BOTANIUAL STATION, —BARBADOS.

OCCASIONAL BULLETIN OF

Miscellaneous Information.—No. 4

ReprortT ON FuNGUS ATTAcKING CANES IN THE West lypies,

G. MASSEE, Esq.

As the fungus which attacks sugay canes had nearty $he whole of last year caused
considerable anxiety snd loss to those engaged in thn sugar induastey and as  there wers
mauy and ocnoflicting opinions expressed as to the cuuse, effset “and variety of this
pest ; at the beginning of the vear I forwarded to the authoritias at the Royal Gardens
Kow, a series of eanes containing what appearsd to be "typical specimens of the various

ts both fungoid and imsect at that time attacking the canes at ‘this Station. Mr.

,%?:uis, the Assistant Director, to whom I had addressed the sonsighment, was 'a,brqaé_

‘mt the time, but Dr. Thisslton D¥ec, the Director to whom I a.m‘g;-em;y indsbited for

a1l the trouble he has taken in the o tter, most readily and kindly had them reported

on and as he considers the fungud a very serious pest, T ams, with the pen:;gjs,si(,ﬁ ‘of
b

His Execellency the Governor, pubfishing below Dr. Dyer’s letter to the Colonial Office
and Mr. Massee’s report. N . . ,

JOHN R. BOVELL,
Superintendent.

Royal Gardens, Kew. to the Colonial Office,
Royal Gardens, Keéw,
‘April 5, 1893,
Sir,—-I have the honour to inform you that for some time past numerou -
munications have been addressed to thia establishment respecting }z; dise;se rv:h?cheolz;s
made its appearance in the West Indies amongst the Sugar canes.

' 2. The injuries which the canes suffer from the attacks of insects popalarly
known ss ¢ borers” have long been knowa and bave been now pretty completeis'
studied. ‘

" A tolerably exbaustive accouni, embodying everything that is at pres .
tained, by Mr. Blandfurd. will be found in the numlér of the Kew Buﬁeet;frgjrasjc;{
.and Auguost of last year. - ¥
. 8. Tho disease which isnow complained of is of a4 more insidions kind andis due
to the attacks of & minute fuogus. Coasidéerable discussion has arisen ax to whether
the mischief is produced by vne fungus or by several, and further, as to whether the
attacks of the fangus precede, follow, or are concomitants of the injury inflicted by the
borers.

4. Buch mabfarial for ipvestigs.tion ag has been hitherto sent to Kew from
the several botanical establishments in the West Indies bas been inadequate and has
only yielded ambiguona results.

I howsaver recsived & letter early this year froma My
Jobn B.. Bovell, Superintendent of tue Botanical Station ai Dmi:«{is Refi‘mumry “Bac-
baedos, »

from which I enclose an extract advising me of the dispatch of a very complete
series of diseased canes. " )
5. I entrusted these to Mr. George Masuce, a well-known expert in M o
made n carefal study of them in the Jodrell Lmboratory at Kew. PI enzl,,s‘:ec;}aiyobywif;
the preliminary report with which he has farnished me. This complefely establishes
(I) the dispase is due to a fungus, a species of Tricosphanria ; this like many
allied fungi, has the peculiarity of possessing more thau one reprodactive phase. These
different phases bave been ~mistaken for distinct fangl but as a matter of fact they ‘are
not so, but are capable of reproducing one znother.
(1L The Tricosphoria is evidently = very destructive parasite. Tt can effecca
lodgment in  the young leaves of the “Buagar-cane but not ou the mutnre ouss. Buy it
- readily . takea advantage of any woand such as is produced by ths remsval of young
.- shoots or by the différent kinds of *“Borers.” It is this latter circamstanse waich has
Jed t ,A;galé.dyr‘wh‘;ebthg fungus produces to be regarded asg having som2 caaanection
with the  * Borers.” ' ’

" 6. No pratgionl remedy os@ be saggested to check $he progress of the diseasa beyond
the  carefol destructicn by burning of every diseased care. g
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7. I may be permilted to suggest that a: copy ol this ‘Tetter should be communicated
to the.Government of Barbadoes  and to such gther of the West Indian Colpnies, interested
in sagar prodtction as the Becretary of Stute vy deemn desidable. ...

