SUGAR-CANE FUNGI AND DISEASES OF PORTO RICO:®

By Jomx R, JoaNsTON, formerly Pathologist and Jomw A. Srevewgow, Pathologist
’ Tosular Bxperiment Station.

INTRODUCGTION,
THE NBEED FOR INVESTIGATIONS OF CANE PUNGL

The sugar cane {Seccharum officingrum) as an economic crop
has been grown in Porto Rico since at least 1548, when the first mill
wag ervected and during all this period has doubtless suffered from
the various common diseases, although no published rveports are avail-
able until about 1870-80.. During this latter period there occurred a
most serious epidenic in the western section of the Island, occasioning
heavy loss. Fvom that time on, although the epidemic as such passed,
there was continued loss through cane diseases, combatted as inform-
ation given by planters indieates, by change of land and the infro-
duetion of new varieties. Following the American cceupation, wkich
gave a great impetus to the industry, the greatly inereased areas
given over to cane have meant increased losses from fungus attacks,
more especially where the extra care in cultivation, so necessary
when one crop is grown continuously, has not been given.

In some years it has been ecommon to find whole fieids ruined
by one or another clisease; and in certain areas it is impossible to
grow more than one or two crops of cane without a period of rest,
in contrast to many parts of Cuba and Santo Domingo where an
indefinite number of ratoon crops are obtained without replanting.

1This paper was originally prepaved by My, Johnston previous to his resignstion in
September, 1914, as pathologist of the Tusalar Experiment Station and was at that time
nearly complete, including drawings and photoprapbs. Circumstances not having permitfed
of its publication before the present date it has now been completely revised and rewrilten
to pexwit of the inelusion of all daia obfsined in the past three years by the junior author,
who has carried on the work sinee Mr. Johnston's departure as well as having Deen con-
nected with the preject for a yesr previous to that time as assistant pathologist. A con-
giderable number of additional gpeoies, some of them mew, bave been added, and otherd
orginally onily provisionally named have Been determined and inserted, together with many
supplementsry nobes and observalions on the other species. The drawings are the work of
the senior author, the phofographs were for the most part orviginally prepaved jointly, and
ﬂ:ied _Ig_l'esant selections and arrangements have been by ths junior author, including some new
adaitiexns. ;

Acknowledgment-is made for asgistance in the maiter of deferminations to Mys. F. W.
Pattersen, T. S. Department of Agrieuiture; Dr. E. A. Burt, Missouri Botanigal Garden;
Dz, B J. Beaver, and Dy, W. A. Murrill, New York Botanical Gaxden; FProf. 0. G. Llovd;
and Dr. W, (. Sturgis. Further acknowledgment is made in gonmnection with the descripiion
of each species on which help has hesen had.

The junior avthor assumes responsibility for fhe form in whieh the paper is here pre-
sented as well as for auy ervorvs that may oceur.
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In some cases it is impossible to grow any cane whalever on what
apears to be fairly good soil, Furthermore, in many fields of healthy
looking eane it is not uncommon to find an enormous number of
stalks ecompletely rotted.

Tn the course of the field work carried on by this depariment,
numerous cases of loss (totalling many acves) from root disease,
rind disease and ofther causes have been investigated. To the losses
from the all-sufficient array of common diseases heretofore known,
is now added the epidemic in the northwestern guarter of the Island,
where the monetary loss hag already reached a total of some hundreds
of thousands of dollars. It should by no means be comsidered that
diseased cane is more abundant than healthy, but rather that it is
often found very abuundant over large areas, and far more prevalent
than should be the case.

Although sugar cane diseases have been studied for many years,
yet even today there is comsiderable comtradiction to be found in
the liferature on the subjeet as to the cause of cerfain diseages and
ag to their relative importance. This lack of vmanimity of epinion
ig partly due to inacecurate, or to incomplete work on the part of
some of the investigators, but is also due in part to the fact that ecertain
fungi causing disease vary in their behavior in different ioccalities,
in different countries, and in different varieties of cane.

For these reasons the work of sugar cane pathologists in other
cotntries may he taken as only suggestive ag to the probable con-
ditions in Porto Rico, and the local problems must be worked out
here on the Island itself. In addition to working over parasitic
fungi that have been studied by others, there are algo constantly
arising new problems more or less peculiar to this country.

The following report is intended to be a complete discussion of
the cane fungi of Porto Rico, so far as they have been determined
and go far as definite knowledge has been obfained regarding them.
The report includes mot only popular descriptions of the fungi,

rand the diseases which they cause, but tecvhnigal descriptions of
the mmportant forms as well, since it iz desired that the planters
may be informed of the various destruetive fungi present in their
cane fields, and at the same time it is important that other workers
in the subjeet may be in a pogition to know what fungi occur, fogether
with the symptoms of the vesultine diseases.

It is perhaps needless to say that there is still much to be learned
about the cane fungi of Porto Rico, especially as regards problems
of control, but nevertheless it seems eminently desirable at the present
time to issue in one veport such data ag is available, inasmuch as
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all the hitherto published data occurs ag seattered notes in various
publications, and many notes are here published for the fivst time.

The identification of the fungi mentioned in thig paper has been
accomplished with considerable difficulty, owing to the lack of the
Becessary literature and authentic specimens for comparison., The
material, however, has been worked over and over for a period of
nearly seven years, and it is believed that the specimens here reported
actually represent the various species ag designated and at least ag
they are commonly accepted. With rvegard to the new species named
bv the suthors, such action has been taken to facilitate reference to
forms of eommon occurrence which it has not been possible to con-
neet with previously established names, although it is freely recog-
nized that our scanty resources in the way of mycological literature
may have resulted in some errors. It is held, however, that it is
preferable to give a complete name to such fungi together with &
~ deseription and illustration, than to mereiy refer them to their genera
or leave them out entirely.

Between twenty and thirty other fungi, many of them of the
tamily” dgaricacexe, have been collected but are in large part omitted
from the present paper, because of insufficient material for study.
None are of any known economic importance, and for the most part
have heen collected bhut onee. A list of these is given in go far as it
has been possible to place them in the proper genera,

PREVIOUS WOREK IN PORTO RICO.

In as much as the present paper is based upon investigations
carried on since November, 1910, and as there have heen no stndies
along this line in Porto Rico gince that time, other than those of
the authors’ or than those carried out in cooperation with thera, it
will include the whole history of the study of cane fungi and diseases,
if a short resumé of work prior to the above date is given, together
with an account of the various publications tssued from this D\pm =
ment Station sinee that time. 3

It has been difficult to obtain information either oral or published
concerning the epidemic of 1872-80, although it is knowi to have
been most severe. Tt wag investigated by a commission of three
members, including Dr. Agustin Stahl and a report issued in
1878 (1*). In spite of their earnest endeavors no cause was found
and their principal recommendation was the intreduction and cul-
tivation of new and more resistent varieties.

1Figures in parenthesis vefer fo literatuve-cited, page 238.
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Some years later Don Mannel Fernéndez Umpierre (82) pub-
lished@ an account of his observations and experiments for the con-
trol of the situation in his Manual Practico de lo Agricultura de la
Cafie. According to his statements the disease, if such it were, was
completely conitroiled by thorough preparation of the soil, and sub-
sequent, careful cultivation with especial eare to provide proper
ditching. This latter detail was considered of great importance for
the providing of a uniform moisture supply, avoiding the extremes
of a water logged soil or a parched condition due to excessive drain-
age and evaporation in times of drought.

According to Massee (61) a cane fungus was sent from Porto
Rico in 1878 to M. J. Berkely, who mamed the species in a leiter
Darluce melaspore. Cooke in publigshing this species ascribes the
fungus to Australia, which iz congidered an error by Magsee. The
identity of the fungus, whether with Diplodie or with Melanconsum
sacchary, is not, positive but with little doubt pertains to Melanconviim,
a ithouﬂh both fungi oceur here.

With these exceptiong there appear no avallable notes on the
cane fungi up to the time of investigations by the staff of the Maya-
gilez Experiment Station. In 1908 Prof. . 8. Barle (21) of the
New York Botanieal Garden made a brief investigation of the insects
and the diseases of the economic plants of Porto Rico in the course
of which he encountered s sugar-cane root rot. He deseribes this
disease (found between Yaunco and Ponee) ag one in whieh the
youhg ratoon canes were very pale in-color, almost milk white, and
their growth very feeble. The ¢ld stubble and the bage of the young

- eane was enveloped in a mass of white mycelium of some hymeno-
mycetous fungus. No fruiting bodies were found on the stubble ar
young cane buf specimens of a Schizophylium were found and the
suggestion is made that there may bhe some connection between the

ssfungus and the diseased condition. Oun succeeding pages it will,
however, he noted that what was seen by Prof. Earle was undoubtedly
a case of chlorosis of cane together with one of the root fungi, pre-
swnably Marasmius sacchare or the s*te}hte erystal fmlﬂua H”i.f?t‘fi]c‘fﬁ(!
stellifera.

In the report of the Mayagiiez Experiment Statzon for 1907
W. V. Tower (86) reporfed an outhreak of the rind disease {due to
Melanconwwm sacchari) on the south side of the Tgland.

In the report for 1908 G. L. Fawecett (26) reported the sugar cane
of Porto Rico as largely Tree from fungus diseases, with the exception
of some disgtricts on the eagt coast where. there had been excegsive

The canes in one field were found to be suffering mueh
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from the attack of a goil fungus which was not identified. Slight
attacks of the root disease were noficeable in many comparafively
healthy fields in other parts of the Island. The rind disease was also
present to some extent in some of the fields.

In the report for 1909, Fawcett reported ‘‘that root disease of
cane cauged by the attacks of various organismg is quite prevalent,
especially on poorly drained fields of old ratooned came. Two of
the fungi reported as prominent in cauging this disease, (Marasmins
secchart and the stellate-crystal fungus have been found. Up fo
this time the latter fungus has been noticed only on old leaf-sheaths,
‘never on freshly decayed roots. # % The rvind disease is com-
mon bub as it 1s invariably found following the attacks of stalk-borers
and does not affect plants except those already spoiled by these insects,
1t is hardly to be considered. For the pmmeapple disease which des-
troys the new planted seed cuttings, dipping of the seed cane in
Bordeaunx mixture ig practiced on some of the large plantations with
Tesults reported as successfal.’”

A bulletin (63) of the Mayagiiez Station published in 1910 devotes
9 page to a general digcugsion of diseases of the sugar cane, gtating
that the root and pineapple diseases ocecur in Porto Rico. and referring
the former fo Marasmius plcatus, an error.

During the same year My, John R. Bovell, Superintendent of the
Local Department of Agriculture of Barbades visited Porto Rico at
-the invitation of Guénica Centrale, confining his studies to the fields
of that company. In his report (9) he lists the following diseases
found attacking the cane:

Root disesse__ . _____ e Marasmins sacchart Wakker,

Btem (red-rot) disease ——-Colletotrichum faleatum Went,

Pineapple disease .. Thielaviopsis paradoze (De Sewvnes) v. Holn.
Rind disease. Beloneonium secehard Mass,

Ring spote Leptosphaeria sacchari v. B. de H.

-~ A -general discussion follows of the value of producing new seed-
ling varieties, of the necessity of cleaning badly diseased fields of
all infected material (the burning of trash is recommended), of the
proper methods of cultivating, and of treating seed. The use of
legumes, in particular of cowpeas, is recommended as well as the
maling of silage of cane tops. The report concludes with notes on
the prevalence and symptoms of each of the diseases listed.

Work on the diseases of sugar carve wag taken up at the Experi-
ment Station of the Sugar Producers’ Association of Porto Rico in
November, 1910, as already noted, and the fivst report (45) of pro-
gress was published in the following year. This ineluded a general
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digeussion of the subject of cans digeases and their treatment, fol-
lowed by specific aceounts of the more important diseases encountered,
their gymptoms, cauges, and methods of comtrol. Hleven ‘diseases
are so treated, root disease, rind disease, red rot, red spot of the leaf-
sheath, red rot of the Ieaf-sheath dry rot of the stalk, leaf spot top-
rot, and chlorosis.

Tn the report of the next year (46) progress is 1ep01ted i the
field and laboratory studies of various fungi, and the results of pre-
Liminary experiments for the control of the various diseases are given.

The genior author presented before the December, 1912, meeting
of the American Phytopathological Society a paper entitled ** Notes.
on the Fungus Diseases of Uane in Porto Rico,”” an abgtract of which
appeared in ‘“Phytopathology’ (47). ™This paper listed some twenty-
three species of cane fungi, not all of them completely deterniined.
and gave some notes concerning their economie importance. .

The third report (60) of the pathologist contained a list of projects
then under way, including studies.of root diseases, red-stripe disease,
and field experiments for control of some of the other cane maladies. -
Two Ffurther publications (48, 51) issued at about this time deal
in general with cane diseases and their control.

. In“the third report of the Board of Commigsioners of Acrucultule
1ssued at the time when the Sugnr Hxperiment Station had been hut
lately turned over to their direction as the Ingnlar Experiinent Stafion,
‘oceurs a statement of projects, some of which concern sugar-cane
fungi and diseases. Additional notes on the subjeet have been in- -
cluded in the fourth and fifth veports (74, 756) of the Board issued
since that date, further mention of which will be made i the %peclﬁc

accounts to follow.
DISEASES NOT QCCURRING IN PORTO RICO.

While Porto Rico has its full measure of cane diseases, it is, how-
ever, fortunate, to the extent that quite a number of diseases serious
in other parts of the world do not occur here. Foremost among
these may bhe mentioned Sereh, the mysteriong malady of Java and
the Hast Indies. In some respects the motthing disease, or whatever
term may be given the present epidemiec, resembles Sereh without
the distingnishing symptoms of the latter being present. It has in
ity progress to date, however, resulted quite ag seriously as any Serel
attack could. _

The gumming disease due to the action of a bacteriwm (Bacierium
vascularum Er. Sm.) and present in New South Wales, Hawaii, and
other parts of the world, is a serious cane disease not encountsred
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here. The iliau (Gnomonis thiew Lyon) of Hawaii and Louisians
is still another discase that has not reached the Island. Among minor
maladies are the rust {Uromyces Kuhnii [Kriger] Wak. & Went),
" ‘the smut (Ustilago sacchart Rabenhorst), an internal rot due to Ceph-
alosporium secchors Butl, black rot (Sphaeronema adiposum Butl.),
and a number of leaf spots. WNo phanerogamie paragites have been
collected.

A plant quarantine service was established in 1910 and cane
.enttings brought fo the Island ginee that time have been carefully
" ingpected and treated. Many importations have heen destroyed or
planted in quarantine for observation. Through the continuance of
this service it is hoped that Porto Rico will be spared the necessity
of combating any new additions to the already long list of sugar-cane

maladies.

DfSEASES ATTACKING THE ROOTE AND BASE OF THE STALK.

THE ROOT PUNGUS (Marasminsg sacchars).

) Harasmius sacchars hag been collected from practically all parts
of Porto Rico, some of the determinations being based only upon the
vegetative condition, but for the most part upon the fruiting hodies
s0 that the determinations are to be relied wupon. The sporophores
are found comumonly only n the rainy season when the g‘rpund and
surface layer of vegetable matter are completely soaked. They occur
both upon cane tragh and npon the lower leaf sheaths of the standing
cane.
Thig fungus oceurs commonly only on fairly heavy or heavy soils,
seldom on gandy soils. It is most abundant in low lands that are too
heavy to plow with any convenience, or in land that has not been
well plowed through neglect or other reason. It is found most abun-
dantly in fields of ratoon cane, and the poorer the soil and the eulti-
vation given, the greater is the damage from this fungus. Hields
affected with chlorosis were examined to see if such a condition
favored the development of the root fungus. In no cage did there
seem to be any correlation between chlorosis and Marasmaus sacehari.
Hxamination has also been made many times of cane stocls whose
roots were injured by the white grub or the root weevil. Affected
roots of this sort also msually show the root fungus. Supposedly
the injury wonld give a free entrance to the fungus, but on the con-
trary, it is also true that the root fungus is common on roots not
apparently injured by insects. '
In connection with studies of the moftling disease, while con-
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siderable root disease has been found, the lack of evidence of the
presence of Marasmius socchart in any amount, transfers the diseus
sion to the account of the mottling disease itself.

Injury—~The injury caused iz primarily upon the roots. The
mycelivon enters the roots, distintégrates the fissues and prevents a
proper absorption of water and nuiriment from the soil. As a resulf
of this injury to the roots there is the secondary effect upon fthe
development of the plant. According as the attack is sever or mild,
the host shows a varying amount of leaf curling, a dwarfing of the
stool, and often an early succumbing to less vigorong parasifes such
as Melanconium, .

Tnjury to the roots can be ascertained by direct examination, a
slow tedious process, or to a certain extent can be diagnosed by
gymptoms above ground. The fungus itself evemtually appears on
the cane above ground, growing within and wupon the lower leaf-
sheaths, some times one-half or two-thirds the height of the stalk
The externa! appearance is a white mycelial growth, whicl is con-
spicuous by its rather smooth membranous appearance in contrast
to a disgtinctly filamentous -growth. Tearing away the affected Ieaf-
sheaths reveals the fact that they are decayed, and are glued together
as it were by the membranous growth, to the underlying sheaths and
the stalk. The decay of the lower leaf-sheaths may not in itself he
of great importance, but the binding of the leaf-gheath to the stem
is very uvmdesirable from the point of view of the mill worker who
prefers clean cane.

This fungus, like some others, appears to make great headway
when once it has attained a strong foothold on the host. Thus the
fungus may develop well on plant cane without doing appreciable
injury, but may so increase its foothold on the ratoons as to do double
the injury. As a result of this action if is a common gequence that
- plant crops are fair in certain loealities, the first ratoon is consider-
ably poorer, and the second ratoon often dies out completely. The
damage may be restricted to one or a few stalks in a stool, or more
comrnonly it may affect an entirve stool as well as one or more adjacent
stools to form the characteristic digease spots, or 1nore rarely large
portions of flelds are entirely affected.

The injury to the plant may Dbe considered threefold: the growth
of the plant is checked often to the point where no merchantable
cane ig produced, the matfer of clean cane is rendered difficult, and
the cane becomes more susceptible to other diseases.

Loss—To estimate the loss caused by a disease of this nature is
alwavs a complicated matter and for that reagon usualiv highly nnsat-
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isfactory. Cane diseased with Marasmius socchari may also he
affected by poor soil, poor cultivation, drought, inseet injury, and
other fungi, and therefore to distinguish the injury domne directly
by the root fungus ig almost impossible.

In general terms, some idea of the tremendous loss that way
- safely be attributed to this fungus can be given. In certain areas
on the north coast in the district from Candévanas to and beyond
Rio Grande, it is in gome years impossible to obfain move than one
ratoon crop, and in one large area the plant crop was a failure, largely
owing to a decay of the rodts due to this fungus. In a eertain area
of a few acres, in the Fajardo district in 1913, the plant crop refused
to develop normally, at nine months of age appearing no larger than
the normal cane at three months should. In adjacent areag in hill
land third ratoons were a failure over several hundred acres.

On the south coast not far from Pouce in 1911, a large arvea of
Otaheite cane failed to give a plant crop. Fields to a fotal extent
of several hundreds of acres have been investigated (Report 1914-15)
dnring the past two seasons in the Juncos, Fajardo, Toa, and Afiasco
distriets where the cane had been practically destroyed by root disease,
aided by unfavorable weather,

Host Planis—In order to thoroughly work out control methods,
it is essential to know on what plants other than sugar cane the fungus
oeenrs, if any. Marasmius secchari has been definitely collected on
wild pineapple, (Bromelia pinguin), on the common malogilla or Para
grass (Pomicum barbinede), on Andropogon bicornis, and on rotiing
eoconut husks. The sporophores were found abundantly on wild pine-
apple leaves that were still upright hut badly diseased from some cause.
The plants were heavily covered with vines creating a wvery damp
situation. The material on the malojilla occurred in a similar situa-
tion. It is mot, however, considered that the fungus was the rause
of any digease on these plants, but rather that it was present as a
mere saprophyte in which condition it is very common on cane trash.

Occurrence in other countries—TLewton-Brain (55) gave the first
description of the fungus in the West Indies, together with an illus-
tration. Since then there have heen many referenmces to the occur-
rence of this fungus in various parts of the British Tslands, and they
may be found in the publications of the Imperial Department of
“Agriculture and of the various local departments. They include
reports from Barbados, Trinidad, St. Vincent, St. Tmeia, Dominica,
‘Antigua, St. Kitts, Nevis, Virgin Tslands, Grenada, and Monserrat.
In British Guiana the disease was first definitely studied by Baneroft
(7) although first reported by Stockdale. Bameroft’s account deals
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with the history, symptoms, and prevention of the disease which
had in some districts proven serions. s

The occurrence of the fungus in St. Croix, American Viegin
Tslands, i noted by Dr, Longfield Smith (68, 69) in his annual reports.
It hag been collected by the senior author in Santo Domingo.

