
IFJ,QJ '1!J id 1); a1\.3 '"

~,S @r d )

~ns t l h .l t ,e
•



MAURITIUS SUGAR INDUSTRY

RESEARCH INSTITUTE

ANNUAL REPORT 1955

Printed by

C L A J O E M A R R 1E R d 'UNIEN V ILL E

THE. MAURITIUS PRINTING C O Y. L TD .

3 1. :::. I R W ILLl A M NEWTON S -rR EE T

P O R T LOUI S



CONTENTS

Page

MEMBERS EXECUTIVE BOARD AND RESEARCH ADVISORY COMMITTEE 4

STAFF LIST 5

REVENUE & EXPENDITURE ACCOUNT 6

REPORT OF CHAIRMAN EXECUTIVE BOARD 7

RESEARCH ACTIVITIES

I . Arrowing and crossing

2. Selection
3. Pre-release variety trials ...
4. Import and export of cane varieties
5. Induction of arrowing

6. Ratooning capacity of new vaneties
7. Effect o f environment on anther fertility
8. Relationship between density Brix, refractometer Brix and C. C. S.

INTRODUCTION

CANE BREEDING IN 1955

NUTRITION AND SOILS

1. The composition o f cane juice

2. Phosphate Fertilization . .. D.

3. The effect of lime treatment on
the super-humid zone

4. FoJiar diagnosis

P. O. Wiehe

A. de Sornay

D. H. Parish

H. Parish, S. M. Feillafe & G. Rouillard

soils of
D. H. Parish & S. M. Feillafe

P. Halais

9

19

19
21
22
25
25
26
27
27

29

29
36

39
41

CANE DISEASES

1. Introduction
2. Ratoon stun ting di sease . ..
3. Chemical diagnosi s of ratoon stunting disease ...

4. Chlorotic streak
5. Red stripe
6. Deterioration of mercurial fungicides in hot water tanks

7. Chemical rogueing of sugarcane

R. Anto ine

D. H. Parish
R. Antoine

E . Rochecouste

44

44
45
49
51
54
55
56



WEED CONTROL

1. Herbicide treatment o f fields to be replanted ' "
2. Her bicide treatm ent of fields before ca ne emergence
3. Preliminary investiga tions on the use of substituted ureas
4. Expe riments on chemi cal weeding of nutgrass ...

CU LTIVAT ION EX PERIME NTS

I. Earthing-u p
2. Cultiva tion ut' Interline
3. Time of ap plication of Nitrogen

SELF LOADING T RA LLER

CANE ANA LYSIS

APPEN DIX

E. Rochecou ste

G . Ro uiJl ard

G . M a zer y

P. Halais

Page

59

59
62
64
66

68

68
69
70

73

75

I.
H.

Ill.
IV.
V.

VI.
VIr.

VII I.
IX.
X.

XI.
XII.
Xl lf .
XLV.
XV.

X VI.

Genera l description of cane sectors
Area under sugar cane
Sugar production
Yield of cane
Sugar manu factured % cane
Sugar manu factured per arpent
Evolution of 1955 sugar crop
Weekly evolut ion of ca ne quality, 1955.
Rainfall excesses and deficits
Wind velocity
Molasse s production
Variety trend , 1930-1954
Co mposition of 1955 plantat ions
Relat ive produ ction of virgin and ra too n canes
Yield of virgin and ra toon canes
List of cro sses 1955

IJ

ii
III

I V

I V

V

vi
v i i

v i ii
I X

x
X I

x ii
x i i

xi ii



CORRIGENDA

ANN U A L REP 0 R T, 1 954

Page 36, table 11, line 4 read Clay <2 It % instead oJ Clay <2 per %.

38, 12 read p=0.05 instead of p=O.Ol.

39, 14

41, 16 "

" 43, line 7, read 1947 instead of 1937.

44, "Excess" column read > instead of <
" .. opt imum " column read 110-90 instead 0/ 110---30

" line 20 read amount of pho sphatic and potassic fert ilizers instead 0./ amount of

potas sic fertilizer.

45, line 32, read oven instead of over.

"39 50 cc. 500 cc.

" 18 P205 P20z.

" "30 10 cc. 100 cc.

59, table 25, " 50 Ibs Sodium chlorate instead of 20 Ibs.

79, line 16 M. 76/39 instead of M. 73/39.

80 B. 37161 B. 37261.

86 "13 R. 331 Co. 312.

"17 Co. 911 Co. 991.

" "20 Co. 213 Co . 312.
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REVENUE & EXPENDITURE ACCOUNT

Year ended 30th June 1955

R U NNING C O STS, MAI NT ENA NC E & CESS ON SUGAR EX PORTED
D EVELOP M ENT OF STAT IONS &
LAS O RATO R IES 5 0 5 ,~68.33 :V1ISCEL LANEO US RECEIPT S

PERSONAL EM OLU M ENTS & PE NSION
FUN D C O NT R IBU TI O NS 292 ,480.0 3

FEE S - BO .'\ RD I-tE MSEH.S , AUD ITO l~S

& LEGAL A DVI SER 4,71 0.-

GENE RAL O H: IC E .s, Ll l:lLZ AR Y EX·
PENS ES 66 ,280.52

953,0 14.26

34,873.64

IN f EREST O N LO AN

LEAVE & MI SSI O NS FU N D

PH YT A LUS C ESS .. .

Excess of revenu e ov er ex pen diture fo r the
pe riod car ried to · accumulated fund s .. .

Rs.

1 ~ ,J66 . 66

50 ,000. -

47, 650 .6 9

Y35,556.23

~ , 331. 67

987,88 7.90 Rs, 987 .887 .90

ACC UMU LAT ED FUNDS

BALANCE SHEET

as at 30th June 1955

170,534.52 FIXE D ASS ET S - (a t co st less d ep reciat ion
& amou nts wri tte n off)

Ag ricu lturH' Mach incry & Veh icles.. . 25,300 .-

RESE RVE FU N D

LOA N FRO M :"..M A S . LT D

S U N D R Y C R ED ITO RS & A C C R U E D
EX PENSES

44,030.97

500,000.-

2,0 /;3.33

La n d & Buildings

Eq u ipcm e nr & Fur n it ure ; Laborat o ries,
hou ses & offices

678 ,660.05

300.-

RETENTION M ON EY O N C O MPLET ED
BU ILD IN GS 19,20 0.- CUR RENT AS SETS :

S u nd ry De b tors

C~ ,h o n de po sit

Cash at ban ks & on han d

27,6 32. 84

126,350.-

117, 635.93

Rs 1.0 35,898.8 2 Rs . 1 , 0 3 5 ,898 . 8 ~

AUDITORS ' REPORT

W " have exa rn inc d the Soaks and A cco un t, o f t he
Institute for t he yea r end ed 30th . Ju ne , 1955 a nd have
obtai ned all rhc info rm atio n and c x p lana t ions we h ave
re qu i red

In o ur o pi n ion t he fo rego ing BalH nce Shee t is p ro 
per ly drawn u p so '" to ex hib it a t rue and co rrccr view
of the s tate u f the Inst itut e 's atfH ir" as ar 30th . Jun e,
1955, acc ord ing to the bes t u f our info rmat io n an d the
exp la na tion s given to us a nd as sho w n by the So o ks
and Accounts o f t he Inst itute .

(s d ) A. L. NAIR AC
( sd) P G . A. ANTHO NY

tsd ) P. 0 \\fIEHE Uirecror

Port·Louis,
M a u r iriu s ,

26 t h A ugu « , 1955

(sol P. R. C d u MEE
C A. (S .A. l, A .S.A.A.

P. P. D U SRU EL , de C HAZA L,
du M EE & Co. ,

A uduo rs.



REPORT OF THE CHAIRMAN

EXECUTIVE BOARD, 1955

Executive Board of the Sugar Research Institute continued its acu vities in 1955 with
the same membership as that of the original Board except that Mr. M . N . Lucie-Smith
became the Government representative on the Board, on his appointment to the
post of Director of Agriculture.

The Board held 16 meetings during the year and visited the four experimental stations
and laboratories on several occas ions. Satisfactory progress was made in developing the
In stitute according to the plan laid down in 1954.

ESTABLISHMENT

New appointments made during the year included:

Sugar Technologist: J. Dupont de Rivalz St. Antoine, B. S., formerly Lecturer in Sugar
Technology a t the Mauritius Agricultural College and Acting Registrar ,
Central Board.

Laboratory Assistants: Foliar Diagnosis : Mrs. G . Caine.
Plant Pathology: C. Ricaud.
Sugar Tecbnology: F. Le Guen.

Mr. R. Antoine, who had been a ppointed during the previous yea r, assumed duty as Plant
Pathologist on the Ist Ma rch, and Mr. C. Ric aud, Laboratory Assistant on the lst No vember.

Mr. G. Mazery was promoted to the post o f Senior Field Officer.

The Board acting in full agreement with the Department of Agriculture decided that resear ch
work in suga r manufacture would begin in January 1956 when the Department proposes to
close down its division of Sugar Technology. The opening of this new section is yet another
step toward s the complet ion of the accepted structure of the In stitute.

Pursuing the policy that it is essential that its officers should benefit from scientific contacts
overseas, tbe Board a pproved the following study tours:

Me ssrs. P. O. Wiehe, Director and R . Antoine, Pathologist, made a tour of the suga rcane
areas of Au stralia a nd F iji from April [0 May.

Mr. E. Ro checou ste, Botanist, devoted several weeks of his overseas leave to visit ag ricu l
tural research organizations in the U. K., France and Germany.

Mr. S. M . Feillafe, Assistant Chem ist, was granted study leave of four months' duration wbich
he spent mostly at Rothamsted Experimental Station and the Macaulay Institute for Soil Rese arch .

The Boa I' d is gra teful to the Director of Agriculture, for having accepted that
Mr. G. Orian, M. B. E. Plant Pathologi st in his department, should visit the cane area of the
Eastern coast of Madaga scar to report on the Fiji disease situation there.
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The Board reco rd ed with app reciation the d ist incti on of Officier du Merite Agricole, con
ferre d by the F renc h G o vernment o n Mr. P. Hala is, Ag ronomist.

DEVELOPMENT

Mu ch of the buildi ng programme initiated the prev io us yea r was concluded in 1955. At
the head quarters of the Institute a t Rcduit, the new C hemistry an d Foliar Di agnosis laborat o
ries as well as an experimen ta l can e mill wer e opened in July . An adjoin ing house was
exch an ged with G o vernment for an o the r elsewhere belo ng ing to the Institute, a nd serves a t
presen t as q ua rters for the C hemist. T he Boa rd approv ed th e co ns tructio n of per ma nent
buil d ings to be used as workshop an d stores. The Gove rn me nt Bacteri ological La bo ra to ry,
however, which wa s promised to the In stitute three yea rs ago an d was to hou se its ma in
serv ices appears to be no ne a rer delivery thi s year than last yea r. Altho ugh the Boa rd
a pprecia tes the difficult ies of G overn ment with rega rd to its bu ild ing programme, it canno t bu t
deplore th e fact th at thi s delay sho uld impose up on the staff both o f the In st itute and of th e
Depa rtm ent of Ag riculture the hand ica p of hav ing to work under con d itio ns of grea t congestion .
Mean wh ile, a new gree nho use has been bu ilt at Pamplernou sses experimen ta l sta tion while a t
Belle Rive a nd Union Pa rk stations the officers' qu arter s, offices a nd cam ps ha ve been
occupied during the yea r, an d a po rtio n of la nd adjoini ng the Belle Ri ve O ffi ce has been
ac qu ired .

D eed s witn essing th e leases of ex perimenta l land which had a lready been occupied at Reduit
a nd Pamplernou sses were pr epar ed and s igned du ring the year.

FINANCE

At the clo se o f the second financial yea r o f the In stitu te the accum ulate d fund s am ou nted
to Rs. 470,504. 52. As foreseen in the previou s repo rt fairly extens ive ca pit al exp end iture was
incurred in connecti on with land a nd buildings, machinery and vehicles.

Ex pend iture on la borat ory equ ip men t, libr a ry and office furni ture was wri tte n off a nd a
la rge amo unt was a lso spen t on the develo pm ent o f expe rimen ta l s ta tions. In add itio n to
th is, adeq ua te depreciation on land and bu ildings, vehicles a nd ma ch inery wa s pro vided a nd
th e specia l reserve fo r leave a nd m ission s and miscellaneous funds was mainta ined a t a pprox ima tely
the sa me level.

In view of the na rrow ma rgin between reve nue and cu rrent expenditur e the Boa rd
unan imou sly recommend ed to H . E. th e G o verno r th at th e cess on exp o rted suga r should be
increa sed from Rs. 2.00 per ton to Rs. 2.50, a figure wh ich represe nts a pprox ima tely 0.5 %
of an average crop va lue a t rul ing suga r pr ices. This recomm endati on wa s approv ed a nd the
cess increased acco rd ingly with effec t from th e 15th December 1955.

Th e revenue and ex pend iture acco un t and balance sheet of th e Institute appea r on page (6)
of th is rep ort.

T his repor t only aims at s umma rising the ad min istra t ive a nd fina ncia l backgro und aga inst
whic h the real wo rk o f the In stitute has p roceeded . This wo rk itse lf is dea lt with in the
rest o f this report a nd Iny coll eagues o f th e Board and myself merely wish to put on record
ou r full appreciation of the sing lerninded ness, enthusiasm an d zea l whi ch hav e through out
inspired our Di rector a nd his staff', to whom we express ou r thanks.

31st December, 1955.
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The maturation curve published in lig. 1 shows
the departure of sucrose % cane from normal at
fortnightly intervals. It will be observed that in
spite of the consistenly higher level attained in
1Y55,. the need for early maturing varieties is as
pressing as ever.

It is interesting tu note that estimation of the
sugar crop at different times during the year using
Halais' equation published in the 1954 report, was
as follows:

March 1955 - 472,000 tons, with an estim-

ated average extraction of 11.9 % cane
and 5% cyclone reduction.

July 1955 - 526,000 tons, with the sa me
estimated extraction.

The calculated sugar production based upon
rainfall excesses and delicits during the year
amounts to 538,000 tons, a positive discrepancy
of less than I %, which adds further evidence
that rainfall is the dominating factor in sugar
production u n d e r conditions prevailing in
Mauritius.

RATOONING OF SUGARCANE IN MAURITIUS

A feature of the Mauritius Sugar Industry is
the practice of long ratooning on all cane lands of
the island. Thi s tendency has been further intcn
sified during the last 10 years by the cultivation of
more vigorous varieties. For example, in the days
when noble canes such as Tannas and B. H. 10/12
were cultivated. the decrease in yield from virgin
to last cultivated ratoons varied from 10 to 15

tons per arpent, 4th ratoons being uprooted after
harvest. Under present conditions the average
drop in yield is 8 tons from virgin to 6th ratoon, .
representing an approximate decrease of I ton of
cane per arpent per year (fig. 2)

Normal practice in- Mauritius is to replant
after six ratoons, but on many estates, individual
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fields are allowed to produce up to 9 or 10
ratoons with yields often exceeding 3.5 tons of
sugar per arpent per year The economic signifi
cance of these figures is obvious and it was con
sidered important, therefore, to collect accurate
data on the relative yields and production of
virgin and ratoon canes obtained on estates during
the last 7 years. The information obtained is
summarised in tables XIV, and XV. Reference to
these data indicates that the proportion of ratoon
canes harvested has increased gradually during
the last six years until 1952 when equilibrium was
reached at an approximate level of 88% of the

total cane weight produced by estates. At present,
the area under ratoon canes amounts to approxi
mately 90% of the reaped acreage.

The implications of any disturbing factor
affecting yield and duration of ratooning is
of particular importance in cane agriculture in
Mauritius and explains the emphasis which
the Research Institute places in its research
programme on such investigations as correct
nutrition, ratoon stunting disease, improved
cultivation methods and selection of seedlings
with high ratooning capacity.
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Fig. 2 Average yield of plant and ratoon canes for all estates of Mauritius, 1947·-1954.

The relative proportions were; V. 16% ; l st R, 17% ; 2nd R, 16% ; 3rd R, 14% ;
4th R, 15% ; 5th R, 12% ; 6th R, 10%.

THE CANE VARIETY POSITION

Although M. 134/32 s till remains the
dominant variety under cultivation in Mauritius
it has now passed its peak of popularity, and
for the first time in the last ten years a larger
acreage has been planted with another variety
(Fig. 3). Ebene 1/37 is probably one of the

sweetest canes grown in Mauritius; it is also a
vigorous variety. Serious faults on the other
hand are: its inability to resist drought, suscepti
bility to chlorotic streak, and susceptibility to
wind damage. In this connection, caution should
be exercised in order to avoid disappointment in
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th e eve nt of a serio us cyclone . I t sho uld a lso be
poi n ted ou t tha t Ebe ne 1/37 does no t possess th e
ada pta bility of M. 134/32 to var ious environ
menta l conditions and performs well only in
reg ion s rec eiving mo re than 80" o f rai n pe r
an num .

The area under new plantatio ns in di ffe ren t
secto rs of the island is shown in Table X II I and
in fig. 3, from wh ich it may be o bserv ed that
the tr end reco rded in 1954 has been accentua ted,

M . 134/32 has lost ground in all sectors , partic u
la rly in the East, So uth a nd Centre but still
rema ins the mo re im porta nt va rie ty in the North.
A la rge area of whi te M . 134/32 was pla nt ed in
the We st where th is m utant has the rep uta tion of
bei ng superior to th e parent ca ne . Ebene 1/ 37 is
be ing propaga ted in te nsivel y in th e Ea st and
Ce ntre whe re it occupies over 50 % of th e a rea
unde r virgin canes . T he Ba rbados varieties 3337 ,
37 161 a nd 37172 a re ga ining ground; they
cover at presen t a pp roxi mately 5% of the to tal
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cane area cultivated by estates. Generally spea k
ing the se three va rieties have produced good suga r
yields per arpent but higher sucrose content was
expected in most localities from B. 37161 and
B. 37172.

The Cane Release Committee met ll1

D ecember under the chairmanship of the Director
of the In stitute and recommended that the
varieties M. 147/44 , M. 31/45 and B. 34104
should be released for commercial cultivation.
Both M . 147/44 a nd M. 3 1/45 a re vigoro us
varieties wh ich have performed remarkably
well under diverse environmental conditions.
The former howe ver, is richer and is very
likely an early maturer, while M . 31/45 matures
in mid or late season . The release of B. 34104
is recommended with caution on acc ount of its
susceptibility to leaf sca ld in other countries.
No cases of natural infection however, ha ve
been recorded so far in Mauritius Regarding
M . 129/43 , the 'Committee decided that it was
desirable to obtain add itio na l data before co n
sidering its release. T he pedigree of Maurit ius
seed lings is shown in fig. 5.

The crossing programme in 1955 wa s disap
po inting, on acc ount o f both lack of arrows and

low pollen fertilit y, fact or s whi ch are di scu ssed by
the Plant Breeder elsewhere in this report .
Appro ximately 30,000 seed lings were planted
at the four experimental sta tions . Seedlings
produced in 1954 were cut in Au gust , for selection
in first ratoon at 11 or 12 months in 1956.
336 varieties were selected amongst 1953
seed lings and planted in "first selection tr ials",
while 48 seed lings have passed from firs t selection
trials to pre-release trial s on estates in 1956. In
order to eliminate rapidly varieties selected from
o rigina l seed ling populations, but which lose
vigour when planted from cuttings, multiplica
t ion plot s with a co nt ro l va riety are now
included as a n intermediate phase in the selection
programme, between ori ginal seedlings and first
se lec tio n trial s. There a rc at present 91 va rieties
of th e 1946 to 1951 series undergoing test in
replicated block tri al s on estates.

By arrangement with the Department of
Agricu Iture it has been agreed that grea te r use
will be mad e of the av ailable space in the
quarantine hou se, by planting impor ted cuttings
in sma ller containers. Thi rteen va rieties will pro
bably be released from qu arantine early in 1956,
when twenty o ther variet ies, mostl y breeding
ca nes, will be intro d uced.

NUTRITION AND SOILS

Work on a detailed study of ca ne ju ice com
position has started and so me prel iminary result s
pert a inin g to the Nitrogen and am ino acid con ten ts
are presented in this report. These inve stigations
ar e of both physiological and technologi cal
int erest as it seem, to be recogn ised that sm all
though the am ounts of nitrogeneous material a re
in ca ne jui ce, they a re ca pa ble of exerting a pro
found effect not only on clarification but even in
the recovery of sucrose from molasses.

An analysis of data obtained from 84 trial s
laid down by the Centre Agron ornique du Nord
between J947 and 1949 in the sub-h umid and
humid zones have revealed that it is mo re econ o
mical to a pply nitr ogenou s fertili zers in o ne sing le
dose as ea rly as possible a fte r harvest. The same
qu antity o f fertilizers a pplied in two do ses , or
appl ied lat er in the season ha ve produced slightly
lower yield s but the differen ces do not appear to
be significant.

The problem of phosphate fertili zation in
Mauritius is rev iewed . Experiments which were
laid down in 1954 to test the efficacy o f variou s
forms of phosphatic fertilizers on deficient soil s
have been har vested . The first results o bta ined,
ind icate th at superphosphate is su perior to the
vari ous froms of tric alciurn phosphates used in

th ese tri als.

Routine fol iar d iagnosis was made o n approx
imately 8,000 leaf samples derived from estat es
a nd plan ters lands, a nd recommendat ions were
issued on the desirable phosphate and potash
fertilizat ion for large cu ltural un its within each
fact ory a rea . D ata o bta ined from smaJl planters'
fields were communicated to the extension serv ice
o f the D epartment o f Agriculture. It sho uld be
clearly sta ted that in o rder to der ive the greatest
economic benefit from the services of th e fol iar
diagnosis laborat or y of th e Inst itute, individual
fertilizat ion pr ogrammes sho uld be adjusted to
take in to acco unt proved excesses o r deficien cies
o f a part icular elem en t.