. & I may add that "Mr. Msssee propeoees 5 publish  a- detailed mceconnt of the -
Triccepheerin which “pesters s many points of scientfificinterest in the *f Annels of Betany.”

I am, &c.,

(Fgd) =~ W.T. THISELTON DYER.
The Hon. R. B, Mrapx, C.B, '
Coleninl Office. .

Extrast from  letter from Superintendent, Dodds Botaricel “Stafionr, Barbddos,
deated Februvary 13, 1893,

As the guestion of n fungus attacking capes whieh have. pot been first ipJuegd
by the motb-borer is still a Jdetatable point with those ower your way who tsike ‘an
Jjnterest in the matter, T am sencing per Mail Stearper to-day, care of Messrs. Obree &
Co., Bouthampton, » box contaiving. (1) canés which bave bLeén just attacked by ‘the
farigus, and in whick no sboet oramoth-borers ale present as yet, as far as I ‘can ‘gge
withoitt cutting up the cane. (2) Cunes which bave been attacked with the fupgas a
little longer and in which shot borers bave entered bub no moth-boréer. (8) Caies
with fungi, shot:borer and woth-boler. (4) Canes killed by moth-borer only.

Preliminary Report on the Sugar-Cane Disease.

The sbundant supply of living wmaterial, consisting of 18 large canes, illusirating
every stage of the disease, sent to Kew for investigation by Mr. Bovell, from Barbadés,
‘has enabled the vexed questiop as to the part played by fangi in cobnection with the

pugar-cane disease, to be conelusively setfled. . ) _ .
Each -cane was aceompanied by s description of the supposed cause of discise

as kiled by “shot-borer,” *‘moth-borer,” ‘ fnpgus,” and in some cases two’or all the

above - were described as being present on the same ‘cabe.

“Mieroscopic eXamination showed the presence of the fupgus in every cane, btt%in
gome inktarices owing to the absence of fruit, .its preésénce eonld nct' be “deterted by
the naked eye. i N F

Quly ene  fupgus—an undescribed species.  of Tricospheaeria- —whs found on the sabies,
The - iden cutertaired by soine planfers thai prgre than one fungus is cotnected with the
disease, . probabily arises from the fact that the Tricospbria has ab. least three distinct
forms of fruib. very different in. genoral appearance, snd whose devslopment-depends “on
the relative vitality of the canes. :

Stage 1. Conidial condition, for the rapid reproduction of the species; appeniing
on the surface of - wonnded parts ms a very delicate, dark-dolovred velvety tmass, or when
old apnd very abundant, penetrating the internal tissue of the cane and profduéing a'blnck
charred appearance, due to the numercus. chaing of large, olive brown  conidia. :

' Stage 11 Medanconizm ferm, bursting through the citicle of ald. cariés in‘the form. of
mintte black pusiules. Often following the ravages of the *inoth borer™ or ¢ shot borer
in dying or ~dead canes. ) B o )

Stage 717,  The Ascigerous form, minute. Black, hdiry  parithééia, present only on
dead and more or less deeayed “portions of cane. L

The conidia from stnge i, obtained from a pure culture, Were placed on "fhe mnbrdken
surfoce of very yonng ‘leaves of Iateral shoots ‘of a healthy  sugar-oane ' plant growing in
the Tily House, Kew Gurdons; in fiva daya the infegted areas showed deep -red bistdhes,

and in fourteen days the conidial form of the.fungus was petfectly devileped, 'tﬁ’;lﬁg;
um in the meantime having passed ingo the shoot and adjoining ‘es. Soon . afters
the young infected shoois decayed and dropped off, miero yic e¥amindtion ‘shovwing that
the mycelinm had passed into the tissues of the pavet N )