Horne (39) reported in 1909 Marasmius sacchari as ocunrring in
{Cuba. He states that, ““Vigorous first-year canes may have the lower
leaf-sheaths matted fogether with fungus and show no sign of injury,
while plants attacked at the root may not have the sheaths matted.”
Symptoms of the disease are rather filly described and recommenda-
tions are given for its eradicatiom. :

Root disease was fivst reported from Hawaii by Lewton-Brain in
1905 but was not definitely determined as due to Marasmaius sacchari.
Cobb (14, 15) reported a variety of Morasmius secchari which he
named var. Howoertensis. His deseripfion, however, agrees so well
in detail with that of the West Indian material seen by the authors
that it is believed to be identical with it, and typical of M. sacchari
rather than a true variety. The damage done by the fungus is given
as considerable. ‘ )

Thig fungus has been deseribed in several publications (90, 91)
from the Javan Stations, and also in Kruger’s ‘‘Das Zuckerrohr und
Seine Kultur,”” and Wakker and Went’s “De Ziekten van het Sui-
kerriet op Java.”” Injury cansed by this fungus was said to be-
serions in the seed beds and in the growing cane. The deseription
of the Java fungus differs from that of the West Indian “in a few
details but it is generally understood at present that they represent
the same species. Morasmaus is given as the catse of oné ‘of the
more important cane diseases of Mauriting by Stockdale (78).

Description.—As ordinarily seen in the field Marasmius sacchars
is represented only by the white mycelium at the base of the stalks.
During periods of rainy weather, however, the distinctive fruiting
hodies also appear. These are small, more or less umbrella-shaped
mushrooms, grayish-white in color, and growing near the base of
the stalks on the outside of the leaf-sheaths. The top of the fungus
varies from about one half inch to one and one-half inches in diameter.

The following is the technical deseription:

MarasmrUus gacomarr ‘Wakker.

Gregarious or fagciculate at the base, persistent, feshy-membra-
nous; pilens white, widely campanulate, then dingy white, plane or
cup-shaped; 16 mm. diam.; lamellae white, simple or bifurcate; stipe
central, white, 15 mm. long, tubiform at apex, villous at the hase.
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Hyphae white, sporidia hyaline, continuous, irregularly oblong, every-
where attenuate, rotundate, 16-20x4-5 mu.

Poirvo Rico—On cane, Ponee, June §, 1911, 4062 4063 ; Fortuna,
June 10, 1911, 4064; Rio Piedras, Aug. 19, 1812, 4530, Sept. 18, 1912,
4597, Sept. 25, 1919, 4615; Candévanas, Oct. 10, 1912, 4627; Mameyes,
Dec. 3, 1912, 4691 ; Rio Piedras, 1915, 30561, 3168. On Panicim bar-
binode, Cfambalache, May 19, 1911, 4060 ; Patillas, Jan. 30, 1913, D. L.
Van Dine. On Bromelia pingwin, Rio Piedras, Nov. 12, 1912, 4730,
On Andropogon bicornis, Rio Piedras, May 30, 1914. On coconut husk,
Santurce, Mrs. E. G Britton, Feb. 12, 1914, 1471. Also collected a
number of other times ot Santa Tsabel, Tofzd, Carolina, Fajardo, Jun-
o, Camuy, Quebradillas, Toa Baja and Rio Piedras. Of common
oceurrence in all parts of the Tsland. (Pl XX, fig. 1; pl. XXVI,

figs. 8, 9, 10.)

THE STELLATE-CRYSTAL FUNGUS {(Himendie stellifera).

Tl‘here ig probably no form more common on cane in Porto Rico
than the so-called stellate-erystal fungus which is eommonly found
at the base of the stalks, cementing together the leaf-sheaths, as do
other species growing in this situation, and penetrating the roots as
well. Although of such constant oceurrence the question of its para-
sitism is as yet doubiful and will remairi so wntil studies wnder con-
trolled conditions of this form in oompmsou with other root fungi
cap be carried out.

Field observaiions have demonstrated its presence on a consider-
able range of plants other than cane, particularly those grasses which
have a similar habit of growth. If has been found extermally at

the base of the following plants:

Andropogon bicornis Paspalum plicatulum
Cymbopogon citratus Paspalwm schreberionum

Cyperus sphacelatus Paspalum underwoodii
Dickromena eiliata Paspalum virgatum
Heliotropium indicum Bynscospord eyperoides
Paniowm lazum ' Sporobolus jacquemontii
Panteuwm masimem Stenotaphrum secundatwm

Paspalum ponioulatum Syntherisma digitata

The first mention of this fungus outside of Porto Rico is by
Lewton-Brain (57) who deseribed and figured it in connection with

1In the ciiztions in this paper all collections up to Sepiember, 1818 (accession numbers
4000-5000) are by the senior author, those from fhat date until July 1934 (accession num.-
hers 1000-2100}, are joint collections and all sinee that time, (accessmn numbers 21008500,
omitting the 4000 series) by the junior author, unless ctherwise stated. Specimens of all
© collectiong, except of some of the eardier numbers, are deposited in the herbarium of the
Insular Kxperiment Station, Rie Piedras, Porto Rice, and in so far as duplicate material
wag avaidable in the herhariwm of tite New York Botameal Garden,
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It was again mentioned by

his studies on root diseage in Hawail
In neither instance

Cobb (15) in a succeeding Hawatian bulletin.
was it named, although a possible connection with Marasmius sacchary
wad suggested. Baneroft (7) in British Guiana in reporting on a
root disease which he attributed to Marasmius, mentions stellate
crystals as one of the characteristics of the myecelium. What is -
apparently the same fungus was reported from Porto Rico by Haw-
cett (26), from St. Croix by Longfield Smith (69, 70) and from
Jamaica by Ashhy (3).

The presence of this fungus on other plants than cane suggests
an error in the current method of combating root diseage, the turn-
ing of the land to pasture. It will be much more effective to plant
a legume (cowpeas or velvet beans), and so starve out the fungus.

Himantia stellifera Johnston sp. nov.

Mycelium cob-webby, or somewhat dentritic, white, ascending the
lower leaf-sheaths and penetrating the roots. Hyphae with clamp
conections, and bearing on short side branches stellate crystals of

caleium oxalate. No fruiting bodies known,
Differs from Hémentie sccchars Speg. and Himaniia gultulifere
Speg. in the presence of the stellate crystals as well ag in other essen-

tial points.

Porro Rico.—On cane, Rio Piedras, Jan. 12, 1914, 1183, (type);
Juncoy, Aug. 23; 1915, 3060; Cambalache, March, 1914, 5136. Ou
Cymbopogon citratus, Rio Piedras, Oct. 26, 1914, 2282, Oect. 1915,
3212. Collected or observed on cane and many other hosts commonly
in all parts of Porto Rico. (Pl XIX, fig. 2; pl. XXXI, figs. 1-4.)

THE GRANULAR LEAP-SHEATH FUNGUS (Odonfia saccharicola).

This is & very common fungus oceurring at the base of cane stalks
binding, (as is usnal with fungi of this nature) the lower leaf-sheaths
firmly together and to the stalk itself as well, so as to make their
removal difficult. Whether or not the fungus penetrates helow
ground to the extent of attacking the roots is a point which it has
not yet heen possible to investigate. The only visible damage is the
rotting of the leaf-sheaths which are permeated by the white myeelial
elements. Fruiting areas occur as uniform thin white patches with
a granular somewhat powdery surface encircling the stalk from the
ground Jevel to a height of eight inches or a foot. (Pl XIX, fig. 1.)

This fungus is very commonly found on all varieties of cane and
oecurs - apparently independent of whether the stool is healthy or
otherwise. It is very common on canes attacked by the mottling
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disease but mo more so than the canes in the Hxperiment Station
fields. In all studies of root disease made heretofore, however, this
form hasg been beyond much doubt confused with other forms present,
and the presence of root disease has been assumed where it occurred.

This form may easily be confused with the much less common
species . sacchari, which is treated uvnder minor fungi. To quote
Dr. Burt, ““O. secchasicola is thinner and is composed of shorter-
celled hyphae which are not suberect, not nodose-septate and do not
bear spores in the interior of the fructification. The stellafe crystals
are present abundantly in all specimens * * * and appear to
be of aid for recognition of this species.”’

AODON,I’I‘IA SAGOHARICORA Burt, Mo. Bet. Garden 4, No. 3, 1917.

Fruetification resupinate, effused, adnate, very thin, pulveruient,
not cracked, whitigh, drying cartridge-buft, the margin narvow and
thinning out, granules minute but distinet, about 6-9 fto a mm., in
strueture 30-50 mu. thick with the granules extending 45-60 mu.
more, composed of loosely and somewhat horizontally arranged
branched, short-celled hyphae, 2.5-3 mu. in diameter, not nodose-
septate, not incrusted but having in the spaces between hyphae nuo-
merous stellate crystals 4.5-7.5 mu. in diameter from tip of ray to
tip of opposite ray, cystidia hair-like, flexuous, not incrusted, septate,
weak, often collapsed, tapering upward to a sharp point, 1.5-8 maL
in diameter, protruding 8-18 mu., about 1-3 40 a granule at the
apex; bagidia gimple, cylindric-clavate, with 4 sterigmata; basidio-
gpores hyaline, even 55 X 5.5 mu., flattened on one side. Dy, Burt’s
description.

- Pormo Rico.—On cane, Vega Alta, July 5, 1812, 4525 Rio Ple-
dras, Jan. 9, 1914, 1172, Jan. 18, 1914, 1184, Jan. 1915, 2657, 2657-¢,
Oct. 5, 1915, 8176, Dec. 1915, 3617, Feh. 9, 1917, 6193, July, 1917, 6589 ;
Candvanas, June, 1916, 5502, Also observed at Juncos, Toa Baja,
Camuy, Quebradillas, Arecibo, and Wajardo, Very common every-
where, Original determination by Dr. Burt, 1916, (Pl XIX, fig. 1.}

The exact statug of root disease with respect to the parasitism of
Marasmaius, Himantia, Odontia, or possibly other forms is ancertain
and while it is generally held that Marasmivs at least is a true para-
site, really definite evidence is lacking. Studies under controlled
conditions must he carried out working with pure cultuves of the
fomgl, which has not yet been possible. As is the case with so much
of the work in tropical pathology to date, root disesse studies of a
necesgity have consisted of field observations only, valuable in ag
far as they go, but hardly to be unsed as a hasis for exact determina.
tions of matters of parasitism.
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It has been snggested, and it is believed with good basis, that
Odontia saccharicola is the perfect stage of Humantie stellifers. This
possibility affords a further point 4o be included in the above pro-
posed investigations. The presence of stellate erystals in the fruit-
ing bodies as reported by Dr. Burt affords further evidence of such
a connection. ‘

The need of a greenhouse (a lack which has now been remedied)
from which wind and insects ean be excluded and where moisture
supply and other factors can be controlled to a large extent has been
one regson preventing careful studies of root disease up to this time.
Pot cultures in the open have proven very dlsappomtmg, and more

often than not complete failures.

root-xnor (Heterodera radicicola [Greef] Miill.)

While not due to the work of a fungug, sonie mention of root-
knot for the sake of completeness is desirable in a paper of this
nature. Although a considerable number of economic plants suffer
from nematode attack in Porte Rico (75, 76) particularly some of
the vegetables, cane in so far as observed suffers buf little. In one
ingtance a congiderable amount of infestation wag found in 1915 in
certain fields near Juncog which were suffering from unfavorable
weather conditions, and a rotting of old stools (root disease). So
many conditions were involved that it was impossible to say as to
whether the nematodes were playing any large part in the destruc-
tion of the cane. In experimental plantings artificially infested by
burying typical root-knot material from Colens, only slight infesta-
tions resulted. Root-knot apparently does not threaten any great
amount of harm to cane in Porto Rico. Other species of nematodes
have vot been encountered.

Porro Rico.—0On cane, Juncos, July 28, 1915, 2934; Rio Pie-
drag, 1917. Also collected on a wide range of other hosts, reported

in other publications (75, 76).

DISEASES OF THE STALK,
THE RED wmor {Colleloirichum faleatum).

The red rot or red smut as it is known in Java can hardly be con-
sidered as one of the serious cane diseases of Porto Rico, although
the fungus causing it is one of the most common forms encountered,
usually as a saprophyte. Asg a parasite it attacks the stalk and leaves
causing in the first instance an internal red .rof, and in the second
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a red stripe of the mid-vib. This latter phase is discussed in detail
under leaf diseases. :

Occurrence n other countries—Colletotrichum faleatum was first
reported and described from Java in 1893 by Went (93, 94), and
hag been treated in great detail by Wakker, Went, and other work-

ers (53, 97, 98), in that country, where it is considered one of the

most serious of cane diseases. Its parasitism wag proven by inocu-

lationg and life history studies were carried out.

“The disease has been of equal, if not greater importance in British
India and in fact a perusal of the literature leads to the conclusion
that it i far and away the most serious cane disease of that part ot
the world. Butler (10, 11) has carried out exterisive and conclusive
studies with this disease, although the first report was by Barber (8),
who noted that the disease was apparently parasitic in.one district
and saprophytic in ancther. Butler’s investigations led him to believe
that the fungus was readily transmissible from cutting to ghoot, and
that this was fhe chief method of infection of growing cane.

Lewton-Brain (59) gave a complete account of the disease report-
ing, however, that in Hawail it -was of little importance.

In the southern United States, Bldgerton (23, 24, 25) has inves-
tigated red rot in Louisiana and reports finding a loss in stand due
to the killing of young plants and deerease in per cent of sucrose
through inversion by the action of the fungus. Faweett (27, 28)
reported the fungus from Klorida and the senior aunthor hag observed
it in Florida, Georgia, Louisiana, and Texas, ‘

Congiderable work has been carried out with this fungus in the
West Indies. Howard (48, 44) in particular conducted studies with
it, maintaining that it and not Melenconium was the cause of rind
diseage. He describes the disease ag follows: “The disease appears
about four or five months before the canes arve cut, generally at the
beginning of the ripening period. * * * The first outward sym-
tom of the malady is the drying up of the leaves which commences
at the marging of the older ones, and gradually spreads to the center
of the tuft in from four to six weeks. When this drying of the leaves
iy well marked, the stem of the cane shows a brown discoloration in
one or more places, after which the rind shrivels up, and the discolor-
ation rapidly extends in all directions. On splitting such canes, the
tissues are seen to be of a reddish color, in which darker red areas
can ba seen. Very frequently these darker regions contain definite
white centers, elliptical in vertical section.”

South and Dunlop (72) present a review of the literature and the
- results of inoculation experiments carried out by them in Barbades
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and St. Kitts, They concluded that the fungus is mevely a facul-
tative wound parasgite, gaining entrance largely through borer holes,
and that the disease was not communicated by infected cuftings.

In addition to the above there are veports of oceurrence by South
(70, 71), Ballou (4), Nowell (64, 65), and Dash (18), in Barbados,
Antigua, St. Kitts, and St. Lucia. The senior author reported (49)
it from Santo Domingo. It is mentioned by Averna Sacca (100)
as one of the cane diseases of Brazil.

Tryon (87) mentions red rot as one of the cane diseases of Queens-
land and Stockdale (78) in reports of the agricultural department
of Mauritius gives an account of its occurrence on that Island.

Bed Rot in Porto Rico~The losses due to this fungus in. Porto
Rico in no way ecompared with those reported from other countries.
Tt is of interest to note that this fungus, which oceurs in mogt cane
countries, varies greatly in its virulence ag indicated in the discus-
gion above, Porto Rico being oune of the regions in which it iy for
the most part a wound parasite only. In a very few instances if
hag, in connection with a lack of water, destroyed cane over small
areag, one field of less than one hundred acres heing the only serious
case observed. There are indiveet losges through s decresss in effec-
tive leaf surface, and through its growth in connection with borer
injury, or Melanconswm and other fungi, but these arve of guch a
nature that it is Impossible fo give any esfimates.

The fungus very -commonly occurs in stalks injured by the wmoth
stalk-borer {Diatraeq saccharalis) or other causes, producing a red
digeoloration internally, but no exfernal gymtoms, at leagt as long.
as the cane remains green. Development of the fungus may be fast
or slow according to the variety and the vigor of the came. The
damage cauged is, however, more than ig apparent since the fungus
very quickly inverts the sucrose to a congiderable sxfent, raiging
- the glucose ratio. The relation of Colletotrichum to the inversion
of sucrose has been congidered hy all of the various workers who
have investigated the matter to any extent, and all have agreed that
this represents the serious phase of the disease. h

To a more limited extent, the fungus oceurs independent of horer
holes but it is generally possible in such instances to find some other
weakening influence, drought, root disease, or other fungi. Yt fre-
quently happens that young shoots are crowded out by more vigorons
oneg in a stool and wither away, and in such cases this funeus may
commonly be found, althouwgh, even then, the moth-borer, or other
insect or root disease may be the initial cause. Where large areas
of cane are attacked it has pgenerally been found that there have
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been pre-disposing canses, particularly drought. Collelotrichum is

often: found following after the rind disease, that ig in so far ag
external appearances show. As to which is primary internally
appears to be immaterial, sometimes one appearing first and some-
times the other. Both are considered wound parasites or ag capable
of attacking weakened canes only. A further note on the occurrence
of thig fungus will be given under ‘‘Diseases of Cuttings.”’

There are other fortus which are morphologically gimilar to Col-
letotricham faleatum. For this reason the finding of what iz sup-
posed to be C. faleatwm on other plants should be demonstrated by
grogs-inoculations. It has not ag yet heen proven that this fungus
does oceur on other plants. Hdgerton (25) has attempted by cross-
inoculations to ascertain whether C. lineoln on Johnson grass (Holcus
halepense) may not be the same as €. faleafum on cane, as it appears
to be morphologically, but ag yef he hag been wnsuceessful in this.

Although not definitely proven to be C. faleatum a form identical
with it in appearance has been found on dead leaf-stalks of the com-
mon papaya (Cerice popeys). As a matter of fact more than one
form hag been foumd on caue, ag is noted on another page, and uvntil
more is known about the relationships of these various forms the
question of the occurrence of €. falcatum on other plants can not
De satisfactorily determined. '

Description of Colletotrichum falcatum.—The fungus produces an
internal red vot of attacked canes, often limited in otherwise healthy
stalks to the injured internodes only, but in more severe cases pro-
gregging up and down the stalk, more rapidly along the vascular
hundles than in the surrounding tissues. After the rot has progressed
some time characterigtic whitened spofs appear in the center of the
red areas. Beyond a withering of the leaves no other symptoms
are present. The fungus does not fruit nntil the stalk has become
dead and thoroughly rotted, when it produces black velvety patches
ont the surface more generally mear the nodes. It is very common
fo find the fungus fruiting on dead leaves, or on the margins and

tipg of leaves which are dying.
COLLETOTRICHUM FALCATUM Went.

With setae sometimes seriate, somefime congregate in a pseudo-
conceptacle, 100-200 X 4 mu., sooty, pale above: conidia falcate
26 X 4 wu., at the base of the setaec supported by basidia, oveid,

20 X 8 microns, hyaline or dark, ‘

Porzo Rico—On cane Rio Piedras, April 10, 1911, 4050, April
21, 1911, 4055, June 5, 1911, 4068, April 20, 1912, 4336, May, 1912,
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4334, 4342, May, 1912, 4351, Web. 3, 1914, 1342, Nov. 28, 1916, 5816,
Feh., 1917, 6318, 6403; Ponce, Jan. 11, 1912, 41560, 4155, 4160; For-
tuna, April 27, 1912, 4356; Fajardo, March 25, 1912, 4292; Yauco,
Maxrch, 1912, 4299, 4300; Candvanas, May 29, 1912, 4343; Carolina,
Jan, 8, 1915, 2521. On Corice papeya, Rio Piedras, Oct. 24, 1912,
4645, Dee. 1912, 4731. Common in all parts of the Tsland on dead
and dying cane stalks and leaves. (Pl XX, fig. 4; pl. XXVIII, fig.

9, 18, 14, 16, 17.)

RIND DISEASE (Melanconiwm sacchari).

The rind disease of cane hag been the subject of a paper recently
published in this JourNAL (52) and was there ireated in such detail
ag to make 1t unnecessary to give more than a swnmary for the sake
of completeness in the present account.

Rind disease has been reported and gtudied under a variety of
names and with much confusion with othar fungi, {in particalar with
Thieloviopsis), i practically all of the cane growing countries of
the world, including Louisiana, Georgia, Texas, Florida, Cuba, Ja- -
maica, British Guiana, Barbados, Trinidad, St. Vincent, Amntigua,
Grenada, St. Lucia, Nevig, Argentina, Bragzil, Mauritius, Java, Indo-
China, Queensland, New South Wales, and Hawaii. In some ingtances
it hag been considered as a serious parasite, and in particular has
been held to he the cause of a serious epidemic of disease which nearly
destroyed the cane industry of Barbados in 1895-99. Most workers
are now agreed, hawever, that as a general rule Melanconsum is but
a wound parasité or an enemy of weakened or over-mature canes.
This view is held for Porto Rican conditions where it ig one of the
commonest, if not the commonest fungus present in the cane fields.

Circumstances under which the rind fungus have been noted in
Porto Rico are extremely variable. It hag never heen observed in
fields of young green cane excepiing in shoots injured or Kkilled by
some other fungus such as Marasmius sacchori or by such insects as
the changa, white grub, or the moth atalk-borer. In such cases it
ig certainly only 4 saprophyte.

In cane of six or eight monthe, it can commonly be found on the
leaf-gheaths of many stalks and especially on certain varieties. The
fungus oceurs not onfy af the base on the outside of the leaf-sheath
- but occasionally near the union of the leaf-sheath with the leaf-blade.
On the leaf-sheaths it may hasten the dying of the leaf but does not
necessarily pass from the sheath info the stalk. Numerous canes have
heen watched 1o maturity, which remained perfectly healthy as far
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as the stalks were concerned, but which had had the fungus on the
leaf-sheaths for some months.