Studies on the va r iability o f fol iar dia gnosis
dat a have est ablished the margins with in which
the number of leaf samples sho uld be taken for
different purposes.

In view of the respon se in yield to lime
treatment o f grav elly so ils, rep o rted last year ,
samples o f the se soils have been tak en to co mpa re
their chemical characte ristics with th ose of the
free so ils which do not respond to lime tre at 
ment. D ata o n pH and bufTer curves a re
pre sented .
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The resu lts ob tai ned from a nu m ber or
experime nts o n ea rt hing- up and cultiva tion of
interl incs are d iscu ssed . T hey show th at ea rt hing
up is proba bly a so und cult ura l pract ice in loca l
ities receiving more than 80" o f rain a nnuall y,
particularly o n free soi ls. In this connection it
.sho uld be po int ed o ut, th at real ea rt hing-up can

hardl y be practiced o n grave lly so ils such as
th ose of th e " Ma po u" a nd " Plaisa nce" types ,
Th ese data a lso indi cat e that in spite of the
la rge number of repl ica tion s it is extremely
di ff icult to draw precise co ncl usio ns fro m experi
ment s o n c ult ura l opera tio ns becau se o f the
small d ifferen ces in yield which they may cause.

CANE DISEASES
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Co nce rn ing rat oon stun ting disease, evidence
o bta ined so far, indi cates that M. 134/32 is com
merci ally resistant in the sub-h umid and humid
region s o f the isla nd but may be ser io usly a ffected
by the virus in supe r-h umid localiti es. The
vari et al changes taking place in the latter areas
a re largely condition ed by the disease. The effect
of envi ro nmen t on the seve rity o f rat oon stunting
disea se is c learly marked in Maurit ius a nd
has been experime nta lly dem onst rat ed. Identical
trial s la id down a t the th ree experimental sta tio ns
ha ve shown yield redu ct ions varying fro n 30 % at
Uni on Park ( 125" ra infall ) to 6% at Reduit (5S"
ra in fall ). It is inte resti ng to no te that infec ted
plant ing mater ial de rived fro m a severely stunted
field of the wet zo ne in 1954, produced a normal
crop at Red uit Experiment Stat ion in 1955, in
spite of the presence of o bv ious inte rna l stem
sympto ms.

The ac tivities of the newly created pathology
sec tion of the Inst ituie were co nce nt ra ted chiefly
on ratoon stunting and chloro tic strea k whic h ar e
two major diseases affec t ing the local suga r
industry a t present.

The d isastrou s effects of ra too n stunting
d isease on a susceptible va riety wa s well illustrated
in a pre-rel ease va riety tri al whi ch included Co .
4l Y in three local it ies. Yield s in virg ins were a t
the sa me level as the control variety, but declined
rapidl y in the first and second rat oon s, the four
repli cat ion s in ea ch exper iment sho wing a simi lar
decrease . Because o f distinct int ernal stem symp
toms obser ved in these plots, fa ilure of Co. 419
has been asc ribed to extreme suscepti bility to
stunting disease . The prog ressive decline in yield s
is illustrat ed in fig. 4.

D ifficult ies a re of te n exp erie nce d in the
co rrec t dia gn osis of rai oon stun ting d isease o n
acc o unt of intern a l stem symptoms which a re
evanescent, and seasona l in so me va rie ties o r may
be very fain t in o thers. With a view to impro ve
the accuracy in diagnosis, investigations were
initia ted on the che mica l co m posi tio n o f healthy
a nd diseased sta lks of the same va r iety by chro 
ma togra ph y. T hese studies a re still in pro gress ;
the results ob ta ine d to da re justify that furt he r
a ttention sho uld be give n to this pr o blem .

V \5TR

CROP CYCLE
Fig. 4 . Effect of raroon SI un tin g d isease o n yiel d o f

Co . 4 19 Ib ro ke n line ). T he co ntr o l va riety
(plain lin e) wa s M. 134/32.

In o rde r to prevent the sprea d o f the di sease,
planter s were a dvised on th e de sir ability o f kn ife
s terilisa tion during harvest , particul arly when
cutters pass from o ne field to a no ther a nd a t the
co ncl usio n of the day's work. Harvesti ng fields
of new va riet ies with ster ile kni ves is o f particular
im portance . Immersion o f kn ives fo r 15 seco nds
in a so lutio n of" Ze phirol " , a prod uct ma rketed
und er seve ra l trade nam es, is recommend ed. The
so lutio n shou ld con ta in 0.5 % of the ac tive
substance, benza lkoni um chlo ride.

Hea t tre atmen t of cu tt incs to co ntro l
ra too n stunting d isease has ;ecei,;cd s pecia l
a ttentio n a nd is di scu ssed separa te ly.
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Mauritius in 1953. The beneficial result s obtained
locall y have already been described in the 1954
report, when it was concluded that in all
localities of the island where chlorot ic stre ak
is prevalent, (i e. a ll area s receiving more than
80" of rain per annum) cuuings sho uld be
subjec ted to the sho rt hot water treatm en t
before planting. In spite of seconda ry infec
tion which may occur in planta tions derived
from heat treat ed setts , the treatment ensur es
a t least that un iform plant at ions a re o bta ined,
o ft en resulting in significantly higher yields .

Th e " long hot water treatm ent " (50° C
for 2 or 3 hours) was evo lved a nd first applied
in Queensland. It is used specifically to in
activa te the rat oon stunting virus from infected
planting material. Treated cu ttings a re planted
in nur series in which precautions are taken to
prevent infect ion of the growi ng ca ne by
mech anical mean s, the nurseries being used as
a source of heal thy planting mat erial. Th ere
is a narrow margin between the time/tempera
ture at which the virus is destr oyed and that
which sugarcane bud s may tolerat e. This
treatment therefor e is mor e delicate an d requires
greater precautions than the sho rt hot water
treatment in order to be success ful. Prelimin ary
o bserva tions mad e in Mauritius in 1954 and
1955 have shown that different ca ne varieties
ha ve a vary ing tolerance to the lon g hot water
treatment ; information was also ob ta ined that
temp erature contro l in the tank s used was inad 
equate, inasmu ch as fairly high percen tages

o f rat oon stunti ng disease sym ptom s were
observed in stoo ls derived from cutt ings treated
for 2 hours a t 50°C. Furt her, in view of the
fact tha t conflict ing reports ha ve a ppea red in
technical literature it has been decided that
thorou gh investigati ons sho uld be mad e locally
before fina l recommends tions ar e issued to
planters. Conseq uently, an experimen ta l elec tri
cally heated tank of J/2 ton ca pacity with
thermostatic cont rol ha s been ordered and will
be working sho rt ly at Reduit, to determ ine
such facto rs as : time/tem perature relati on to
inactivat e the virus in di fferent varieties; heat
toler an ce of var ieties; heat toler ance of stalk s
as affected by age ; resistance and susceptibility
o f different varieties.

An essentia l corolla ry to the hot water treat·
rnent of cuu ings, either sho rt or lon g, is the
prot ection of setts agai ns t pineapple disease as
earl y as possible a fter treatmen t. Ideall y, a
fungicide should be used in solution in the hot
water treatment , bu t as reported previously,
prolonged contac t o f cutti ngs with ho t or ganic
mercurial fungicides, resu lts in rapid deteriorati on
of the latter. Additional experi ments ca rried
out in a laboratory tank using different fungicides,
confirmed previo us result s. Until a more stable
fungicide is ava ilable, it is recomm ended that
cuui ngs sho uld be imme rsed for a few secon ds
in a co ld organ ic mercur ial so lution immediately
after heat treat ment and before being take n to
the field.

WEED

Co ntinuing the investiga tions repo rted in
1954, further information was obt a ined this year
on the treatmen t of fields to be planted and on
the treatment o f fields before cane emergence.
Various chemica ls have been used a t different
concentra tions and in different combinati ons in
order to find out the best formul ati on which
should be used under certa in specified condi
lions.

CONTROL

St ud ies sta rted in 1954 on the chemica l
treatm ent of nut grass C' Herbe it oigno ns '), were
contin ued and useful data have been o btained on
the compe tition of this weed with sugarcane in
regard to nutri en ts uptak e.

Prel iminary obs erva tions on the substituted
ureas CM U and PDU were made th is year and
the results obt ained appear promising for supe r
hum id localit ies.

CANE ANALYSIS

With a view to improve routine meth ods of
cane analyses for agronomic purposes, specia l
equipment consi sting of cane cutter, hammer mill
and high speed blendor were installed in the new
cane ana lysis lab o rat ory. There is also availab le
a Wiley mill, a high speed saw and a hydraul ic
press for special studies.

As a result of investieauons ca rried ou t
du ring the crop it has I-)e~cn found that the

co mbina tion of cane cuuer and hammer mill
disintegrat es the ca nes in a sa tisfacto ry mann er to
prod uce a homogeneou s sample from which
I hor ou gh sucr ose extrac tion can be obta ined by
mean s of a large size blender.

It a ppea rs tha t the accuracy of th is direct
meth od for both sucrose an d fibre de termina tion
is such, that wider application than tha t originally
planned may be anticipa ted.
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GENERAL

Visitors. A large number of visit ors called
a t the Institute during the year a nd demonstration s
of the field and lab oratory activities wer e
arranged on several occasi o ns.

It was a great pleasure to welcome H. E.
the Governor, Sir Robert Scott, K. C. M. G.
a nd distinguished visit ors from abroad, including
Mr. J. H. Buzacott, Senior Plant Breeder of
the Queensland Bureau o f Sugar Experiment
Stati on s who stayed a fo rtnight in the island
in March; Mr. F . George-Levi, Agronomist
a t the Madagascar Department of Agriculture
who stud ied experimental methods in use at
the Institute during February and March ;
Mr. E. P. Keely, C. B. E., of the Ministry of
Food; Mr. L. Marchal, Sugar Expert at the
French Economic Ministry ; Sir Philippe Raffray,
C. B. E., Q. c., then representative of the
Mauritius Chamber of Agriculture in London.
In September, the institute entertained delegates
o f the Cornite de Collaboration Technique
Agricole Maurice-Reunion-Mad ag ascar who met
in Mauritius for the 5th Annual Conference
under the cha irma nship of the Director of the
In stitute. Messr s. J . Riqu ier, pedologist at the
Institut de la Recherche Scientifiq ue in
Madagascar and P. Ro che, attached to the
Soil s Division of the Madagascar Department
of Agriculture visited the Institute in December
and gave valuable advice on a projected soil
survey of the island.

Meetings. The Research Advisory Commit
tee met twice during the year to di scu ss
inve stigations in progress, a nd to visit the
laboratories and experiment sta tions .

Two series o f regional meetings were
organised. The first at Reduit and Pample
mousses, the second a t Pamplernousses, Belle
Rive and Union ' Park . The subjects were:
" Fertilisa tion problems " by P. Halais and
"Ratoon stunting di sease" by R. Antoine.
The large gathering present o n these occasions
and the discussions that followed were gr atifying
evidence of the interest taken in the work of
the Institute. On his return from Australia
and Fiji , the writer gave a lecture at the
Curepipe Town Hall on the s uga r industry in

these terri tories.

Sixteen staff meetings were held for the
purpose of informal di scu ssions on technical
subjects of topical interest and on administrative
matters.

Publications. The following publication s
were issued during the year :

Annual Report for 1954

Bulletins: No. 4. G. Mazery, Report on
a visit to the Natal Sugar Belt in 1954.

No. 5. R . Antoine, Observa
tions on sugar cane diseases in Australia
and Fiji.

Private Circulation Reports : No. I.
P. O . Wiehe, Observations on a tour
o f the sugarcane areas of A ustralia and
Fiji , mimeo., 65 pp., 13 figs., Aug. 55.

No. 2. G Orian, The Fiji
Di sease Situation in Madagascar in 1955,
mimeo., 23 pp., 2 figs., N ov. 55.

1'10.3. S. M . Feillafe, Report
on study leave, mimeo. , 14 pp., Nov. 55.

No. 4. E. Rochecou ste, Report
on a VISIt to research organizations
en gaged in chemical weed control,
mimeo. , 13 pp., No. 55.

Technical Circulars: P. Halais . Etat
phosphorique moyen de s cannes sur les
exploitations sucri eres, No. 2., Western,
Central and Eastern sectors; No. 3,
Northern sector; No. 4, Southern sector.
Etat potassique moyen de s cannes sur
le s exploitations sucrieres, No. 2a,
Western, Central and Eastern sectors ;
3a, Northern sector ; 4a, Southern sec
tor.

In addition, bulletins on the evolution of the
current suga r crop were prepared and issued at
weekly intervals.

STAFF MOVEMENTS

The Director and the Pathologist were absent
from 10 April to mid-July on a study tour of the
cane areas 01' Queensland a nd Fiji. They were
invited to attend the Annual Conference of the

Queensland Cane Pests and Di sease Board which
wa s held a t Brisbane on the 21st o f A pril a nd the
22nd Annual Conference of the Queensland
Society o f Sugarcane Technolog ist s which met at
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Cairns from the 28th April to th e 4th May.
Ob ser vations of int ere st to the Mauritius suga r
industry a re recorded in two publicat ion s listed
above. Mr. Antoine a lso visited the lab or atories
of the Commonwealth Scientific a nd Industrial
Re search Organization at Canberra , the Waite
In sti tut e a t Adelaide and the Departments of
Agriculture a t Melbourne and Perth . I sho uld
like to take this oppo rtuni ty o f placing on record
my a pprecia tion o f the inva lua ble as sista nce a nd
kindness shown by a ll those we met, in par
ticul a r to the Director o f the Queensland Bureau
of Su gar Experiment Sta tio n and his staff, and
to o fficials of the Co lon ia l Sug ar Refining Co.
in Aus tra lia and Fij i.

Th e Botanist was gra nted overseas lea ve
from April to September and spen t so me time
studying recent developments in weed control,
part icularly at the Department o f Agriculture

of Oxfo rd Unive rsity.

During his four months ' study leave, th e
Ass ista nt C hem ist devoted particular a tte ntion to
the st udy of statis tica l method s a t Rothamsted
Ex perimen ta l Stati on, so il surveys a t th e Macau la y
Institute and an al ytical methods a t the Agricultural
a nd Horticultural Research Station (Lo ng Ashton ).

T he E xecut ive Board appointed Messrs. E.
Rochecou ste, Botan ist ; J. Dupont, Su gar Te chno
logi st and G . Mazcr y, Sen ior F ield Officer, to
represent the In stitute at the 9th Co ngress or the
International Soci ety of Sugar Cane Technologist s
to be held in Ind ia early in 1956.

It is a pleasant duty in co nclud ing thi s br ief
review of th e year's acti vit ies to record my deep
a pprecia tion o f the devoti on to dut y shown by a ll
members of th e sta ff during the yea r.

/~
,

DI RE CT OR.

Reduit,

10th January, 1956.





CANE BREEDING IN 1955

A. de SO RNA Y

1. ARROWII\lG & CROSSING

3 clones from Glagah Kloet selfed

A.]J the selected clones diverge considerably
from the parent clones in various traits, and
constitute probably a step backward towards the
archetypes from which the spontan eum clones
have emerged. Further selfing, if the selected
seedlings arrow in 1956 and are bisexual, should
throw some light on this question unless, of

The Saccharum spontaneum selfs planted at
Reduit. in 1954 failed to flower and none of
the seedlings could therefore be selfed. Owing
to the difficulty of keeping individual seedlings
within bounds as to underground shoo ts, the
populations could not be allowed to stand over
for next year, nor could they be cut and
allowed to ratoon, The following clones have
been selected, and three stools of each planted
at Reduit in the hope that they will flower
in 1956:

Island. Co. 421, M. 241/40 (a cane of exceed
ingly high vigour), M. 381/51 (a .B. H. 1Of12
derivative) and M. 147/44 were used on a larger
scale than in previous years, and have been mated
to several parental types. Two arrows of .Black
Tanna were available in an experimental arrowing
plot and have been crossed with P. O. J. 2878.
This variety has flowered very little for the past
seven or eight years and has produced no seedlings
at all. Curiously enough, this year, one of the
arrows available, crossed with P. O. J. 2878, yield
ed eight seedlings, while normally prolific parents
gave absolutely sterile fuzz at Reduit, a fact
su bstantiating the view that arrow fertility was
abnormal in 1955.

Kepandjen selfed

Pa ssoeroean "

"

"

"

"

3

2

New parent varieties used in crossing were
R. 366 and R. 397, two varieties from Reunion

F
RO M the breeding standpoint, the year

under retrospect was one of the
worst on record. There was not
only a scarcity of arrows in both

fields and breeding plots, but fuzz fertility was
impaired. The arrowing season was also
abnormal from the point of view of flowering
dates: the first arrows in certain fields on
estates protruded with considerable delay, and
the first crosses at Reduit and Pamplemousses
Experimental Stations were made at the end
of May, that is, about fifteen days later than
usual. Observations made towards I he middle
of October showed that, while there were only
old M .134/32 and Ebene 1/37 tassels bearing
fuzz in the lowlands, there were still arrows
having recently emerged in the uplands, and
a certain number of arrows in fairly fresh
condition at intermediate altitudes. Anthers
of both varieties were collected and examined
in the laboratory and revealed interesting
features. Quite a number of .B.3337 arrows,
a late flowering variety, were to be seen OP

the high plateau in November and were, ir
all probability, out-of-season arrows.

Crosses made at Reduit and Pamplemousses
totaled 181, as against 269 in 1954. Owing
to shortage of arrows in the seed ling and
breeding plots, the crossing programme could
not be carried out as contemplated, and only
a small proportion of the planned crosses
could be effected. Selfing, sib-mating and
parent-offspring mating could not be continued
on the lines laid down the previous years.
The only possible back cross was Ebene
1/37 x M. 716/51; the male parent being a
self of Ebene 1/37.
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course, the subsequent populations attain homozy
gosity.

The seedling populations studied this year,
especially tho se of the two first glagahs, displayed

considerable variation in many characters, such as
diameter and length of sta lk, leaf width and
number of tillers (see fig. 6). Some of the
extreme values found in Glagah Kloet are as
hereunder.

Extremes

Number of tillers

12-60

Diameter
(mms.)

0.5-1.3

Stalk

Length
(ems.)

2.5-20.0

Leaf width

(cms.)

0.6-4.0

Several Glagah Kloet seedlings had thicker
stalks and wider leave s than those of their
parents , thus showing the impurity of the
spontaneum stocks. Stal k diameter and leaf
width showed a pr onounced positive correlation.
Some of the seedlings derived from all three
glaga hs had surpri sing ly sh ort stems and
narrow leave s.

The seed bearing fuzz was of oxtremely
low fertility at Reduit in 1955, producing the
unprecedented low number o f a little over
two seedlings per cross, as compared with
53 in 1954 and 293 in 1953. At Pamplemousses,
the fuzz was much more fertile, and supplied
practically the total number of seedlings

Fi ~ . «, 5" lf, o f Sacc/lan oll SpOlllcJlleurll , G laga h Kloet
clo ne, sh ow ing varia t ion in leaf width.

transplanted to the field at the four Experimental
Stations, the n umber of seed lings per cross
being 300, as against 342 in 1954 and 320
in 1955. These averages, however, may not
give quite a correct picture of the decrease
in fuzz fertility at Reduit and of its mainte
nance at a high level a t Pamplernousses, the
type o f crosses made varying with different
years.

The low fuzz fertility at Reduir, which
had been actually predicted before hybridization
was in full swing, is ascribed to the low
percentage of open anthers in the male parent
varieties, to bad pollen quality, and po ssibly
also to low fertility of the pistillate parents.
This hypothesis is partly based on the surveys
made in 1954 and in 1955 to assess the effect
o f climatic conditions on anther opening in
the varieties M .63/39 and Ebene 1/37, the
results of which are discussed in a separate
sec tio n of this report.

There is gro und to believe that environmental
conditions have, on the whole, been more and
more unfavourable to pollen quality since 1953,
the year 1955 being, in all prohability, the worst
on record for seedling production since the
inception of the Sugarcane Research Station in
1930.

It is difficult to explain the uniformly good
result s obta ined a t Pamplemousses during the
1953-55 period. Not only did the survey show
a considerable reduction in the per centage of
dehisced a nthers in M. 63/39, but arrows of
proven male parent varieties, collected throughout
the crossing seaso n, for routine examination in the
laboratory, gave, in gene ral, little pollen, the sa me
phenomenon being observed at Reduit. It would,
therefore, be necessary to suppose that, at Pample
mousses at any rate, pollen ha s been produced in
adequate quantity , despite th e comparatively low
percentage of open red or purple anthers.









Table 4. Summarised performance of M. 129 143, M. 147/44, and M. 31/45 in pre-releese
variety trials.

Cat eg o ry N o . o f To m can e Sig. Ju ice Pur ity C. C. S. % c an e c. c. S. p . a . Sig . Clim atic zones
ha rve sts per arpent Diff. Diff.