Further experimeunts showed that filly  dewselc : 1
fected on an unbroken surface, nevertheless when the surface is bn e tio]
effected A canc about 14 inches in diameter wag funculated by Solting s ddep
introducing myeelivin from a pure cultare . of the eon . in. 16 days the cane was
at this point and the central pertion. was-fonud to be

Lit
: . fod for ‘o @istance of a?n.,
and the mycelinm had extended even beyond 'that ‘distanns i the miitfosnope shi | the
presence of the dark clive conidia formed in tissues away from the light. JIufection alse
readily takes place at poicts where lateral brancheshave been broken off.
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SUMMARY .,

I.-The experiments descrived nbove prove that the youny Tedwes of the sugar-cong
Lan be infected 1y thespores of Tricosphwrin falling on »n unbroken sorface, and u]ﬁg_—t_ha- .
that, the fupgus acts a8 a true paiasite -eventually. killing. the plant. !

2. Ia gidor plants incenlatich can only teke place’ whern the suriace is Wwounded-

but ;_!Ehen at gntramce throvgh u wound-isence effected, the fungus acts as a destractive

: 3. Theifrequent presence of beth fungns asnd * moth borer > or ““‘ghot borer * im
the same cane is explained by the sabove riatement. - Assuming the insect to first ;"nam
the ‘eane, the spores of the furgus would find 'a snitable place for development in the
wound ; hewnce the presence’ of one patasite prepares the way for ancther, and the ' coms
bined: z¢ticon  of the two sucn rods in the destruction of the plant, Nevertheleds the
fungus is not-cutirely dependent on the previous presence of the irsect; but readily finds
entrapee at. bruken peimts and can alone kill the cane.

PROTEOTIVE MEASURIES,

The comidia of the fungus wil not germinate weither will the myceliom yrow im
a 1 per cent of cupric sulphate, but spraying with the ordinary Bordeaux solution is in all
probability not practicable other than in the case of an experimental plot, and would
certainly have nu beneficial effect on an infected area. ) o

Remembering that the myceliaum of thé fungue exbteads, as a rule, far beyond ‘tha
range indicated by irs preseusce to the naked eye in a given cane ; and further, that al-
most every -cane—judging from the material examined-—attacked by the ““moth-harer™
or * shot-borer™ is also infested with fungus, it wonld  beunwiSe to use apparenily
soand, portions of such canes for propagsation. It was observed in those canes killed by
the fungus slone. that tlie diseaze was oldest and most mature near to the root, and tk
suggests the gquestion—\Wus the cane, even'if taken froma healthy atalk, inocnleated wit
the fungus -spores on the cut and exposed surface of the portion used for propagaﬁoﬁ‘;
As a-preventive ngainst this possible cause of incculstion the cut surfaces might be paind-
od with » selutiou of Pordeaux wixines immediately on being cut and repeated
intervals., -

It has becu ubsersed that the fungus causing the suger-eane disease develops readliy
on the young leaves of the bamboo, the same may prove to. be troe of other membersigl.
Graminew, bhence n enrefn]l search should be made for such possible nurse-planis, es
the spores .would be carried for a considsrable distange by the wind. - ’

Finally, slidiscased canes shoiild be burnt and not allowed 4o remain to rot dusing
which vondition they nie simply producing fresh roaterial  for the inoculation of. other

plants.
Previous to ihe reeeipt of the maferial reported on above, several consiguments

of digeased supar cane have been received at Kew, irom Mr. Hart, from Trinidad, caused

by thesame species of fungus, but as the material was cither dry or preserved in spitit

ne cualfarés orinoculations éonid be 'made.
Sed. G. MASSEE.
Aprid 4, 1893. Ged-) *
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