In contrast to these conditions, demage which can be affributed
to Melanconium has been observed, where weak varieties or over-
mature cane was involved. A variety known ag D-625 hag been
particularly noted suffering with typical rind digseage, moth-borer or
other fungi not being present in sufficient amount to account for the
loss. Tt has also been a common experience to have fields, which
had been left over from one crop season to the next, either because it
wag hoped the yield would be increased, or becaunsge it was impossible
to cut them before the grinding season closed, destroyed or rendered
worthless as far as the yield of sngar was concerned. Rayada, white
{Otaheite) and D-625 have been noted suffering in this manner.

In addition to attacking over-mature cane, it is not uncommon
to be preceded by a weakening of the vitality of the cane through
the presence of the root disease, or some untoward soil condition.
This is espeeially true in old ratoons that are ‘‘running out,” and
ingtances have been seen where such a state of affairs resulted in
total loss.

Tn all cases in Porto Rico an infection with the rind fungus seems
to be preceded by a weakening of the vitality of the eane through
gsome other unfavorable conditien. Unfortunately these conditions

-can not always be foreseen, and therefore rind disease must be con-
sidered as something of an obstacle to continuong good yields in spite
of its lack of a truly parasitic nature. In general, however, the
uge of hardy varieties, not allowed to become over-mature and prop-
erly cultivated, will avoid any serioms losg from this malady.

The fungus will he further considered as a disease of cutiings
under that headineg. )

Description—The fungus produnces a souring of the juice and
a soft white rot of the tissues, affected ctalks withering and drying
up. Fruiting pustules form in great numbers on thoroughly rotted
stalks or on the base of leaf-sheaths, appearing first as small’ black
glightly raised areas, several times longer than broad. The epiderm
covering these is goon ruptured permitting the black spore mass to
exude which, depending upon the moisture present, varies in shape
from a flattened mass to long thread-like processes.

MepAwcoNIUM SAcomaRr Massee.

Conidia produvced in pyenidia (acervuli) formed under the epi-
dermis; umcellulur pale brown, cylindricai, straight or curved, 14—
156 X 8.5-4 mu, ; comidia extruded in long black cirrhi, :
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Pormo Rico.—On cane, Yabucoa, March 27, 1911, 4040, Rio Pie-
drag, April, 1911, 4062, 4066, June 5, 1911, 4066, Feb. 10, 1912,
4211, March 25, 1911, 4296, April 14, 1912, 4340; Fortuna, April 27,
1912, 4356; Jan. 10, 1912, 4152; Aguadilla, April 7, 1916, 5135;
Camuy, Jan. 4, 1917, 6074, Very common in all parts of the Island.
Observed but not collected at ¥ajardo, Candvanags, Carolina, Juncos,
Arecibo, Barceloneta, Central Alianza, Quebradillas, Utuado, Tsabela,
Afiasco, Guanica, Vega Baja, Toa Baja, Bayamén., (PL XX, fig. 3;
pl. XXXIT, fie. 7.) -

OYTORPORA SACCHARI

This is a comparatively new disease of cane for which no common
name has ag yeb been proposed. Tt was first found in February, 1912,
by the senior author on dead cuttings of various Barbados seedlings
at Rio Piedras. In succeeding months it wag noted on dead stalks
of other varieties of the same origen, and in 1913 wag discovered
at Fajardo, again on Barbados seedlings, In this instance, it was
causing some loss. Still later investigations ‘were made in this
locality, the disease having spread to other varieties and occasioned
gome alarm. The only other locality in which the fungus has been
geen to date iz Carolina where in 1914 a small infected area in rayada
(striped) nane was observed. The varieties which have suffered
jury have been the softer white canes and for the most part intro-
duced varicties. Tt would appear that the disease had heen brought
in on some one of these prior to the establishing of the plant guar-
antine.

The following varieties have been found infected to date, Ravada,
B-7169, B-6385, B--1763, B-8660, B-7245, B-3696, B-3859, B--1355,
B-3%22, D-109, D-117, G. C.-759, and G. C-47. Of these B-3922
and B-3696 have been most severely attacked. :

The first report of the oceurrence of Cytespore is from British
India. Butler (10) who originally described the fungus stated that
“on one stool éxamined the stem at ome of the npper infernodes was
affected and the fungus was present on the leafsheaths as well.”
For the most part, however, it was merely a saprophyfe. Averna-
Sacca (100) has recently given an account of a disease which he
asceribes to this same fungus, oceurring in the State of Sao Paulo,
Brazil. He elaims to have found the perfect stage, but without hav-
ing made any pure culture studies. His resulis are considered very

doubtful.
The symptoms of the digease are very marked. Young shoots
are killed outright, others checked in their growth, and the lower
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leaves prematurely killed, The leaf-sheaths are bound firmly together
by the mycelium, so that the shedding of the lower leaves ome by
one ag occurs normally with most varieties or at least their loose
adherence to the stalk only, does not take place. The leal blades
bend over at the junction with the sheath and hang parallel to the
stalk giving diseased stools a wmost characteristic appearance. All
sxposed portions of leaf-gsheaths are a very dark dull red, darker
than the eolor produced by Cercospore vaginge, as well as more uni-
form as to arvea covered. The orange-red: discoloration produced,
by Selerotiuwm Rolfsit could hardly be confused with it, even if scle-
rotia were absent. The reddened area is profusely covered with the
Truiting bodies, the comparatively long pointed necks of which projeet
beyond the surface sufficiently to he readily seen, and to give a rough
sensation when the finger is rubbed over them. During wet weather
a minwte yellowish globule of conidia can be seen with a hand lens,
exuding from the mouth of the heak of each pycnidinm.

A more serious effect of the fangus is its attack on the stalks of
certain susceptible varieties. Young stalks ave very gquickly Kkilled
and in fact those of some size ave often overcome, in particular any
that have not formed any hardened internodes. The fungus produces
a dry vot which of course renders the cane worthless for smgar pro-
duction. On canes which are mature or nearly mature, very typieal
canikers or lesions are produced. These may be one, or several on
each imternode, and they are ofter confluent so as to completely
encirele the stalk, Infection apparently ocenrs through the leaf traces
from infected leaves sinee the lesions in practically every case com-
menee ab the nodey and spread downward along the internodes. One
or more infections may occur at each node, but never extend over
more than one internode except in advanced stages, where fusion of
the separate diseased areas occurs. An exception to the manner of
entranse of the fungus occurs along cracks, which are commonly
present in the soft white varieties. Nodal infections take on a very
characteristic shape, that of an inverted come with a blunt point, the
broad base Iying along the node, and the point extending down toward .
the node below. The diseased areas have regular margins except
toward the apex and are a deep brown in color, lighter toward the
lower end. 'The most advanced portions presenf merely a water soaked
appearance of the tissues. The lesions are slightly sunken in the
older portions, or mnear the nodes, and along any cracks that may
appear. The eracking in itself is not considered a symptom sinee
it is a phenemenon which oceurs naturally in many varieties and also
accompanies a number of other diseases. The brown coloration ex-
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tends into the tissues a short distance only, rarely nore than an eightly
of an inch. Rind digease very often completes the destruetion of

the attacked stalk.

Because of the fact that this fungus, a saprophyte only in other
parts of the world, was acting as a wvirulent parasite in Porte Rico
towards several varieties, fears were entertained that it might become
epidemic, However, thers has been in the past year no further spread
and it would appear that the disease had reached its limif. The sus-
ceptible varieties growing at Rie Piedras have been eliminated and
there are at present no signs of the fungus. A similay procedure
was recommended for the other localities known to be infected. -

Cyrospora SACoHAR! Butler.

Stromata verrnciform, arranged in rows, erumpent, plutiloeular,
black, ostiole elongate, single, rarely double; sporules minute, cylin-
drical, slighty curved, obtuse at both ends, 3.5 X 1-1.5 mu.; basidia
branching, septate, 12-18 mu. Description after Butler.

Porro Rico—Om eane, Rio Piedras, Feb. 1912, 4280, May 24, 1912,
4352, Aug. 1912, 4335, July 10, 1912, 4656, Jan. 15, 1914, 1646, Oct.
1915, 3217; Carolina, Feb. 18, 1914, 1408; Fajardo, July 6, 1913,
4988, Aug. 4, 1913, 1012, Dee, 30, 1914, 2526, June 14, 1915, 2829,

Dee. 27, 1916, 5907, On leaf-gheaths, and stalks of living cane. Pl
XXII, figs. 1, 2; pl. XXVIIT, figs. 1-4.)
BOP-ROT. :

This is & term that has been employed to some extent in the ltera-
ture and ig used by a great many planters to indicate a diseased
condition of the top. Considerable attention hag been given to this
disease in Porto Rieo but up to date it hag not been possible to arrive
with any certainty as to the cause. When a stalk is badly injured
by the moth stalk-borer, the top ultimately dies and in the votten
mass at the center will be found small borers, fiy larvae, ete. This
is the most common type of top-rot found in Porto Rico, and ig clearly
due to the borer. It is, however, quife possible to find dead tops or
““dead hearts’” as they are called locally, which do not show any
signs of insect work., In fact a former entomologist of this Station
in the course of hig studies of Diatraca reported that a congiderable
proportion. of ‘“dead hearty’’ examined by him were not due {o the
borer. Cultures of such cases have yielded bacteria and several types
of fungi, none of which have produced any results upon-inoculation.

The senior writer observed a plantation in Texas in which the
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cane was growing poorly, and wheve the stalks with dead tops were
very numerous. The dead tops showed at the heart a soft white
putrid mass indicating a bacterial rot. Dorers were present in the
stalks but net in the tops. '

Top-rot has been reported in Java but no definite conclusions were
reached as to its cause, nor wag it clearly diagnosed as a gpecific

disease,
DISEASES OF THE LEAT,

THE RED SPOT OF THE LEAP-SHEATH (Cercospors vaginae).

The red spot of the leaf-sheath is an extremely common discase
of many varieties of cane, so much so in fact that the reddening of
the lower leaf-sheaths becomes almost a distinguishing character of
gsome types. Imfectiom oceurs on the upper sheaths while they are
still green and closely appressed to the stalk. The areas are at
first quite regular in shape, bright red in color, and sharply set off
from the normal green fissues surrounding. They increase in size
rapidly, becoming irregular in shape, and finally cover the larger
portion of the -sheath. " The fungus not only spreads over a given
isaf-sheath but invades those beneath, the area attacked on each
giiccessively becoming smaller and swaller ag if passes foward the
center. However, several to many points of infedtion may be get
up on each sheath, This action is sufficient to ingure the spread of
the disease to all the leaves of any one stalk, The leaf blades have
not been found subject fo attack. Occasional lesions ascribed to
this fungus are found on the stalks. Fruiting areas occur as black
patehes often geveral inches in diameter af the center of the infected
regions of the outer sheaths.

This diseage has been reported from the West Indies by Baneroft
(b, 6), from Java by Wakker (82), and by Kroger and Went (53},
and from Reunion by Colson in his work on the sugar industry of
that island. '

Ag ig the case with so many leaf diseages it is somewhat difficult
to make any definife statements as to the amount of damage caused.
It ordinarily passes without notice, and is in fact considered a natural
phase of the growth of the cane hy most planters, but it iy certain
that it ig responsible for some decrease in sugar content because of
its action in bringing about a premature death of the leaves. ’

Such experiments as have been carried out during two seasnug
were contradictory, Tn the experiment of 1911, cuttings of Cris
talina can- were used, all badly diseased. One hundred of these were
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planted without the removal of the digeased sheaths and twe hundred
were planted after stripping. The germination was as follows, count-
ing shoots per hmndred seed, the planting being made March 27

Aprdl 17 | Apriled | dayl May 13 | May
Sheaths removed ... ............o0 18 64 104 156 158
Sheaths notremoeved,, ......oo00y..,. 65 167 206 229 941

This apparently showed that better germination followed noun-
removal and that red spot did no injury. In the mature cane of
this planting there was no difference in the respective amounts of
the disease present.

In the experiment of 1913, three hundred seed with fhe leaf-
sheaths on and three hundred witli them: removed were planted in
alternate rows of one hundred and fifty seed each. At the end of
the counts of the germination, the two rows planted with the sheath
on gave seven hundred and eight shoots, the other two rows one thou-
gand and three, a result exactly opposite to that obtained the first
vear. In the latter experiment the leaf sheaths may have presented
a mechanical obstruction to germination. The uge of a different
variety (Otaheite) may also explain the difference in part, Subse-
quent growth showed no obgervable difference in the amount of disease
present on the two lots. :

There is a very marked varietal registance to the fungus. Crig-
tallina and B-1753 are usnally hadly affected, Otaheite somewhat less
and yellow Caledonia, D-116, and the red or purple canes such as
cavengerie, ete., are seldom much infected. It can not be determined
that the amormt of infeetion shows any definite relation to the so-called
hardiness of the variety, No environmental conditions have been
noted which appeared to have any connection with the amount of
digease pregent. _

(ERODSPORA VAGINAE Kriiger.

Hyphae dark, cobwebby, arising from the center of a red disecolo-

ration on the leaf-sheath: sporophores more or less erect, rigid or

flexuous at the tip; spores solitary usually at the tip, occasionally
borne on the gide of the sporophore, one to several celled, 4-8

mu. X 15-40 mu.

Porro Rico.—On cane leaf-sheaths, Rio Piedras, March, 1912,
4293, 4296; Log Cafios, Dec. 8, 1911, 4118; Fajardo, March 25, 1912,
4290 ; Arecibo, March, 1916, 5088. Observed in all parts of the
Tsland, on practically all varieties of came. (Pl XXIX, fig. 19, 20;
ol XXIV, fig. 1.} ‘

200




RED ROT OF THE LEAW-SEHBATH {Sclerotium. Rolfsi),

This iy again one of the diseases of cane which, though very com-
mon everywhere, has mnot been considered of economic importance,
In faet there have been no observed cases of serious loss in cane fields
attributable to this fungus in Porto Rico, althongh such instances
have been reported from 8t Croix and (eorgia.

The fungus favors the more moist situations and apparently heavier
soils. In cane fields it does not appear to any extent wntil the cane
has closed in creating a moist situation. Upland ficlds show but little
of the fungus, except in wet weather. Tt is not uncommon to find
fields practically every stool of which shows an abundanee of infection.
It hag not been possible even in such cases to observe that any damage
was being done, the stand apparently being entirely normal. Youne
shoots will be commonly found dead and covered with the sclervotia,
but the death of these young shoots oceurs under all conditions and
is considered a natural phenomenon due to smothering or lack of light
or food. The lower leaf gheaths are undoubtedly prematurely killed,
but sinee the fungus rarely attains to any height om the stalk the
leaves so destroyed are those already shaded and hence rendered
more or less useless, so that the injury due to reduction of leaf surface
is considered negligible. wai‘ﬁs as
it does those of other hosts 1s not known. This is a point which must
be taken ap along with a detailed study of the root disease fungi

The fungus appears as a white, more or less feathery myecelium
growing up the lower leaf-gsheaths binding them together and pro-
ducing a red rot of the infected tissues. The color of the rot is a
bright orange-red guite distinet from that of Cercospore vaginee or
of any other diseasé attacking at this point. The areas are very
irregular, with indistinet marging, seldom exfending over a foot or
a foot and a half above the ground level, The only fruiting stage
known consists of the selerotia produced particularly along the edges
of the leaf-sheaths, in the folds, or between two digeased sheaths and
to a less extent on the reddened areas of the outer surface. They
are firgt noticed as white, very small, masses of hyphae forming on
the gtrands of mycelinm. They finally become from one thirty-second
to a sixteenth of an inch in diameter, more or less spherical, flattened
at the poles. The color varies from white through yellow-brown to
o very deep red-brown or brown, when mature. The sclerotia when
mature are quite firm and but loosely attached to the substratum.

Thig fungus has been observed (76) as the canse of a serions will
disease of various vegetable ecrops, particularly the egg-plant, pepper,
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and tomato. It hag been found causing a damping off of citrug seed-
lings and doubtless attacks a range of other hosts here, many others
being veported from the Southern United States,

As a disease of cane Sclerotium Rolfsis was first studied and de-
seribed from Java by Kriiger (53). Howard (44) has reported it in
Trinidad and Longfield Smith (70) in 8t Croix. Mention of its
occurrence is also made by Horne (39) in Cuba and Ashby (3) in
Jamaica. The senjor author has seen it in abundance in Florida,
Georgia, Douisiana, and Texas.

Porro Rico—On cane, Hormigueros, July 17, 1911, 4070; Rio
Piedras, September 18, 1915, 3078, June, 1917, 6560. Observed in
all sections of the Tsland. Also collected on Lycopersicum esculentim,
Capsicum annwum, Solanum melongens, Citrus sp.  (PL XXV, fig. 3.)

THE BYE-SPOT 0F THE LBAw (Helminthosporium sacchar).

W

The leaf blades of the sugar cane are gubject to a number of
digeages, so commonly in fact, that a field of mature or nearly mature
cane that does not show a large per cent of infected leaves is a rarity.
Several fungi are concerned in producing the spotting,- some more
common in one section, others in other parts of the Tsland. Certain
districts suffer much more than others, the Fajardo area for instanece
being mueh more free of leaf disease than some others. 1t is difficult
if not impossible to make any statements as to the losses occasioned
by these diseases since their effect is indirect. There is undoubtedly
some loss due to the destruction of leaf surface, the amount varying
with the per cent of infection, and the age of the cane when attacked.
The exact relationships of the various fungi and resulting leaf spots
have not been completely worked out, but such notes and observations
as their economic importance warranted have been made.

‘_ One of the common types of leaf-spot is that called by some workers

" the “‘eye-spot.”” Several varying forms have been encountered, doubi-
less due to the varietal differences of the host or environmental factors.
That most generally noted was one encountered very commonly in
studies of the mottling disease in the Arecibo-Aguadilla region. The
spots were a medium to dark brown in color, with definite margins,
much longer than broad, from one to five millimeters in breadth, from
one to five centimeters in length, very mumerous, often coalescing,.-~
and very often the appavent cause of death of the leaf. TIn other
instances the spois arve elongate-oval not coalescing, or eausing death
of the leaf, medium brown in eolor, 2-4 mm. by 8-15 mm. Still a
further type was encountered in which the spots were oval, about
one by two eentimeters, distinctly zoned, with a rather indefinite
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\margin, and yellowish brown in eolor. It hasg been obgerved on T. 77,
Otaheite, Rayada, Sarangola, and in fact all variefies growing in
the western end of the Island. ° |

Helwinthosporium secchort has been reported (generally as Cer-
cospord secchars) from Hawail (54), the Philippines by Barrett in
1911, Java (53, 93), Reunion, and British India (12). It was orig-
inally described by Van Breda de Haan and redrescribed by Butler
who placed it in its present genus. By none of these workers has
any serious damage been atiributed to it.

HELMINTIOSPORIUM SACCHARI Butler.
Cercospora seocchert Van Breda de Haan.

Hyphae dark, cobwebby, ariging from the center of an elongate
brown spot on the leaf-blade; sporophores more or less erect with
single terminal spores; spores several septate with very thick walls,
rounded at both ends, 82—90 X 9-14 microns, on conidiophores 120—160
mu. long.

"Porro Rico—On cane leaves, Rio Piedras, January 22, 1914, 1642,
April, 1917, 6418, June, 1917, B. (. Eose, 65650; Camuy, Jan. 4, 1917,
6078; Quebradillas, December 1916, 5900 Original determination

by J. A. 8. (Pl XXIX, fig. 4, 5.)
RING SPOT OF THE LEA® (Leptosphaeria 'sacchari.)

This i one of the most common cane fungi of Porto Rico. It is
found in practically all cane fields, being usually most abundant on
the windward side. Practically every variety will show some infec-
tion, althongh there is great vanation in susceptibility, yellow Cale-
donia and the white bamboo for instance being quite free ag a rule.
The amount of disease present also varies in Jdifferent sections of the
Island. Some loss is occasioned by destruction of leaf surface, and

" in conmection with poor growing conditions, or other weakening in-

fuences, there may be a heavy loss.

The spots produced by this fungus are usually very numerous,
oval in outline, 5-10 millimeters in breadth by 7-15 in length, dull
gray at the center with a definite red or red-brown margin several
millimeters in width. There is often an indistinet yellow halo sur-
rounding each spot. The gpots not only have a fendency to coalesce
but the tissue between turng yellow and the entire leaf as a result
withers. This action, however, takes place stowly. Conidia are pro-
duced on the lower surface of the spots, obtuse angled, black, 3-5
septate, the central or two central eells being larger than the apical
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ones, The perithecia appear as minute black immerged hodiss at the
center of old areas.

The disease was first described by Van Breda de Hasn in West
Java and was later treated in some detail by Wakker and Went (93).
Butler gives an account of the disease as it ocours in British India
(10) and Cobb (15) makes short mention of its presence in Hawaii.
It has been reported several times from Cuba (86, 89) and is known
to be present in the British West Indies (5). The ssnior author
collected it in Santo Domingo. Averna-Sacca (100) gives an accouunt -
of it ag it occurs in Sao Paulo, Brazil. '

Spegazzini (73) describes two species of Leptosphaeric on cane as
new, but neither fits the deseription of the present gpecies although
one is called L. sacchari Speg. Neither produced definite spots, nor
was more than a dweller on dead leaves or stalks.