129/43 134/32 129/43 134/32 129/43 134/32 129/43 134/32

Plant cane 8 36.20 37.47 3.67 86 0 1'3.8 J 2.5 J 1.'3 -l.5t< 4.45 0 .45

I
Humid an d irrigat ed

Raroo os 8 31.46 29 90 2 04 88 s 88. 4 13.3 13.7 4.21 4.09 0.27

Avc r.nr« 16 13.83 33.68 2.22 87.2 86. 1 12.9 12.6 4.39 4.2 7 0.2 8

147/44 134/32 147/44 134/32 147/44 134/32 147/44 134/32

Plant cane 9 48 20 38. J8 5.96 89 0 86 9 13.7 12.7 6.61 4.88 0.7 9 { H u m id , s up er-hum id ,

& i rr igare d
Raroons 6 3933 3 1.95 3.09 86.9 86.6 13.3 13 0 5.24 4.17 040

Average 15 44.60 35. 70 3.38 8tU R6 p, 13.5 12.8 6.0G 4.59 044----
31/45 134/32 31/45 134/32 31/45 134/32 31/45 134/32

Plant cane 13 4".29 34.2 1 5.0 2 R4.8 84.3 11.9 1I.5 5.40 3.96 0.60 r S ub -humiJ , h um id ,

~ super-humid and

R aco o n, 24 35.23 28.52 1.64 87 1 86. 9 12 6 12.7 4.46 3.64 0 .21 L irrigated
._ -

A veragl." 37 38. 76 30.5 2 0 .64 863 86.0 12.3 12. -' 4.79 3.75 0 .08

31/45 E . I/37 31/45 E.1/37 31/45 E.I /37 31/45 E.1/37

Planr ea ne 5 35.58 29.20 7.02 845 85 .7 11. 5 12.1 4.11

~
0 .82

Su r er -hum id
Ra roons 12 36.00 33 0 1 1.55 87.9 89. 1 12.4 13 6 4. 48 451 0.20

Average 17 35.88 I 3 1.89 1.95 86. 9 88.0 12. 1 13.2 4.37 4.22 0.2 5

~
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the standard red variety in three trials under
humid, superhumid and irrigated conditions.
Both varieties have already been grown for
several years mostly in the Black River district,
where the white sport is as good as M .134/32. The
striped sport is unstable and mutates back to
the white type of cane, so that it is, at times,
difficult to obtain an adequate supply of
cuttings for trials.

As stated elsewhere in this report, the
Cane Release Committee recommended that
M.147 /44, M.31 /45 and B.34104 should be
added to the list of approved varieties for
commercial planting.

Correlation between yield of M.134/32 in
variety trials and estate fields.

The opinion has often been put forward
locally that cane yields in pre-release trials are
exaggerated and generally above those obtained

on estates.

A survey of the yield of M.134/32 in
pre-release variety trials and in estates' fields
was carried out during the year. The yield
of 54 fields. in which trials had been laid
down, was compared with that of M.134/32
in the trials themselves, in plant cane and
ratoons.

The data obtained, although not showing
a one-to-one correspondence between the two
sets of yield figures, do indicate good parallelism
between trial and field yields . The mean yields
were 33.0 and 33.8 tons of cane per arpent,
respectively. In a certain number of cases,
the yield of estate fields surpassed consider
ably that of the control variety in trials. The
differences in plant cane are not more pro
nounced than in ratoons . There is, therefore,
good reason to assume that cane yields in
variety trials are, on the whole, comparable
to those of estate fields.

4. IMPORT AND EXPORT OF CANE VARIETIES

Cuttings of the following varieties have
been exported during the year:

South Africa : D. 109, D. K. 74, M. 72/31,
M. 147/44, M. 31/45, B. 41227,
R. 366, R. 397.

Steps have already been taken to import
21 new varieties in 1956, mostly for breeding
purposes.

Of the varieties imported in 1954, Q. 44,
Q.47, Q. 57, 28 M. Q. 1370, U. S. 48-34
Co. 779, Pepe Cuca, P. R. 1000, B. 4362,
H.37-1933, 27 M. Q. 1124 and N. Co. 310,
will be released from quarantine and multiplied
at Reduit in May 1956. A second generation
of E. P. C. 39-393 will be established in
the glasshouse in January.

The variety Co. 911 was destroyed because
of the presence of leaf symptoms suggestive
of mosaic.

P. O. J. 3016 and B. 4362, introduced in
1952, are being multiplied at Reduit and will
be planted in pre-release trials in 1956.

Australia

Iran

: M. 311/41, M. 129/43,
M. 147/44, M. 31/45, Fotiogo,
Mapou Perlee,

: M .112/34, Ebene 1/37,
B.37161, B.37172.

5. INDUCTION OF ARROWING.

(a) Experiments have been conducted at
Reduit and Pamplemousses to try to induce
arrowing in R. P. 8, B. H. 10/12 and Black
Tanna by means of heliotropic stimulation.
Canes of these varieties were marcotted in
January and February and, after adequate root
production, cut and planted vertically in four
gallon petrol tins. The tins were tilted in a
horizontal position in groups of five, at weekly
intervals, as from the beginning of March.
Canes kept in the original vertical position were
used as control. Curvature of the experimental
canes took place in about fifteen days. Lateral
buds developed on most of the canes after a

while and had to be cut off regularly in case they
interfered with protrusion of any induced arrows.

The canes were kept until the end of August,
but none responded to the treatment. As already
mentioned in the Annual Report of the Sugar
cane Research Station for 1949, it is possible that
a time factor might come into play, and that only
canes laid down horizontally at a definite period,
i.e. after hormone production, will flower. The
experiment will be therefore repeated next year to
cover a longer period.

(b) Leaves of B. H. 10/12 and Black Tanna
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canes at Reduit were sprayed at the end of March
with aq ueous solutions containing minute quan
tit ies of minor elements. Alternate lines of can es
were kept as control, care being tak en to prevent
wind dr ift . The experiment ha s given negative
resul ts, a nd will not be repeated pri or to deter
min ing leaf composition of arro wing, arrowed
an d non- arrowed can e s by spec trographic

a na lysis.

(c) Small plots of R . P. 8. a nd B. H . 10/12
planted in different localities of the island, where
B. H . 10/12 is known to have a rrowed spo radically
in the past, have failed to tasse l It mu st however
be aga in remarked that the year under review has
not been conducive to arrowing.

6. RATOONING CAPACITY OF NEW VARIETIES

T he latin sq ua res la id down a t Parnplemousses,
Belle Ri ve a nd Union Park ha ve been ha rvested
in plant cane a nd ra too us. The tr ial a t
Reduit germina ted very badl y and had to be
recruited twice, so that yield data ha ve not as yet
been obta ined.

All cutt ings were hot a ir treated exce pt those
planted in the first latin squa re a t Pam plemou sses.
Sterilised kni ves have been used a t harvest.

T he results obta ined a re appended in
Table 5, the yield figures being the combined
weight of shoot a nd leaves .

Table 5. Ratooning capacity of new varieties.

Mean Yield (Kgs. )

Category
Age

(mths)

I I I IM. 171 /30 M. 134/32 M. 129/43 M. 147/44 M. 31 /45

Pamplemo usses - Untreated cuttings - Irrigated

Plant ca ne 6~ - 50.2 50.8 82.3 80.5

F irst ra too n 3 - 56.2 59.2 71.5 79.7

Second ratoon 4 - 29.2 34.5 45.2 41.5

Th ird ratoon 4 - 15.5 16.2 29.5 25.5

Pamplemo usses - Treated cuttings - Irrigated

Plant cane 2 28.6 43.0 47.4 48.8 53.2

First ratoon 4 37.0 36.8 48.2 49.0 60.0

Seco nd ratoon 5 8.4 13.2 18.0 22.2 18 6

Belle R ive - Treated cuttings - No t irrigat ed

Plan t cane

I
6

I
38.8

I
36.2

I
35.8

I
56.8

I
62.8

Fi rst rat oon 7 8.2 5.0 5.4 18.2 14.8

Union Park - Tre ted cuttings - No t irrigated

Plant ca ne

I
7 ~

I
43.6

I
10.2

I
21.0

I
40.2

I
63.8

First ratoon 6 22.6 20.2 15.2 49.0 35.6
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more to sampling and analytical errors (pa rti
cularly errors due to fibre determination) than to
actual variation in the values themselves.

The correlation coefficients found are:

Between refractometric Brix and C.C.S. + 0.656
density Brix and C.C.S. + 0.726
refractometric Brix and density Brix + 0.765

These coefficients are highly significant, and of
the same order of magnitude as those found by
other workers.

Using Hotelfing 's test, which is ba sed on a
first order determinant, the calculated t value was
found to be 1.47, as against the theoretical value
of 1.97 at the 5% level. Thus there appears to be
no significant difference between the den sity Br ix
and refractometric Brix for forecasting the C.c.s.

Fig. 7. New C he m ist ry BnJ S uga r Technology lab oratories at Reduit.
Cane an al ysis lab oratory in back grou nd .



NUTRITION AND SOILS

1. THE COMPOSITION OF CANE JUICE

D. H. PARISH

THE AMINO-ACID AND NITROGEN CONTENTS OF CANE JUICE

T HE amount of nitrogen present in sugar
cane is extremely small and belies the
importance of that element to the life
of the plant and also to the manufac

ture of sugar from it, as Wiggins (1), in his
review of the present state of knowledge of the
nitrogenous compounds in sugar cane, states.

Whilst amino-acids for a long time have
been suspected of exercising some important
influence on the limitation of crystallization 0['
sucrose from molasses, there have been no
specific developments of the subject in this
direction, since emphasis has been placed on
the effects of reducing sugars and inorganic
salts. Recently, however, Kelly (2) has advanced
a new concept purporting to explain the limi
tation of the crystallization of sucrose from
molasses. This explanation which to quote the
author, "is based on the results of fundarncn
tal phase equilibria investigations of multi
component sugar systems", is founded on the
concept that when an organic solute other
than sugar reaches saturation in concentrated
molasses then the crystallization of sucrose
ceases. Amino-acids because of their very low
solubiliucs, despite their small concentration,
m.iy thus exercise a controlling influence on
sucrose crystallization.

Wiggins and Williarns (3) have drawn
attention to the possible effects of amino-acids
on sugar manufacture by pointing out that
their presence to a greater or lesser extent in
cane Juice will alter the amount of lime
necessary for the successful defecation of cane
juice: the amount and type of amino-acid
present in the juice will affect the colour of

Fig. S. Chromatogram of amino-acids present in the
juice' of six varieties. Amino-acids present in
control mixture are in descending order: lysine
asparagine, asparr ic acid, glutamic acid, alanine,
amino-butyric acid, valine, iso-leucine and leucine.
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the syrup ultimately produced and because
amino-acids and reducing sugars react together
to form polymeric and colloidal materials
they will also have an effect on the yield of
sugar ultimately obtained.

In addition to the importance of amino-

acids and other nitrogenous materials of juice
to the technological aspects of suga r produc
tion they are important biochemically as little
is known of their qualitative and quantitative
distribution .and the changes which occur as a
result of such factors as maturation, drought
and fertilization .

EXPERIMENTAL

Material and sampling. The samples of
juices used in the work were obtained from
the post-release trials planted in June 1954.
The trials consist of six varieties namely:

1. B. 34104
2. B. 3337
3. B.37161
4. B. 37172
5. Ebene 1/37
6. M 134/32

receiving three different levels of nitrogenous
fertilizer in the form of sulphate of ammonia
at the following rates:

NI. Low level nitrogen fertilization
20 kgs. N/arpent

N2. Medium " " 40 " "
N3. High " 00 "

There are three dates of harvest of (he
cane: the middle of July being the early har
vest period, the middle of September the mid-

sea son harvest period and the middle of
November the late harvest period.

These experiments have been laid down in
3 places of low rainfall, i.e. with an annual
rainfall of about 60" and three places of
higher rainfall, i.e. with an annual rainfall of
90"_130". All the plots were of satisfactory
P & K status as determined by foliar diagnosis.

The samples from each plot consisted of
30 canes. These canes were laid out roughly
in order of increasing size, and chopped into
three approximately equal lengths. Sub-samples
of 10 bottom, 10 middle and 10 top portions
were taken, giving a sample of 10 composite
canes. The sub-sample was shredded in a
.. Cutex ., type shredder. The juice was
extracted from a portion of the shredded mass
by pressing at 100 Kg/cm 2 pressure in a
hydraulic press, and then filtered through
cotton wool. The sa mpling and shredding
procedure is the one normally used in this
Institute.

ANALYTICAL PROCEDURES

Amino-acids (total) were determined by the
Wiggins & Williams (4) modification of the
ninhydrin method of Moore & Stein (5). The
method, with slight modifications, is given here

in full, because, once a reference curve has been
obtained, it is extremely simple to carry out
and, as eighteen samples can be analysed in
about 2 hours, is a fairly rapid method.

Determination of total amino-acids In sugar cane juice

Aqueous Isopropyl Alcohol. Equal volumes
of isopropyl alcohol and distilled water.

Clarifying mixture Bentonite clay 15 grams,
heavy kaolin 20 grams and acid-washed activated
charcoal 50 grams suspended in I litre of water.

Reagents

Ninhydrin. Ninhydrin 1.0 gram dissolved III water were mixed and diluted to one litre.
in 100 ml. of isopropyl alcohol. The solution
should be stored in a brown stoppered bottle
away from sunlight and should not be kept
for more than one month.

Acetate Buffer. Sodium hydroxide 40 grams
and glacial acetic acid 100 ml. dissolved separately

Procedure

The solution for analysis was prepared by
mixing 20 ml, of juice with 5 ml. of clarifying
solution and diluting to 200 ml . in a graduated
flask. Filtration through Whatrnan No. I filter
paper gives a colourless filtrate representing a
tenfold diluted juice. Occasionally some haziness

is encountered in the filtered solutions but refilter
ing usually removes this.

The filtrate 5 ml., ninhydrin solution 2.5
1111 • acetate buffer 2.5 ml, and 5 m!. of distilled
water were pipetted into a 2.5 x 20 cm. test tube
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The histogram s (figs. J 2 and 13) show the
minimum, ma ximum and mean levels of nitrogen
and total am ino-acids fo r each of the six
varieties.

The results of the nitrogen analyses in
gra phica l form are given in fig. 10. The levels
of nitr ogen content used a re the mean figures
for vaneties and places i. e. the mean of 36
results. Fig. 11 gives the mean contents of
to ta l a mino-acids. Fig, 14 has

lowest and the
occurring (mean
of nitrogen.

been o btained by taking the
highest levels of amino-acids
of six varieties) for each level

,()~
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Fig. 15 gives the c.C.S. per cent. cane
for the thre e levels of nitrogen and the three
har vest per iods and as in figs. 10 and 1I are
the mean values of varieties and places.
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Etlecr of nitroge n ferti li:at ion an d m at urity o n
the nit rogen conte nt o f juice. C ircles ind icate
(he N l , sq uares th e NZ, and tri angles th e N 3
levels o f fe rt iliza t io n .

Fig. 11.

I 2
JULY 5E.PT.

HAR V£ ST P£RIOD

Eflecr o r nitrogen ferrilicarion a nd matu rity on
th e tota l amino -acid co nten t o f juice. Ci rc les
indicate the N I , sq uares th e NZ, and t r iangles
the N3 lev els of fertilization.

DISCUSSION

Wiggins (1) in his review of the nitrogen
containing non- sugar s present in ca ne put for
ward the opinion that because of the small
amounts of these materials present in ju ice,
resear ch workers have been deterred from study
ing their nature a nd distrib ution ; for it is a fact
that only the most meagre amount of information
has been published on this subject. Of some fifty
references given by Wiggins, twenty are to work
more than thirty year s old. It is obvious
then , tha t a further limitation of the value
of the small amount of published work on
these nitrogenous const ituents of cane juice is
tha t of age. Some of the chemi cal methods
lI sed in ident ifying cert ain constituents a re
now kno wn to be faulty and added to these

limitations are the con siderable changes which
have taken place in the varietal picture and
in management practi ces all of which have
probably influenced the composition of the
cane. With the advent of paper partition
chromatography a particularly simple and ele
gant method was made availa ble for the
separation of the simp ler con stituents of plant
material. Chromatographic examination of
cane uice has been carried cui by Wiggins
(I , 3 & 4) by Kowkabany, Brinkley and
Wolfram (8). Cane mola sses have been exa
mined by Kelly and Thompson (9) and a
study of beet molasses has been made by
Mariani and Torraca (10).
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Fig . 12. M axi mum, me an an d minimum lev els of nitrogen Fig . 13. Maxim u m, mea n anJ minimum levels of roral
occuring in j ui ce of the six variet ies. amino-acid s oceuring in t he juice of the six

varieties .

Of the ninhydrin rea cting compounds pre
sen t in cane juice Wiggins et a !. have des
cribed the sepa ra tion of aspartic, glutamic
and amino-butyric acids, glycine, a lan ine, ' as
paragine, glutamine, lysine, serine, leucine and
valine. Glutamine is probably converted into
glutami c acid du ring the ion-exchan ge treat
ment since although Pratt & Wiggins (11) de
monstrated its pre sence in raw cane juice, it
is not detected in the juice treated by ion
exchange.

In a ll, twenty amino-acids (for the most part
ha ving L configurat ion a t oc C) are generally found
as protein components throughout the whole
range of livin g organi sms. These twenty have
likewi se all been found free in plant material
although concentrati on s may in particular cases
be so low as to give negative results by ordinary
mean s of detection.

The chro ma togram show n in fig. 8 shows
ver y clearly the important fact that as far as the
major amino-acid constituents of juice are con
cerned varietal differences are small; this fact has
a lso been ob served by Wiggins et al (4).

Previous wo rk carried out on the nitrogen
co nten ts of juice [Prin sen Geerligs 11 2)J indi cated
that the nitrogen con ten t of juice may vary be
tween 0.018 % and 0.062%. The histogram (fig . 12)
sho wing the lowest, highest and mean levels
of nitrogen for the six variet ies under the varying
conditions of the experiment, gives a ran ge of
0.011- 0.065% wh ich is rather wider than the
ran ge given by the a bove author.

The histog ram of the am ino-acid contents
gives a range of 0.05-19.2 millirnoles of am ino
acid/ litre. The mean values for a ll va rieties are
around 6.5 millimoles per litre.
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Fig. 14 is a graph showing the influence
of fertilization, rainfall di strict and time of
cutting on the amino-acid co ntent of juice.
The points are the min imum and the maximum
means of six varieties tak en a t each level of
nitrogen . Th e highest means were all derived
fr om cane grown in a dry district and were
all from the first harvest period . The lowest
means came from a wetter di strict and were
all from the last harvest per iod . In all cases
increasing nitrogenous fertili zation increased the
level of total amino-acids.

Thus it would seem th at high levels of
amino-acids in juice will be encountered when
the crop is immature, has received heavy
nitrogenous fertilization and has suffered to

some extent from dry conditions. Conversely
low values of amino-acid in juice can be
expected when the crop is mature and is
from a d istrict which has received ample water ;
the effect of nitrogen fertilization if the two
former conditions are met would appear to
be negligible.

The changes de scribed above are a ll
cha nges o f content in the tot al JUIce. It
sho uld be noted that due to the increase III

the dry matter content of the juice with
inereasing age, calculation of the juice nitrogen
and a mino- acids to a dry matter basis would
increase the downward trend of these subs ta nces
with increasing age.
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2. PHOSPHATE FERTILIZATION

D. H. PARISH, S. M. FEILLAFE AND G. ROUILLARD

THE EFFICACITY OF DIFFERENT FORMS OF PHOSPHATIC FERTILIZERS

The practice of using phosphatic materials
such as bone, fish and guano as fertilizers is
very ancient; although the last mentioned
material wa s not introduced into Europe until
1839 [Waggaman (l )], it was used by the lncas
of Peru long before the Spaniards co nq uered
that country.

Bone was the mo st important phosphatic
fertilizer used in Europe in the eighteenth
and early nineteenth centuries and was
especially important in England where such
large amounts were used that Liebig the
noted German chemist is quoted [Rogers et al
(2)] as saying: "England is robbing all other
countries of the condition of their fertility.
Already in her eagerness for bones she has
turned up the battlefields of Leipzig, of
Waterloo and of th e Crimea ; already from
the catacombs of Sicily she ha s carried away
the skeletons of many success ive generations".

The pressing demand for bone as a . fer
tilizer was relieved to some extent by the
use of guano. This material first arrived in
London in 1840 from Peru a nd proved to be
so extremely popular that twen ty years later
the annual exports of guano from Peru had
risen to 435,000 ton s. Guano and bones
continued to be the main so urces of phos
phatic fertilizers until a fter the middle of the
eighteenth century.

In 1840, [Melior (3)] the Duke of Rich
mond stated that the fertilizer value of bones
was due not to the gelatin and fat but to
the phosphoric acid wh ich they co nta ined ; in
the same year, Liebig suggested di ssolving
bones with s ulphuric ac id to render the
phosphoric acid contained therein more so luble
and available to c ro ps. Lawes exploited this
d isco very by the co mmercia l treatment o f
phosphates with sulphur ic acid to give super-

phosphate. In additio n to bones, low grade
mineral phospha tes deposit s known as coprolites
were developed in En gland for conversion to
superphosphate. Followin g the exploitation of
the rich bed s of phosphat e rock in the U.S.A.
and North A frica, s uperphos pha te production
increased rapidly and th is ma terial was soon to
become the major so urce of fertilizer phos
phorous throughout the world.

Superphosphate proved to be an efficient,
easily manufactured material with few problem s
associated with its storage and application .
Over the years ag rono mists have consisten t1y
placed superphos phate at the top of the list
of the best phosphate carriers wi th regard to
plan t response, and it has held this position
for a wide range of soil, climatic and crop
management conditions. It was to be ex
pected, therefore that superphosphate would come
to be uni versally accepted as a standard
against whi ch other phosphatic fertilizers would
be eval uated (2).

In suga r producing countries many experi
ments to a ssess the effect of phosphatic fertilizers
on sugar cane yield and composition ha ve been
carried out. In most of the experiments the
phosphate wa s applied in the form of superp hos
phate, bu t in severa l ca ses the efficacy of different
forms of ph osphatic fertilizer s ha s been compared
[Carey & Robinson (4)].

