were then covered with trash.
After a month, when the young ratoons had
devcloped, it was found that the rate of
infection was exceptionally high. Examination
revealed that infection was almost restricted to
the young tillers which had been cut and
inoculated just above the growing point.
Numecrous characteristic white lines had deve-
loped from the cut end running right down the

leaf. Similar results were obtained at three
experiment stations under different climatic
conditions.

A second experiment was conducted at Réduit
in order to test further the method of inocula-
tion. Two rows, fifty feet long, of the susceptible
M.112/34, were inoculated in the stump of the
mature cane and in the young tillers above the
growing point, as described. After three weeks
509% of the shoots inoculzted in the tillers
showed severe disecase symptoms as compared
to 2% in the stumps. Two months after
inoculation, the disease had become systemic in
259% of the inoculated tillers shown by symptoms
in newly developed leaves, as compared to
59 in stump inoculation.

7. GUMMING DISEASE

The unusually dry conditions which
prevailed during the early part of the year may
have been unfavourable to the spread of the
gumming  discase  organism  (Xanthomonas
vasculorum (Cobb) Dows.). In the variety
collection, symptoms were rare in canes known
to be susceptible and developed unusually late
in the resistance trial. WNine varictics showced
signs of gummosis and the promising ones will
be tested again.

Gumming disease has bcen kept under
control in Mauritius through the cultivation of
resistant varieties. However, the existence of
different strains of the pathogen and the
presence of the disease in various host plants
set an important problem which is now under

study in cooperation with the Commonwealth
Mycological Institute and pathologists in
Réunion, Madagascar and Natal.

Following the discovery that sugar cane
varieties reacted differently to infection under
field conditions in different countrics and to
inoculation with the pathogen from various
sources, Dr. A. C. Hayward, of the Commonwealth
Mycological Institute, has started a study of
Xanthomonas vasculorum isolates obtained from
Mauritius, Réunion, Madagascar and Natal.
The results of these findings have been sub-
mitted for publication in the Occasional Paper
Series of the M.S.I.LR.I. Brief mention, however,
will be made of his general conclusions.
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(a) X. vasculorum isolates from the sugar
cane in Réunion and Mauritius are undis-
tinguishable on the basis of morphological and
physiological properties. They can be differen-
tiated by host reaction,

(b) Isolates from Réunion and Mauritius
on the one hand differ in cultural and physio-
logical characteristics from those obtained from
Natal, Southern Rhodesia and Madagascar on
the other. These appear to be geographical
variants as distinct from variants which
differ only in pathogenicity or virulence.

{c) There are two distinct populations of
bacteria in Mauritius: one causing gummosis of

8. FLII DISEASE

Final results have been obtained in ratoons
in the first trial established at Brickaville, on
the East Coast of Madagascar, in 1959 in
co-operation with the [Institur de Recherche
Agronomique de Madagascar.

The assessment is as follows :

(a) Very highly susceptible (— —)

M, 134/32, Q. 42, B. 37172, Pepecuca,
B. 34104, PR. 1000, N : Co. 310, Q. 49.
Highly susceptible (—)

Q.47, P.O.J. 2878, M. 147/44.
Moderately susceptible to moderately
resistant (= -— to = -+)

B. 3337, B. 37161, Atlas, Vesta,
Highly resistant (+)

R.366, R. 383.

Very highly resistant (+-)

Pindar, Q. 57, S. 17, M. 31/45, Ragnar,
Trojan.

(b)

(c)

G

(€)

It will be noted that, of all the varieties
which have been tested, M. 31/45 is the only one
of the commercially important canes in Mauri-
tius to have reacted as resistant to the discase.
As the cane has also shown resistance to the

the sugar cane and the other the endemic
disease on Thysanolaena maxima which had been
attributed to the sugar cane gumming disease
pathogen. The affinity of the sugar cane
strain for T. maxima is probably very low, the
converse being equally true.

(d) Unlike Mauritius, Réunion has no
endemic discase of T. maxima. The disease
resembling gummosis on T. maxima in Réunion,
which was reported only once, was due to the
sugar cane strain of X. vasculorum; the cyclonic
conditions which had prevailed had probably
induced the temporary passage of the pathogen
from cane to T. maxima.