A gmaller leaf spot very closely resembling that just deseribed
occurs to a limited extent but has not been found in fruiting condition.
It may in fact be only an abnormal type of the Leplosphaeiria spot.
What is apparéntly the same thing has been mentioned in Cunban
publications (39). (Pl XXV, fig. 12.)

[/EPTOSPHAERIA SACCHARI van Breda de Haan

Hyphae hyaline to dark, hypogenous, arising from oval gray spots,
unbranched; conidia dark, 3-b geptate, obtusely angled, central cell
larger than apical cells, 20 X 9 mu. Perithecia minute, 120-150 mu.
diameter, black, formed beneath the stomata, paraphysate; spores
3—septate, center cells larger than apical cells, 20-24 X 5§ mw., hrown-
ish. Producing a leaf spot of cane. Description after Butler.

Porro Rico.—On living cane leaves, Juncos, July 27, 1915, 2924 ;
Rio Piedras, Nov. 1916, 5849, June, 1917, 65652; Cambalache, March

28, 1916, 5089 ; Quebradillag, Dec., 1916, 5849 ; Arecibo, Jan, 1817,
6210. Common everywhere. (Pl. XXV, fig. 1; pl. XXXI, figs. 9, 8.)

BROWN LeAR SpoT. (Cercospora longipes.)

This 18 one of the rarer leaf spots in Porto Rico and iz of interest
chiefly because of the fact that, although of no importance herve, it
ig comsidered in British India as a very seriouns source of logs. Tt
again -gerves to illustrate how the various fungi vary in their severity
in the different cane regions. ) '

The spots produced by this fungus srve quite typical although they
may be at times confused with those due to Helminthosporium, They
are elongate oval in shape, with a definite margin, a deep brown im
color, appearing the same on both sides of the leaf, averaging one
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centimeter long by four to six millimeters wide. Spots due to Hel-
 manthosporium are generally larger, more irregular, and more numer-
ous. The spots rarely coalesce as mentioned by Butler, nor doeg the
leaf appear to dic prematurely. Spores are produced on the umder
surface, and are typical. A gecond conidial (pycnidia) stage de-
seribed by Butler hag not been found in Porto Rico. It has heen
collected on two varieties only, Otaheite and P. R. 217. Other than
from Porto Rieo this dizease has been reported only from British
India by Butler (10).

CERCOSPORA LONGIPES Butler.

Blongate spoig on hoth gides of the leaf, often confluent, at first
red, drying to a straw color with a brown ring; hyphae collected in
gregavions heads, and generally on the nnder surface of the leaf,
flexaons, brown, above geniculate or denticulate, 100-20 X 4 mu., coni-
dia obclavate, tapering upward, straight or curved, 4-6 septate,
40-80 X 5 mw.  Deseription after Butler. _

Porro Rrco—On living cane leaves, Rio Piedrag, Feb. 10, 1914,
1641, March, 1917, 6315. Not common, ; (Pl. XXXI, fig. 11, 12
" Original determination by J. A. S.

RED STRIPE OF THE LEAP.

This disease is characterized by a reddening of the midrib, which
may vary in length from a mere spot to almost the entire length of
the blade. The stripes may be comtinuous or as is a very marked
characteristic at times may oceur in sections of varying length with
apparently normal areas befween. In advanced stages the center
of the stripes on the upper surface becomes a dull brown and fruiting
pustules will be found. (Pl XXV, fig. 6.)

The injury due to-this disease 18 neglible under Porto Rican con-
ditions, but Hdgerton (25) has demonstrated that in Louigiana the
red stripe characteristically gives Colletotrichum falcatum when cul-
tured, and may be faken as an early gymptom of infection of the
plant by this fungus. Stevens of Wlorida corroborated Edgerton’s
findings. For this reason some studies have been conducted to ascer-
tain the significance of red stripe in Porto Rico.

These have heen earried cut hy isclations from red stripe specimens,
by ineculations, and re-isolations. A number of different fungi have
been encountered in the counrse of this work, mostly forms of Colleto-
trichim, . .

In a series of isolations commenced October 1, 1912, four of nine
tubes yielded a form called Colletotrichum C and one tube Colleto-
trichum A. Those remaining were discavded becaunge of contamina-
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tions. The two fungi obtained remained true to type in cultuves.
October 22 a gecond serics was ecommeneced from which Colletetrichum
C was obtained from ten tubes, Colletotrichum B from two, and Melan-
comeum saccharinym from one. Further cultures were made in De-
cember, from which form (' only was obtained. No inoculation tests
were made at this time.

In 1916-17 further tests were made of the redstripe disease.
In the first series of inoculations* using a culture of Colletotrichum
foleatum isolated from a diseased stalk, typical striping resulted in
all cages (ten) and but one of ten checks showed any signs of infee-
fion. A second series of twenty-nine inoculations gave the same
vesult, two.out of nine checks also showing striping. Al inoculations
were made with a hypodermic needle. The cane ghowed some ved
striping other than the inoceulations, explaining the two checks
diseased. _

A third series of puncture inoculations of the midrib wag made
using pure cultures of Melanconium secchart, Thieloviopsis paredoza,
Cytospora sacchart, Sclerotium Rolfsw, and Trichoderma lignorum.
With the exception of the latter all produced red striping, varying
somewhat in the shade of red, hut otherwise characteristic of the
disease, Selerorotim stripes were of a decided orangered color.

A similar series, using Melancontum, Colletotrichanm C, Colletotri-
vhum falecatum, Cercospora veginae, Cytospors, Thielaviopsis, and
Sclerotium, gave similay rvesults. There was considerable variation
in color, the two Colletotrichums giving the typical color. Melan-
cgontum andPhielaviopses gave doubtful results. It was possible to
Teisolate a majority of the fumgi used. '

A further series of laboratory damp-chamber fests, short externally
sterilized sections of reddened mid-ribg being used, gave C. faleatum
four times, Colletotrichum C. once, and an ascomycete (undet.) once.

Tt is apparent from these studies that more than one form is con-
cerried in the red stripe disease, although Colletotrichum. falcatum
and related forms are most abundant. A wide range of fungi when
introduced inte a wound are capable of producing red stripes. “Red
striping is common where a leaf has been injured, but is also equally
common where there are no signs of injury. Certain forms commonly
found in thig connection are heve tentatively described.

COLLETOTRICHUM A.

Typically small hyaline, stightly falcate spores, forming a cottony
white growth on potato cylinders, which become somewliat binish in

1 Tnoculations made by R. €. Rose, assistant patholegist.
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the lower part; spore masses inconspicuous, pink; no setae known;
gpores varying in shape from eylindrical to faleate; in size from
3.4-10.2 v, or to 25.5 mu. in length, or 52 to 22.1; from I1-celled
to 3—celled. (Plate XXVITL, fig, 15.)

This variation in septation naturally throws this fungus out of
the genng Colletofrichum but as its manner of growth and spore forma-
tion is typical of Colletotrichasm it is here considered in this group.

COLLETOTRICEUM B,

Mycelial growth in cultures scanty, white, cottony, spore masses
eonspicous, pink; spores cylindrical, rounded at both ends, 3.4-5.1 X
13.6-14.4 mu., spore formation typical of the genus, setae not seen.
(Pl. XXVIII, fig. 18-20.

CoLLBTOTRICE UM .

Hound on the cane in the fleld as well as on eane in damp cham-
bers; profuse cottony white growth in cultures; minute slghtly
pinkish spore magses ariging from tiny black spots on midrib or blade
of leaf; setae absent or comwmonly present, straight or flexuoge, aver-
aging 80 mu. long; spores thick, faleate, averaging 6. 8X17 .
(Pl. XXVIIL, fig. 10~12.)

The above data combined with the faet that ved rot has mever
been found in connection with ved striping at any stage of growth
renders the latter worthluess as a2 means of diagnosis of the former
digease in Porte Rico.

WITHERTTP.

This disease is, as its name indicates, characterized by a withering
of the tip of a green leaf or the margin of the leaf. The affected
portion becomes brown and dead, and on it appears one or more
fungl. Hormsactello is common in such cases. In addition, the form
of Colletotrichum described above as Collefotrichum (), is common;
as well as Pericomaa sacchari, and Sphaerelle sacchars.

Under ordinary conditions these fungl may be found on atmost
any withered leaf. In 1913, a case was noted at Naguabo in which
. D625 was severely affected by wither tip at about eight months of
age, & very unusual circumstance, but other than these fungi nothing
conld be found to account for the condition. The plants were all
well rooted, were not unusually affected by insects, and seemed to
be oreen healthy plants excepting for the tips of the leaves, -

Cobb (15) deseribed a similar disease from Hawaii and figured
setae and spores which correspond to those of Hormiactella, but with-

out guggesting a name.
207




FUNGL AND DISEASES OF CANE CUTTINGS.
THE PINBAPPLE ¥UNGUS (Thieloviopsis paradoza.)

The injury caused by this fungus is restricted to the cane cuttings,
An affected cutling is nsually killed either before any shoots are pro-
duced or beforei the nmew shoots can establish themselves on their
own roots. The loss due to this disease varies considerably, depending
upon the variety of cane, moisture condition of the soil, and possibly
other factors. As will be noted in more detail later not all seed
which fail to germinate have been invaded by this fungus, but it is
vespousible for the death of a large proportion. Out of ome lot of
dead seed examined, twenty-five per cent showed this disease and
of another lot but ten per cent. The loss in some instances, however,
must be mueh higher. Of healthy seed erowing under normal con-
ditions a negligible per eent will be attacked. The disease makes
sreal headway whenever conditions for prompt germination are lack-
ing, and becomes especially severe if the seed has been lefi in piles
or sacks for some time after cutting. For this reason all seed that is
to be shipped or which it is not possible to plant at onee should be
treated. '

It is difficult to obtain satisfactory date as to the resistance of
the various varieties of cane from field observations alone because
of the fact that other fungi are so often involved in the death of
seed pieces. To overcome this diffieulty seed of a considerable number
of varieties was obtained and inoculated with Thielaviopsis. After
these cuttings bad been planted a definite time they were dug up
and careful measurements of the amount of infection were taken.
The results are given in the foliowing table and it will be noted that
there is a very decided varietal difference in guseeptibility.

7 r No.seed | Total No. | o, joints | No.seed | o jp50py
\.Mien planced joiats infected infected AL IS

BLB0B. . i e 20 61 9 g 15
Qavelpgalle | o unuiinmeiy v 14 49 12 8 oo
D. 109, . ....... 20 58 i7 11 30
Sealy Seediing 17 49 21 12 40
D.625.,....,..,. 18 g2 23 18 40
Gtaheite....... 17 52 28 13 40
2] 49 27 16 45

18 if 24 17 50

18 47 a7 15 65

18 60 38 18 65

19 59 35 18 it

21 72 51 17 70

18 56 38 1% ki

18 65 38 17 70

16 a6 A3 15 a0

15 54 40 14 8>

14 56 43 14 85

14 36 31 i3 53

18 49 43 16 i)

18 G3 GO 16 au
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Thiclaviopsis is a much more serious trouble of pineapples than
of eane. It is the cause of practically all of the soft vot or shipping
rot as well as a base rot of slips, and spotting of the leaves. The
loss from the vot is exceedingly heavy, five to ten per cent of a ship-
ment being not uncommon, and cages are known which ran as high
ag geventy-five per cent., The funpus hag been also reported by Waw-
cett of the Mayagiiez Stafion as causing a ‘‘stem-bleeding of
coconuts.

Sufficient inoeulations have heen made to demonstrate that but
-one form is involved in the attacks on the various hosts.

A number of experiments have been carried out in seed treatment
(51). It was found that when the seed was planted under good con-
ditions no perceptible improvement in germination resulted between
treated and untreated lots. When disinfectants were applied to in-
fected seed or to good seed planted under poor conditions, there was
congiderable nmmprovement. As a consequence of these results, whicl
are in accord with those of other workers, treatiment is recommended
only where the seed can not be planted at once, or where for some
reason condifions are not favordble. Bordeaux mixture is the only
practical material now in wusge for this purpose.

- Qecurrence in other couniries—This disease was reported by Gough
(36) in 1911 from Trinidad, and by Fdgerton (24) from Louisiana
as rare: Of Hawailan conditions Cobb {14) says “‘according to my
obgervations the pineapple fungus causes the decay of more cane cut-
tings in Hawail than any other one cause. The expense of replanting
is largely due to the loss of euttings through thig rot.”” Butler (10)
stateg that in British India he had found it on three occasions only,
all being on recently imported seed from Java and Mauriting. It
15 of considerable importance in Java where it has been studied by
Went (95, 96.) The disease also oceurs throughout the British West
Indies, (18, 64, 70, T1), particularly in Barbados.

Deseription—The presence of the fungns can be readily noted by
the characteristic blackened sooty area yunwping throungh the center
(Pl. XIX, fig. 8,) of the stalk., There ig algo a very distinet odor of
pineapyples present, hence the common name of the diseage. There
Thas been mueh confusion in the literature hetween Thielaviopsis and
Metanconium, the macro and micronidia of the former having been
congidered ag further stages in the life cycle of the rind disease.

THELAVIOPSIS PARADOXA (De Seynes) J. Hohn.

Sterile hyphae hyaline, or pale fuscous, septate. Fertile hyphae
geptate, not branched. Macroconidia ovate, fuscous, catenulate, at
length separating ,thick walled, usually vacuolate, 16-19 X 10-12
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mu. Mieroconidia cylindric, hyaline, thin walled, catenulate, produced
within the hyphae and issuing through the ruptured apex, 10-15X
3.5-bmu. Microeonidiophores 100-200 mu., swollen towavrd the base.
Description after Went and Larson. )

Porzo Rico—From cane cuttings, Yabucoa, March, 1911, 4041 ;
Rio Piedras, March, 1912, 4566, June, 1915, 2779. Common every-
where. Also oceurs on coconut, and pineapples. (PL XIX, fig. 3;
pl XXIX, fig. 8-10.)

OTHER FUNGL ATTACKING CANE CUTTINGS.

Ag hag been already noted Thisaviopsis is mot alone responsible
for the death of seed or their failuve to germinate. A considerable
nuraber of other fungi are commonly found in this connsction, as
would be expected from the position and unprotected condition of
a cubting, presenting ideal conditions for fungus growth. All of
- these will be greatly favored by conditions which make germination
slow or difficult, too deep planting in wet goilg, and ghallow planting
in dry porous soils or in times of drouth.

Melancomaum sacchart 18 one of the important fungi found in
this connection. In itg initial stages it iz more difficult to discover
than Thiclaviopsis, a fact which presents a serious obstacle fo seed
selection. Tm one instance of a quantity of seed which bhad been
gacked for gome time and finally discarded, 110 seed were infected
with Melanconium secchars, 67 with M. sacoharinum and 289 were
still sound apparently. Two weeks later, of thig latter lot, 1356 were
infected with ¥M. socchare, 91 with M. saccharinum, and 8 with Thiela-
VI0PSis.

In another experiment, conducted primarily for other reasons,
the following fungi were encountered on dead seed pieces, not neeces-
sarily the primary cause of death but contributing factors: Melon-
gontwm sacchary, Schizophyllum commune, Selerotium Rolfsi, Tricho-
derme Ugnorum, Diplodiao cacaoicole, Monilia sitophila, and Theela-
wviopsis. The effect of an unexpected period of dry weather was es-
pecially noted as a primary csuse of death. Seed inoculated with
Colletotrichum falcatum suffered severely, some varieties losing ag

high ag thirty-five per cent.
MINOR FUNGI AND DISHASES.

Of the various fungi here-in-after considered very few can in .
any sense bhe considered as causes of disease. BSome act as wound
parasites or in some instances have been foumd apparently as frus
paragites, but all are of relatively minor importance.
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Tt hag been found diffienlt, if not impossible, to draw a line be-
tween thoge of economic importance and the others, so that all forms
found are included. Such a procedure will be of value gince some of
these fungi may at some time assume a parasitic role or they may
be those reported as causes of disease in other cane growing regiong.

ATl ave grouped in this one divigion sginee it would be rather dif-
ficult to assign them to the ofher sections satisfactorily, growing as
they do to a large extent on cawe frash or débrig, including leaves,
stalks, roots and cuttings. Descriptions are given where the original
has been modified or changed and of such species as are recorded
ag new.

- Amcoyris omwEres (Bull) Sehum.

Porto Rico~—0On dead leaves, Rio Piedras, Jan., 1914, 1169, Nov,,

1916, 5806. Also common on dead wood. Determination by Dr. ‘W,

84 Sturgis. (PL XXV, fig 5.)
A gray, stalked form with cylindrical to elliptical heads, resem-

bling the following species except in color,
ARCYRIA DENUDATA I'r,

Porro Rrco.—On dead leaves, Rio Piedras, Jan., 1914, 1170, 1915,
3879. A delicate, red, stalked form common on dead wood every-
where. Dstermination by Mrg. F. W. Patierson.

OrarErtom AUrEUM {Shitim) Rost.

Porro Rico—On cane trash, Mercedita, Jan., 1912, }4:167 ; Rio Pie-
dras, Oct., 1915, 3167, Nov., 1916, 5801. Original determination by
Dr. Sturgis. A small stalked form globular to ovoid.

. OrareriuM LEUCOCEPHALUM (Pers) Rost.

Porro Rico.—On cane ﬁ:'a.sh, Rio Piedras, July, 1916, 5642, Not
common. Determination by Dr. Sturgis.

DrcryproM cawCELLATUM (Batsch) Machr,

Porro Rico—On cane trash, Oct. 1915, Rio Piedras, 3172. Rare.
Determination by Dr. Sturgis.

Purrgo seerica (L) Gel
Fuligo ovate (Schaefly Machr.

Porro Rico.On cane tragh, Rio Piedras, April, 1912, 4314, July,
1912, 4492 ; Juana Diaz, March, 1915, 2645, (Comm. Wolcott). Com-
mon on plant debrig of all kinds. Determination by Dr. Sturgis.
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Livooeins sPIDENDRUM (Li) e

Pormo Rico-—On dead cane stalk, Rio Piedras, Feb., 1914, 1319,
Also collected on dead bamboo gections and dead wood. Globose,
ashen-colored, sessile fruiting bodies, resembling small puff-balls, .51
cm. diameter. (PL XXIII, fig. 5.)

PrYsArRUM cINEREUM {Batsch) Pers.

Porro Rico.—On living leaves, Manati, Wolcot, Feb., 1915, 2592,
Algo collected on living leaves of Phaseolus vulgaris. Lactuca Sativa,
and geveral common weeds. Determination by Dr. Sturgis.

Provsarum comerEssomM Alb. & Schw.

Porro Rico—On dead leaves, Cortada, Jawm., 1912, 4166. Rare
Determination by Dr. Sturgis.

Prvsarum woounosum {Cooke et Balf.) Mass.

Porro Rico.—On green leaf-sheaths of cane, Rio Piedras, Jan.,
1914, 1177. Determination by My, F. W. Patterson.

STEMONITIS #usca Roth.

Porro Rico—On cane trash, Rio Piedrag, Nov, 1915 4115, De-
termination by Mys. B, 'W. Patterzon.

STEMONITIS SPLENDENS Rost.

PorTo Rice—On cane trash, Rio Piedras, Sept., 1912, 4618, Feh,,
1915, 2574, Also common on rotten wood. Original deftermination
by Dr. Sturgis. .

EUROITUM ARGENTINUM Speg.

Porto Rrco—On dead cane leaves and stalks, Rio Piedras, Nov.,
1915, 8245. Ohserved especially om herbarium sgpecimens. It forms
very numerous, minute, yellow, globular fruiting bodies. An Asper-
gillis sp. with dull gray heads oceurs in connection with thelwrotium.

Crromoorzs gELATINOSA (Tode) Seaver.

Porro Rico.—On dead and dying leaf-sheaths of sugar cane, Rio
Piedras, Jan.,, 1913, 4751, Jan., 1914, 1171, Feb., 1914, 1409, Feb.,

1917, 6380. (PL XXVII fig. 8-10.)
Thig species produces fleshy, hright yellow stromata cun the leaf-

sheaths, becoming much darker with age.
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Chromocreopsis striispora Stevenson gp. nov.

Stromata scattered, tubercular, subglobular to flattened, constricted
at the base, often substipitate, 1-8 mom. dia., less in height, brick red
at first, duller in dried specimens, with the black necks of the peri-
thecia protruding; asei eylindric; spoves uniseriate, dark brown,
elhlptrgc-ovmd, ends rounded, Il-guttulate, 20-22 X 5-7 mu., striate,
striations showing best when spores are partially mature.

Pormo Rico.—Omn dead cane stalle, Gurabo, July, 1915, 2026 (type).
Rare. This specles is charaeterized by the shape and stristions of
the spores. It was first examined by Dr. B. J. Seaver, who suggested
the name,

(MBRERELLA PULICARIS (Fries} Sace.

Porro Rico.—On dead cane, Rio Piedras, April, 1911, 4053, Jan.,
1912, 4169, Sept., 1912, 4586, Jan., 1914, 1179; T.as Monjas, April,
19131, 4048,  Also collected on Pantcum barbinode and Eriochloa sub-
glabra. (PL XXVII, fie. 14-15; pl. XXIII, fig. 2.)