In M auritius, guano is the only phosphatic
fertilizer used by the suga r industry because of the
readily available supplies of this material from
neighbouring islands. Although at least 30% of
the area under ca ne is known to be deficient
in phosphate, no dat a on the use of other phos
phatic materials are ava ila ble and it was felt
therefore th at experiments to compare the efficacy
of severa l forms of ph osphate would give results
of interest.

EXPERIMENTAL

In 1954 six trial s were laid down in areas
known to respond to phosphate fertilization.
Each trial was a 5x5 latin sq ua re, the five
treatments being:

(a ) con tro l
(b) superphos p ha te
(c) agro phos
(d) novaphos
(e) phosphat ic guano
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Agrophos is a tr icalcium phosphate ma
teri al produced from Algeri an rock phosphat e.
Novaphos is a phosph ati c gua no from the
island of Juan de No va wh ilst the ph osph a
tic guano of treatment (e) was of the typ e
normally used in Mauritius.

The phosphat ic ferti lizers were placed in

the fur ro w befor e planting a t a rat e o f 125
kilogrammes Pz Os per a rpent. The canes
were har vested a t a bo ut 12 months. Lea f
samples for foliar ana lyses of PzOs and K z O
were tak en betwe en 7 and 9 months a nd a t
harvest 8th to 10th internod es were dried ,
milled and analysed for Pz Os cont en t.

RESULTS

Th e yields of cane, five tre atments fro m
six trials, are given in Table 6.

Taking the mea n figure fo r the contro l
yields an d those fo r the four treatments it is
seen that phosphate fertiliza tion significan tly

increased the yield of ca ne over tha t of the
co ntrol in a ll cases. Superphosphat e under
the co nditio ns of the experim ent gave signifi 
ca ntl y higher respon ses than the other ma
terials, a ll three o f which appear to be
similar in their efficacy.

Table 6. Effect of form of pbospbate on cane yield (tons I arpent).

Z Con tro l I Super- Agr ophos Novaphos Phosphatic

(a) Phosphate (c) Cd)
G uano

Trea tme nt (b) Ce)

New G rove IS.8 25.6 * 22.1 25.7 " 21.8

Riche en Eau 18.4 21.3"' 19.2 18.8 IS.8

Gros Bois 15.9 24.St 20.8t zo.u 19.4 '"

Hermitage 23.2 25.6 23.7 21.5 22.8

Beau Clima t 10.0 28.0t 25.0t 24.7t 23.5t

Troi s 110 ts 12.5 17.5t 15.2 ", 17.8t 17.8t

.
Mean 16.5 23.St 21.°t 21.4t 20.7t

- 23.8 ';' 2 1.0 21.4 20.7

:j: SIgn ificant at 1% level.

" 5%

Table 7. ~:..') Dry matter leaf puncb.
~. ...-

Cont ro l Super- Ag ro phos Novaphos E Phosphati c

(a) phosphate (c) (d) G uano
(b) Ce)

Pz Os 0.42 0.44 0.43 0.44 0.44

K z O 1.59 1.60 1.56 1.62 1.68

,,-
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The levels of P20.) in the 8th - 10th
inter nodes were erratic and are therefore n ot
presented here.

The result s of the foliar diagnosi s
analyses (Table 7) showed no marked diffe
rence in phosphorous uptake in the different
treatments, which may have been due how
ever to inadequate sampling (see page 41) of this
report) . The potash figures showed tbat no
deficiency of potassium occurred in the ex-

periments, a ll
the considered
1.35% ]( 20.

the figures being well above
minimum optimum level of

DISCUSSION

The experimental plot s received a high
level o f pho sphatic fertilization i.e. 125 kilo
grammes of P205 per arpent, the reason
being that this is standard fertili zer practice
in Mauritius. Thu s, plant canes normally re
ceive heavy dres sings of pho sphatic guano
applied in the furrow at the time of planting,
no further phosphatic fertilizer being applied
irrespe ctive of the lengh of the ratooning period,
which in Mauritius on the average lasts for
six years

In the trials. a comparison has been mad e
of four different phosphatic fertilizers applied
at a level which may appear to have been
excessive. It is well known that highly con
trusted fertilizer material may give similar
yields merely becau se both are used at rates
which are high for the conditions tested .
The form of the yield curve should be deter
mined [Crowther (5)), at least a pproximately,
in all comparative tests a nd the comparisons
restricted to the steeply rising part o f the
a verage curve for a number of experiments.
The superphospha te results indicate that the
rate of appl ications of the insolu ble phos 
phates was not excessive, as treatment (b)
superphosphate, gave significantly high er yields
than treatments (c), (d) and (e), the tricalcium
phosphate materials.

The efficient use of phosphatic fertilizer s
depends not only on soil deficiency and crop
requirements but also on the factors of rate,
time and frequency of applications, as well
as the meth od of applica tion a nd the form
of pho sphatic fertilizer used .

Ideally, phosphate fertilizer s should be
applied at rate s which result in maximum financial
return. This optimum level of fertilization is
reached when the value of the increa se in
crops result ing from a small add itional incre
ment of fertilizer is equal to the cost in
volved in producing the extra increment 01'
yield [Crowther & Yates (6)).

The first requirement, of course, IS to

establish a firm foundation, based on suitable
experimental evidence, for evaluating the
variou s factors involved in obtaining the
most effective and efficient use of phosphat ic
ferti Iizers.

In several areas of Mauritius a seriou s
decline in the yielding capacity of the ratoons
occu rs at an early stage necessitating the
replanting o f the field. It has been demonst rated
that despite the large amounts of phosphatic
guano applied at planting, phosphate deficiency
is one of the factors involved.

This occurrence of ph osphate deficiency
symptoms in ratoons and the apparent superiority
of superphos phate over the other forms of
phosphate tested in 1954 warrant the laying
down of new phosphate experiments in o rder
to obtain more data.

Recent developments in the use of fertilizers
tagged with radioactive phosphorous prov ide
a sensitive method for distinguishin g between
that porti on of the phosphorous in plants
derived from the fertilizer and that derived
from the native supply in the soil and thus
offer another method of evaluating the relative
availability of the phosphorous in different
materials.

In 1948 a programme of resear ch under
tak en by the United States Department of
Agriculture to compare the availabil ity of the
pho sphorous of severa l different fertil izers under
a wide range of conditions showed that
supe rpho sphate was the superio r form .

It should be clearly recognised however
that the tagged atom technique simply provides
another tool for use i ll studying some of the
soil-fertili zer-plant relat ionshi ps which are
involved in the util ization of fertilizer phosphorous
by plant s. In the eco nomic evaluation of
fert ilizer sources the final answer must be in
tci ms of crop yields obtained on phosphorous
deficient soil when used at practical rate s of
application . (2)
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lime treatment are similar, the titration curves
distinguish clearly the two soil types, especially
at the higher pH levels. The principal factor
affecting the shape of the titration curve is
that of the type of clay mineral present; the
amount of clay being unimportant in tropical
soils (2). Organic matter has also an effect,
and as the gravelly soils contain considerably
more of this material than the free soils, part of
the higher buffering capacity of the former
soils may be ascribed to this factor.

In the Hawaiian islands, response to lime
application can be expected when the level of
Ca falls below 100 p.p.rn., but the data
available for the gravelly soils of Mauritius
show a level of Ca far above this figure.

Studies on the base exchange characteristics
and other factors possibly connected with the
response to lime treatment are in progress,
and it is expected to publish the data obtained
elsewhere.
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4. FOLIAR DIAGNOSIS

PlERRE H AL AI S

Foliar diagnosis has found a perman ent
place in the agronomy of sugar can e in
Mau ritiu s. Some 8,000 different can e fields
are being sampled, once a year, on esta tes
an d plan ters' lands and recommendati o ns
co ncerning phospha te and potash fertiliza tio n
are issued by the Institute at the end of the
suga r cam pa ign to a pproxima tely 200 fairly
large cultura l un its, after taking due co nside ration
o f the relevant ana lytica l data collected over
the last th ree yea rs. Moreover, most of the
field tria ls -conducted du ring th e past twenty
yea rs ha ve been subjec ted to foliar diagnosis
in o rde r to d isclose the nutrit ion al fac tors
contributing, (acco rd ing to the ci rcumstances,)
to the best suga r yields .

Within the br oad lines described, foliar
d iagnosis has met with genera l acceptance in
experienced qu arters. There is scope for fur ther
increase in producti on through more adequate
d istributi on o f availa ble factory residues and
imp orted commerc ial fertilizers. A fairly large
numb er of fields , or even cultural units, still
bea r can es that show phosphorous and /or
potassium sta tus far below the optimum, thu s
res trai ning the action of the inorganic nitrogen
applica tions mad e ann ua lly at high cost. While
the co rrec tness o f the diagnosis rests on the
Agronomi st , the imp lemen ta tio n of his recommen
dati ons, tha t is the ac tua l improvement of the
nutritional sta tus o f canes must be carried

out by the Industrialist him self if their join t
a im of higher a nd more econ omical suga r
prod uction is to be fulfilled.

Neve rtheless more refined rules 111 leaf
samp ling should be fo llowed when foliar
d iagnosis is ca lled upon to deal successfully
with sma ller ca ne field s. In sho rt, there is
no hope in using a t its best this lon g-sou ght
fo r guide to ca ne fert ilizati on if adequate lea f
samp ling is not being taken serio usly. Fo rt una tely
enou gh the leaf pu nch sampling tech niqu e
reco mm ended below is simple and well suited
to inexpensive repetiti on in space and time.

A series o f blank tests was conducted
durin g 1955 a t the fo ur Experiment Stations
of the In stitute to study the variability of
foli ar d iagnosis dat a obtained under routine
field an d lab or at ory conditions and to find
out the appro priate number of replications
needed to reach reason able accuracy.

The results o bta ined a re presented in tables 9
a nd 10 ; the y show clea rly that reliable fo liar
diagnosis data may be o btained pro vided the re
a re sufficient rep lica tions. On the o the r hand,
few folia r d iagnosis dat a . tak en isola tely, ma y
be qu ite misleading. In the case stud ied it is
a pparent that at least 8 repli cat ion s a re required
to reach full significance.

Table 9. Results at a blank-test carried out on 64 pairs at adjacent
plots at tour stations.

3rd lea f Control B plots Standard Coefficient
dat a (average) (a verage) D eviation of variation

N % d . m. I. p. 1.97 1.99 0.09 4.5

P20 5 " " 0.50 0.50 0.03 6.0

K20 " " 1.96 1'97 0. 18 9.0

I
Vegetative Index 100.0 100.8 5.3 5.3

(30 blad es)
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Table 10. Least significant differences (P = 0.05) for different number
(n) of replications.

n:3rd. leaf data =2 = 4 = 8 = 16 = 32 =64

I Vegetative Index (30 blades)

N % d. m. l. p. 0.39

0.13

0.77

2V\

0.16

0.05

0.31

9.2

0.10

0.03

0.19

5.7

0.06

0.02

0.13

I 3.8

0.05

0,02

0.09

2.7

0.03

0.01

0.06

1.9

In this connection, the accepted least
differences for Nitrogen diagnosis by the
differential method corresponding to a fixed
additional dose of 20 Kg. N/arpent is 0.10
N % d.m, of the leaf punch coupled with a
vegetative index of 105. For Phosphorous
and Potassium diagnosis by the direct method
with M. 134/32 ratoons 5--7 months old, the

optimum is 0.45-0.55 P:J05 % d.m. of leaf
punch (a range of 0.10) and 1.35-1.65 K 20
(a range of 0.30).

General experience after twenty years of
theoretical and practical studies on foliar
diagnosis in Mauritius, leads to the following
recommended leaf sampling procedures.

Leaf-punch sampling for direct P & K foliar diagnosis:

Remove about sixty third leaf blades-count
ing the one partially unfolded as the first - from
primary shoots regularly distributed over the
whole field to be studied. The middle 10 cm.
portions of these blades are cut and hand
separated into green tissue and midrib, the
latter being discarded. The green tissue kept
are packed one on top of the other over a
piece of rubber and approximately 240 leaf
punches are taken by means of a sharp
borer not exceeding 5 mm. in diameter.
The fresh leaf-punches are dried as soon as
possible in a well ventilated oven during two
hours at 80-100° C. The sample is properly
labelled and kept for analysis at a later date.

In Mauritius, only ratoons are normally
sampled during the summer boom stage of growth
at the age of 5 and 7 months and prior to flower
ing. No sample is taken if the canes are suffering
from lack of moisture, from recent effects of
strong cyclonic winds, from pests, diseases or
impeded drainage. It is highly desirable, for
intensive studies, that leaves from each selected

field should be sampled at two, or preferably
three, monthly intervals during the grand period
of growth and that similar sampling be repeated
for two, or better three, consecutive years. Such
time repetition is necessary to reduce the effect of
transitory meteorological influences on leaf com
position. Because of the stability of phosphate
and potash reserves in soils of Mauritius, the
delay thus encountered offers little or no disad
vantage when an accurate diagnosis is at stake.

Chemical analysis, by accepted methods,
e.g. Annual Report 1954, M.S.l.R.I. pp. 45-46
can be conducted each year on the bulk-sample
from the two or three monthly sub-samples.

Allowance should be made for the cane
variety when interpreting final results after
two or three years of studies. Of course the same
procedure, in a simplified form, should be repeat
ed, after a lapse of several years, on that same
field in order to assess the correctness of the
fertilizer practice adopted.

Leaf Sampling for differential N foliar diagnosis.

According to the size of the fields chosen
for conducting such intensive studies, fertilize
6 to 12 microplots - four rows of canes,
20 n. in length - well scattered over the whole
area with an extra dose of 20 Kg. N/arpent.,

additional to regular practice.

Virgin canes should be over and ratoons
under three months old. One and two months
after the extra Nitrogen has been applied,
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comparative sa mples of 3rd . leaf-blades are
taken from each extra N micro-plot - 30 blad es
from the two central rows - and from the
adjacent rows of the field control - 15 blades
on each lateral side of the extra N micro-plots.
The pairs of 30 leaf-blade bundles thus co l
lected are carefulIy weighed on the spot to
find out the vegetative inde x: green weight
of blades from the extra N micro-plot s ex
pressed in percentage o f the weight of the adjoin ing
control blades After weighing of the blades
is co mpleted, leaf-punch sa mples sho uld be
collected off them as a lready described. The
pun ches are dried as soo n as possible to prevent
losses of Nitrogen.

Ch emical analysis for Nitrogen, - e. g.
Annual Report 1954 M.S.I.R.I. pp. 45-46 
sho uld be made with out delay in order that the
results o bta ined may be used immediately.

Th e interpretation o f the differential data is
carried out according to the folIowing rules; the

regul ar field practice is short of Nitrogen fertiliza
tion if, on the a verage, :

(a) the vegetative index of the extra N
micro-plots exceeds 105 and at the same time,

(b) the Nitrogen content of the 3rd. leaf
punch from the extra N micro -plots exceed s by
0.10 N % d.m. the conten t from the field control.

In case a positive response to Nitrogen is
pr oved no time should be lost in applying to the
field, as a whole, the extra do se of inorganic
Nitrogen needed. This dose may va ry from 10
to 30 Kg. Nja rpent acco rd ing to the magnitude of
the differences o bta ined from the fol ia r dat a.

Apart from the proper delimitati on and
labelling of the extra Nitrogen micro-plots for
rapid identification in the regul ar field, the
differential meth od described does not give
ri se to excessive difficulties and is neither ex
pensive in labour nor in equipment.



CANE DISEASES

R. ANTOINE

1. INTRODUCTION

T H E major activity of the division during
the year was centered around ratoon
stunting disease, a recent addition to
the list of sugar cane diseases recorded

in the island. The importance of the malady
could not be underestimated in a country where
sugar cane is grown for a high Humber of ratoons.
It was therefore essential to obtain as much in
forma tion as possible on the disease in order
to be in a position to launch an eradication
campaign effectively. The Director and Patho
logist visited the Queensland cane belt in
May, where with the assistance of the staff
of the Bureau of Sugar Experiment Stations,
who discovered the disease and initiated the
curative treatment, valuable first hand in
formation was obtained on the disease itself,
control measures and their applications on a
commercial scale, and experimental work in
progress.

The second pathological problem in the
island is chlorotic streak which is widespread
in regions of high rainfall or in localities
where soil drainage is defectivet Large scale
treatment of cuttings at 52°e for 20 minutes
in all areas where the disease prevails has
overcome the adverse effect on germination.
Yet SOIne of the plants derived from the hot
water treated setts may exhibit typical leaf
symptoms after some time. That may be due
to transmission by vectors, to SOIne soil-borne
factor, or to a building-up within the sett
of the population of the pathogen from
the few individuals that may have survived
the treatment, Preliminary results have been
obtained in experiments designed to study
that aspect of the problem.

No outbreak of importance of any major
cane disease was observed during the year.

In spite of a weak cyclone in February and
a drought in October, growth conditions were
on the whole favourable. It should be men
tioned however that on the "Plaine Lauzun"
soil type in the Black River district as a
result of the severe drought a bad local out
break of red rot was observed killing a fair
proportion of standing canes. A t the factory
the extraordinarily low purity of 65 was
recorded.

With the cultivation of resistant varieties,
gumming, leaf scald and smut are now diseases
of the past. It should be mentioned however
that this year climatic conditions seem to have
been very favourable to the development of
gumming disease. Thysanotaena was seen severely
affected in several localities. As far as leaf
scald is concerned,B. 34104 was not released
for commercial planting at the same time as
the other Barbados varieties on account of its
susceptibility to the disease in British Guiana.
That variety however having failed to show
infection in trials as well as under natural
conditions in the island, has now been released.
It will however still remain under observation
for a time, and the large scale planting of
that variety is not at present recommended.
Isolated cases of smut were recorded as in
previous years in the sub-humid zone.

Another major concern of the division is
the outbreak of Fiji disease, in 1954, on the
east coast of Madagascar. The fact that the
disease is now no longer restricted to the far
away South-West Pacific and the high suscep
tibility of ~1. 134/32 to the virus represent a
potential menace to the sugar industry in the
island. Valuable information on the establish
ment of disease resistance trials and the
campaigns conducted to control the disease
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was obtained during a VISIt to Australia and
Fiji this year. The French authorities are
pursuing their vigorous campaign to eradicate
the disease in Madagascar and resistance trials

have been established. Some of the varieties
grown commercially in Mauritius have been
included.

2, RATOON STUNTING DISEASE

A survey has shown that the disease,
although fairly widespread in the island, seems
to be more restricted to the super-humid zone.
M. 134/32 was seen severely stunted in patches
of varying sizes in several localities, but the
characteristic symptoms were not observed on
all occasions. On one estate nine months old first
ratoons and eight months old virgins of M.134/32
were seen badly stunted in scattered groups.
In the case of the ratoon cane it is highly
probable that a small percentage of the cuttings
was already infected at planting time. Stunting
was not conspicuous during the virgin crop but
was severe in the ratoons. Canes apparently healthy
in the immediate vicinity of the patches were
examined and good symptoms were seen. It
seems therefore that those canes became infected
by the cutting knife at harvest and will most
probably show s tun tin g next year. As
far as the virgin crop is concerned, the field
from which cuttings were taken was surveyed
and it was found that some stools in small
patches were stunted and the canes when
examined showed obvious symptoms.

M.134/32 has been under cultivation in
the island for about fifteen years. It probably
became contaminated through the cutting knife
at the time it was being cultivated side by
side with the old standing varieties which it
eventually replaced, It is interesting to note
that good symptoms and stunting were observed
on M.134/32 in one estate in the south of the
island where an unidentified seedling, known
locally as "canne bambou ", is cultivated on
patches of poor shallow soil. What could be
recorded as obvious symptoms of ratoon
stunting disease were observed on "canne bambou"
although so far the normal colour of the
bundles in healthy cane is not known, It may
well be that large scale infection passed from
that variety to M.l34/32 through the cutting

knife.

It would be very difficult at this stage to
divide the island into infected and disease free
zones. What is known with certainty is that
the leading variety M.134/32 may be severely
affected and shows characteristic symptoms in
localities where rainfall is above 80 inches per
annum. On the other hand, cuttings taken from
diseased fields when planted into the drier areas
of the island develop into normal plants, which
mayor may not show symptoms depending
upon the time of the year. It is therefore
very difficult to carry out a survey in the
drier localities of the island.

Ebene 1/37 a cane that has largely re
placed M. 134/32 in the wetter localities.
seems to be less severely affected and the
symptoms shown are rarely very obvious. It
is true that the method of spread of the
disease through the knives is relatively slow and
that Ebene 1/37 has been under cultivation
for a much shorter cycle than M. 134/32.

Varieties Co. 419, Co. 421 and 0.109 again
showed severe stunting as well as characteristic
symptoms, discoloration of the bundles being
particularly striking in the last variety (fig. 17).
Symptoms of ratoon stunting and chlorotic
streak are contrasted in fig. 18. It should
also be noted that D. 109 exhibits the pinkish
nodal discoloration in mature stalks as well.
Comparative plots established with diseased and
healthy cuttings of that variety are providing
material for chromatographic analyses.

Results obtained in field trials laid down
to determine the effect of the disease on
M. 134/32 and the efficacy of the hot water
treatment in controlling the disease are dis
cussed below.
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(a) Effect of the disease on M. 134 /32 .

Three identica l tr ials were laid down towards
the end of 1954 : one at Union Park Experi ment
Station, another at Pamp lemousses Experi ment
Stat ion and the third at Reduit Experiment
Station .

At Pamplern ousses Experiment Sta tion

good symptoms were observed when the
canes were examined in October and the tr ial
was reaped . However, at Union Park and
Red uit no symptom; were seen until December;
these two trials were the refore harvested two
months later. The results obtained are sum
marized in table 11.

Table 11. Effect of ratoon stunting on yield of M. 134 /32 rn
different localities.