IN MADAGASCAR

strain of the gumming discase pathogen in
Réunion Island. the cultivation of that variety,
even on a limited scale, should be continued.

The variety M. 112/34 is being tested in the
sccond t-ial planted in Jaly, 196C. The experi-
ment has been harvested and results will be
available in 1962. M.202/46, M. 93/48 and Ebéne
1/37 are at present in the third trial planted
in December 1961 and M. 253/48 and Ebéne
50/47 are undergoing quarantine in Madagascar
and will be included in the fourth trial scheduled
to be planted in November, 1962,

After the discovery of Fiji disease on the
east coast of Madagascar, several measures
were adopted by the authorities in that country
aiming at the protection of neighbouring
countries. One of the measures prohibited the
entry and sale of the sugar canc in the town of
Tamatave, consequently the port itself, from
which there is a regular shipping service to
Mauritius and Réunion islands.

As nearly 3 tons of cane were being sold
daily, for chewing purposes, in the markets of
Tamatave, the authorities in Madagascar have
been anxious for some time to have the prohi-
bition lifted. An agreement has now been
reached whercby the entry and sale of cane in
the town of Tamatave will be authorized after
the setting up of a control organization whose
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duties have been defined. The measures
include the registration of planters authorized
to sell their canes in Tamatave, the entry and
sale of the resistant variety Pindar alone in the
town and the maintenance of inspection
teams within the perimeter of the port of
Tamatave, whose duty is to ensure that no
part of the sugar cane plant is taken into that
area. The Governments of Mauritius and

Réunion have agreed to pay the expenses invol-
ved in the control work.

An accidental introduction of Fiji disease
in Mauritius would be a major catasirophe to
the sugar industry. The understanding and
unfailing co-operation of the Minister for Agri-
culture in Madagascar is once more gratefully
acknowledged.






664 flies, all in good state and about half of
them females, was released. The number of
female flies which had mated before their
release is not known but all had been retained
in organdic cages with males for 1 to 5 days and
mating was observed on several occasions.
From October onwards, periodic attempts wecre
made to recover the parasite, by scarching for
the adults and by collecting borers, but none had
been found by the end of the year and it is
not known if the insect is cstablished.

Breeding the parasite in the laboratory was
begun in July with the object of maintaining a
culture which could provide more flies for
relcase in  the ficld. Meanwhile, efforts to
establish laboratory cultures werc also being
made at the C.I.B.C. stations in Pakistan,
India and Trinidad, using material reccived from
Java.

At the outset of this work, details of the
biology of Diatraeophaga were mnot known
although the insect was presumed to be a
[arvipositing form with a similar life-cyele to
Lixophaga and the other Neotropical Tachinid
parasites of Diatraea. This proved to be so
and the well-known breeding technique used for
these species was employed successfully. How-
ever, although a laboratory culture was csta-
blished and was in its 4th generation at the end
of the year, the insect has not been easy to breed
and the culture could not be built up suffi-
ciently to provide flics for release in the ficld.
Efforts to improve the breeding technique are
continuing, particularly in view of the fact
that the fate of the flies originally released is
uncertain  and  further liberations may be
necessary to establish the insect in the field.
The main difficulty encountered during breeding
is the reluctance of the flies to mate in cap-
tivity, a factor which led to the failure of cultures
initiated at the C.B.I.C. stations mentioned
above.

The salient features of the life cyele of
Diatraeophaga and of the breeding technique
employed are as follows. The adults, which
usually emerge from the puparia before midday,
are confined in organdie cages 2 ft. square
supplied with cane sugar and water. Other
foods, e.g. honey, split canes, raisins, although