The minute, ovoid perithecia of this species are superficial, gen-
erally seated on a stroma, black to the unaided eye, but blue with
transmitted light.

HyerocreA rura (Pers) Fries.

PorTo R1co.—On dead cane stalks, Rio Piedras, Jan., 1914, 1199,
Teh., 1914, 1822, 1345. Alsgo collected on dead woed. (PL XXITI,
fig. 1; pl. XVII, fig. 1-2.)

The stromata of this species are subhemispherie, frregular at times,
2 mw, to 1 em. in diameter, brieck red, darker with age, and rough-
ened by the necks of the perithecia.

NECTRIA FLAVOCILIATA Seaver.

Porro Rico—On dead cane stalks, Rio Piedrag, Jan., 1914, 1213,
feb., 1914, 1833, 1346. Also collected on dead wood. The less com-
mon of the Nectrias. Characterized by a covering of sulphur-yellow
bairs. (Pl XXVII, fig. 16-18.)

NEGTRIA LAURENTIANA Marshal,

With stromata somewhat broad, convex, superficial, 1-2 »m. dia.,
seated on 2 hyaline web, delicate and evaunescent; parenchyma white;
perithecia densely caespitose, globose, 250-850 mu, diam.. strongly
rigose to snhsquamulose, ferruginous; asel 8-spored, oblong-cylin-
drical, attenuvate-truncate, finally obtuse, subsessile , 60--70 X 7-8 mu.,
aparaphysate; spores uniseriate, equilateral, l-septate, constricted af
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the septa, 12-13.56 X 4.5-5 wmu., at first strongly granulose, epispors
rarely sahagperulate. Translation of the original.

Porro Rico-—O0n dedd and dying cane stalks, April, 1911, 4012,
4047, 4067, Jan., 1914, 1644, 1915, 5164, March, 1916, 5102, July,
1916, 5637; Lioiza, June, 1916, 5591. Common. Further study wili
probably prove it distinet from N. Laurentions, an African forn
(P XXVI1I, fig. 21-23.)

This is a very common fungus on canes primarily injured by borer
or other causes, producing a white dry vot.

VALSARIA SUBTROPICA Speg.

Porro Rico.—On rotting eane stalks, Rio Piedras, Jan. 1914, 1175,
Determination hy Myrs. B, W, Patterson. The perithecia are erumpent,
geattered or agegregate, black, subglobose, carbonaceous, ostiolate.
(Pl. XX1, fig. 3; pl. XXVII, fip. 24-26.) ‘

PHYSALOSPORA TUCAMANENSIS Speg,

Pormo- Rico.—On dead cane stalk, Carolina, Jan., 1915, 2520
Rare. Determined by Dr. Seaver. This fungus was originally de-
seribed from Argentina by Spegazzinia (73) on cane leaves, partico-
larly the sheaths. The perithecia are minute, black and emersed
in the substratum,

ROSRLIINIA PARAGUAYENSIS Starl.

Porro Rico—On rotting cane stalk, Rio Piedras, Jan., 1914, 1179.
Determination by Mrs. F. W, Patterson, (PL XXXI, fig. 16-18.)
The black gregarious perithecia are immersed, then erumpent, and
are clothed with a black tomentose subicle.

Rossriinra puLvERACEA (Bhrh) Fuek.

Porro Rico.—On dead cane stalk, Rio Piedras, Dec., 1916, 55353
Determination by Dr. I J. Seaver.

The perithecia are erowded, often agerepate crust-like, superficial,
globular, very minutely tuberculate, smooth, ostiolate.

SPHABRELLA SACOHARI Speg.

Spots none, or indeterminate; perithecia hypophyllous, densely
crowded in series, globose, 130-180 mm.,, smooth, immersed, ogtiole
searcely perforating the epidermis, not exserted, membranous coria-
ceous, subopagque, dark olive. Asci eylindrie, 70 X 12 mu., upper end
obtuse, lower end, slightly attenuate, abruptly and minuately nodu-
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lose-pedicellate, aparaphysate; sporeg ellipsoid, 16-20 X 5-6 mu., 1-
septate, scarcely eonstricted, hyaline, smooth. Description after Spe-
gazzinia,

Porro Rico——Common on dead cane leaves, often in conneetion
with Periconsa saecchart, ag the apparent cause of wither-tip or dying
of leaves, Fajardo, Dec., 1914, 2536. Commonly observed in afl
parte of the Island. First described by Spegazzinia (73.)

XyrArIA ArIcunaras Cooke.

Clubs black, stipitate, simple, .5-1 cm. long, apiculate, rarely ob-
tuse; surface with fine raised lines; stipe black, filiform, about 1 mm.
thick, smooth, varying much as to length, .5 to 4 em.; perithecia pro-
minent, papillate; asel eylindrical; spores uniseriate, mostly 6 X 12—
14, rarely up to 24 mm. long, when young with a large gutta, when
old with an indistinct septum. Description after Lloyd, Myc. Notes
48: 675.

Porro Rico.—On dead cane stalks, Rio Piedras, Dec., 1913, 1109,
Oct., 1915, 3216, July 1917, 6603. Very common on dead wood svery-

where.
Liagawea cuBewse (B&C) Sace.
Porro Rico.-—On dead cane leaves, Rio Piedras, 1914, 1288. De-

termination by Dr. F. J. Seaver.
The cups are small, concave, and red with brown marginal setae.

GUEPINIA PALMICEPS Berk.

Porro Rico—On dead cane stalk, Rio Piedras, Feb,, 1912, 4288.

Determingtion by Dz Burt, .
Differs from @. spathuleta maeroscopically in the yellow-red tips.

GUEPINIA SPATHULATA Jung.

Porro Rico—On dead cane stalks, Rio Piedras, Feb., 1914, 1330.
Common everywhere on rotten wood. Determination by Prof. Lloyd.
Producing cartilaginous spatulate, evect, yellow hymenophores, 1-3
em. tall,

ASTEROSTROMA CERVICOLOR (B & C) Mass.

Asterostroms olbido-cornewm (Schwein) Mass.
PortTo Rico—On dead leafsheaths at base of living cane stalks,

and on soil and cane tragh surrounding them, Rio Piedras, Dec,, 1911,
4109, Sept., 1912, 4632, June, 1917, 6657. Determination hy Dr.

‘Burt. (Pl XXVI, fig. 4-7.)
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Horming a thin white layer over the substratum, mierogscopically
characterized by 3-4 armed stellate appendages on the hyphae.

PrntorHORA cINerREA (Fr.) Clke.

Porro Rico.—On dead cane stalk, Rio Piedras, July, 1916, 5638.
Determination by Dr. Burt. A very common form on dead wood,
particularly on dead branches of eitrng, forming cinereous fruiting

patehes.
PrnropEORA FLAVIDO-ALBA Cooke.

Pormo Rico—On dead cane stalks, Rio Piedras, Dee., 1916, 6068.
Determination by Dr. Burt. Common on dead wood. '

TREMENLODENDRON SIMPLEX Burt, Ann. Mo. Bot. Garden 2:742.
1915.

Fructifications about 2 em. long, 2 mm. thick, scattered, erect ox
suberect, drying hard, brittle somewhat longitudinally wrinkled and
sometimes compressed, black above, olive-ocher with fhe hymeninm
towards the base; hymeniunm amphigenous on the lower half of the
fructification, olive-ocher, hyaline under the microscope, with the
surface consisting of colorless clavate paraphyses 5 mu. thick, and
with basidia and spores at base of the paraphyses; basidia longi-
tudinally septate; 11 X 7 mu.; spores hyaline, even 7.5-9 X 5-6 mu.
Degeription after Dr. Burt.

Porro Rico—On cane trash, Rio Piedvas, 1911, Rare,

HypwoM sscomart (9) Spreng.

Porro Rico.-On dead cane, Rio Piedras, Jan., 1914, 1174, De-
termination by MreF. W. Patterson.

Oponmra sacomarr Burt Ann. Mo. Bot Garden 4, No. 3. 1917.

Fructification resupinate, effused, portions may be peeled from
substratum when moigtened, floccose, white, becoming ivory-yellow
to pale olive buff with age or in the herbarium, nof cracked, the
margin thinning out, floccoge-reticulate under a lens; granules mi-
nute, crowded, about 8§ to a mmn.: in strocture 100-300 mu. thick
with the granules extending 15-45 mu. move, composed of subersct,
branched, loosely interwoven hyaline hyphae 3.5-4 mu. in diam.,
oceasionally nodose-septate, not inerusted, bearing singly along their
gideg in their middie region hyaline, cylindric, even spores 9—11 X 3-4
mwu.; basidia simple, 2 sterigmata; basidiospores hyaline, even, sub-
globose, 3.76 X 3-3.75 mu.; cystidia septate, cylindric, more or less
granular inerusted, hyaline, 6-9 mu. in diam., protruding 20-60 mmu.,
ahout 1-3 to a granumle at the apex. Description Dr. Burt’s.
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Porro Rico.—0On dead leaf-sheaths at the base of living cane gtalks
and on ‘dead eane stalks, Rio Piedras, July, 1912, 4509, July, 1915,
2908, July, 1916, 5628, April, 1917, 6382, Determination by Dr.
Burt. Pl XXVI, fig; 11, 12.)

This same form has been referred to by Horne in Cuba as Pendo- -
phore sp. and later ag probably Hypochnus sacchart Speg. (38,39).
The latter has also been suggested as the proper designation for the
Porto Rican fungus, but Spegazzinia’s (73) description of the Hy-
pochnaus as the cause of a disease of the bud (cogolls) of the stalk
rather effectively disposes of this possibility to say nothing of the
characterigtics of the fungus itself. This form is quite clearly a
saprophyte only, although at times oceurring as does 0. saccharicola,
the more common species, at the base of living cane stalks.

MeERULIUS BYSROEVE Burt sp. nov?

Porto Rico—On dead cane and scil, Rio Piedras, Aug., 1912,
4664. Horming a thin layer on rotiten canme frash and soil.

Poryrarus ocororNTanis Klotzsch.
Coriolopsie occidentalis (Klotzseh) Mnxrill

PorTo Rico.~—On dead cane stalk, Rio Piedras, Dec'., 1913, 1212,
Very common on dead wood every-where. (PL XXI, fig. 2.)

PoLYsrioTus SANGUINEUS L.
Pycnoporus songuineus (1) Murrill.

Porro Rico.—On dead cane stalks, Rio Piedras, Jan., 1914, 1181,
Heb., 1914, 1294, Very common everywhere, particularly on dead
wood. A striking form because of the hright red coler of the pilens.

Porvgmicrus stvoosus (Fe) Saec.

Color from white to yellowish, mostly resupinate; pores broad,
flexuons daedaloid; spores hyaline, cylindric-curved, b-6 X 1-1.3 mu,;
hasidia clavate 15-16 X 4-5 mu.; hyphae of context tubular, 2.5-3.5
mn. diam. Deseription after Saceardo.

Porro Rico—On dead cane stalks, Rio Piedras, Feb., 1914, 1291,
Feb., 1917, 6206; Juncos, July, 1915, 2905. Determination hv C. &,
Lioyd, Mye. Notes Ne. 45. (Pl XXII, fig. 3.)

1Tg be described by Dr, Buxt in Jnn. Mo, Bot. Garden IV, No. 4, Nov. 1517.
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Trawmres wivoss (Berk) Murrill

PorTo Bico—On dead cane stalks, Rio Piedrag, Dee., 1913, 1211,
Oct., 1914, 2277, Dec., 1914, 2672, Dec., 1916, 5859. Determination
by Prof. Lloyd. A common white form, sporophores often sessile
and somewhat abnormally shaped.

Lienrmus crinrros (L) Br

Porro Rico—On dead cane stalks, Rio Piedras, Feb., 1914, 1295,
Jan., 1914, 1198, Peb., 1916, 6113. Common everywhere on dead
wood. Sporophores 4-7 cm. broad, pale-fawn colored to dark red-
dish brown, covered with stiff squamose hairs.

Marasmius boringuensizs Stevenson sp. nov.

Pileus minute, delicate, single or gregarious, hemispheric, later
expanding, subumbilicate, reaching 3 mm. broad, but commonly 1-2
mm. only; surface radiate-suleate, glabrong, white, yellow on drying,
membranous, margin involuie, concolorous; lamellae few, usually
about 10, oceagionally forked, digtant, white, yellow on drying, ad-
nate; spores broad elliptic or ovoid with a small point at one end,
5.1 X 6.8 mu., hyaline; stipe fiiliform, concolorous with pileus, stightly
villoug at bage, 2-6 mm. long. Near Marasmaus Marbleae Murrill.

Porro Rico.—-On cane (Otaheite) Rio Piedras, Sept. 10, 1912,

4604 (type) Rare. (Pl XXVI, fig. 15-17.)

MarasMIUS HIoRAMI Murrill.

Porro Rico—On cane leaf-sheaths, cane trash, Rio Piedras, Sept.,
20, 1912, 4600, Rare.

Marssmivs sywonicus (Kze) Fries.

Porto Bico.—O0On dead cane fragh, Rio Pledras, Jan., 1917, 6195.
Also collected on dead leaves and stalks of other grasses. Common.

The gporophores of this speeies are gregarious, 6-10 mm. broad,
white or pallid, and 1-2 em. high, with adnate gills.

SOHIZOPHYLLUM COMMUNE l'rieg,

Porro Rico.—On dead and dying cane stalks, Rio Piedras, Feb.,
Mareh, 1911, 4029, 4051, 4058, 4065; Plazuela, July, 1911, 4071,
Commonly observed in all parts of the Island. Also very common

on dead wood. (Pl XXTI fig. 4)
This is one of the commonest forms observed om dead and dying
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aane stallks. In ome case it wag found on a stalk which wag otherwise
wormal, and in many instances it has been noted acting as a wound
parasite. It is quite usnal to consider it as a cause of a dry rot of
cane gtalks. Tt has been reported in this connection from hoth Java

and Brazil (100.)
SeyTINOTUS DINTANTIFOLIUS Murrill.

Porro Rico—On dead leaves, Rio Piedrag, Jan., 1914, 1197. On
dead leaveg of Paspalum sp., Rio Piedras, June, 1917, 6494, Deter-

mianation hy J. A, 3. )
A delicate, white, sessile form, 5-10 mm. broad.

Trvcorerpor Avsiotm (ooke,

Sesstle, globose, white, 8-12 mm. diam.; spores smooth, clay-col-
ored, globoge, 3 mu. diameter. '

Porro R100.—-On cane trash, Rio Piedras, Oct, 1915, 3171; Cor-
tada, Jan., 1912, 4168. Determined by Prof. ILloyd. These are the
fivst collections other than the type.

LivoorzrpoN PUSImLUM Fr.

Porra R1co.—On cane trash, Rio Pledrag, Feb,, 1915, 2576. De-
termined by Prof. Lloyd. Not common.

Ly coPERDON PYRIFORME Schaeff.

Porro Rico.—In cane fields, Rio Pledras, Jan., 1912, 4187, Apr.,
1912, 4324; Plazvela, July, 1911, 4075. Very common.

"Crarmus rorprIcrn Tulasne.

Pormo Rrco—On dead cane stalks, Rio Piedras, Nov,, 1911, 4082
Common on dead wood. First defermined by Prof. Lioyd. (PL

XXIILT, fig. 6.) _
SPHARROBOLUS STELLATUS Tod.

Outer peridimn stellate-lacinate, lobes 5-8, averaging 1.5 mwm.
diam. ; inner peridimm covered by an oramge-colored gelafinous en-
velope which at maturity swells and eauses the single sporangiole to
be foreibly ejected, spores hyaline, cylindrical-ovate 5.1 X 10.2 mu.

Desgeription modified.

Pormo Rrco.—On rotten cane trash, Rio Piedras, Jan., 1913, 4750.
Algo collected on roften bamboo, leafmold, ete. (Pl XX1I1, fig. 4;
pl. XXVI, fie. 1-3.)
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PHYLLOSTICTA SACCHARI Speg.

Spots very nuwmerous, with a tendency to occur near the midrib,
often confluent, especially at the ends, long linear, occasionally oval,
runnig out into long points, .5-2 cm X 1-2 mm. al fimes ruech
larger, red brown af first, then dull tan or brown at center with red,
definite, not ralsed margin; pyenidia hypophyllous on older spots,
few to many, uniformly scattered, immersed, membranous, sub-glo-
bular, 1256-175 mu. diam., prominent ostiole, conidia hyaline to smoky,
avoid to eylindrie, ends rounded, 12-16 mu. X 2.5-4 mu., one or two
guttulate. Description from. specimens.

Porro Rico.—On living cane leaves, Juncos, July, 1915, 2024,
Rio Piedras, March, 1917, 6278. (Pl XXIV, fig. 4.)

In common with some of the other leaf spots, thig form hasg not
been worked out satisfactovily, It is probably not P. sacchari of
Spegazzinia (73) but it has not been thought worth while to name it
anew. TIf if should appear in some abundance hereafier warranting
further studies, an attempt will be made to place it exactly. Onr
specimens differ from one determined by Miss Young from the Stevens’
collection as P. sacchare. The fragment of this material seen was

apparently Leptosphaeria socchar,

VERMICULARIA GRAMINICOLA West.

Porzo Rrco—On dead cane stalk, Rio Pledras, ¥eb., 1914, 1270.
(Pl XXVIII, fig. 6-8.)

This species iz characterized hy erumpentspherical pyenidia, with
long black erect setae. It differs very decidedly from V. secchari,
deseribed recently by Averna-Sacca, (100) in that the latter posgesses
hiciliate spores, and those of the present species are muticate,

Dirropis. cacaorcons P Henn,

Pyenidia scattered in the dortex of the host, innate, black; conidia
eilipsoid oblong or sub-ovoid, l-septate, obtuse at hoth ends, loculi
1-guttulate, blacl, 18-22 X 12-14 mu.

Porro Rico.—On dead cane stalks, Rio Piedras, Jan., 1912, 4169,
Feb.,, 1014, 1321 1347, Oct., 1914, 28278, Oect., 1915, 3169, March,
1917, 6308; Vieques, Jar., 1917, 6194, Fairly common everywhere.
(P1. XX1, fig. 1; pl. XXX, fig. 8-10.)

This fungus is most commonly found on dead seed pieces or rotien
stalks, where the frniting bodies appear as tiny black bodies huried
in the tissues. In some instances, however, it is apparently able to
act ag a partial parasite, and to cause some loss. This action has

c):)O
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been obgerved in isolated canes, (generally ingeet injured stalks),
of a number of varieties.

In the case of one variety only, D625, has it been noted acting
apparently alone. Other swrounding variefies in this ingtance re-
mained normal, but of the D625 fnlly twenty-five per cent of the
stalks were attacked. The only external symfom was the withering
and dying of attacked stalks from the top downward, in no way dif-
ferent from the death of a stalk from any one of many other causes.

Internally was found a very striking rot, which at once distin-
guished the digease from any other. The rotted areas extended from
the top downward, rapidly covering the entire length of the stalk,
and attacking the bundles first, which became red in color. The red
coloration soon became uniform throughout the central pith regiom,
bordered by an outer periphery of normal tissues. The attacked tig-
sues were somewhat rubbery in consistency, lacking in juice, and
rapidly turned brown on exposure to air. The rot finally worked
through to the snrface producing irregular brown patches on the
internodes  which finally coaleseed. Canes after three monthg in the
laboratory have net yet produced fruiting bodies. Melanconium sac-
chari was oceasionally present ag a secondary organism. The ecolor
of the rot was much deeper than that produced by Colletotrichum,
the aveag were more uniform, and the white patches characteristie
of red rot were lacking. Diplodie was obtained in cultures.

This fungns, originally deseribed from twigs of cacao, has been
reported on cane by Butler (10) in British India and by Howard
(41} in Barbados. The former described it as usually saprophytic
only, but the latter found it at times paragitic and was able by inocu-
lations to reproduce the disease said to be caused by it. Averna-Sacea
(100) gives an account of a digease ascribed to Lastodiplodia iheo-
bromae, which 1z doubtless the same species.

It is extremely doubtful if it will ever be of any real ecomomic
importance in Porto Rico, since it attacks only injured canes or weak
varieties, D-625 being notoriously of such a nature.

MELANCONTUM SACCHARINUM (?) Penz. et Sace.

Acervuli hypophyllous, gregarious, longitudinally seriate, oblong,
C L mm. leng. by 5 wide, black, hysterioid erumpent; conidia lavge,
globoge compressed, 24 X 14 mu. black, smooth, borne on fliform,
hyaline pedicels. Desecription after Saccardo.

Porro Rico~On cane leaves, Rio Piedras, Dec., 1911, 4111, 4112,
4142, 4143, 4144, 4145, 4146, March 1912, 4294, June, 1917, 6559;
Mercedita, Jan., 1912, 4171; Fajardo, March, 1912, 4291, On Cym-
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bopogon citratys, Rie Pisdras, Oect., 1914, 2281, On Baembuse vul-
gurts, Trugillo Alto, Nov,, 1914, 2396. Very common in all sections.
First determination by Blrs. F. W. Patterson. (Pl XXIV, fig. 2,
pl XXVITL, g b

This fungus is extremely common on many varieties of cane, oecur-
ring on the back of the leaf-hbladss and sheaths and particularly on
the back of the mid-rib Tt alsc oceurs on the flower stalk. I does
very little harm beyond hastening the death of leaves already weak-
ened Dby other causes. The fungus is conspicuons because of the
long lines of hlack immersed sporodochia opening by long slits, the
black spore masses often being visible with a hand lens. Maecrosco-
pically 1% can not be distinguished from Marsomia sp.