Rainfall Yield In tons/ar pen t

Location inches Age of crop
% red uction

in yield
p. a . Inoculated No t Inoculated

Pam plemousses E. S. 58 10 mths 12.8 14.0 8.6

Redu it E. S. 64 13 mths 21.8 23.4 6.8

Union Park E. S. 125 13 mths 23.8 34.3 30.6

Fig. 17. T ra nsverse sec tio n o f node of 0 . 109 sho wing,
d isco lou red vascul a r bundl es cau sed by rar o on
s tunti ng di seas e.

Results
vations that

given above confirm field obser
M. 134/32 seems to be cornrner-

cially resistant in localities with a n annual
rainfall below 80 inches per annum. It
should be noted here that in a plot esta 
blishcd at Reduit Experim ent Stat ion with
diseased cuuings, derived from stunted cane s
in a fie ld in the super-humid region, growth has
been normal. in spite of the fact that obvious
interna l symptoms of the disease were ob
served. Environmen tal conditions thus appear
tn play a n important role in the sever ity of the
disease in the island.

(b) Curative heat tre atm ent.

Experiments of a n explora tory nature were
laid down in November 1954 to study the efficacy
of the recom mended hot water treatment (50°C
for 2 hours) and the effec t of heat on germination
of different varieties. The tan k used was hea ted
by prirnus stoves an d the water continc usly
agita ted by raising and lowering a perforated
basket contai ning the cane cut tings. Temperat ures
as recorded by an ordinary laboratory thermo
meter appeared to be fa irly constant througho ut
trea tment. Results of germination tests have
been published in the 1954 report (p. 48).

In each plot canes from border rows were
exam ined for symptoms. Except at Parnple
mousses Experiment Sta tion where typical discolo 
ra tion of bundles was seen, when the canes were
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examined in October, symptoms at the other
stations appeared only in December at a time
when a large number of primary shoots had
already been removed for examination .

In all the treated plots symptoms of the
disease were observed probably because of inade
quate treatment. Results obtained at Parnple-

mousses Experiment Station after examination
of some 3000 nodes, are given in table 12.
The six bottom nodes in each stalk were examined
and four ratings recorded, ranging from no
symptoms at all to obvious symptoms. Stalks
showing the first two ratings being considered as
healthy and the last two as diseased.

Table 12. Effect of hot water treatment on ratoon stunting disease.

Control I Hot water treated

Tnoculated Not Inoculated Inoculated before Not Inoculated
treatment before treatment

% canes showing 22.5 10.0 25.0 6.0
symptoms

Yield in ton s/acre 12.8 14.0 9.4 10,0

It will be noted that some of the cuttings,
which were all taken from apparently healthy
fields, were infected .

No conclusions could be drawn from the
results obtained in trials established with ten
commercial varieties on account of poor germin
ation with the result that several recruitings had to
be made and the fact that the equipment used
was inadequate.

Recommendations made by the Queensland
Bureau of Sugar Experiment Stations concern
ing the heat treatment of cane setts in order to
control ratoon stunting were based on tests carried
out with variety Q.28 . In view of the fact that a fair
proportion of diseased cane has been found
in plots established locally as well as in
various sugar cane countries, whether the
treatment used was hot water (50°C for 2
hours) or hot air (54°C for 8 hours), there
is ground to believe that the recommended
treatmen ts may not cure the disease in all
varieties. Two factors are involved: (I) design
and equipment of treatment tanks should be
such that the operation can be carried out
under carefully controlled conditions as the
margin for error is very small, (2) one of
the variants or both in the time-temperature
combination may have to be altered in order
to cure the disease in some varieties. An
experimental tank that, it is hoped, will an swer

the first requirement is under construction.
The size of the tank will be 8' x 4' x 4'6
and its capacity 700 gallons of water and
half a ton of cuttings. It will accommodate
two square cages each containing six baskets
holding 100 lb. of cuttings. The water: cane
ratio will thus be 6: 1. The tank will be
electrically heated by means of 15 stainless
steel elements of 5 kw. situated at the bottom
of the tank. A 3 HP. electric motor will
drive a 2" chokeless pump and provide a
circulation cycle of 7 minutes. Incoming water
will be forced through outlet hole s in 1" pipes
on two opposite sides near the top of the
tank and the circulation water will return by
means of a 2" draw-off pipe situated at the
bottom of the tank above the heating elements.
Loading will be by means of an electric
winch. The tank will be fitted with a
thermometer regulator and an indicating thermo
graph and will be insulated by means of an
asbestos composition. As far as the second
requirement is concerned, failure of the recom
mended treatment to cure the disease in all
varieties may be due to the botanical nature
of the cutting, the thickness of the sett and
the existence of heat resistant strains of the
virus. It is therefore contemplated to determine
temperatures inside the setts by means of a
needle themocouplc, corresponding to various
time-temperature combinations used with
different varieties.
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Plan s have been prepared for the large sca le
treatment of setts in order to establish in the first
year an area of nurserie s sufficient to pr ovide
disease-free material for planting the total area of
virgin canes in the following year. It is estimated,
considering the adverse effect of the long hot
water treatment upon germination, that provi sion
will have to be mad e for treatment of 9,000 tons
of cane to plant nurseries covering approximately
2000 arpents, It is however not contemplated to
recommend the ad option of the lar ge scale hot
water treatment of cuttings until more experiment
al evidence is o bta ined under local condition s.

It should be noted that planters a re getting
more and more conscious of the importance of

ratoon stunting disease in the island. Temporary
measures that will no doubt prevent the di sease
position from deteriorating further, such as
disinfection of knive s when cutters pass from
one field to the next and during preparation of
planting material, and selection of a ppa rently
disease-freesfields, as source of planting material,
have been adopted by several planters in the
humid to super-humid regions.

Jt has been recommended to wash the knives
in water in order to remove adhering debris
and suga ry substances and then immerse and
scrub the knive s in a so lution of "Mirrol"
or "Zephirol " containing 0.5 % of the active
substance, for 15 seconds.

Fig. ltl. Longitud inal sec t io n; of D.109 (left) infected with racoon stuntino
disease, and Ebene 1/37 (right) in fected with chlorotic steak. C
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3. CHEMICAL DIAGNOSIS OF RATOON STUNTING DISEASE

D. H. PARISH

Many reviews on viruses and virus di
seases have been published, the most im
portant from the point of view of the pre
sent work being the article by Bawden and
Pirie (1).

These authors define virus diseases as
metabolic disturbances of the host which pro
duce, among other things, more material that
can induce similar metabolic changes in
other hosts. Few of the known virus diseases
have been studied chemically in any detail,
but each has involved an aberration of
nucleoprotein metabolism. It is reasonable,
therefore, to seek anomalies in the nuclo
proteins, but the search should not stop there,
for it would be premature to make the res
trictive generalisation that all virus diseases
are transmissible aberrations of nucleoprotein
metabolism. Any biochemical or physiological
studies on infected plants may contribute to an
understanding of virus diseases; conversely,
knowledge of the plant's reaction to infection
may contribute to plant physiology. However,
as Bawden and Pirie point out, the study of the
metabolic processes and changes involved in virus
infection has been neglected, despite the fact that
the infectivity of virus particles effectively "labels"
them so that they can be specifically assayed in
low concentrations. The lack of research on
this latter aspect of infection is a handicap as it
means that few guiding principles are available;
and because no means of assaying ratoon stunting
disease virus are known, the difficulties are further
enhanced.

One of the problems confronting the patho
logist is the correct diagnosis of this disease,
as the symptoms are often faint or evanescent
and are greatly influenced by varietal and
environmental conditions. For this reason the
possibility of devising a chemical method of
diagnosis is being explored. At the same time
work is being carried out on the chemical
cam p 0 sit ion of the varieties grown
commercially in Mauritius and when more field
data on the resistance of these varieties to
ratoon stunting disease is available it may be
possible to correlate the levels of certain
su bstances with resistance to this disease. Thus
it is known that citric acid reduces the infec
tivity of to bacco necrosis virus when mixed
with the virus in vitro. This has led to a

study of the concentration of organic acids in
French bean leaves [Wiltshire (2)] and although
this author states that it is unlikely that
resistance to tobacco necrosis virus infection
depends completely on the concentration
of anyone of these acids, it is undoubtedly
a possibility that resistance of plants to virus
infection may be correlated with variations in
some relatively simple group of substances.

There are many known changes in bost meta
bolism that influence virus infections. For example
seasonal changes affect virus diseases differently;
some, particularly the yellows type, (e. g., potato
leaf roll and sugar beet yellows), are severe
during summer but slight during winter whereas
many of the mosaic type viruses (for example,
tobacco etch, potato X and Y and tomato
bushy stunt) cause much more severe symptoms
in winter than in summer. Differences in
I i g h t intensity, temperature and nutrition
are known to influence to a marked degree
the severity of infection with certain viruses.
Little, however, is known of the effect of any
of these variables on the severity of ratoon
stunting disease infection. In this connection it
is interesting to note that the Pathologist has
shown (page 45) that generally symptoms of
ratoon stunting disease in Mauritius are more
severe under conditions' of high rainfall than
under a low rainfall regime.

Several papers have been published on
the detection of virus infection of plants by
chemical or physical means the most relevant of
which are cited here.

Some simple tests have been devised and
great accuracy in diagnosis has sometimes been
claimed. Shoichi Hirato (3) has stated that
adding 0.1 % mercuric chloride solution to the
juice of potato tubers infected with leaf roll
detects three quarters of the infected tubers.
Yarwood (4)' describes a test in which a red
colour (evanescent) is produced on adding
sodium sulphite solution to suspensions of
infected material. Tinsley and Usher (5) have
described a modification of a test suggested
by Lindner, Weeks and Kirkpatrick (6), with
caustic soda; using this test it is claimed
that a diagnosis of swollen shoot infection of
cacao can be made before any external
symptoms are apparent.

'.
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The discovery that fluorescent substances
accumulate in the tissues of virus infected
plants [Andreae (7) and Best (8)] has led to
the practice of examining seed potatoes under
ultraviolet light. Discarding fluorescent tubers
may prove useful in reducing the incidence
of infection by leaf roll and other types of
virus.

Many of these simple tests have been
tried in this laboratory using leaf extracts of
infected D.lO~ canes but, despite several modifica
tions, ha ve proved unreliable.

The possibility of detecting virus infection
by the specific assay of certain substances has
also received some attention. With the advent of
paper chromatography it is now possible to
separate the amino compounds of plants quite
simply and as viruses appear to be produced
by aberrations of nitrogen metabolism it was
reasonable to examine the amino acid distribution
of plants in order to see if any deviations
from normal occured on virus infection.

Andreae and Thompson (l)) examined the
amino-acid composition of normal and leaf-roll
infected potato tubers and concluded that the
differences in tryptophane and tyrosine content
between healthy and diseased tubers held
promise of becoming the basis of a simple
chemical test for the diagnosis of leaf-roll
infection. Allison (10) in an examination
of the tubers of six varieties of potatoes
concluded that differences in glutamic acid and
glutamine contents were more consistent than
the tryptophane and tyrosine changes in detec
ting infected material.

Diener and Dekker (11) in their investiga
tions of virus-induced metabolic changes in
stone fruit tissues showed that pipecolic acid,
although probably a normal metabolite of
peach leaf tissue accumulates in considerable
amounts if the tissue suffers from certain dis
orders such as Western-X disease or arsenic
injury.

The work of Commoner and Dictz (13), how
ever.in which they studied the effect of tobacco
mosaic synthesis on the soluble nitrogen com
pounds of leaves, indicated that the mosaic
virus protein, like any other plant protein
may be formed de nova from ammonia and
nitrogen-free carbon compounds, in which
case no general effect on the free amino-acids
present could be expected. Variations in the
concentration of individual acids due to virus

synthesis would also seem unlikely to occur.

In view of the foregoing work attempts
were made in this laboratory in 1955 to detect
infection of sugar cane by ratoon stunting
disease using chromatographic examination
firstly of the ninhydrin reacting materials and
later of those substances showing fluorescence
under ultra-violet light.

The solvent used in all cases was 4 parts
n-butanol : 1 part acetic acid: 5 parts water.
Chromatograms were made by spotting juice taken
from the growing point and from the first fully
developed nodes and internodes directly on to the
paper. The separation obtained was good, there
being no excessive' tailing' of the spots. Elution
was carried out for twenty-four hours, the
chromatograms then being dried and examined
under ultra-violet light (Wood's filter) or sprayed
with the ninhydrin reagent of Williams and
Wiggins (12). Examination was also made of
the leaf tissue using the method of Lindner
et a1. (loc. cit.).

The material used was young cane of
about 4-6 months, grown from hot-water
treated setts (50°C for 2 hours) and from setts
inoculated at planting with ratoon stunting
disease infected juice.

Examination of the ninhydrin sprayed
chromatograms showed the presence of fourteen
well defined spots which, irrespective of
whether the plants were ratoon stunting disease
infected or not, appeared to be quantitatively
similar.

Examination of the chromatograrns under
ultra-violet light initially gave encouraging results.
About eleven spots could be detected on the
chrornatograms and some marked quantitative
differences between infected and non-infected
material were observed. A green spot Rf 0.64
and a blue spot Rf 0.71 were almost completely
absent in the supposedly infected material and
very marked in the supposedly healthy material.
This work was carried out in April 1955 and,
although these differences between the chromato
grams from infected and non-infected plants
were observed many times, it has since proved
impossible to repeat them.

There is evidence that the accepted treatment
of cane setts in hot water at 50°C for 2 hours is
not entirely efficient. These investigations, there
fore, will be continued once the time/temperature
limits of inactivation of the virus are more clearly
defined.
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4. CHLOROTIC STREAK.

R. A NTOINE

Plants derived from cuttings treated in hot
water at 52°C for 20 minutes may show
disease symptoms some time after planting.
Accepting that the hot water treatment destroys
the pathogen in the sett s, then there must be
some active agent at work transmitting the
disease as there is ample evidence of secondary
infection in certain localities. Experiments
carried out by the Entomologist of the Depart
ment of Agriculture in the sea rch fo r a vector
ha ving so far yielded negative results, have

been discontinued until evidence that would
justify a resumption of transmission experi
men ts with insects is obtained .

Two 6 x 6 latin square experiments were
established at Belle Rive and Un ion Park in
order to determine the rates of seco nda ry in
fect ion in three var ieties. T he two Experiment
Stati on s are located in 1he super-humid zone
where environmenta l condit ions a re favourable
to the disease. Although the experiments have
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Fig 20. Rate of secondary infection by chlorotic streak
as determined by shoots counts in plantings
made at two months intervals.
i : Time of planting.
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been designed to run over two years, prelimi
nary results obtained are probably of sufficient
interest to justify inclusion in this report.

The three varieties studied were Ebene
1/37, M. 134/32 and B. 3337. Plantings were
made at two months intervals over one year
starting in November 1954. Each plot con- ti
sisted of three double rows, one for each 2
variety. Four stools were established per row, ~

each stool originating from a three-eyed cutting ~

treated at 52°e for 20 minutes. Examinations ~
were made at monthly intervals. Each individual (5

stool was numbered and records of leaves Q
oil

and shoots showing symptoms were kept. In ~

the last survey 1,728 stools were examined at Si t-~==:::::-'-----------/'-~.J--j
the two stations. ~

The results given in Figs. 19, 20, 21 and ~ j-----..-~===--~=.......=--
in Table 13 were all obtained in the experiment ~ -/- --,:-""='-C.---= ::=.- _

at Belle Rive. The shoot count, (Figs. 19, 20,)
as well as the leaf count give an indication
of the manifestation of symptoms throughout the
year. The rate of secondary infection should
be determined by the stool count, i. e. once
symptoms have been recorded in a stool, even
if they disappear later, that stool is considered
as being infected. Normally symptoms reappear
in stools recorded as diseased during the peak
period found this year to be October in the
November 1954 plantings.
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Fil!. 19. Rate of secondary i nt cct io n by chlorotic streak as determined bv shoot counts in three
varieties. Plain linc : Ebene 1,37, broken line : B. 3337, broken and dots: M. 134;32.
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Fi~ . 21. Rote of secondary infection by chlorotic streak 3 S determined by stool counts
in three varieties. Plain line: Ebene 1/37, br ok en line: B.3337, broken and
dots: M. 134/32.

The preliminary results obtained are sum
marized below:

(I) Cane derived from hot water treated
cuttings acquire the disea se rapidly under
favourable en vironmental condition s,
about 25% of the stoo ls becoming infected
a fter 6 months and 50% after 12 months.
(Fi g. 2 1). These apply to November
plantings; there are indication s, (Fi g. 20),
that tim e of planting may play an im
portant part in secondary infection.
It does not seem so far that the plants
acq uire the disea se at one particular
tim e.

(2) On the basis of abundance of leaf
symptoms and number of affected
shoo ts, the susceptibilities o f the three
leading varieties of the super-humid
zo ne a re in the fo llowing order :
Ebene 1/37, M.134/3 2 a nd 8. 3337. As
far as the stool count is co nce rned there
is not much difference between the latter
two varieties. (Fig. 21). After rat ooning
however, both expression of symptoms
and stoo l infection increased co nsidera bly
in H.3337 (ta ble 13).

(3) Wh en the layout o f the tr ia l is
con sidered, with onl y four stools per
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Table 13. Incidence of chlorotic streak in cane derived from hot water
treated cuttings before and after ratooning.

% infected stools:

Variety

before ratooning after ratoon ing

Ebene 1/37 54 58

M.134/32 38 44

B.3337 53 52

ten foot row and all the spaces between
plots, 50% infection in plant cane a fter
l2 months is a high rate.

(4) Two identical trials were planted at
Belle Rive and Union Park under similar
environmental conditions favourable to
the disease. Whereas abundant symptoms
were observed at the first station, not
a single leaf showed any striping during
the whole year at the other station.
Cuttings having been treated under similar
conditions, it would appear that the
pathogen is completely inactivated by the
heat treatment, a fact which is brought
out by the complete absence of symptoms
at Union Park. The same would apply
to Belle Rive, but there however, it
would seem that there is an active

transmi ssion agent, the plants acquiring
the disease in a shor t time. The only
difference between the two trials is that
at Belle Rive standing canes were
harvested in August 1954, stubbles were
uprooted and the trial planted in
September 1954. At Union Park
however, canes were harvested in August
1953, the field was then abandoned and
became invaded by weeds. Stubbles were
uprooted in February 1954 and the trial
planted in September 1954. Thus, at Belle
Rive, cane was planted upon cane, whereas
at Union Park a seven months' fallow was
taken . The results obtained at the two
stations suggest the agency of some so il
borne factor rather than aerial trans
mission.

5. RED STRIPE.

Four surveys were carried out at the begin
ning of the year in a field where the disease was
first recorded. The results of counts made arc
given in Table 14.

On an average 645 shoo ts of B. 3337 were
counted per 150ft. of row as compared to 405
of B. 37161. ln spite of the occcurence ora mild
cyclone that provided optimal conditions for
transmission of the bacterium a t the beginning of
the year, the disease did not spread . In fact, there
was a tendency for symptoms to disappear after

the old striped leaves had been shed and leaf
striping became less severe. In the majority
of cas e s of new infection few stripes,
or single short o nes, w ere observed on
the leaves. It should also be noted that not
a single case of top rot was observed, only
two shoo ts showed partial rotting of the young
leaves. Furthermore, the total infection of 27.4 %
in B. 37161 is, strictly speaking not correct on
account of d isappearance of symptoms. Cane
yield in the affected field was normal for the
locality.
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Table 14. Results of surveys in field
affected by red stripe.

(a) Shoots counted and cu t.

N o . o f sh o o ts
s ho wi m; leaf % sho o ts wi t:)

Dat e
-vrn pro m s on in fec ted lea ves
150 ft of ro w

n. 3337 B. 37161 B. 3337 B. 37161

11.1.55 0 40 0 9.9

1.2.55 4 23 0.6 5.7

24.2 .55 3 32 0.5 7.9

17.3.55 H 16 1.2 3.8

To tal 15 III 2.3 27.4

(b ) Shoots counted only.

11.1.5 5 12 28 1.9 6.9

1.2.55 10 53 1.6 l3 .t

24.2. 55 20 36 3. 1 H.9

17.3.55 25 14 3.9 3.5

~I

Fig. 22. Sy m to ms of red st r ipe o n Pa soaluu: " lfta" .,
occuring as a weed in an infect ed cane field.

T he d isease has been obser ved on severa l
es ta tes a lways in a mild form. Varieties seen
affected, a re : B. 3337, B. 37161, B. 37172
and on ly one case was o bse rved on E bene 1/37.
Red stripe has no t been seen so far o n wild
grasses in forest region s o utside the ca ne zo ne .

Symptoms on Paspalum nutans occ urring as a
weed in a cane field ar e shown in (Fig. 22).
Th e disease is proving o f minor importance an d
no specia l control mea su res a re contem pla ted at
present.

6. DETERIORATION OF MERCURIAL FUNGICIDES IN HOT WATER TANKS.

T he deter iorat io n of mercurial fungici des in
hot wa ter tanks was studied again th is yea r, the
aim being to obtain a fun gicide su fficientl y sta ble
to be added in the hot bat h.

Heat treatment of cuu inas kills so me of
the surface cells a nd th erefore renders the setts
mor e suscep tible to invasion by soil micro-

organisms. Th e cutt ings mu st the refo re be
prot ected by fun gicides, after treatment, specia lly
aga ins t pineapple d isease.