often provided, seem wunnecessary. Warmth
and sunshine activate the flies and they seem
to mate more readily in strong, diffused sun-
light. The females will mate shortly after
emergence, when the integument has hardened,
and in the laboratory, at lcast, if they fail to
mate within thrce days of emergence they
genecrally will not mate at all. Mating lasts
10 to 30 minutes and one mating apparently
provides all the sperm necessary to fertilize a
female’s full complement of eggs. A gestation
period of 6 to 9 days, depending upon tempe-
raturc, follows mating and the female 1s then
rcady to begin deposition of eggs which hatch
immediately.  Frequently however, a female will
deposit larvae which have hatched within its
body. The deposition of eggs or larvae is
stimulated by any surface or materials which
have been in contact with a borer and a female
stimulated periodically will deposit its eggs or
larvae over a period of about three days. For
breeding purposes, the young larvae were
obtained cither by inducing a female to deposit
and later dissecting it to obtain any larvac
remaining in the uterus or by rctaining a mated
female, without stimulating it, for 11 to 12 days
or until it died and then removing the uterus.
About 300 young larvac may bc obtained from
onc female although in practice, as will be

described fully eclsewhere, a proportion arc
often lost as the procedure is delicate and
requircs a certain amount of judgment. One

to threc parasite larvae arc placed on a borer,
the number depending upon the size of the
latter. The «inoculated» borers are then placed
scparatcly in plastic pill-boxes with pieces of
sugar canc and a little dry bagasse to absorb
cxeess moisture. Development of the parasite
within the borer is completed 10 to 16 days
later, according to temperature. The fully
grown parasitc larva then leaves its host,
which by that time has died, and pupates.
The maximum number of parasites obtained
from onec borer is three. Flies emerge from
the puparia generally after 13 to 16 days so
that the complete life cycle, from mating of
the parent flies to emergence of their adult
progeny, is about 30 and 45 days in the hot
and cool seasons, respectively.



CANE PESTS

J. R. WILLIAMS

1. THE STALK BORER

N accordance with the research programme
I of the Institute, entomological work during
the year was centred upon the stalk, or
spotted, borer (Proceras sacchariphagus Boj.).

Parasite intraduction

{(a).

Much usec been made in tropical
America of Tachinid parasitcs to control stalk
borers of the genus Diatraea but attempts made
some years ago to usc thc same specics against
Proceras in  Mauritius were  not successful.
The only Tachinid fly known to attack Proceras
naturally is Diatracophaga striatalis Towns. and,
like its host, it is nativc to Java. Further, this

has

parasite does not apparently exist elsewhere
and its introduction into Mauritius has been
a long-desired experiment which was made

possible during the year through the assistance
of the Commonwealth Institute of Biological
Control.

Early in May, Dr. M. A. Ghani of the
Pakistan station of the C.ILB.C. arrived in Java
to collect Diatraeophaga for despatch to Mauri-
tius, Despite many difficulties, he eventually
located a fairly good source of material in the
vicinity of Pasuruan and between May 159th
and July 7th sent a total of 3,918 field-collected
puparia to Mauritius. In addition, spccimens
of other parasites which might be of future
interest were collected and forwarded. His

task completed, Dr. Ghani left Java in August
and his very able services are gratefully acknow-
ledged.

Mortality of the insects during air transit
between Java and Mauritius was unavoidably
high and accounted for about 709, of the
material sent. The greatest loss resulted from
emergence of {lies from the puparia while en
route, a difficulty which could not be overcome
since the puparia, collected in the field, were
of different ages when despatched. The detailed
results of the air shipments werc as follows :

Number of shipments 25
Number of puparia sent 3918
Flies emerged and died in transit 1887
Flies emerged in transit but

received alive 713
Puparia received intact 1318
Flies emerged from above

puparia 463

Thus, a total of 1176 live flies wcre obtained,
but some of those which had cmerged in transit
died shortly after their reccipt bringing the
number down to approximately 850 flies which
could be used for ficld liberations and for
breeding in the laboratory.

A cane field in thc north, in a region
highly infested with borers, was selected as a
site to attempt colonization of thc parasite
and between June 15th and July 17th a total of

Fig. 22, Characteristics of injury to sugar cane caused by the stalk borer, Proceras sacchariphagus Baj.
Young borer larvae feed upon the leaves and three types of leaf damage can be recognised — (a) boring into

the unrolled leaves of the spindle

results in rows of holes across the lcaf surface after the

leaves expand,

{b) patches are gnawed out of the upper Icaf surface but the lower epidermis is left intact, (c) gallerics in leaf

midribs may contiain one or several larvae.

Older borer larvae feed within the stalk — (d) they live only in the soft tissues {X) a little below the growing

point (Y) in that part of the stem which is enveloped by the leaf sheaths.