ArTEROBOTRYS syrErBa (Jda.

Porpo Rico—O0On dead and dying cane, Rio Piedras, July, 1912,
4493, July 1917, 6607. First determination by Mre. . W. Patter-
son. (Pl XXX, fig. 7-9.)

Agprraiinus FLavus Innk,

Porro Rrico——A very common saprophytic form on dead cane,
particularly on Seed—pieees in the ground, and on material after it is
brought to the laboratory. A form morphologically not distinct at-
tacks the mealy bug (Pseudococcus sacchars) of cane, often over wide
areas. Also isolafed from soil, moldy tobacco, and other sources.

s #
AsPereLUS NigEr Van Tieghem. ‘

Porro Rico.—A common saprophytic form, particularly noted on
imperfectly sterilized material in damp chambers. It preduces a
reddening of cane tissue. ‘

Monrrra sroorEiLA {Mont) Sacc.

Biffuse, beautiful deep rose in color, primary hyphae ascending
from the procumbent myecelinm, 180-130 X 12 mu., scantily septate-
constricted, above divided into dichotomnous branches; branches and
branchlets somewhat broad, crowded, septate and easily separating;
conidia acrogenous, shortly catenulate, globose, 10-12 mu., bages dis-
tinctly apiculate where joined by isthmi. Deseription after Saccardo.

Porro Rrico.—On burat cane, Rio Piedras, March, 1911, 4042, 4057.
Also observed at base of Gymertum segitafwn and Saebal causiarum
where injured by fire. (PL XX, fig. 2.)

Thig very interesting fungus oceurs on all debris remaining after
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a cane field hag been burned over, the very striking orange-pink
clumps thickly clustered on every available bit of material over acres
and aeves make a most striking sight. “Where the trash is not burned
1t very rarely oceurs, and never more than ag small scattered sporo-
dochia at best. The fungus also causes a mold of bread much more
serious than that due to Aspergillus or Mucor. In the laboratory it
e¢vinced a great ability to grow into other cultures and culture media
through the cotton plugs and after one experience, during which con-
siderable difficulty was had in getting vid of it, it has never been
brought into the laboratory again.

TricEoDERMA 1IGNORUM (Tode) Harz. |

~ Iorming more or less cottony, finally powdery sporodochia, sub-

circular to indefinite, up to 5 mm. diameter, white at first, then deep
sreen with white margin; hyphae interwoven, subcompact, filiform,
continnous, fertile hyphae erect, 2-4 lageniform branches or conidial
bearing organs; conidia formed in globules of 8-10, spherical fo
elliptical, light greem, 1.4-3 X 3-4.3 mu; heads averaging 7 mu.
Description amended, after Saccardo.

Porro Rico—On dead and dying cane stalks and leaves, Aug,
1912, 4548, 4667, 4666, Jan., 1914, 1173, Jan, 1914, 1201, Oct., 1914
2275, July, 1915, 2831, Sept., 1915, 3073, Apv., 1917, 6402, June, 1917,
6561. Very commonly observed in all parts of the Island. First
determination by Mrs. F. W. Patterson. (PL XXI, fig. 4; pl. XXX,
fig. 6, 10-12.)

This is an exceedingly common form in and about cane fields and
has appeared a great number of timesg in damp chamber tegts and in
cultures. It is especially to he foumd on the lower leaf-gheaths, in
connection with Cerospora, Selerotium, and other fungi, at times
apparently acting as a wound parssite aiding in the death of the -
leaf sheaths. Because of the great frequency of its oceurrence in
the course of laboratory studies on the care eankers of the mottling
digeage, internal rots of various types, ete, altempts were made to
prove its parasitism, i any, by inoculations. Negative results were
obtained, it not even being capable of producing red striping, henece
it i now congidered only as a saprophyte. -

Arthrinium saccharicola Stevenson sp. nov.

Forming small black masses on the subgiratum, 1-1.6 mm. diam,,
not coalescing ; sterile hyphae scanty, recumbent; fertile-hyphae sim-
ple, subereet to ereet; aggregate, hyaline, with broad, black, nu-
merous septae, swollen at base, about 100 mu. long; conidia sessile,
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in a denge spiral about the sporophore, coneave-convex when young,
becoming doubly-convex, dark brown, 7.25 mu. diam. X 4.4 mu. thick.

Porro Brco—On dead cane leaves, Rio Piedras, Keb., 1914, 1269
(type). (PL XXIX, fig. 1-3)

BAsEPoRUM GATLARUM Moll.

Porro Rico—0n dead cane stalks and leaves, Rio Piedras, Aug.,
1912, 4545 ; Juncos, Aug., 1915, 2930, Determination by Miss Charles!

Observed on material from all parts of the Island. This is one
of the very common saprophytic formsg encountered in the work with
cane fungi, it being found on all parts of dead and dying cane plants,
often forming blaek irregular patches especially on leaves and dead
seed pieces. It has turned up in euliures several times, in one ingtance

of a top-rot cage, and of various leaf-spots, but inoculations with .3t

have not been guccessful. 1t also oceurs on other grasses (Panicwn
barbinode, Eriochloa subglabra).

Tt is characterized by comparatively large black cireular or disk-
shaped spores, borne on jar-like basidia. The hyphae are hyaline to
brown and scanty, and all that iz commonly seen are great masses
of the conidia, '

CrapogporTUM HERBARUM (Pers) Link.

PorT0 Rico.—On cane tragh, Ric Piedras, Jan., 1917, 6094, April,
1917, 6383. Very common on cane tops and trash lying in the fields

after the cane is cut. Appearing as numerous, bright green, slightly

raised magses uniformly distributed on the wilted leaves and discarded
stalks over all ficlds, becoming darl green or black. Also common on
other host material in many other situations.

Hormiactella sacchari Johnston sp.r nev.

Sori small, blaek, seattered, about I mm. diam., consisting of sterile
erect hyphae mixed with the fertile; sterile hyphae black, septate,
more or less straight, 500-900 mu. long; fertile hyphae shorter, 200--
300 mu. high, branching sparsely, bearing at intervals short lageni-
form branches or conidiophores; conidia in short irregular chains,
spherical, rugulose, 6 mu. diameter. .

Porro Rino.—On dead cane leaves, Rio Piedrag, Feb., 1911, 4017,
Dee., 1911, 4141, April 1912, 4313, May 1-12, 4358, 4357, August, 1912,
4538, 4567, Oect., 1912, 4638; Mercedita, Jan.,, 1912, 41563; Yaueco,
March, 1912, 4315; Candvanas, July, 1915, 4525, Oet., 1912, 4642;
Mameyes, Dee., 1912, 4711; Afiasco, May 1916, 563560. Very cominon
everywhere, Offen associated with the wither-tip disease of the
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leaves. . More common on cerbain varieties. (Pl XXX, fig. 1-5; pl.
XXV, fig. 4)
Periconia sacchari Johnston sp. nov.

Fertile hyplhae erect, scattered but very numerous, not blackening
the substratum, dark 200-300 mu. high, with short branches at the
tip; branches appressed, eylindrical, or more or less lageniform, some-
times constricted; conidia oveid or elliptical to finally eylindrical in
the mature form, rounded at both ends, brown, finally tuberculate,

11.2 X 22-24 mu.

Pormo Rico.—On dead and dying cane leaves, often associated
with wither-tip, Rio Piedras, April, 1917, 6384 (type). Very com-
mon. A common associate of Sphaerelle sacchars. (Plate XXIX,

fig. 16-18.)
Bepionema gacchari Johnston & Stevenson gp. nov.

Forming small black fruiting patches on the substratum, sterile
hyphae recumbent, often not apparent or anastomosing to form =
looge net-work; fertile hyphae short but little different from the
conidia; conidia catenulate, 1-3 septate, more often 2-septate, basal
cell truncate, browmn, lighter where the chains branch, minutely spiny,
one end cell larger, rounded, and 7.25 X 13-25 mu.

Porto Rico~—On cane leaves, Rio Piedras, Beb., 1914, 1650, May,
1917, 6404 (type). Macroscopically resembles Spegasgeinie ornaic.

Tetracoccosporis sacchari Stevenson sp. nov.

Forming small, sooty, black, subeircular to irregular masses on the
snbsteatum, -2 wm. average diam., occasionally coalescing to form
masses Gp to 1 em. diam.; sterile hyphae recumbent, gencrally not
apparent; fertile hyphae erect, hyaline to smoky, strongly septate;
septae appearing as broad black bands at short intervaly; spores pleu-
rogenous, sessile, completely covering conidiophore, arranged in regu-
lar series, more or less flattened-hemispherical, digtinetly rugulose,
cruciate-divided into 4 cells, averaging 10 mu. diam.

Pormo Rico.—On dead cane leaves, Rio Piedras, Web., 1914, 1421,
Nov. 1916, 6049 (fype). Macroscopically net distinguishable from
Spegazeinia ornate. (Pl XXVIL, fig. 19, 20.)

TeETRAPLOA ARISTATA (B & Br),

Plants scattered, few In number, generally among other fungi,
oiivaceous to black; conidia oblong, biseptate-muriform, brown to
sooty, guttulate, 20-30 mu., apex formed by four horns, 60-90X 4
mu., pluriseptate, lighter in color than body of spore. Deseription
modified after Saccardo.
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Porro Rico—On dead cane gtalks, Rio Piedras, March, 1911,
4010. Very commonly observed when studying other forms, inter-
mixed sparingly with them. (PL XXIX, fig. 11.)

Verticicladium graminicolum Jobnston & Stevenson sp. ney.

Bffuse, forming a uniform layer over the substratum, separating
readily, dull brown to gray; sterile hyphae interwoven into a fairly
compact net work, fertile hyphe erect to reclinming, brown, regular,
verticillate branched, 3-4 branches at each node; branches eylindrical,
short; spores eliptical to cylindrical, hyaline, 3—-4 X 6.8-11 mu.

Porro Broo.—On cane leaves, Rio Piedras, Sept., 1912, 4596, ¥eh.,
1914, 1645 {type). ,(PL XXIX, fig. 14, 15.) ' )

GIRAPHTUM SACCHARI Speg.

Pormo Rico—On dead cane stalk, Rio Piedras, Mareh, 1911, 4010,
Sept., 1912, 4621, Jan., 1914, 1180, Dec., 1916, 5858; Junecos, July
1915, 2925, Quite common. (PL XXXI, fig. 13-15.)

MyrorEECIUM VERRUCARIA (A&S) Dim.

PorTo R1co—O0n dead and dying cane leaf-gheaths, Rio Piedras,
April,’ 1917, 6423, Sporodochia small, flat, dark purple to black
with a white, villous margin.

SPEGAZZINIA ORNATA Sace.

Pormo Rico—On dead cane leaves, Rio Piedrag, Nov., 1911, 4079,
Dee., 1911, 4108, April, 1912, 4311, 4318, July, 1912, 4490, Sept., 1915,
3072, June, 1917, 65651; Ponce, Jan., 1912, 4154; Sta. Tsabel, Jan.,
1912, 4164. Also collected on dead bamboo, pineapple leaves, and
dead leaves of various weed grasses. Very common everywhere.
First determination by Mrs. B. 'W. Patterson. (Pl XXIX, fig. 6, 7:
pl. XX1IV, fig. 8.)

The sporodochia are jet black, flat, subhemispherical to irregular,
and geveral mm. in diameter.

TUBBROULARIA SACCHARICOLA Speg.

Porno Rico— On dead eane stalks, Rio Piedras, Aug., 1912, 4667,
Jan., 1914, 1214, Feb., 1914, 1340; Carolina, Jan., 1915, 2622; Las
Monjas, Apr., 1911, 4049. First determination by Mrs. F. W. Patter-
son. (Pl XXITI, fig. 3; pl. XXVII, fig. 5-7.)
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UUNDETERMIN ATE.

Botrytis sp.—On dead cane leaves, Rio Piedras, 1914, 1422

Capnodivm sp—On living cane Jeaves and stallks, Rio Piedras,
1912, 4507, 4515, Spermatia and Triposporiwm stages. ‘

Cortrcium sp.—On dead cane leaves, Rio Piedras, 1195, 3224. A
pink, sterile form.

Urepidotus sp—On rotted cane stalks, Rio Piedras, 1203, 1304.

Dasycypha sp—On cane trash, Rio Piedras, 2511.

fMysariwm spp—A number of species are commonly found on
cane trash, material in damp chambers, in cultures of cane goils and
In one instance as the apparent cause of a red-rot of cane gtalks.

Lasiosphaerie sp.—On dead cane, Rio Piedras, 1911, 4110,

Lophodermium sp—On dead leaf-sheaths, Rio Piedras, 1420.

Marasmius spp.—0On cane trash a great variety of undeterminable
species have been collected. '
- Marsonia sp—On midribs of dead cane leaves, Rio Piedras, 6416,
6429. Macroscdopically not distinguishable from Melanconium sac-
charimm. ' )

Odontia sp—On dead cane stalk, Rio Piedras, 1916, 6062. Dis-
tinet from the other species, but not yet named by Dr. Burt,

Pengophora sp—0On cane ftragh, Rio Piedras, 1204. A yellow
species, the only collection being sterile. (Pl XXVI, fig. 13, 14.)

Polydesmus sp—On dead cane leaves, Rio Piedras, 1914, 1651
Macroscopically indistinguishable from Spegezzinie and Tetracoccos-
poris. (Pl XXTX, fig. 13.)

Sclerofium sp.—O0n dead and dying eane leaves, particularly the
leaf-sheaths, Rio Piedras, April 1911, 4044, Aug., 1911, 4077, May,
1912, 4312, Oect., 1912, 4651, May, 1917, 6471, A gray form very

digtinet from §. Rolfse.
Stitbum sp.—On dead cane stalks, Rio Piedras, 1343, 1267. Not

S. incarnetum reported on ecane in Java.

Tapesie sp.m()n dead cane gtalks, Rio Piedras, 1266, (Pl XXVII,
fig. 8, 4.).

Trogia sp—On dead cane, Rio Piedvas, 1197. (Pl XXVI, fix,
18, 19.) - :

Valse sp.—On dead cane-stalks, Barceloneta, Jume 1917, 6434,
The same species hag also been encountered in eultures of Ileaf spots.
Tt ie not paragitic, as far as tests to date show. '

Voluting sp.—On dead cane, Rio Piedras, 1914, 1200, (Pl XXV]IT
fig. 11-13.)
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DISEABES DUE TO NON-PARASITIC OR DOUBTEUL CAUSES.
CHLOROSIS.

Chlorosis of sugar-cane has been noted only in the southern and
southwestern portions of the Island, the irrigated sections. It is found
in varying degree of severity from cases with absolutely white leaves
through various shades of yellow to those in whick the affected leaves
show only yellow stripes. Affected areas vary in gize from a fraction
of an acre to several hundred acres. It has been especially noted
near Pence, Yauco, and Santa Isabel.

Studies of the phenomenon from a chemical standpoint, have been
conducted by Mr. P. . Gile, (38, 34) of the Mayagiiez Experiment
Station. e made a soil survey of affected spots, aralyses of the
soils, and a series of experiments with manure and ferrous sulphate.
He ascertained that bleached cane occurred where the soil was exces-
sively caleareous, but that the real cause of the trouble lay in lack
of sufficient assimilated iron. Plants treated with a solution of ferrous
sulphate either when applied around the roots or painted om the
leaves, regained a normal green color,

As a result, however, of the field experiments, the econclusion
was reached that while inereased yields and a measure of control
were secured by applications of iron, the amount necessary made its
use on a practical scale, prohibitive,

Tield observations show the presence of fungi on chlorotic canes,
but to the same extent as on normal cane, so that they have no dirvect
relation with the disease, nor do insects, Earle (21) observed chloro-
gis near Ponece, confusing it with voot disecase with which it was
agsociated. Chlorosis of sugar-cane has not been reported from other

countries.
YELLOW STRIPE.

Yellow gtripe is more or less of a chlorotic condition in which
the chlorosis is restricted to stripes in the leaves. In Porto Rico
_this has never been seen in more than isolated stools of a field, with
the exception of those cases where it oceurs in connection with chlo-

rosis on the south side of the Island.
In Java much has been made of this disease, but with no other

conclusion than that it was a physiological condition, varying with
the different varieties of cans.
MOTTLING.

Ahout two years ago there was brought to the attention of the
junior anthor a situation in the cane fields of the Areeibo-Agunadilla
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distriet which was at that time alrveady ecausing considerable loss.
Since that time much attention has been given to the disease, several
reporty have been prepared™ (75) and extensive field observations
and laboratory studies are under way.

Since the initial observations were made the trouble has not only
continued its ravages in the original territory, but hag greatly enlarged
its boundaries so as fo include an area extending from near Bayamdn
to Aflasco, or approximately a quarter of the Island. As to how long
the disease had been present before the first report was recieved it
has mot been possible as yet to ascertain, but certainly a year, so
that as near as i8 now known it hag been aective about three years.
The disease is ag yet confined to the upper reaches of the river val-
leysg, to small inland vallevs, and particularly to fields among the foot
hille. The broad stretches of the coastal plain, but little above sea
tevel, are still free of disease, although they are planted to the sus-
ceptible varieties of cane, and form great continuous areas. The
rvolling streteh of country between Arecibo and Aguadilla, a region
which suffers much from drouth has been the most seversly infected,
and hundreds of acres have been abandoned to cane culturs.

Fosses—The logs oceasioned ig very difficult to estimate sinee the
diseased flelds will show a variation of from ome to a hundred per
cent of infection. There appears to be a regular course followed
hy the disease. A few stooly are infected the first year, seattered
about the field, The second year infection becomes quite general and
there is & decided falling off in vield. The third year the growth
of the cane is so poor, and such stalks ag are produced are so small,
and lacking ‘in juice that the crop is a fofal loss. The loss is still
further increased by the fact that the Centrals refuse to receive any
cane that shows evidence of the digease. There is no doubt but that
the monetary loss already runs into the hundreds of thousands of
dolarg. - 8

Name of the Disecase—Various names have been used for this
disease. It is universally kiown among the planters as ““La enfer-
medad—the disease,”” and it hag been called ““the new disease,’” the
“motiling disease’’ and ‘‘cane canfter.’”” The motiling disease is

the preferred term. Chlorosis ig of conrse already in nse for another

trouble,
Symptoms.—The one marked and constant symptom of thig disease,

snd the one by -which it is easily recognized by any one who has

¥ Bievenson, Jehn A.—La Enfermedad Nuevs de la Cafia. Cireular L1, Insular Experi-

ment Station. 1917,
I Do Revista Asuearers, afio 2, mo. 24, p. 4-5, and ne. 28, p. 5-6. 1917.
In Bl Muando Aspearero, v. 5, ne. 1, p. 19-24, fig. 10, Ang, 1917.
fape Digease in Porto Rieo. In La. Planier, v. 49, no. 5, p. 76-78. Aug. 4, 19%7.
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oceasion to visit diseased elds, is the peculiar mottling of the leaves.
in contrast to the uniform yellowing or whitening of the leaves
characteristic of chlorogis, there oceur Innumerable white or at times
vellowish spots and stripes with Irregular, indefinite marging. In
light cases the back ground may be practically normal greeu, buk
more often and especially after the first year the leaves are yellow
green to yellow, interSpefsed with the white markings. It is not
‘ appare}lt that motiled leaves dis any sooner, or are more subject to
parasific leaf funel than normal leaves.

For some time there are no further symptoms than the mottling
it being imapossible fo distinguish, except for this one point, diseased
from mnormal stools. Mottled leaves do not die and fall any sooner
than normal oneg, nor do they cling abnormally fo the sfalk. The
stalks are not stunied or vigibly changed internally. If is quite pos-
sible to find stalks which show from one to ten or twelve lower leaves
apparently normal, with all those above mottled. The mottling is
apparent as soon as the leaves mnfold. The reverse condition of
normal leaves above, has not heen observed. It 1 not certain yet
a8 to whether a leaf which unfolds normally may become mottled later
on. A varying number of stalks in a stool may show mottling, often
only one, more often three or four out of a dozen.

The above represents conditions the firgt year of infection. The
ratoon shoots from all ‘infecfed stools, and from a varying propor-
tion of those that were apparently mormal, show wmottling from the
ingtant the new shoots are observable. Very seldom doesg this erop
reach normal conditions of height and stand, more often around
thirty to fifty per cent ounly.

At this stage in addition to the mottling another marked charac-
terigtic appears, a cankering of the stalks. These cankers or lesions
appear first as far as observation show, before the leaf sheaths £fall,
but after they have become somewhat loosened, as linear spots, some-
what sunken, and brown in color. The soon become ashen or dull
gray, and often coalesce to form continuoug patches practically cov-
ering the internodes. -They never, however, pass from one internode
to another. They are superficial only, never peunetrating for more
than 1-2 mm., except along such cracks as oceur. FRrven here the
reddening that is found is seldom more than thai usmally found in
such locations in normal cane.