On o ne es ta te where the sh o rt hot wa ter
treat ment is practised agai nst chlo rotic streak, a
high percentage o f setts failed to ger mina te aft er
trea tment. The failure is due to the fact that
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there was a tim e laa between heat and fungicidal
treatments. One solution would be to incorpo-':w
rate the fungicide in the bath. Experiments
carried out in a small laboratory tank with two
well known mercurials have shown that their rates
of deterioration are the same. Results are shown z
graphically in fig. 23. It sho uld be mentioned that g
only two 2-hour treatments at 50°C were carried ~

out per day and that the canes treated were ~
on the whole clean. That accounts no doubt ::
for the slow rate of decomposition as compared ~
to that observed when one of the fungicides P
was tested under normal working conditions. I:
Until new experimental evidence is obtained, o~

it is recommended that cutungs be dipped in
a cold mercurial solution after heat treatment,
the dipping however sho uld be carried out ·0 0 1

immediately after removal of the canes from
the hot bath.

5 10

DAYS

15

Fig . 23. Rat es of det erioration of two orvano-rnercurta i
fungicides in hot water bath. -

7. CHEMICAL ROGUEING OF SUGARCANE

E. ROCHECOUSTE

A rapid and efficient method of getting
rid in situ of sugarcane plants infected with
some disease which can spread ea sily to
healthy cane stools is a desirable control mea
sure since the handling of diseased material
is thus avoided. The recent discovery of Fiji
disease of sugarcane in Madagascar constitutes
a potential danger to Mauritius. This has led
the In stitute to carry out investigations on
the chemical rogueing of sugarcane. Preliminary
trials laid down in 1954 with TeA and pen
tachlorophenol showed that TCA is more effective
when applied on slumps of cut canes than when

applied direct on standing canes. It was also
found that a quick scorching of cut canes and
green top s is obtained when these are sprayed
with pentachlorophenol ernulsifiable solution.
Following up the work done in 1954, two
experiments were carried out this year with a
view to studying (i) the efficacy of the TCA
treatment for a given quantity of that her
bicide when varying volumes of water are
used, (ii) the best way of handling the cut
canes and green tops in order to red uce to
a minimum the emergence of tillers from the
cane stumps.

Experiment 1.

Method: The experiment was laid down
on ratoon canes about 3 months old , of an
average height of 3 feel. The canes were
cut as close to the ground as pos sible and
the stumps chopped with a sharp knife . The
cut canes were spread on the ground and
sprayed with a 15% ernulsifiable pentachloro
phenol solution at the rate of 2 gallons in
45 gallons water. When the shoots had been
sprayed on one side they were turned over

and sprayed on the other in order to ensure
a thorough wetting with the pentachlorophenol
emulsion. All the sprayed material was then
placed on the interlines and allowed to dry.

TCA was applied at four levels 100,
150, 200 and 250 grams for each 10 feet of
eane row and each level was used with four
dilutions 2, 3, 4 and 5 litre s of water . New
tillers formed were recorded at weekly intervals
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Table 16. Summary of the effect of TCA on stumps of cut canes in
terms of tiller formation.

T illers in 40 ft. cane row
Treatment per 10 ft.

cane row Cut canes spread on interlines Cut canes piled up on stum ps

I
TCA (gr s) in 2 litre of water 2 wk s 1 ruth 2 rmhs 3 mths 2 wks 1 mth 2 mths 3 mths

100 3 I 0 0 0 0 0 0

175 3 0 0 0 0 6 15 11

200 2 0 0 0 0 0 0 0

225 0 0 0 0 0 0 0 0

- - , Z £ _ .. 'ti' _ ., - ~

General Conclusions

From the data obtained the following
main con clu sions can be dr awn with regard
to chemical rogueing of sugar ca ne with TCA
and pentachl orophenol.

ta l Canes sho uld be cut as d ose to the
gro und as possi ble and the stum ps chopped
with a sha rp knife.

(b) Th e stumps sho uld be sprayed with
TCA a t the rate of 150 grams pe r 2 litres
of water for 10 ft. cane row. This is equi
valen t to approximately 30 gram s TCA per
stool of cane.

(c) The cut canes sho uld be placed o n
the interlines and sprayed with a 15% emul
sifiabl e pentachlorophen ol emulsion at the
rate o f 2 gallons in 45 ga llons water. When
the canes have been sprayed on ' one side
they sho uld be turned ov er a nd sprayed on
the other until a thorough welting of the
foli age is o bta ined .

(d) The treated s too ls sho uld be inspected
a bo ut a fortn igh t after the T CA treatment in
o rde r to destroy any tiller that ma y have
esca ped the treatment.



WEED CONTROL

E. ROCHECOUSTE

1. HERBICIDE TREATMENT OF FIELDS TO BE REPLANTED

CANE fields which are to be planted are
generally treated with a mixed her
bicide so as to extend the herbici
dal action to a wider range of weed

species . This operation is of great importance,
since on its success depends the degree of
re-infe station of a field after planting. Although
a mixture of TCA (60 lbs.) and sodium
chlorate (40 Ibs.) per arpent has been found
to give sa tisfactory results, yet it was felt that
further information was needed with regard to
the effect s of the mi xture on different weed
communities occurring in various climatic zones
of the island.

Two other points also needed further in
vestigation :

(i) the relative merits of adding an hormone
weed killer to a mixed herbicide spray
such as TCA- Sodium chlorate ;

(ii) herbicidal treatment of fields 10 be
planted in relation to ploughing o pe
rations.

Consequently a series of S trials was car
ried out with the se aims in view and the
result s obtained a re summarised below.

(a) Application of mixed herbicides with and without
an hormone constituent.

In selecting fields for the se trial s much
attention was paid to choose those which were
infested with a weed population typical of the
locality. Further, these experiments were laid
down in fields covered with a dense vegeta tio n,
in comparison with fields where the weed popu
lation was relatively of lesser density. The aim
in view was to study the efficacy of herbicidal
mixtures in the presence and absence of an
hormone, in relation to the density of the
weed population at the time of spraying.

Method: An hormone weed killer (MCPA
or 2, 4-0) was added to the spray solutio n
of a mixture of herbicides consisting o f TCA and
sod ium chlora te or TCA and pentachloro 
phenol (15 % emulsifiable so lution) and these
mixtures were compared to other formulations
of exactl y simila r composit ion but in which
the hormone herbicides was omitted. The mixed
herbicides were applied on fields with weed
populations of different den sity . The following
mixtures were used in 22 different combinations :

(i) TCA : (20-60 lbs.) per arpent.

Sodium chlorate: (20- 60 Ibs.) per
a rpent.
Hormone weed killer: 4 lbs. ac id
equivalent per arpent.

(ii) As above with hormone weed kiIJer
omitted.

(iii) TCA' (20-60 Ibs.) per arpent.
Pentachlorophenol: (I-I ~- gallons)
per arpent.
Hormone weed killer: 4 lbs, acid

equivalent per arpent.

(iv) As (ii i) with hormone weed killer
omitted.

Obser va tions were made a t 3 and 8 wee ks
a fter spray ing and the efficacy of the hormone
weed killer in the spray solution was assessed
according to the degree of re-infestation o f the
field from seeds.

Results : From the data o bta ined the
following ob ser vations emerge:



- 60 -

(i) When an nua l a nd perennial gra sses
fo rm the dom inant vegeta tion the co mbi na 
tion TCA at 60 lbs. pe r arpent and sod ium
chlo ra te at 40 Ibs. pe r a rpen t gave the best
results; on the ot he r hand a very good co n
trol with TCA at 30 Ibs. and sodium ch lorate
at 60 lbs. was obtai ned when a mix ed weed
popula tion occ urred in the experimenta l p lo ts.

( li) W hen the spray so lution wa s applied
on a field co vered with a den se vegeta tion,

the additio n of a n hormor.e weed ki ller was
not fo und to inc rease the effi cacy o f the
mixture. It was ev iden t th at a gre at p ropor
tion of the herbicidal sp ra y did not reach
the soil surface. Thus, new growth star ting
fro m seeds, wa s as high in plots treated with
the hormone herb icide as that in other plo ts.
On the other hand, in fields with a rel at ively
less dense co ver of weed s, the degree of re
infesta tio n from seeds was rela tively low when
a n hormon e was added to th e sp ray so lutio n.

(b) Plougbing in relation to berbicidal treatment

The applica tion of a mixture of TCA
(60Ibs.) and sodi um chlora te (40 Ibs.) is used
at present on many suga r estates and in
general , field s a re plo ughed for planting a bo ut
10 wee ks after application of the mixed
herbicide. It has been o bserved, howe ver,
that when a field has a den se cover of weeds
this method was not entire ly sa tisfac tory. In
the first weeks following the trea tmen t a grea t
number o f weed seed lings a re generally fo und
growing ben eat h th e overlying weed cover,
presumably owing to better growth co nd itio ns
becoming ava ilable. Of this second gene ra tio n,
composed mostly of annuals and occurring a t
a lower st ra tum , man y individual s sur vive. It
was th erefore tho ught that ploughing the field
with a ro tary hoe before sp raying th e her bicid e
and also addi tion of an hormon e weed ki ller
to the spray solution might impro ve the efficacy of
the trea tmen t. In the experi ments la id do wn to
investiga te these point s spray ing was don e a
fortnight a fter ploughing with a rot a ry hoe a t a
time when rein festa tion had just begu n.

Method : In se lecting fields for the se
experiments care was taken to avo id th ose
badly infested with perennia l grasses such as
Cynodon dacty/on, "chienden t " and Pha taris
arundinacea, "Mackaye", since such weeds
need spec ia l treatment when they do occ ur in
a field. Plot s were plo ughed with a ro tary
hoe acco rding to esta te practi ce. T he spray
co nsis ted o f T C A and so dium ch lora te m ixed
in 10 d ifferen t co mbina tions wi th a nd withou t
the addit ion o f a n ho rm one weed killer.

Results : Fr om the data o btai ned it was
established th at when spraying foll owed plo ug
hing with rot ar y hoe a better control of weeds
was obtained . In the ploughed plot s addi tio n
o f an hormone weed killer increased the
efficacy o f the treatment in checking weed
gro wth from seeds . F urther experimen ts on
plou ghed land showed th at sa tisfac to ry con tro l
was o bta ined a t levels o f 30 or 40 lbs. TCA
in th e mixture.

Table 1 7. Weed infestation in fields treated witb different concentrations
of TeA in berbicidal mixtures.

Weed infestati on 10 % Control

T rea tme n t

Pre-spraying After 8 weeks

.
lb s Te A 30 lbs. Sod.40 +
chI. + 4 Ibs MCPA 110 26

30 lbs TCA + 20 Ibs. So d.
chI. + 4 lbs. MCPA 100 34

20 Ibs - do- -do- 105 39

20 Ibs TCA + 10 Ibs. Sod .
chI. + 4 lbs. MCPA 100 48
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General Conclusions

From the data obtained in these trials it
is concluded that it wou ld be difficult to
recommend one formulation that would give
sa tisfaction in all cases. The weed flora and
its den sity are factors of importance in selecti ng
an h e r b i cid a I mixture. Ploug hing with

a rotary hoe befo re spraying has been found
to improve marked ly the efficacy of the
treatment. In addition better results are obtained
by the add ition of an hormone to the sp ray
so lutio n. A tenta tive scheme for the trea tme nt
of fields to be planted is pre sen ted in fig. 24.

LB5./ AP.

TCA 30-40

SODIUM 20 -30
CHLORATE

MCPA 3- 4 LBS
OR ACID

2,4·0

LBS.j AP.

TCA 40 -60

SODIUM 30 -40CHLORATE

MCPA
OR 3-4 LBS

2,4 -0 ACID

LBS'/AP

MIXE.D WE.E.D TCA 40
POPULATION -

SODIUM
CHLO RATE 50 -60

LBS./AP.

GRASSE.S TCA 60-80
DOM!NANT-

SODIUM
CHLOR':~TE.

40·60

OPEN
WE.E.D ---------j
COVE R

DENSE
WEE.D
COVE. R

APPLIC ATION DI RE.CT
ON UNDISTURBED
WEE.D POPL'L ATIO N

APPLICATION A
FOl;lTNIGHT AFTER - - - --- - - - ---------1
PLOUGHING

HERDICIDE. APPLICATION

DEFORE PLANTI.llij

( THI S OPERATION SHOULD
BE. CARR IE.D OUT TWO TO
TH RE.E. MONT HS BHORE
CAN E. PL /,N T ING)

Fig 24. T en tat ive scheme (or co n trol o f weed s in ncld s to be planted .
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2. HERBICIDE TREATMENT OF FIELDS BEFORE CAI\IE EMERGENCE

Chemical treatment of cane fields immediate
ly after planting is an important agricultural
operation because a toxic material is brought
into contact with plant canes during the early
phase of their development. Any error in
formulation may lead to serious disorders
in the further development of the plant which
may affect yields adversely. With the great
variety of weed killers on the local market it is, at
times, difficult to decide what herbicide should be
applied and whether it would be preferable to use

it alone or in combination with others. Further,
planting practice varies on sugar estates and
consequently different field conditions occur at
time of spraying. It was therefore felt that some
experimental work was desirable in order to
determine the factors affecting the herbicide
treatment of fields before cane emergence under
Mauritius conditions and the herbicide or mixture
of herbicides more likely to give satisfactory
results.

Experimental work

Plot size was 1/40th ar pent and the treat
ments were randomised with fourfold replica
tions. Spray solution was kept at a standard
rate of 60 gallons per arpent and in all trials
the experimental plots were sprayed about a
week after planting. It must be emphasized also
that in carrying these experiments, fields re
presenting the more common planting practice
were selected and that in no circumstances
special land preparation was made in the ex
perimental plots.

Materials and Method: Nine trials were
established in different localities of the island,
differing in soil types and climatic conditions .
The herbicides used were :

(i) MCPA: potassium salt
(Agroxone).

(ii) 2,4-0: dimethylarnine - (Palorinone,
Monsanto, Phordencs, Hedonal).

(iii) 2,4-0 : butoxyethanol ester -
Weed one LV4

(iv) TCA: Sodium trichloracetate.

(v) Pentachlorophenol: 15% emulsifiable
solution.

(iii) Sodium chlorate : 5-10 Ibs

(iv) 5-lO lbs
TCA 5: 10 lbs

(v) TCA 5: 10 lbs

plus

(i) Pentachlorophenol: ~-li gallons.

(vi) Sodium chlorate.

MCPA and 2,4-0 were used alone at
the rate of 3-4 Ibs. acid per arpent and also
at these rates in combination with the under
mentioned herbicides at the following rates
per arpent:

(ii)
TCA 5: 10 lbs

12- plus

Results: None of the mixtures used in
these experiments had a deleterious effect on
cane growth. A scorching effect, however, oc
curred when cane cuttings were exposed to
the action of the contact herbicides. It was
also established that a mixture of herbicides
consisting of an hormone weed killer together
with another herbicide was justifiable only
under certain field conditions which existed
at the time the spraying was made. Sum
marised observations on the results obtained
are presented in table 18.

Conclusions

From the data obtained it was established
that the condition of the field at the time
spraying is made is the factor which de
termines whether an hormone herbicide should
be used alone or in combination . with other
herbicides, when an herbicidal spray is made
before cane emergence. With g 0 0 d land
preparation it does not seem advantageous to

add any other herbicide to the hormone
weedkillers provided canes arc planted as soon
as pos sible after tillage operations. If planting
is dela.yed , addition of a. contact herbicide such
as sodium chlorate improves the efficacy in
killing a larger proportion of weeds which are
then at an early phase of development.
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Table 18. Herbicide application before cane emergence in relation to
planting practice.

Planting Practice

a. Stum ps uprooted and
field allowed to bare
fallow 3-6 months. Field
furrowed before planting.

F ield cond itions at time of
spraying

Uprooted stum ps and
perennial weeds occur on
the interlines. These are
part ially co vered with a
layer of so il during furro
wing operat ions.

Ob servations

Neither the hormone weed
killers used a lo ne nor In

combination with other her-
bicid es gave satisfactory
results . Field is rapidly
invaded by perennial weeds.
o win g to poor soil
preparation many seeds of
annuals are not roached by
the herbicides, a condition
which contributes to the
rapid re-infestation of the
field.

b. Stumps uprooted
field all owed to
fallow 3-6 months.
ploughed before
wing.

and
bare

Field
furro-

Clods and rhizomes of
perennial weed s occur on
the interl ines. They a re
partially covered with a
layer of so il during furrowing
operations.

Variable results depending
upon so il preparation.
Sodium chlorate, TeA and
PCP were not found to
give better control when
mixed with the hormone
herbicides.

c. Field burnt, cross plou
ghed with a rotary hoe
and furrowed immediately
after harvest.

Planting delayed for 2-3
weeks.

d. Field bur n t, cross
ploughed with a rotary
hoe, furrowed and planted
immediately.

Excellent so il preparation
but gra sses a nd broad
leaved weeds at early stage
of development.

Excellent soil preparation
and ideal conditions for
pre-ernergence spraying.

A mixed herbicide was
found to give very sati sfac
tory results. MCPA and
amine salts (3-4 lbs acid
per Ap.) with 5-10 lbs.
sodium chlorate or 3/4 - I
gallon pentachlorophenol
gave excellent weed control.
When grasses a re not abun
dant 2,4-D ester (butoxy
ethanol) at the rate of 3
lbs. acid per Ap. also gives
sa tisfaction. Addition of
5-10 lbs. TCA to the mixture
has apparently a beneficial
effect in fields where grasses
are dominant.

Hormone weed killers at
the rate of 3-4 Ibs. acid
per Ap. gave as good results
as any of the o ther combina
tions.
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3. PRELIMINARY INVESTIGATIONS ON THE USE OF SUBSTITUTED UREAS

Of herbicides developed during these
recent years the substituted ureas are among those
that have received more attention in weed control
research owing to their potency as weed killing
agents. In Hawaii extensive investigations have
been done on the use of CMU, one of the
members of this class of compounds, and it has
been claimed that no harmful effects are obtained
on canes when pre-emergence applications at the
rate of 4-5 lbs, per acre are made, but at 10 lbs.
per acre, harmful effects become evident. Since

the substituted ureas are known to be highly
toxic to most species of plants and also very
persistent in the soil, some experimental work
was desirable in order to determine whether
these herbicides could be used with safety in
sugar cane under conditions prevailing in
Mauritius. Consequently, two experiments were
carried out at Union Park and Reduit Experi
mental Stations, two localties differing in soil
type and climate as shown in table 19 below

Table 19. Soil type and rainfall.

Locality Soil group Soil type Mean annual rainfall--'
in inches

63.5

143.0Lithosol

Humic latosolReduit

Union Park

Richelieu
bouldery clay

Rose Belle

I ~~~~
_______-l", ...:...-_, l....- I

Method: The two substituted ureas:

(a) CMU: 3 - (p-chlorophenyl) - 1, 1
dimethyl urea

(b) PDU: 3 - phenyl- 1, 1 - dimethyl
urea

were applied at the rates of 2, 4, 6 and 8 Ibs. in
60 gallons of water per arpent. Plot size was
1/200 arpent and the treatments were randomised
with fourfold replications. CMU and POU were
applied in both pre and post emergence of the canes
(variety M. 134/32) but before weed emergence.
In the pre - emergence trials application was

made a few days after planting and in the
post - emergence trial on canes about 6 weeks
old. Observations were made at weekly in
tervals and weed assessment by the frequency
abundance method was done 10 weeks after
spraying.

Results and Conclusions: The d a t a
obtained are presented in tables 20 and 21
from which it appears that the substituted ureas
have apparently been more effective at Union
Park than at Reduit. Typical treated and control
plots of the 2 lb. treatment at Union Park are
illustrated in fig. 25. It must be pointed out,
however, that the dry conditions prevailing at

Table 20. Reduit - Pre-emergence weed trial

I
.

Weed infestation in o/. control,0

Treatment 10 weeks after spraying
lbs/arpent -

CMU PDU
- -

2 73 50
4 60 42
6 40 53

I8 43 53
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Table 21. Union Park Pre-emergence weed trials.

Weed infesta tion in % co ntrol 10 weeks a fter spraying

Treatment Before germination of cane 6 weeks after germination
lbs/arpent setts of ca ne setts

CMU PDU CMU PDU

2 26 31 17 29
4 23 27

I

19

I
21

6 17

I
12 17 17

8 9 15 13 13

Reduit during the course of thi s experiment
have probably affected the efficacy of the
herbicides. Although, there are indications that
CMU is slightly more effective than PDU in
the Union Park trial it is not possible at
this stage to assess the relati ve merits of
the two herbicides. It sho uld be noted, how
ever, that no adverse effect on cane gro wth
has so far been observed, but owing to the
per sistent nature of the se herbicides in the soil
it would be prema ture, a t present, to dr aw

any conclusions.

To sum up, it mu st be stressed that
a lthough the substituted ureas appea r prom ising
for the pre-emergence control of weeds in
suga rca ne yet it mu st not be overlooked that
these chemica ls are highly phytotoxic and
persistent herbicide s. It would not therefore
be so und agricultural pract ice to use these
herbicides on a field sca le until more is kn own
about the ir effectiveness under condi tions pre
va iling in Mauritius.

f ig. 25. Effect o f PD U applied at 2 Ibs. per ar pent in p ro-eme rgence of canes and
weeds. Ph ot ograph taken 8 weeks after spra ying .
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4. EXPERIMENTS ON CHEMICAL WEEDING OF NUTGRASS

N utgrass (Cyperus rotundusy is known in
Mauritius as " herbe it oignons " . It is a tr ouble
some weed in sugar cane fields owing to its rapid
and effec tive meth od of propaga tion by means of
a ll ex tensive system of rh izome and tub ers. This
weed occurs thro ughout the isla nd but a tta ins
its full de velopment in the humid zo ne where
it is found freq uent ly in local soc ieties with
other species such as Argemone mexicana
(" cha rdon ' ') , Solanum nigr um (" bred e mart in' '),
Bidens pilosa (" villebague "), Siegesbeckia orien
talis (" herbe de Flacq " ) a nd other ann ua ls. D is
tri bution of tub ers in the soil, in hea vily infes ted
a rea s, has been found to va ry with so il type
and rain fall. the grea test number of tubers
being fou nd in the 6" depth (fig. 26). Chemical

analyses of the leaves and tuber s for nitrogen ,
phospho rus and pot assium has shown that
nutgr ass ca n export fairly lar ge qu antities of
fertilizers from the soil (fig. 27).