(¢) and (f).

Stem deformities result as shown in

These comprise side shooting or sprouting of buds at or slightly below the damaged nodes (X), and

constriction of the stalk and shortening of the internodes at and above the injurcd point.
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(b)

Progress was made with a study of the
biology of the moths of Proceras. The repro-
ductive capacitics of the sexes are the features
of adult lifc which have been under investiga-
tion and although this work, as yct incomplete,
will form the subject of a scparate account, the
following summarizes some of the data obtained
to date.

1. The moths, which are nocturnal, gene-
rally emerge from the pupae within four hours
of sunset. They are not attracted by sugary
materials, ordinary electric light or by mercury
vapour lamps.

Biology

2. Mating may occur on the night of
emergence or during subsequent nights, Males
may mate more than once during their lives;
scveral were induced during experiments to
mate twice, on successive nights, but none
could be induced to mate for a third time.
Onc mating appears always to provide a female
with enough snerm to fertilize all her egas,
even if the male has mated before. Female
moths, once mited, would not mate again.

3. A female, at emergence, has very few or
no ripe ¢ges in the ovaries but many ripen
quickly and are ready for dcposition on the
following night. The number of cggs laid
on cach successive night by a mated female is
governed by the rate at which vges ripen in the
ovarics. Normally, a female lays her full
complument ol eggs within seven or cight days
of emergence and dies a day or two later.

4. A female withholds her eggs if mating
docs not occur but if mating is dolayed too
long the pressure of the accumulating ripe
ecges in the ovaries forces her to deposit some of
them. Such eggs are, of course, infertile.

5. The total number of eggs laid by a
moth varies considerably according to its size
at emergence and by usc of a regression equa-
tion it is possible to determine the average
number which will be laid by females of any
given size.

6. The moths have functional mouth parts
and females require water to drink if they are
to attain their maximum fecurdicity. Food, in
the form of sugar, is not required and has no
influence on fecundicity. Even without water

the females are able to lay a considerable
number of eggs, the fertility of which is not
impaired.

7. The actual number of eggs laid by
femalcs of different sizes and under different
circumstances cannot yet be quoted but the
average number laid per female in the field
is probably about 550.

(c¢) Incidence of larval parasites

Both items of work recounted above
nceessitated  regular  collections of  Proceras
larvae and altogether about 8000 werc obtained
from various localities during the ycar. The
opportunity of assessing larval parasitism in the
ficld was taken by recording the number of
these borers which were parasitized and the
parasite species involved.

Apanteles  flavipes Cam. was found to
be the only common larval parasite and its
incidence was recorded on 3000 borers collected

during the first six months of the year. The
percentage of borers parasitized wvaried, with
each batch collected, from 0to 509, with an

average of 10.79%. There were no apparent
diferences in the incidence of parasitism from
month to month, but on the other hand, borers
originating [rom localities in the superhumid
zone, mostly from Belle Rive and Union Park,
were consistently the most heavily parasitized.
Apanteles is cvidently a parasite of much value
in cane f{iclds particularly, it appears, in the
superhumid zone.

Other larval parasites were scarce and are
apparently of little value. The parasitic nematode
worm, Mermis sp., was found only in three
borers. Agathis stigmatera (Cress.), an intro-
duced specics recovered for the first time from
Proceras last year, as stated in the 1960 Annual
Report, was not lound at all. Enicospilus sp., a
fairly common parasite ol the pink borer
(Sesamia), was found to occasionally attack
Praceras, contrary to previous belief,

(d) Varietal resistance

The intensity of stalk borer in varieties
Ebéne 50/47, M. 202/46, M. 93/48, and M. 253/48
was observed in commercial plantations and in
variety trials. Of these wvarieties, M. 202/46



seems to be the least attacked by borers and
compared favourably with M. 147/44. M.253/48.
on the other hand, is probably the most sus-
ceptible of these varieties with Ebéne 50/47 and
M. 93/48 occupying intermediate positions.
Including M. 147/44 and Ebéne 1/37 as stan-

dards, the varietics are provisionally placed in
the following order with regard to their relative
resistance to borcr, beginning with the 