The cracking or splitiing is not considered a symptom, being
merely a result of the drying up of the cane. Splitting normally
oceurs in many varieties, although of course it is more marked with
thig disease. There is no internal red-rot or other form of rot accom-
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panying the cankers, but there is a shrinking of the infernodes and
a general condition of pithiness and lack of juice. All cankered
canes show mottling of the leaves, but the reverse is not true.

It may he noted at thig point that not only is there a lack of
juice in cankered canes, hut what does oceur iz of an ohjectionable
nature from the mill stand point. A very high ginecose ratic is
reported (non-erystallizing sugars) and the juice behaves badly dur-
ing clarifying and other processes to which it is subjected. A com-
prehengive series of chemical tests is about to be made at this Station,
to be reported npon later.

Couses—No definite cause has as yet been found although many
“have been snggested. The juice of diseaged stalks has not been found
to be infectioms. No fungi have been found in connection with it
which could reproduce the trouble. Tt hag been found that apparently
normal seed pieces from stalks showing mottling, even after disinfec-
tion and planting in sterile goil, produced mottled shoots.

The entfire question.of degeneration or running out of varieties,
together with the effect of abnormal weather conditions and exceed-
ingly poor agricultural practices have been studied as far as time
and circumstances permuitted, and are treated of more fully in other
publications on this epidemiec.

Varieties attacked —Most of the cane of the infected district haz
been of two varieties, the striped or rayede, and the white (blanca)
or Otaheite, probably the same as the old Bourben cane. The white
cane was first attacked and is at present most subject to the disease,
the cankers being especially characteristic of this variety. Its elim-
ination, as hag already oceurred in other parts of the Igland, seems
certain. The rayade during the pregent year has been in many places
as badly attacked ag the white, although there is still the possibility
that straing from outside districts may remain immune.

Other varieties grown on a smaller scale and brought in for trial
have been guite uniformly attacked, bamboo, penang, B-3412, B-208,
wvellow caledonia, Clavengerie, and others. A dark red variety, locally
known as serangole has bheen quite registant but wnfortunately is not
& good mitlling cane, nor is it probabls that it would have any. great
degree of resistance if planted on a large secale.

Comparison with other cane diseuses~—This digease can not he con-
fused with any of the stallk or leaf diseases described in the earlier
part of this paper, the essential symptoms being sufficiently different.
Moreover, in no ingtance hag it been possible to fmd any more evi-
dences of any of these than occur in normal fields. Rind disease
bas been especially watched for since it is the reputed cause of an
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gpidemic, that oceurrved in the Brifish West Indies in 1893-7. It
ig very easy to find a greal variety of fungi but none of them have
as yet been capable of reproducing mottling,

The connection of root disease has been a more difficnlt problem,
but it has finally become clear that root digseage iz not directly con-
nected with the mottling. Hither, may and does occur alone, and
both are often found acting together, the cane guffering severely in
any case.

The more the disease is studied the more it appears to resemble
the mysteriong ‘‘serebh’ of Java. It is guite nunlikely that it is that
exact digsease, but it iy not improbable that it is of the same general
nature, produced by the same or similar environmental factors. Many
of the symptoms are the same, although none it must be admitted
are those that are considered essential; for instance the course of
the disease over three years, the stunting of stools and shortening of
internodes (in advance cages), the fact that the disease i carried
from old plants to mew ones by cuttings, and s poor development
of the root system, On the other hand this new digease in addition
to the leaf mottling and stalk cankers not ascribed to ‘‘sereh,”’ does
not show gumming, internal red lines, more disease at the base of
the stalk, or the abnormal stooling giving the grassy appearance
from which the ‘‘sereh’’ takes its name.

Control—Practically every comceivable measure which hag ever
been recommended for the control of cane diseases and especially
those usmally given as efficacious for root disease have been tried,
and without any other result than the continued progress of the
digease. Liming, inereased cultivation, treatment with Bordeaux mix-
ture, seed of established varieties hrought from outside regions, seed
of new varieties, and the use of land not before planted to cane, all
_these, and more have heen triec.

Tt is apparent that very drastic measures will be necessary to
check the epidemic. The foremost requirement will be the infrodue-
tion of a rotation system, (a heretofore umknown practice in Porto
Rican cane culture), and one which will inelude a legume. It is no
aagy matter to give a satigfactory oufline for such a rotation, particu-
larly the legume, and even after by such experimentation sueh is
found, it ig going to be equally or more difficult to get it adopted.
In the meanwhile continued efforts are being made with new seedling
varieties, particularly those produced at this Station, and it is hoped
that some will ultimately be found which under proper care will

sueceed.
A complete account of the disease to date fogether with such
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studies ag have been made- will ocenr in the fortheoming report of.
the HExperiment Station, (1916-1917).

INJURIES DURE TO NATURAL AGENCIES.

In order to round oul the subject of cane disease, it has been
congidered proper to include a congideration of injuries due to such
physical phenomena or natural causes, as lightning, wind, drouth,
and floods, often important sources of loss to the cane growers of the

Tsland. :
LIGHTNING.

Lightning injury to sugar-cane is apparently rare, but one instance
having been observed (75). In thig case all the cane, including the
roots, in an area of approximately a square rod was killed, procucing
an open spob sharply set off from the surronnding normal cane.
Nothing wag left of the cane but charred remains of leaves and
a few short pieces of staik, some remaining erect. A growth of her-
baceous weeds followed. No insects or fungi were present, even a
considerable time after the cane wag killed.

WIND.

Under normal conditions cane is quite resistant to dirveet injury
from wind, aithough of course there is the indirect effect of the in-
ereased evaporation of the soil water supply, and checking of growth
or even death when a shortage occurs. '

The ocecasional hurricanes, however, often cause considerable losses
depending somewhat npon the season in which they occur, or upon
the age of the cane. "With extreme wind velocities the cané may be
uprooted over large areas, making practically a fofal loss, or young
ratoons may be so wrenched and loosened as to give greatly decreased
yields. Over the eagtern end of the Island a decided falling off in
estimated production was acredited to this cause in the geason just
ended.

Clane does not, however, suffer from wind fo the extend that other

crops, coffee and citrus, for example, do.
FLOODS, AND BXCESSIVE WATER SUPPLY.

Cane, & shall rooted crop is mueh subject to damage by floods.
During fhe periodic overflows, characterizing the rivers of Porto’
Rico, much low land cane iz washed out ov the hold of the plants
so weakened by the washing away of the soil that an effort must be
pitt forth to recover, which must mean deereased yields. Came is,
however, the most resistent crop to this sort of condition.
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It is generally comsidered that an excessive water supply, due
to heavy soil or poor drainage, is very harmful. Such a condition
is doubtless beneficial to the growth of many injuricus fungi and
there ig a decrease in yield through loss of roots by disease or drown-
ing (suffocation). Observations, made in connection with the mottiing
disease, have indieated that cane suffers more readily from a lack of
water than from an over abundance. '

DROUTH.

This is undoubtedly the mogt important of the various factors
considered under the general heading. TLarge sections of the Island
are so hahitaally dry that irrvigation is abgolutely necessary, and there -
are other important districts which suffer from periods of drouth of
greater or less length at various seasong of the year., The influence
of lack of gufficient water hag been readily noted in those places where
irrigation has heen applied to some fields only. It offen gpells the
difference between a crop and no crop.

One very important effect credited to lack of water is inerease
of root disease. There is undeniably an inecrease in the amount of
fungus present, and it is not vmeommon to find whole fields of
stunted, yellow cane, apparently ruined by root disease. The exact
velation of drouth and the fungi found in connection wiih the roots
and the stalke of the cane is debatable.

Tt seems altogether probable that the most trying sitnation for
cane ig a succession of excessive raing and long drouths, a sltate of
affairs often existing over large sections of Porto Rico. ‘

ABNORMALITIES.

In Java the various abnormalities of the came plant have heen
considered at great length (63). Many of the types veported. for
that Island oceur in Porto Rico, but in isolated cases so that no sig-
nificance is attached to them in the pathological work.

Clanes are quite commonly found with budg or eyes misging from
some of the nodes, or sometimes with two or more eyes at a node.
Germination of the eyes in sitn often with the production of lengthy
shoots is common, being quite characteristic of certain varieties. It
also oeeurs at times in connection with stalk-borer or other injuries.

There have oceurred types of growth resembling those described
for ““sereh,’” the short grass-like habit for instance, and the produc-
tion of adventitious roots along the stalk, but without other symptoms

being present. Such cases have occurred in connection with root

disease or insect injury.
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CANE FUNGL OF SANTO DOMINGO.

Because of the close proximity of Sanfe Domingo and the fact
that cane for milling is brought from there in large quantities hy
one of the Central companies, there has always heen considerable
interest taken in the cane fungi of this Island and the possibility
of introducing new digeases to Porto Rico through thiz channel
Because of this threatening danger the senior aunthor wvisited Santo
Domingo some years ago making special search for diseases not al-
ready cceurring Porto RBico and at the same thme collecting all cane
Fungi found. A report of thig trip was published at the time (49)
and included mention of some five fungi causing the common diseases
noted. Since that time determinations have been made of the other
fungi collected and a complete Iist iz here given with the localities
in which found. Tt will be noted that no fungi are confained in
the list not already reporied as occurring in Porto Rico. All collec-
tions were made by Mr. Johnston, between April 4 and 20, 1918,

Ceveospora vaginee Kriiger—Common at Higiiral and other points,

Colletotrcum faloatum Went—=San Pedro de Macorig, Santo Do-
mingo City.

Clratertum awrewm (Shitm) Rost-—La Romana.

Diplodie. cacavicole. P, Henm.—La Romana, San Pedro de AMa-
coris.

Graphium sacchart Speg~La Romana.

Helminthosporium socchari, Butler—Higtiral. Ianear ieaf spot.

Hormiactella sacchary Johnston—San Pedro de Macoris.

Leptespharima secchare. V. Breda de H.—La Romsna. Common
in all fields.

Lyeogala epidendrum (L) Fr.——Higiiral.

Marasmius sacchari Wakker —Higtiral, Santo Domingo City. As
sterile myecelia only. :

Melanconium sacchart Massee—San Pedro de Macoris, La Ro-
mana. Comwon on sld cane.

Melancondum saccharinaum Penz, & Sace—Higiiral.

Nectrig lawwentione Marchal.—San Pedro de Macoris.

Odontre saccharicole Burt.—Lia Romana.

Sclerotiuwm sp. The gray form.—San Pedro de Macoris.”

Sehzzophyllum commune Fries.—La Romana.

Sclerotium sp. The gray form.—San Pedro de Macoris,

Tetraploe aristate B & R.—San Pedro de Macoris.

Thiclaviopsis peradoza (De Seynes) V. Hohn.--Tm;a Romana,
Higiiral.
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Trametes nvose (Berk) Murrill—La Romana, Higiiral.
Tubercularia saccharicola Speg.—Santo Domingo City.

CONTROL O¥ CANE TPTUNGIL

It 13 impracticable, in fact impossible, to entirely eliminate fung:
from the cane flelds. Tt ig, rather, the aim of the good agriculturist,
to produce as vigorous cane as possible and so reduce the fungi to
3 minimum. There are very few cane digeages that will not yield to
proper agricultural methods combined with cer tam prineiples of con-
trol to be ouflined here.

Space will not permit a consideration of the variouns points -
cluded under “‘proper agricultural methods,”” such as good drainage,
irrigation when necessary, selection of seed, proper planting ‘and cul-
tivating, They are fully covered in other publications of this Station.

Among the comtrol principles may be mentioned the following, a
brief expogition of each being given.

1. Healthy seed omly should be used for planting, since normal
cane can hardly be expected from diseased seed. This means that
all seed should undergo a careful selection to eliminate any that show
borer or other inseet injury, tlie presence of the mycelinm of Odonira
or other fungi, internal discolorations or rot due to Melanconiwm, Col-
letotrichum, Diplodia, or other cane-destroying agent. Seed selection
should be carried out in the field where the cane is cut and not where
it ig to be planted.

2. Certain varieties of cane are more 1681ste]1t to a given disease
or diseages than others. An effort should be made fo discover these
by eomparative tests and to use those that give the best results. The
root disease often yields to a change in variety ag do other diseases.
Care should be exercised not to wmix different varieties in the same
field,

3. Certain digeases, particularly Thielaviopsis, are prevented by
diginfection of the seed or by providing a protective covering. Bor-
deaux mixture is the omly practicable substance for this purpose
and gives good results where conditions are not faverable for guick
germination or where the seed can not be planted at once.

4. Various other plants which harbor cane fungi should not be
grown in rotation with cane or in the case of weeds they should bhe
kept down as thoroughly as possible. This will apply especialiy to
pineapples, which are very subject to Thielaviopsis and fo various
orasses attacked by Odondie, some of them of economic value. Per-
mitting the land to revert to pasture after the cane is abandoned does
not gerve to kill ont those fungi that attack the cane roots. 1t will
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be far better to rotate cane with some leguminous crop, such as sword
beans, cow-peas, or velvet beans.

5, Lffort should he made to reduce to a minimwm cane injured
through attacks by borer, other insects, cattle, rats, or other agencies;
such injured canes being readily attacked by various fungi. Gaining
a foothold on injured canes, the fungl may spread to adjoining
healthy cane,

6. Cane should not be allowed to become overmature, since many
diseases are capable of causing severe damage to such cane. This
appliss particularly to Meonconsum and Colletotrichum which offen
ruin whole fields of certain varieties. It musgt be noted that some
varieties can be left until a second season without cutting, provided
they are growing under good corditions, but they must be watched,
since the disease, once it gets a foothold spreads very rapidly.

SUMMARY.

Fungi have caused heavy loss in the cane fields of Porto Rico.
Diseases have been pregent In serious amonunts sinee at leagt 1870
and are quite prevalent at the present time, presenting a number of
difficult problems. Cane diseases have been studied in Porto Rico
by various agronomists and commissions of the Spanish times and
sinee the American occupation to some extent by the Federal Experi-
ment Station. Most of the work in this fleld has been carried out
by pathologists of what ig now the Insular Experiment Station.

There are a considerable number of important eane diseases not
occurring in Porto Rico, ‘“‘sereh,”’ gumming, ete.

Of the fungl found chiefly on the reots or base of the stalk are
Murasmius sacchart, Himentin stellefere, and Odontis secchari. These
are all concerned to a greater or lesy extent i the so-ealled root
disease. Studies on their exact relationships and parasitism have
not yet been carried out.

The principal digeases of the stalk are red rot (Colletolrichum
faloatum, rind disease, (Meloncomium sacchari), and a new disease
due to Cytespora sacchart, which proved threatening to certain varie-
ties. The two former diseases especially atfack overmature or injured
cane.

A number of leaf diseases are found, none of which cause appre-
cizhle loss although they are of universal cceurrence. Those deseribed
are red spot of the leaf-sheath (Cercospore vaginae), red rot of the
leaf-sheath (Sclerotium Rolfsis), eye spot (Helminthosporium sac-
chari), ring spot (Leptosphaeria sacchar:), brown leaf spot (Cercos-
pora lonmgipes), red stripe, and wither-tip.
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The only important disease of cane cuttings is that due to Thiels-
vtopsis paradexa, readily prevented by dipping the seed in Bordeaux
mixtre.

Under the heading of minor fungi and diseases seventy-two fungi
are listed, together with notes of ocourrence, and the symptoms of
any diseages they may cause. :

Chlorosis a disease characterized by a yellowing or whitening of
the leaves and ocewrring in certain districts on the south coast, iz
described together with experiments for ity control. Yellow striping
1g a phenomenon occurring to a very limited extent.

An account is given of the new disease, or mottling of cane, a
‘plhencmenon existing in the western end of the Island. It ig charae-
terized by a peculiar mottling of the leaves, and later by a cankering
of the stalks. All varieties are atbtacked, and it has oecasioned very
heavy losses. No certain control measures are known.

Injuries due to nafural agenecies, lightning, wind, floods, and .
drouth are discassed.

Certain -abmormalities are mentioned, but are of little importance.

A st of the cane fungi of Santo Domingo is appended.

Certain of the principles of confrol of cane diseases arve briefiy

outlined.
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EXPLANATION OF PLATES.
PLATE XIX.

Wig. 1.—0Odontia saccharicola (Slightly redueed.)
Fig. 2-—Himantie stellifera. Mycelinm on leal-sheath. X 1.
Pig. 8.—Thielaviopsis paradoze. Section of infected cane cut-
ting. X 1.
PLATE XX.

Fig. 1. —Marasmeus sacchari. Sporophores X 1.

Fig. 2. —Moniha sitophale. X 1.

Rig, 3.—Melanconium sacchars. Showing pustules on stalk, X 1.
Fig, 4—~Colletotricum Fologtum. Black fruiting areas on exposed

surface of inoenlated seed piece X 1.

PLATE XXIL

Pig, 1—Diplodia cacaoicola. Frumpent clugters of pycenidia. X 2.
Fig. 2.—Polystictus occidentolis. X 1.

Fig, 8.—Valsaria subfropica. X 2.

Mg, 4.—Trichodermo Lignorum. X 2.

PLATE XXII,

Wig. 1.—Cytospora sacchari. Showing beaked pyenidia. X 2.

Fig. 2—Cylospora saccheri. Cankers- produced on cane stalk.
Slightly redueed.

Rig. 3—Polystictus simwosus. X 1.

Fig. 4—Schizophyllum commune. X 1,

PLATEH XXHI,

Fig. 1—Hypoerea rufe. X 2.

Rig. 2 (ibberello pulicoris. X 2.

Big. 3.—Tubercularia saccharicola. X 2.
Fig. 4— Sphaerobolus stellatus. X 2.
g, b.—Lycogala epidendrum. X 2.
Fig. 6.—Cyathus Poeppigin X 2.
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Fig.
Fig.
Hig.
Fig.
Pig.
Fig.
Fig.
Fig.
Rig.
Hig.
Hig.
Hig.
Fig.
- Big.

Fig.

PLATE XXiV,

1—Cercospora vagmae. X 1.
2—Melanconium saccharinam X 2.
3—NSpeguszinia orncte. X 4.
4—Phyllosticte secchart.  Slightly redueed.

PLATE XXV,

1.—TLeptosphaeria sacchari. X 1.
2—The “gmaller”’ leaf spot X 1.
3.—Selerotowm Rolfsit. X 2.

4 —Hormsactelle saechar., X 2.
5—dreyria cinerg. X 2.

6.—Ned stripe of the leaf. X 4.

PLATHE XXViS

1, 8—8phaerobolus stellatus. Gross appearance.
3.—S8phuerobolus stellatus. Spores.
4.—Asterostromo cervicolor. Stellate appendage of myecelinm.
5.—8ame, immatore condition.

6, 7—Asterostrome cervicolor. Basidia and spore.
8, b —Marasmius sacchari. Gross appearance.
10.—Marasmaus sacchar:. Spore.

11.—0Odontia sgechari.  Cystidinm.

12.—Odontia succhars. Basidiurm with one spore.
18.—Pewiophora sp., Bagidium and spores.

14 —Pemophora sp., Cystidinm.

15, 17.—Marasmaus Doringurensis. (Grogs appearance.
16.—Marasmaus boringuensis. Spore.

18.—Trogra sp. (Gross appearance.

19.—~Trogia sp. Spore.

PLATE XXVIL

L—Hypocrea rufe. Diagrammatical seetion of stroma, show-

ing position of perithecia.

g,
Rig.
g,
Fig,

2—Hypocrea rufe. Ascus and spores.

3.—Tapesia sp. Apothecia in various stages.

d4-—Tapesia sp. Ascus and spores.

b.—Tuberculwrie saccharicola. Diagrammatic vertical seefion

of sporodochia.

Fig.
Rig.

6.—Tubercularia saccharicole. Spores.
T—Tubercularie saccharicola. Conidiophores.
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Fig. 8—Chromocres gelaftnose. Diagrammatic vertical section
of stroma.

Tig. 9.—Chromocrea gelatinoss. Portion of aseus.

Fig. 10.—Chromecren gelotinoss. Spors.

Pig. 11.-—Volutine sp. Sporodochium, much enlarged.

Pig. 12—Volutina sp. Conidia. '

Mg, 13 —Volutine sp. Portion of scta.

Fig. 14— Gibberelle pulicarss. Ascus.

Fig. 15.-—Gebberelle pulicaris. Spores.

Mg, 16.—Nectriag flavociliate. Perithecium,

Pig. 17—~Nectrie flavociliote. Portion of seta.

Rig. 18 —-Nectrie flavocilate. Ascus and spores.

Rig. 19.—Tetracoccosporis sacchari. HFertile hypha.

Fig. 20—Tetracoccosporss sacchars. Conidium.

Tig, 21 —Neciriag laurentiona. Habit sketch of perithecia.

Fig. 22 —Necirio lourentiong. Ascus.

Fig. 23 —Necirig louwrentiane.  Spore.

g, 24— Valsaria subtropica. Ascus.

Fig. 25 —Vealsarie subiropica. Spore.

g, 26— Valsarwe . subtropica. Diagrammatic vertical gectlon,
showing perithecia.

PLATE XXVIIL

Fig. 1—Cytospora sacchari. Diagrammatic vertical sections of
stromata.

Tig. 2.—Cylospore sacchary. Conidinm.

Pig. 3—Cytospore sacchari. Diagrammatic eross-section of
stroma.

Big. 4—-Cytospore sacchari. Conidiophore.

Hig. b—Melancontwm saccharinim. Conidia.

Fig. 6.—Vermicularia graminicola. Habit sketeh.