Era dica tion o f nutgrass by fork ing a nd
removal of tub ers by hand has given sa tisfacto ry
results only in the ca se of sma ll a reas . Wh en
the weed ha, been thorou ghly established thi s
method o f co n tro l is impracti cable. In vest igati ons
carried o ut o n th e weed with a num ber o f
selective a nd no n selective herbicid es a re sum
marised below fro m an article submitted to the
IXth Co ngress, Internati on al Societ y o f Su gar
ca ne Technologists.

)4 0

M URIATE
0 ' POTASoH

SUPERP HOSPHATE.

~ :2

I

'"'"W
N

:; '6

to
ex 140w...

'20

' 0 0

8 0

60

4 0

20

0
SULPHATE.

0 ' ,AMMONIA

Rose· BellePamplemoussesReduil

Fig. 26. D ist rib ution of rh izo mes an d tu ber s o f Cypel1t~

rotun dus at di fferen t so il depths i n ca ne field s o f
three lo caliries of th e island .

Fig. 27. Amount of NK P held up b y Cvperu: rorundus, in
ter m s o f com mo n fertilizers pe r arpe nr, ill
ca ne fields o f th ree lo calit ies o f t he islan d .

Experimental work

A series of experiments were ca rried o ut
in the hum id localit ies of the island in prc
and po st-em ergence o f the weed . Pr e-emer gence
plo ts a nd co n tro l plot s were hoed to a dep th

o f a bo ut 3 in ches a nd the tub ers rem oved by
han d . D ensit y o f ae r ial shoo ts was establish ed
by the qu adrat method and as sessment of
mortal ity sco red acco rd ing to the degree of
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damage sustained by the plant. Gallonnage rate of 100 gallons per arpent.
was kept throughout the trial at the standard

In the first experiment the following weed killers were used.

at the rate of 50 and 100 Ibs per acre

...."

:{ lbs ac{d equivalent per acre
2"..

"
"..

Ammonium sulphamate
T. C.A.
2, 40 , Tri ethanolamine
2, 4D, isoprophyl ester

Scoring for new growth was made six weeks
after treatment and that for mortality six weeks
and three monthsafter treatment.

amine salts gave a better control of nutgrass than
esters, dimethylamine standing out as the best
treatment.

All treatments gave very poor results in pre
emergence spray. In post-emergence ammonium
sulphamate and TCA at the above doses were
ineffective, whereas amine and ester derivatives
gave satisfactory results, killing a larger proportion
of basal bulbs.

In the second experiment chemically different
esters and amines of 2, 4-D were compared in
post-emergence of the weed. Three sprayings
were done a t three monthly intervals. Observa
tions were made over a total per iod of nine months
and the den sity of aerial shoots scored immediate
ly preceding each spraying.

Nine months after the first spraying the
density of nutgrass in the different treatments were
recorded (table 22.)

From the results obtained it is apparent that

In the third experiment, CM U was applied at
doses varying from 2 to 16 Ibs per arpent in
alternate rows of virgin canes about 2 months old.
The chemical was applied in pre and post
emergence of the weed. Scoring for mortality
was made three months after treatment
and effects of the herbicide on cane growth
was observed at the same time . At the
doses used CM U did not give sati sfactory
control of nutgrass in both pre and post
emergence spray. Cane growth was checked at
the higher doses of the herbicide and this was
associated with a partial chlorosis of the
leaves.

The results obtained indicate that complete
eradication of nutgrass cannot be obtained
with the chemicals employed, but that fairly
sa tisfacto ry control may be achieved by repeated
applications of amine and esters of 2, 4 D.

Table 22. Effect of 2, 4-D on nutgraBs.

Treatments (lbs per acre) No. of shoots in %control 9 months
after 1st spraying.

A MI NE S A LT S

Methanolamine - 4 lbs ac. eq.jap. 60.9

Dimethylamine - .. .. 55.2

Di-ethanol methyl
amine

" "
57.2

ESTERS

Ethyl ester - 1 Ib ac . eq .jap. 68.1

Isopropyl ester - 2lbs.
"

65.7

Butyl ester - " "
66.4

Butoxy ethanol ester -
" "

63.0
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tion by mechanical means facilitates earthing-up, renders weed control by chemicals more
improves drainage, helps in checking weed efficient.
growth, gives a better tilth, which in turn

Table 25. Summarised results of experiments on the effect of interline
cultivation.

No. of millable stalks
per arpent

Tons cane per arpent

C.C.S. % cane

Tons c.C.S. per arpent

Vegetation index

Foliar Diagnosis : N

Control

22,430

31.95

10.94

3.50

100

1.46

0.55

1.54

Interline Cultivation

22,365

32.11

10.90

3.50

100.4

1.51

0.54

1.61

3. TIME OF APPLICATION OF NITROGEN

There are widely different views among
planters in Mauritius as to the time when
Nitrogeneous fertilizers should be applied to
growing canes. Some favour split applications,
while others prefer to apply the whole amount of
fertilizers soon after harvest or later in the season.

It was felt therefore that useful informa
tion might be obtained from a series of
comprehensive experiments designed to deter
mine the effect of different methods of appli
cation of Nitrogen on yield and sucrose
content.

Table 26. Results obtained from single and double applications of
Nitrogen:

Humid Sub-Humid (Irrigated)

TCjA CCS%C TCCSjA TCjA ICCS% C TCCSjA

Control 27.32 12.59 3.44 22.63 12.33 2.79

30 Kgs. N. one application 32.95 12.05 3.97 31.63 11.76 3.72

60 Kgs. N. one application 35.50 11.69 4.15 34.61 11.27 3.90

30 Kgs. N. two applications 32.28 12.05 3.89 30.68 11.70 3.59

60 Kgs. N. two applications 35.50 11.69 4.15 36.13 11.21 4.05
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Table 27. Comparison between early and late applications of nitrogen in
sub-humid unirrigated zone.

Tons cane CCS % Tons CCS
per arpent cane per arpent

Control 23.87 13.07 3.12
30 Kgs. N. one early application 30.90 12.88 3.98

"
two early /late applications 30.69 12.38 3.80

"
one late application 29.81 12.68 3.78

60 Kgs. N. one early application 33.33 12.51 4.17

"
two early /late applications 33.42 11.88 3.97

"
one late application 31.79 12.52 3.98

SIDE ELEVATION

P I'.

PL AN VIEW

Fig. 29. Plan and elevation o f self lo ading tr ailer.



SELF LOADING TRAILER

G. MAZERY

D U R ING the year under review it has
been possible to put into operation a
self loading trailer which has worked
satisfactorily throughout the crop.

This machine, although a prototype, may
be considered as a commercial model and a
further improvement to the "Massey Harris "
self loading trailer.

The new device was installed on a standard
" Ferguson" tipper trailer. It is shown in
figs. 29-33 and is briefly described below.

1. Trailer.

(i) A winch W provided with 30 ft. ~"

steel cable is mounted on the two-bar.
T of the trailer, the two-bar being
lenghthened about 2 ft. in order not to
interfere with the "manoeuvering" of the
tractor.

(ii) A flanged steel roller, A 5" dia
meter and extending across the whole

Fig. 30. Loaded crate.

Fig. 31. Crate being lifted on tractor.

width of the trailer is mounted at the
rear end of the platform P. An
other roller B of the same diameter,
2 ft. long, is mounted at the fore end
of the platform next to the winch W.

(iii) Two loops C and D made of
i" round iron are welded to the rear
end of the chassis.

(iv) Two steel plates, E and F, 1" thick
by 9" wide are fixed over the platform,
one along each of the long sides in
order to serve as slides for the metal
crate.

2. Crate.

The crate is similar to those used with
other types of self loading trucks except
that it rests on three iron beams G
4" U shaped about 11 ft. long, laid
about 24" apart and joined at the fore
end. An iron loop L is welded to
that end as indicated in fig. 29.



-74-

When travelling over rough surfaces, the
load is secured on the platform by passing
the cable W over the canes and hooking it
to loops C and D.

In practice the standard derrick chains
have proved quite sufficient for keeping the
canes in position on the crate during the
loading operation. 11 has been possible when
necessary, to unload the crate with the canes
without difficulty or damage by tipping, ex
cessive shock being avoided by the use of
the winch's hand brake.

This machine has been used successfully
for handling the cane crop of the experimental
station at Reduit during the 1955 harvest, the

Fig. 32 . Lo aded crate on tra ile r bein g ha uled to facto ry . trailer carrying regularly a 3 ton load.

3. Operation.

(a) The canes are loaded into the crate
which lies on the ground.

(b) The rear end of the trailer is brought
near the fore end of the crate as far
as possible in line with it.

(c) The free end of the cable W IS

hooked on to the loop L.

(d) The winch is put into action by
means of the power take-off from the
tractor. The winding cable first pulls the
trailer and tractor backwards. The crate,
then raises the fore end of the latter
vertically, pulls it over roller A and
forward s over the platform of the
trailer. When the centre of gravity of
the loaded crate has passed beyond
roller A, the former gently tips over
to the horizontal position, the longi
tudinal beam G slides over metal
plates E, F, until the load has reached
its final position.

In this particular case the standard plat
form has been left on the trailer in order to
be able to carry any material. If the machine
were devoted exclusively to the transport of
canes, an additional roller mounted across
the central portion of the chassis could replace
the platform .

Fig. 33. Details or winch and controls.



CANE ANALYSIS

PIERRE HALAIS

INTRODUCTION

A N A LY SIS of harvested cane stalks for
quality determination occupies a central
position in sugarcane research, payment,
and factory control. But the analyst is up

against many pitfalls which must be tackled
if accurate results are to be obtained.

There are numerous and diverse sources
of error which are difficult to overcome in
order to secure representative sampling; the
following being the most important :

(1) variability from field to field over the
same sugar estate;

(2) from site to site over the same field;

(3) from stool to stool over the same site;

(4) from stalk to stalk on the same stool;

(5) from butt, middle and top sections on
the same stalk;

(6) between and within nodes or internodes
on the sanle section;

(7) lack of precision in topping height;

(8) frequent inclusion of free or adhering tops,
trash, side shoots, roots, dead canes, soil, etc.,
with the cane crop which are weighed in
the field during agronomic investigations
or with the canes as delivered at the
factory weighbridge and which finally
enter the mill;

(9) working out a net weight of clean cane stalk
is a delusive correction as the extraneous
matter is not simply passive: whilst it
brings impurities, it carries away juice with
the final bagasse during milling operations.

Another major difficulty is the nor
mally high fibre content - 8 to 15% - of
the cane stalk and extraneous matter. The
hard lignified cells are the chief obstacle
to complete extraction of soluble consti
tuents, including sucrose, by means of
simple analytical procedures.

All those reasons have probably contri
buted to prevent or retard the devising of a
general direct laboratory method for cane
quality determination and chemists have had
to rely on various indirect schemes.

A g r i cuI t u r a I chemists, therefore,
have had to be satisfied with comparative
quality testing usually carried out by means of
small laboratory equipment: Cuban mills,
" fibrators " etc., requesting the frequent in
clusion of a standard variety or treatment
capable of disclosing significant differences in
spite of unavoidable weaknesses in the actual
values obtained for Brix, sucrose and fibre %

cane. Furthermore, the large experimental
error attributed to cane sampling, preparation
and extraction, carried out under those condi
tions, calls for laborious replications before
valid conclusions can be reached.

Factory chemists, on the other hand, are
in need of more absolute figures and they
have had to rely on basic data collected
outside their laboratory. Concerning cane pay
ment, for instance, they are using the analysis
of the first expressed juice, collected from the
first mill of the factory, in conjunction with fibre
determination made on small clean cane samples
subjected to disintegration by means of a 'fibrator'
as practised in Queensland since SOTI1e forty years.
Empirical factors are made use of to arrive at
Brix, sucrose, and fibre ~/o cane as this raw
material is delivered at the weighbridge.
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The necessary.data for running the balance
sheet of sucrose for factory chemical control,
usually starts with the weighing of the whole
mixed juice entering the boiling house. The
calculation of the weight of final bagasse is
obtained by difference between the total weight
of canes milled and the combined weights of
mixed juice and imbibition water, neglecting
losses by evaporation etc.

It is thus clear that there is real need for
much improvement III the present analytical

procedures of cane quality determination and
nothing less than the devising and working out
of an accurate and independant laboratory
method on radically new principles will bring
generalized adoption by the Sugar Industry.

Consequently the M .S.l.R.I., since its incep
tion, has decided to acquire the modern equipment
needed for carrying out this useful line of
investigation, encouraged by the new possibilities

. arising from the latest developments in chip
ping, shredding and high-speed blending.

DEVELOPMENT OF AN ACCURATE LABORATORY METHOD

For agronomic investigations, including
comparative variety testing, fertilizer treatments
etc., relatively small cane samples from each
individual plot constituting the field trial may
give satisfactory information provided that
certain p r e c a u t ion s are taken. One
of the great difficulties commonly met with is
the sectioning of the cane stalks into two
or more unequal portions during manual har
vesting. It follows that under such conditions
larger weights of cane have to be sampled in
order to reach comparable accuracy with the
same harvested crop made up of whole cane
stalks.

Two steps may be taken, according to
practical conveniences : (I) either the sampling
is made prior to harvesting or (2) the cane
cutters are instructed not to section the har
vested cane stalks at all when harvesting ex
perimental plots . The general rule recom
mended by the Institute is to select from each
plot (about 0.05 acre in size) a total of 30
whole cane stalks at six well-spread sites over
its effective area by taking at each site: (I)
five immediately contiguous stalks on a random
selected stool or (2) one hand-grab bundle of
five cane stalks in case the crop has been
already harvested following the special instruc
tions mentioned above. If pre-harvest sampling
is adhered to, care should be taken to top
the selected canes at the usual height. If con
venient for transport, the cane stalks may be
sectioned after sampling.

Fully representative cane samples for fac
tory chemical control have to be much larger
in size in order to cope successfully with the
heterogeneous mass of sectioned stalks and

A . Cane Sampling.
fully representative cane
bias, is a pre-requisite to
testing.

The collecting of
samples, free from
any accurate quality

extraneous matter which constitute the raw
material delivered at the factory and entering
the mill as such.

Two schemes seem possible: (1) grab
sampling of large bundles taken at regular
intervals from the cane carrier of the mill or
(2) smaller bulk sampling of the material
already prepared by the factory cane knives
or shredder - before being fed to the first
mill. In view of the rapid fermentation of
disintegrated cane samples, it is felt that bundle
sampling on the cane carrier is a more flexible
and desirable proposition.

As a general rule, minimum delay should
be allowed between sampling and analysis.

B. Cane Chipping. The idea in carrying
out 'his step is to reduce the entire cane
sample into 1 inch chips without loss of juice,
in order to allow for later sub-sampling prior
to further shredding.

A locally designed and constructed small
size cane-cutter (fig. 34) provided with revolv
ing knives and powered by a 10 h .p. electric
motor has been tested at the M.S.l.R.I. for
this purpose. It has given moderately satis
factory results when dealing with the standard
30 cane stalks samples taken for agronomic
investigations.

A more efficient and powerful (25 h. p.)
Mc Cormick model 9, ensilage-cutter has been
proposed lately by the Hawaiian Sugar Planters'
Association Experiment Station (Specia l Release
No. 128, Sept. 1955). This equipment which
is provided with a blower and a sampling
chute is capable of dealing rapidly with grab
cane samples amounting to some 200 kg. A
similar type of ensilage-cutter will be required
for proper chipping of the large cane samples
taken for factory control.
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C. Cane Shredding. As could be ex-
pected, one kg. of chipped cane cannot
constitute the ideal sub-sample for final blending
in view of complete sucrose extraction . Prelimi
nary shredding is necessary to homogenize as
much as possible the cane sample and to reduce
the strain put on the high speed blendors
now on the market.

The laboratory shredder (fig 34) tried and
adopted at the M.S.I.R.I. is the 10 h.p ., 1500
r.p.m., hammer mill described by Waddell (Proc.

. Eight Congress I.S.S.C.T. p. 828, 1953). It is
capable of shredding up to 5 kg. portions of
chipped canes in about 30 seconds without loss of
juice and seems well suited for carrying out this
necessary intermediate step in the progressive
disintegration of cane samples prior to analysis.

A one kg. sub-sample is carefully taken out
of some 10 kg. of shredded cane and cold-stored
to prevent fermentation losses if final blending is
to be carried out later on composite samples either
from homologous plots as is common with agro
nomic investigation, or from hourly sub-samples
as is the practice for sugar factory chemical
control. The Waddle shredder has also been
found to be very useful for making the composite
samples in approximately 10 seconds.

Special equipement for final water extraction
has been designed by the H.S.P.A. (Special
Release No. 128 Sept., 1955) for I kg. cane chip
s a m pie s and by the Queensland Sugar
Research Institute (Foster D. H., Tech. Rep.
No. 24, 1954) for 1 or 2 kg. of canes as fed to
the first mill.

It had to be proved in the first place
that rapid direct blending of 1 kg. of shredded
cane with 3 kg. of liquid, extracts the sucrose
completely. A series of comparative tests was
started at the M.S.I.R.I. in order to solve
this fundamental problem and samples from
the same shredded cane portion were taken:
(a) one kg. for the direct sucrose extraction
by means of the Giant Waring Blendor and
(b) one kg. for similar blending after more
perfect preliminary disintegration than shredding
had been carried out by means of a Model 2
Wiley laboratory mill (fig. 35) so that the
whole bagasse separated from the juice following
the use of a powerful press should be made
to go through the 2 mm. sieve of the Wiley
mill. All the pressed out juice, washings from
the press, sieved bagasse, 1 gm. sodium car
bonate, and a few drops of alcoholic mercuric
chloride preservative, were placed in the
container of the blender and the total weight
of the mixture brought to exactly 4 kg. with
the addition of water as was the case for
the direct blending described above.

The recent advent on the market of a giant
model (Model CB-2) of 5i litres capacity, of the
well known Waring Blendor, (fig. 35) equipped
with a 2 h.p. motor and running at four speeds
ranging from 8,000 to 16,000 r.p.m. offers excellent
opportunity for adoption in cane analysis. This
new blendor has been available to the M.S.I .R.I .
only at the close of the 1955 sugar campaign,
but the tests carrried out have already
given proof of its special usefulness. This
"Giant Waring Blendor" has also been lately
recommended by the H.S.P.A. in addition to
their special disintegrator.

Table 28 published below, shows the re
sults obtained on ten pairs of comparative
tests: (1) five made on the same shredded
portion of M. 134/32 canes, a variety with low
fibre content and (2) five on the same shredded
portion of B. 3337, a high fibre variety. As
the ultimate aim is comparison of sucrose
extraction by means of two blending pro
cedures to be proved through the use of a
precise Schmidt and Haensch saccharimeter on
the same shredded cane portion for each
variety, the individual calculations were made
by allowing a fixed 10% fibre content for

Cane-cutter and Waddell sh redde r used for
preliminary disintegration o f Cane sam ple.

Fig. 34.

D. Cane Blending. The principle made
use of in modern blending is the complete extrac
tion by cold water of the soluble constituents,
including sucrose, of the cane by means of high
speed electrical devices reaching 16,000 r.p.m, It
stands to reason that if sucrose (Pol) extraction is
proved to be complete, that of other soluble cons
tituents (Brix) is also complete, thus facilitating the
final washing for correct fibre determination
to be made on the same blended cane aqueous
mixture.
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Fig. 35. Cane analysis equipment showing frorn left , Wiley mill. Waring blendor, fibr ator,
hydrauli c press and saw .

M. 134/32 and 12% for B. 3337, so as to
eliminate an indirect cause of variation.

It is thus definitely proved that direct
blending gives correct sucrose (Pol) extraction
in a short time, irrespective of the fibre content
of the cane variety.

Of course, the strain put on the B1endor
was reduced to negligible proportion when the
size of the separated bagasse was previously
reduced to less than 2 mm. by means of the
Wiley mill. The use of the latter offers addi
tional advantages for sugar factory control as
it has already been recommended (Shivas and

Table 28. Comparative pol % cane using a Waring blendor and a WHey mill.

Giant Waring Blendor I
Wiley mill and Giant

Waring Blendor
Variety

Pol % Cane Pol % Cane

M. 134/32 15.92 15.96

"
15.96 15.96

"
15.92 15.92

"
15.89 15.96

"
15.89 15.96

B. 3337 14.36 14.48

"
14.48 14.52

"
14.56 14.44

"
14.28 14.55

"
14.36 14.43

Averages 15.17 15.22
+ 0.06L.S.D (P =0.05) -
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Bringhurst, Sugar, p. 48, April 1955) for irn
proving rapid sucrose - and fibre -- determi
nations in the routine analysis of final bagassse.
It should be mentioned, in this connection,
that the best estimation of weight of final
bagasse can be derived from accurate fibre 0/0
cane and accurate fibre % final bagasse data,
provided both are available.

Furthermore, the high reproductibility - less
than 1 ~) coefficient of variability '- speaks
much for the accuracy achieved in adopting
the combination Waddell shredder and Waring
Blendor.

The actual procedure is briefly described
below: 1,000 gm, is carefully weighed out
from the larger 10 kg. sample of shredded
cane. It is placed in the blending vessel
with a few drops of alcoholic mercuric
preservative, 10 cc. of 10% sodium carbo
nate to prevent inversion, and enough water
to make a final weight of 4 kg. The whole
mixture is progressively blended at low, medium
and high speeds during a total time of 7 minutes,
approximately.

The blended mass is sieved and separated
into diluted juice and fibre. After allowing to
cool, the Brix is determined by means of an
accurate refractometer (Zeiss Abbe), five readings
are taken carefully and temperature corrections

made. The Pol of the juice is determined aften
clarification with dry Hornes lead acetate, using
the 400 mm. pol-tube and taking three readings or
a standard saccharimeter, After applying the
appropriate temperature correction, the Pol of the
juice is read from a table.

The fibre content is found after thorough
washing on a 100 mesh sieve fitting the interior of
a larger Buchner funnel carrying suction (H.S.P.A.
Special Release No. 128, 1955). The dessication
of the whole fibre collected is finally achieved in a
few hours inside a forced draught electric oven
maintained at 120-l30°C.

It is felt that a short cut in fibre determin
ation could eliminate time consuming washing on
the sieve when the Brix of the diluted juice in the
blended mixture is already known. Following the
blending, excess of diluted juice is rapidly separated
from the fibre by hand squeezing inside a piece of
tared and dry, fine cloth held over a large Buchner
funnel to keep the finest particles. Weight of
total wet fibre and cloth is rapidly taken before
being placed for drying inside an electric oven, at
the conclusion of which the dry weight is also
taken. The difference in weight represcn ts the
moisture contained in the wet fibre which allows
for the calculation of the associated Brix to be
substracted in order to find out the net weight of
dry insoluble matter defined as cane fibre.

Example of Calculation:

Weight of shredded cane
" " added liquid
" "Sodium Carbonate
'1 " dry fibre
" H absolute juice
" " diluted juice (d. j.)

Brix % gm. d. j.
Pol o/~ gm. d. j.
Brix ~o Cane

Pol ~~ Cane

1000 gm.
3000 gm.

1 gm.
124.8 gm.
1000 - 124.8 = 875-2 gm.
3000 + 875.2 == 3875.2 gm.

4.51
4.22
4.51 x 3S75.2 == 17.48 - 0.10 == 17.38

?! uP

1000

4.22 x 3875.2 == 16.35
•

1000

Fibre o Cane 124.8 x 100
. ]000

12.48

F;. Conclusion. The broad principles of
an accurate direct laboratory method of cane
quality determination have been laid down for
both agronomic research and factory control.
It is carried out by means of progressive
disintegration through chipping and shredding

prior to final blending. But more details will have
to be worked out to suit practical considerations
such as preservation of one kg. sub-samples of
shredded canes by freezing or otherwise, for
preparing composite samples.
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The entire representative cane sample of
appropriate weight has to be chipped by means of
revolving knives or of an adequate ensilage-cutter
to I inch. chips. About 10 kg. or cane chips are
shredded into a hammer mill of the Waddell type.
One kg. of the shredded cane mixed with 3 kg.
of liquid is blended for a few minutes in a " Giant
Waring Blendor." Refractometric Brix and sucrose
(Pol) of the diluted juice extracted are taken by
means of standard instruments. Fibre is care
fully washed by suction on a fine sieve placed
inside a larger Buchner funnel. Dessication is
carried out as usual inside a well ventilated electric

oven. A short cut, eliminating time-consuming
washing of the fibre on the sieve, is also available.

The Wiley mill has already been re
commended for accurate sucrose aud fibre
determinations in final bagasse, it can find
additional use for achieving further disintegra
tion prior to the blending of the few composite
samples to be analysed daily at the sugar
factory laboratory. Under such conditions very
little strain is placed on the blendor which
works more smoothly and will probably last
longer.

OTHER INVESTIGATIONS

These studies mainly refer to improvements of
existing routine methods of cane analysis suited
to general agronomy. Instead of the combination,
cane-cutter or ensilage-cutter and Wad dell
shredder now recommended for the initial pre
paration of entire cane samples, two other devices
were available for dealing with clean canes:

(a) the fibrator, as used for fibre deter
mination in Queensland, Mauritius and
elsewhere (fig. 35). This type of grater
has found regular use for disintegrating
clean cane samples prior to quality
determination at the former Sugar Cane
Research Station for more than ten
years and has been chosen for the same
purpose in 1954 and 1955 by the M.S.I.R.r.
The main disadvantages of the fibrator
are: (I) it can only deal with clean
and well topped canes, (2) only compa
ratively small cane samples can be fibrated
and the standard 30 whole cane stalks
samples have to be reduced to one
third by taking alternate butt, middle
and top portions, a procedure which
adds to the experimental error, (3) the
revolving edges need frequent sharpening
in order to obtain an homogeneous
mass of cane free from long fibres which
prevent good subsamplir g and preclude
the use of the" Giant B1endor " through
the entangling of high speed stirrers,
(4) manual feeding of the fibrator is
tedious and asks for a strong and regular
twisting action on the cane stalk, (5)
important portions of cane have to be
discarded.

(b) The saw produces cane dust of excel
lent physical characteristic for direct high
speed blending. The one available at
the M.S.I.R.r. (fig. 35) for longitudinal
sawing has been built according to the
description given by H. Evans of British

Guiana who has recently advocated its
use in cane analysis for maturity testing
(Trop. Agric. p. 134, 1954).

Comparisons of the three methods of initial
disintegration:

A. Combined cane-cutter and Waddell
shredder,

B. Queensland fibrator,

C. Evans' saw,

have been run systematically on similar cane
samples at the Institute before being analysed by
the same final procedure making use of a Mohr
hydraulic press (fig. 35) used at LOO kg/cm 2 for
expressing the juice taken as absolute juice in the
calculations. The fibre % cane was determined in
all cases by the hot extraction method official in
Queensland (Lab. Manual Queensland Sugar .Mills.
p. 104, 1954.) The results obtained are given in
table 29.

It is thus proved that when dealing with
comparable clean cane samples, Method A and B
give concordant results for CCS, fibre and moisture
determinations as required for agronomic in
vestigations. The correlation ccefficient between
fibre contents by Waddell and fibrator methods
reaching the high figure of + 0.987. On the
other hand, longitudinal sawing does not produce
saw dust correctly representmg the cane stalks,
being specially at fault with high fibre varieties.

A similar finding has been published by
agricultural research workers of Central Aguirre,
Porto Rico (Serbia and Fragoso, Sugar p. 39,
May 1955.) who claim accurate results from the use
of twin saws taking transverse I inch sections
of cane at numerous regular 6 inch intervals
on the stalks.
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Table 29. Each figure is the mean of 18 determinations carried out on
a series of clean cane samples.

M.134 j32 canes B.3337 ca nes
Method of initial

disintegration
Fibre Moisture Fibre MoistureCCS CC S% cane % ca ne % cane % cane

A. Ca ne-Cutter plus
Waddell shredder 16.88 10.0 71.7 1455 12.9 69.4

B. Qu eensland fibrator 16.95 9.6 72.0 14.69 12.5 69.6

C. Evans' saw 17.31 I 7.1 73.3 15.73 9.7 71.6

DIRECT VERSUS INDIRECT FIBRE DETERMINATIONS

Direct fibre determination by the official
Queensland method mentioned a bove is rather
time con suming and the indirect method ha s
always been followed at the former S.R.S.
and at the new M.S .I.R.I. in routine cane
quality testing.

The indirect method makes use of the
simple function, moisture % cane divided by
moisture % absolute juice. Thi s Jast inform
ation is derived from the refractometric brix of
the juice expre ssed by mean s of a Mohr's
hydraulic press used a t 100 kg/cm >, o n fibrated ,
shredded or saw dust cane material. M isture
% cane was determined on 200 gm . sub-sam ples
after complete dessication at 100°C. inside a

lar ge forced draught electric oven.

The comparison has been worked out on
. 36 pairs of cane samples and the regression
equ ation o btained is :

Direct fibre % cane = Indirect fibre %
cane + 1.3.

The regression coefficient is 1 and the cor
relation coefficient equ als + 0.964.

In the future , for cane analysis pertaining
to routine agr onomic investigations it is pro
po sed to bring the indirect fibre determinations
to the true dire ct ones by adding 1.3.
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Table 11. Area under sugar cane in thousand arpents' !', 1951-1955. The
first column gives the total area under sugar cane, the others the
area reaped for milling.

Are a reaped

Year Island

IIsland West North Eas t So uth Centre

1951 169.11 159.64 7.75 44.6 1 34.99 51.02 21.28

1952 174.30 165.36 7.82 47.24 . 36.68 51.91 21.83

1953 176.88 167.10 8.4 1 47.10 37. 19 52.70 2 1.70

1954 178.82 168.44 8.55 48.06 37.37 52.40 22.06

1955 (2) 177.25 167.18 8.82 47.93 36.87 52.22 21.34

NOTE ; (I)

(2)

To convert in to ucres m ultip ly by 1.0-U
.. hectares .. .. 0.4 22

Provi sional figures.

Table Ill. Sugar production in thousand metric tons (1) 1951-1955.

Cr op No. of
fact ori es . Av . Pol Islan d West Nor th East Sout h Centre

Yea r op erat ing

1951 27 98.4 484. 1 27.07 144.19 96.12 140.71 67.01

1952 27 98.5 467.8 25.92 127.75 98.43 152.14 63.06

1953 27 98.6 512.1 3 1.09 150.09 104.98 158.25 67.64

1954 27 98.6 498.6 28. 12 140.29 98.05 163.31 68.83

1955(2) 26 98.6 533.2 31.60 148.30 103.30 173.90 76.10

NOTE : (I) To convert into long ton s Illlll t ipl y by 0.984.
" short " 1.102.

(2) Provisio nal fig ures.
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Table IV. Yield oi cane metric tons per arpent 1951 - 1955.

195 1 1952 1953 1954 1955 (1 )

ISLAND

M iller s 33 . 1 30 .9 32.5 31.0 31.1

Planters 22.0 19.5 23.1 20.4 19.9

Average 27.3 24.8 27.8 25.4 25.3

WEST

M illers 35 .9 31.7 37 .1 32 .2 34. 3

Planter s 25.7 25.0 30 .0 25.4 24.3

Average 28.4 27 .3 32.4 27.7 27.8

N O RT H

Mi llers 36 .2 30 . 1 34.9 30 .9 29 .2

Plan ter s 23.Y 18.9 26.3 21.4 20.4

Average 28.2 22. 6 29. 1 24.6 23.4

EAST

M illers 36 .5 33 .6 34. 1 29.9 3 1.8

Planters 20. 9 19.5 22 .2 18.4 17.4

Average 26.2 24.2 26 .3 22.6 22.6

SOUTH

M illers 3 1.4 30 .7 30 .9 31.1 31. 1

Pla nters 20.1 19.6 20. 5 20.4 20 .3

Ave rage 27.5 26.8 27.3 27.5 27 .5

CENTRE

Millers 30.5 29.3 30 .9 3 1.5 32.4

Plan ters 20.0 18.4 21.2 19.4 18.7

Ave rage 26 . 1 24.3 26.7 26.2 27.8

NO T E : (1)

(2 )

Prouisional ti g ltr o

10 con vert ill II rCU tc Lu lls/acre x 0.959
long to ns/a cr e x 0.945
"Iton um sja cve x /. 0.' ,)
11Ietr ic tolls/hect are x 2.370
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Table VIII . Evolution of cane quality during 1955 sugar crop.

ISLAND WE ST NORTH EA ST SO UTH I CENTRE I
WEEK ENDING

~~
A B A B A B A B A B

----
16th Jul y - - - - 12.00 10.84 11.89 10.00 - -

23rd .. 12.22 10.12 12.58 10.12 12.49 10.15 12.22 10.23 12.22 10.08 - -

30th " 12.55 10.54 12.85 10.14 13.01 11.12 12.35 10.35 12.58 10.51 12.65 10.42

6th August 12.77 10.85 13'00 10.31 13.04 11.18 12.61 10.64 12.77 10.87 12.92 10.98

17th .. 13.06 ll .21 13.51 10.74 13.13 11.35 13.03 11.20 12.97 11.01 13.18 11.48

20th " 13.37 11.64 13.92 11.22 13.55 11.86 13.31 11.70 13.24 11.35 13.59 11.98

27th .. 13.50 11.92 13.84 12.33 13.91 12.33 13.47 11 .88 13.31 11.50 13.68 12.17

3rd Sept ember 13.76 12.17 14.40 12.67 14.12 12.51 13.73 12.16 13.43 11.71 13.73 12.33

10th " 13.98 12.44 14.68 13.14 14.38 12.74 13.88 12.35 13.56 12.01 13.92 12.66

17th " 14.07 12.56 14.71 12.84 14.50 12.95 14.00 12.55 13.68 12.14 13.94 12.62

24th " 14.45 12.89 16.95 13.43 14.85 13.25 14.38 12.95 14.10 12.44 14.33 12.98
.

1st Oct ober 14.45 12.94 14.98 13.24 14.94 13.33 14.38 12.97 14.05 12.47 14.30 12.90

8th " 14.61 13.19 15.18 13.68 15.07 13.80 14.45 12.98 14.32 12.68 14.39 13.19

15th " 14.87 13.29 15.51 13.74 15.38 13.88 14.51 12.97 14.59 12.84 14.63 13.32

22nd " 14.94 13.40 15.48 13.74 15.52 14.05 14.69 13.12 14.63 12.94 14.57 13.28

29th " 15.J 2 13.51 15.52 13.99 15.70 14.11 14.87 13.22 14.85 13.07 14.78 13.40

5th November 15.20 13.59 15.55 14.12 15.81 14.17 14.9 1 13.28 14.90 13.12 14.95 13.67

12th .. 15.22 13.61 15.37 13.96 15.79 14.20 15.08 13.04 15.16 13.30 14.41 l3.13

19th " 15.39 13.65 15.28 13.64 15.98 14.32 15.15 13.43 15.20 13.21 15.01 13.75

26th " 15.31 13.47 14.68 12.59 16.09 14.31 1499 13.32 15.08 12.96 14.96 13.72

1st Dec ember 14.50 12.81 - 15.60 13.91 14.3611 2.93 14.14 12.17 14.86 13.71

NOTE : A = Sucrose % can e.

B = Sugar extra cted % cane.
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Table IX. Montbly rainfall in incbes. Average over wbole sugarcane area of Mauritius.

G ROWn; PE RIOD: NOV· JUNE MATU RA nON PER IOD : JUlY·OCT
(sum of (sum of

deficient mo nths in ita lics mon thly excess months in italics monthly
deficits) excesses)

Crop Yea r NOV. ID EC. JAN. FEE. MA R. I APR. MAY., JUNE JULY A UG . SEPT. OC T .

Norma ls
1875-1949 3.77 7.09 11.04 11.06 12.09 9.50 6.91 4.96 15.00 4.59 4. 15 2.90 2.81 2.50

Extremes: 0.52- 1.74- 2.69- 3.07- 3.35- 1.45- 1.62- 0.97- 2.20- 1.62- 0.60- 0.69- 0.76- 0.00-
13. 18 39.92 32.46 36.04 38.98 27.60 2 1.41 16.49 29.20 10.23 12.52 6.41 9.83 9.40

1947 10.36 3.42 8.06 6.83 L '6 9.69 3.50 5.66 22.57 2.76 3.91 2.20 1.24 0.00

1948 2.52 6.83 8.23 5.10 8.04 12.13 2.61 1.80 21.79 4.12 2.84 3.34 2.98 0.61

1949 4.0 1 5.48 4.8/ 16.71 8.86 7.01 3.30 10.09 17.17 4.1 1 1.91 1.39 1.39 0.00

1950 3.34 3.42 10.20 5.21 23.18 11.39 2.98 7.02 14.72 4.4 7 5.02 2.80 2.35 0.87

1951 3.15 5.86 11.65 8.20 /0.89 7.98 7.00 7.26 7.43 4.9/ 5.4/ 4.16 3.84 3.87

1952 4.08 2.22 5.26 11.17 16.88 10.1 1 5.69 4.86 12.31 8.22 5.20 3.47 3. /3 5.61

1953 6.06 18.05 11.65 6.59 / 0.57 8.35 11.95 12.75 7.14 10.10 4.72 3.07 2.68 6.25

1954 3.76 11.47 5.00 7.96 14.89 6.20 6.49 6.06 12.88 6.44 5.04 4.Jl 1.53 3.76

1955 4.81 5. 19 4.50 23.28 19.60 10.97 8.83 7.73 8.44 4.66 3.85 3.68 1.1 2 0.85

N OTE: To convert into millimetres, l1lu ltiply b)' 25...



VIII

Table X. Highest w ind speed dur ing one hour In miles. Average
over Mauritius.

I

Crop Year 1949 1950 1951 1952 1953 1954 1955

NOVEMBER - 21 17 24 18 18 14

DECEMBER 18 16 24 21 15 16 15

JAN UAR Y 27 26 21 22 18 28 13

FEBR UAR Y 20 24 20 25 15 15 34(1)

MARCH 20 17 18 25 15 15 29

APRIL 18 21 17 22 20 16 16

MA Y 20 19 20 24 22 22 19

JUNE 24 20 23 25 23 20 22

JULY 21 23 21 20 24 16 17

AU G UST 18 19 24 25 24 23 20

SEPTEMBER 20 21 21 21 20 19 19

OCTOBER 18 19 20 20 19 20 14

NOTE; (1 )

( 2)

Cycloni c wind above 30 m iles per !tour.

T o convert into : knoie m ultip ly by 0.8 7.

k ilometres ihr. multiply by 1.61.

metres /sec. multip ly by 0..15.



IX

Table Xl . Production and Utilisation of Molasses .

N P K equivalen t
Used for Available

in mol asses
production as

Production Exports avai lab le
of a lcohol fer tilizer

Year as fertilizer

M. To ns M . Tons M . Tons M . Tons
Metric To ns

N IP 2 0 5 K 20

1948 85,308 - 42,640 42,768 222 107 2,198

1949 96,6 70 1,867 41,728 53,0 75 276 133 2,728

1950 98,496 79 25,754 72,6 43 378 182 3,734

1951 125,819 3,601 44,896 77,322 402 193 3,974

1952 113,756 40,537 29,878 43,339 225 108 2,228

1953 141,449 67,84l) 16,037 57,564 299 144 2,958

1954 120,495 89,912 8,300 22,283 116 56 1,145

N OTE : A pp rox im a te ex port of IlIolasses ill 1954 a ,,,oullted to 90,000 m etric rons.
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Table XII. Variety trend in Mauritius 1930 - 1954.

% Area Cultivated

'" '" N

'"
O/J O/J t-eo COl c: -c: :'=:0\0 .- t--0- ----- 00 N N :0 r- M

'" :0 <U p., r- - M <U M -clj - ~OP::: ~ 00 ----- ~ <U -----<U 0 - \0c: <U M N <Jl- .- Mc: '" clj "Op., - <U r-clj on"
"''''" MP::: -: i ~ c: M!-< 0.: on clj t-_ 0 .<1) t--... ----- ::E .£:J
<U~O p., P=I. ... ~

M
<U M

::E 80 ..r::::: M
IIJ ....
0 0 P=I

1930 57 10 16 - 2 - - - -

1935 48 7 16 1 15 - - - -

1940 29 1 1 5 40 2 5 - -

•
1944 5 - - 2 27 37 7 - - .

1950 - - - - - 91 6 - -

1953 - - - - - 83 5 8 -

1954 - - - - - 83 5 10 2





Xli

Table XIV. Percentage weight of ratoons In total cane production on
estates.

Year Is land West North East South Centre

1949 82.0 75.9 78.9 81.7 83.3 82.3

1950 83.0 79.1 82.3 83.5 87.3 83.9

1951 87.6 80.0 82.5 85.6 91.5 86.3
I GJ

1952 88.6 85.0 83.4 87.9 90.2 86.7

1953 87.8 85.9 87.7 88. 1 88.5 85.4
; 0

1954 88.0 83.8 86.8 89.6 89.4 85.3

NOTE; T he weight nJ cane produced on esrures in 1954 was v<rgins 288,500 tons ;
ratoons 2, 120,000 tons.

Table XV. Average yield of virgin and ratoon canes on estates, 1947 
1954: tons canes per arpent.

Isla nd West North Eas t South Centre

Virgin 35.2 41.2 34.4 39.3 33.7 34.5

1st Rat oon 32.6 34.7 33.5 33.9 31.8 31.6

2nd " 30.7 32.7 30.9 32.2 30.0 30.4

3rd " 28.9 31.3 29.3 31.0 29.5 28. 1

4th " 28.5 30.0 27.5 29.7 28.9 27.2

5th " 27.7 29.1 26.7 27.0 28.7 27.4

6th " 27.6 - 26.0 - 28.2 -





XIV

c n OS S
Number N umber of

of cro sses made seedlings obtained

M. 112/34 x M.336 6 660
" x M.63/39 2 1573

x M.213/40 1 760
x M.423/41 2 2020
x M. 147/44 1 490
x M. 381/51 2 38

" x P. O. J. 2940 3 119
x P. R. 905 3 48
x R. 397 1 0

M. 24 1/40 x Ebene 1/37 I 0
" x P. O. J. 2878 1 0

x P. O. J. 2940 I 0
x P. R. 905 2 8

M. 311/41 x M.336 2 48
" x M.423/41 2 30

x M. 147/44 2 10
M. 129/43 x Ebene 1/37 7 586

x M.63/39 2 864
x M.423/41 2 354
x M. 147/44 1 63
x P. R. 905 2 177
x R.397 I 0

M. 24/47 x Ebene 1/37 2 534
" x P. O. J. 2940 I 430
" x P. R. 905 1 10

M. 63/47 x Ebene 1/37 3 3
M. 381/51 x " 3 0
M. L. 3 - 18 x Co. 290 2 0

x Ebene 1/37 3 1362
" x M. 63/39 I 610

x M. 147/44 2 2130
x R.366 I I

P. O. J. 2878 x Co . 290 2 6
" x M. 147/44 2 66

Total 181 30466
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