Fig. 7 —Vermicularie graminicole. Comidium,

Fig. 8.—Vermaculara gramaiscols. Pyenidinm,

Hig. 9—Colletotrichum falcatum. Conidinm.

Fig. 10.—Colletotrichum €. Conidium.

Fig. 11.—Colletoirichum €. Condia, setae, COHIlephO}.e'S

Fig. 12.—Colletotrechum C. Setas.

Big. 18.—Colletotrichum falcatum. Acervulus.

Wig. 14, 16, 17-—Colletotrichum faleatum. Conidia and conidio-
phores, showing variation in conidia.

Fig. 15.—Colletotrichum A. Conidia and conidiophore.

g 18, 19, 20—Colletolrichum B. Conidia and conidiophores.
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PLATE XXIX,

1o—drthrinsum soccharicola. Fertile hypha.

2 —Arthrinsm saccharicole. Basge of fertile hypha.
3.—Arthrinium saccharicola.  Conidium,

4 —Helminthosporium sacchari.  Coniditm.
b—Helmanthosporium sacchari.  Conidiophores.
6.—Spegazeinie ornate. Conidiophore and conidia.

7 —Spegazzinig ornele. Immature conidia.

8 —Thielaviopsis paradozae, Microconidia.

9 —Thielaviopsis poradore. Maeroconidia,
10.—Thieloviopsis puradors. Micro-and macro-conidio-

11.—Zetraploa aristete. Conidium.

13 —Polydesmus sp. Conidia.

14 —Verticicladinm graminicolum. Conidiophore.
16.—Vertiescladium gramindcolum. Conidinm,
16.—Periconia socchari. Condidiophore and conidia.
17 —Pericoma sacchers. Mode of branching,
18.—Periconte sacchari. Coniditm.

19.—Cercospora vaginee, Conidiophores.
20.—Cercospore vaginge. Conidia.

PLATE XXX.

1—Hormaactella secchory. Portion of conidiophore.

Fig.

Fig, 2.—Hormiactella sacchari. Portion of conidiophore and co-
nidia.

Wig. 3.——Hormiactelle sacchari. Mode of branching.

Fig. 4, b—Hormiactelle secchari. Habit skeiches.

Big. 6.—Trichoderma lgnorum. Conidiophores.

Fig. 7—Arthrobotrys superbi. Conidiophore and conidium.

Fig. 8. Arthrobotrys superba. Conidium.

Tig. 9—Arthrobotrys superba. Portion of fertile hypha.

Fig. 10.—Trichoderma Lignorum. Same as fio. 6. Enlarveed.

Fig. 11, 12 —Trichoderma lignorwm. Mode of formation of co-
nidia. ‘

‘ PLATE XXXL

Big. L—Himantio stellifers. Diagrammatic cross-section of cane
rootlet, showing at X location of erysfal bearing hyphae.

Mg, 2—Humantia stellifera. Portion of section shown in g,
1, enlarged.




‘Fig.
Fig.

Fig,

Hig.,

Fig,

Fig.
Hig.

Tig.
Pig.
Iig.

Rig,

g,

Fig.
g,
Hig,

3—Himantic siellifera. Hypha and crystal.

‘d—Himantia stellifera. Swollen tipg of hyphas.

o.~—Leptosphaerio sacchars. Ascus, and paraphysis.
6—Leptlosphaeric secchori. Spores.
T—Melanconium sacchars. Conidium.

8.—Diplodia cacaoicola. Habit sketch,

9, 10 —IDplodie cacaoteole, Conidia.

11— Cercospora longipes. Conidiophore.
12.—Cercospora longipes. . Conidium.
18.—@raphivm scechart, Syrnema.

14.—Graphium sacchars. Conidia.

18 —@raphium secchars. Portion of conidiophore.
16.—Rosellinie paraguayensis. Agel and paraphyses.
17.—Rosellinie poraguayensis. Spore.
18.-—Rosellinie parcguayensis. Diagrammatic vertical sec-

iom of stroma.
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PLATE XIX.

Bugar-cane Fungi of Porto R.iqo.
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PLATE XX,

Sugar-cane Fungi of Porto Rico:
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PLATE XXVI

Sugar-cahe Fungl of Porte Rico.
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_Sug'ar~cane Fungi of Portos Rico,
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Sugar-cane Fungi of Porto Rico.




PLATE XXX

Sugar-cane Fungi of Porte Rico.
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paragite of adult of Phyllophaga
DONIANG e e BE-BT
probable parasite of Phyllophaga
i 81
confinement of, to humid sections
of Island_ o oo 56-67
Eve-Spot of the Leaf—
See Helminthesporiuwm Sacchort,
Fungi—-coniinued.
asttacking Lepidosaphes beekit___ 14
beneficial in seale control-_____ 1
Fungns—
attacking sealé 7,8
Green Muscardine—
See Metarrhiztum anisepliae,
on lelea.ly-bug: _________________ 5
See Bofrytls; Iswric; Metarrhi-
.

Pusaritm 8P 97, 105, 109, 113, 287

Granniay leaf-sheath fungus—
See Odontia sacchuricola.

Graphiwan saeehario_ 226
Graptodera tarsata oo 173
Gray legf-spob—
Bes Isariopsis griseola.
@uepm'ia PAIICENS e 215
DRI O osmessmmensop s s 215
Gumning digease__ 182
Gymnasio nudipes nudipes, hird en-
smy of white-grubs in Porto
BAGDE wovssens smven_seneymumimssgps 54
Gynertwm sagitotwm, host of Monilia
BRGPROE v e i mwie s 222




Page.
Haltica jamaicensis—

digbeibudon - e 193
Tood DIGHEE s s zintnnm 173
B Rhisholy v csaaem g 178
immature staged oo 174

Hedgehog, European, attempt fo in-
troduce into Porte Rico__.. 53
Helminthosporium secehard . . . 202
Hemichionaspis aspidistrae_ o io
Hemiehionaspis miner ... .. 8, 10,11

Heron, litfle bive—
See Flovida caerulen caerulescens.
Heterodera—

radicteola o ____ ag, 104, 110, 114

Teerpa montserratensis ___ o 3
Tehnevionidae—

See Ophion bifovecletromn.
Inglisia vitre oo 7
Injuries to cane due to natural agen-

BB s s e 288
Ipomoew batatas. Diseases of ... 111
Johknsion, John R. (paper), History

and Cause of the Rind Dis-

L e S 175
Johnston, John R. (paper), Sugar-

cane funpgi and diseases of

Ports Bith canmmswmommsommm 177
Karsehomyia 60CCH .o 6
Lace-bug, affecting egeplant__ .~ 170
Lachnea cubendts oo 215
Liachoosterna—

See Phyllophapa.
Lactuen sativa. Diseases of______ 105
Liagenaria lewecanthe ... . . 108
Lasiodiplodia theobromae ... 221
Lasiesphaeria 8P oo aeT
Leaf Mold—
See Madospoertum Fadvum.
Leaf spots of beans. . ooce omee 97
Lecanivm—
hemisphaericum . e 7
nigrume . ___ - 8
VoL, DT USSUMY— e e 8
Trentinas orindfus_ . _________ 218
Tepidiota— '
albokirte, injurious to cane in
SRR e 0o s s s 50
50

stigmea, injurious fo cane in Java_

a57

Page,
Heterodera——continued.
Aftackink sugar cane__ ... 190
Hibigeus—
esoulentus e 107
BB T o i essaiemi e mmmmemtimsn g o 111
Himantia stellifera. . o 187
Hologuiscalus brachypterus, black-
bird, enemy of white-grubs... 54
Holotrichie helleri, injurious to sugar
TREE A PV B s 50
Hormiactelle secchart — oeemeeeeen 224
Howardi blelavis _ oo 9
Hydnum saccheyi_ . mm i i 218
Hypocree rufa U 218
Isaria—
densg—
See Botrytis fenella.
destryctor-—
Ses Metarrhizgian anisoplice.
Isariopsis grigeol@® e 97
Isehnaspis longirestris o 14
Jones, T. H. {paper), A IList of the
Ooecidae of Porto Rico__ 1-16
Juda bird—
See Crotophege and.
Lepidosaphes—
Decokid _ 1, 2,18, 14
preyed uporn by millipedes..__ 175
lagientht v e wo s _eamng s 14
Leptosphaerie sacchari . . 208
Lettuce—
BSee Tactuca saliva.
Levcaspis indiee . _ o 13
Lewcopholis roride, injurious to su-
gar ecane N Java..oo-ce.o o 50
Lifs History of Halfica jemaicensis_ 178
Lightuing injuyy--oe oo 285
Ligyrus—
ebenus, injurious in British Gui-
ADB e —_ 51
rugiceps, pést of pcane in Louis-
b7 x| S S e 50
{wnulosus—
host of Campsomeris dorsate in
56

Porto Rico—— e
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Ligyrus—continued.
tinulosus——conbinued.
parasitized by Campsetieris dor-
sote in Bavbados_. . eoa
Little blue heron—
See Flovide caertlen coerulescens.
Tizards—
as {estroyers of hite-grubs
Poutd: Hiehows ey
See dmeive enul

in

et o poriail 8. ovnu smem e
Mangrove cuckoo—

See Osceyzus minor nesictes.
Manthot wtilissima. Diseases of .
Iarasmies—

boringuensis

s R N R e S

sacchori—

description
RoE DI, e s wsa

Marimho—

Sec Lagenaria leucantha.
MHarsonia P
May-heetles—

Ses Melolonthids.

Mealy-bug
Megalonectrie pseudotriehie____
Alegaprosopis michigonensie—

Bee Michophihalime disjuncta.

Megille innctata, predaceous ou Jo-
rYLRATCO MONBCRG

Al elarconium sacehasi—
aftied fungio
associated fungi. e
hibliography
cauge of the vind disease___._._
deseripiion
external appearance ... ___.__

geographical distribuwtion.____.
history and identify of the
vind fungns cowo e
investigations in Cuba e .o
investigations in Porto Rieo...—
investigations in  Santo Deo-
ML e o sy =
investigations in the Unifed
States —

life bistory of the fungus___ ..
logs due to the vind fungus. ..
ratural infection of sialk, laaves,

and cuttings_.— .. _
oecurrence

109

99

218
218

186
i85
184
184
185
227
218

227

5,6
105

178

42
30-32
4345
37-39

195
i8
32-35

258

Page
Tizards—continued.
"SBeo Adnolis spp.
Lophodermdum sp o 227
Dyeogols epidenditMie. e 218
Lycoperdon—
Al 219
TR e ciimmnas oo —susns g 219
DUTTOE NG oo i it s 218
Lycopersicum esculentum. Diseases
£ T R S S S 112
lelanconium sacchari—continued.
parasitism of the fungus_ .- 85-87
EHEE0 11 130 b I U E. S 42
treatment of the disease.__....- 40
Aerutitee Diygsoidewss e oo . 217
Associated with rind disease_.. 81,42
eliola——
SRRt s st B A 112
TDOMOeRS 5, ona i e 112
A elolonthag— |
ntelolontha—
damage 0 crops in Burope by_ Bl
larvae controiled by Hotrytis
tenelld 5o
length of Iife-eyele of, in Bu- .
i 02 O, 52
Ielolontbids—

charneters ju the genitalia of . 66-8%
introdustion of parasites of into

Portos RicO e 5758
Ekey to Poxto Rican . .. 63
life-cyeles of species atbacking

BUZaY €ane o 88, 141

North Amervican parasites of__ 58-5%

species of Porto Ricanm_ . 6568
Tachinid parasites of Parto
B consvnmmmmma s e e 56-57T
M elolonthini—
See Melolonthids.
Merulins byssoideus . oo o 217
Metarriizium anisoplice—
attack on white-grubg in conjune-
tion with bacterium ... 141
behavioy on May-beelie grubs in
Porto BAG0 e 141
infection of P. guonicana by 159
infection of P. porforicensis by~ 153
infaction of 2. wendinegt by__._ 141
infeetion of Phyllophagae cibri
£ S, 182
infection of Phytalus insuleris
DY e e 167
infecting Phyllophaye vandinei. 141
introduction of, into Porto Rico
from Hawalic e oo 60
Libsrations of spores in Porto
G

Rico




Method of identification and descrip-
tion of sugar-cane voariekies
ard is application to types

srowh in Porto Rieco. (Pa-
DOLY
Mice, ax enemies of white-grnbs in
Patle Bigl o wemuenn puessssns

U lcrococeus nigrofaciens—
avtificial conirol o¢f white-grubs
1 S
infeetion of giubs of Phyliep-
fiaga veandinet by_____ .
mertality of grubs by, rate of-.
derephthabne—
disiuneta—
parasitizing May-beetles in Uni-
el BAlaRe e e o e
reference to, as parasite of Ani-
goplia inm Russia_ o
priitinese, parasite of Phyllophaga

in United Stafes___ ... __
Millipede feeding, on Lepidoswphes

DR e
Mites—

See Dyroglyphus sp.

Iachlosme lucutoss, Dexiid By par-
asite of whiks-grubs in north-
ern Mexico . ____

Afondlia sttophila.

Nectrig—
Raveciliota . .
langrantlena . _ o

Nematodes—
attacking May-beetle eggs. ..

Cdontio—
Fideharil s e e e gpmne
secohairicobe ol _
P ——
Okra—
See Hibiscuys esculentus.
Onion—
See dllivm cepo

Péjave hobo—

Hes Cocoyzus mingr nesiotes.
Panicuwn barbinode, host plant__.__
Pen—

See Pisum sativwmn,

Peanut-—
See drackie hipageq.

Paga.

143

143
143

59
59
69

175

59
222

213
213
104

1528
peat

188
2186
227

213

Monocrepedius sp.—

attacking eggs of Phyllophagus
vandinel o e e
larvae feeding on May-heetle
BB S e e e
Monaphlebinae—— oo e
Hosambigue—
See Heloguiscalus Grachypterus.
ALotiling—
CRRBRS o e e
comyparison with other cane dis-

BPIREOIEE L
warieties
Muecaro—
Bee Guronasiv nudipes nudipes.
Musegrdine Fungus, Green—
Hea Metarrhiziwm agnisoplice.
Ausk-melon—
Sea Cucwmis melo.
Mustard—
See Brassicg.
A yriangiuvm durieei_ o _
Myrmelachiste amdigua ramuleruni_
NMyrothecium verruceric . .
A ytilaspis cifricolt—— o

Nematedes—continued.
destroying eges of Phyllophaya
VAN e
paragitic on millipedes. ...
Nemordea masuric—
Bee Butrixae exile,

Oplion  bifeveoletiom, parasite of
Phyllophaga .in Umnited
States .

Ortalid £y
See Pyrgota.
TAPERETINR o o e svisn o mnie:
Ortheia etgnis ...
Owl, bavedegged-—- ’
See Gumnasio nudipes nudipes,

Pelecinus polyturator, parasite of

Phyliophaga n U, 8. ____
Poniophora ctieret ..o
favido-albe ... e -

Pepper— .
See Capsicum ennuum.

281

231
2832
229
229
229
231

14
226
14

87
176

58

38
218
314

o




Periconie—
seechard

Peronospora—
paragitice
Schleideniong -

Pestalozgie guepinia. . __

Phasentus gpp. Digeases of . _____

FPhenacocoys—

GOSSYPE_ o
helignthi var, gossypi__ . ____

Phome destryetiv@o oo

Plhomopsis vewans .o

Phyllachora graminis .o

Phatlophoagge--—-
arcunta, kost of Sercophaga helicis

in United States_ .. . _

etfri—
attack of, by Metarrhizium fun-
24 | (R P
charaeters distinguishing adult
[0 T - N S

eoncerning size of
disteibution and habifat of.__

225
116

95

107

109
94

habits of adults of ____
insect parasites of
larval pfage of
life-cyele of in Porie Rico__.
life-history and habits of ___
measuvements of grobs of

seasonal occurrenmece of.______
summary of life-gyecle of_____
erenulata, host of Biomyis in Uni-
ted States . . oo
fraterna, life-cyele of, in the Uni-
ted States..
fusew, mention of life-cyele of, in
United States. .o ..

guanisgho—
abundance of, comparsd te P.
vandInet
adult of, deseription of_ .. . __

adults of, feeding habits of __
copulation and oviposition of._
distribution of
i stage Do pmp e e
first mention of, as Daechnes-

terng “medin’ ..
Hight and attraction to light of.
genital chavacters of . ____
indigenous to Porte Rico____.
insect and fangus enemiss of...
lazval stage of .. ..
Yife-history of ..
pre-emergence of adult of . __
pupal stage of _____________

Ut
L

152
164
189
158
158
155

152
169
67-68
85
159
155
154
157
157

260

FPhillopkage—continued.

guanicaneg—oontinued.
goasonal ackivity of. . .
table .giving ehavacters of____
povioricensis— :
adult of, deseription of ...
eopulation and oviposition of__
distribution and abundance of.._
epe shapge of o _
fiest mention of, as Lachnros-
ternae “grande” (morthern
form)
flight and atiraction to light of.
food plants of o
fangus infection of_._ . ___._
genital characters of ... _
indigenous fo Perto Rico.___.
ingect pavasites of . ____
lopgal ahpe Bl e
life-higsbory of cimccio e
pre-emervgence of adult of.__.
pupal stage of . ___.
relation of, to P. wandinei___._
table giving characters of_ ... _
fristds, life-cyele of, in the Umited
States . S ot

vandingi—
abundance of, compared to L.
yuandesne_ .
adult of, deseription of. . .__

adults of, issuing and emerg-

enpe Ofwn weer, cones s
attraction of, to light___ . . ..
hacterial diseage, infecfion by
goputation of L. .
cost of control of, to sugar cen-

tralg . o
distribution of . __
egeg laying of ftable showing
FAB O e e s

gy stage of oo oo oo
feading habits of adults of__ .
firgt menticn of, as Lochknos-

terne “grands’ __ . ...
flight of adults of _.______
zenital characters of . ... __
indigenons te Porte Rico_____
inseet parasites of_________.._
of growth of ..
lavval stage of .. __ .
life-history of ..
Metgrrhizium fungus, infection

oviposition by females of ___ . _
pre-pupal stage of .. .
pupal stage of . . ..
seagonal abundance of _______
Pliyllosticta— -
batotas
citralline

148
151
1db
147

145
150
149
152
6568
65
151
147
146
149
149
78

L8
b

152
6070

7718
80-81

148
81-82

65
78

141
8288
76




Page.
Phyllosticte—continued.
colocasicoltd e 118
CUCUTDILALEAT UM o 102
B P s s ey, e 104
FOCCREIE e T 220
SECRE . e 99
Physalospora tucamenst8 .. ... _.__ 214
Physaruwn—
CAREP UM e emame 212
GO ERTRE s oy 212
nodulosomt o ___ .. 212
Phyteluys—
insuloris—
appearance of adult of_._.____ 164
cepulation and eviposition of.. 167
digtributior and habits of . 163
egr stage Of. e 166
Srst mention of, as Laeknos-
terna  “pequefia’oL_ L 163
flight and attragtion to light
O 166
Jnsect and fungus enemies of._ 167
Tarval stpge of . . 165
Hderanilh O cve ey oy e 164
weagurements of eavly stages
OF o e 165
wupal stage and pre-emergence
OF o cvsmm s s R st g 166
zogarding life-cyele of . . G2—-638
seasonal disteibution of _____ 163
summary of lfecyele of____. 169
withi— :
host of Clampsomerts dorsate__ 86
injury from, in Barbados and
Mauriting - 50-51
parasibized by Tiphic porellela. ER
work on the life-history of, in
Mapritius . ___ 52
Spg—
genitai charactevs of .. _ 68
reported from the Wesi Indies. 51
tarsal characters of o 66
Phytophthora—
tnfeslans _ ... . ____._ 115
phagecli________ . 86
Pine-apple disease—
Bee Thiclaviopsis paradova.
Pinnasply busf o 11
Pigum sativwm. Diseases of ... 107
Plasmodiophora brassicee— .. 08
Polydesinus 89 i 287
Polyporus oceldentabis .. ____ 217
Rats, 23 enemies of white-grubs in
Porte Bico_ . . 58

Red rot-— 3

Bee Colletotrichwm faleatame,

Polystictus—
SANGUINOUS e e m e e e 217
STRUOSUS oo e et e 217
Potato—

Bee Solunwwm tubsroswm.
Powdery mildew of beans—
See Erysiphe polygoni.
Promachus—
werfebratus, predacecus enemy of
Phyllophaya in United
BEAES e e B8
fitchii, predaceous enemy of May-
beetla in aeastern Unifed
BEt e e e e - A8
Prototrypeid wasp— 5
Bee Pelecinus polyturator.
Prosendg—
lacertosa—
Bee Woehiosoma, .
gibertfa, mentioned as parasite of

Adoretes in Java._ ... 58
Pseudaonidia tesseralt oo 12
Pseudischnaspls bowre o i3
Pseudogocous—

calceolarige e 4, 3
[ S 5
TR i i et 5
B e s s 5, 68
Pseudemonas compestyris ... 98
Pseudoparlatorie ostrestt o e 18

Pseudoperonospore cubensis. ... 101,108
Ptilodexia tibialis, Dexiid parasite of

Phrilophaga in Texas_____._ 59
Pulvinarie pstdél____ .. ]
Pauonoporus SGRIUIRLUS oo 219
Pyrgota—

undate, Ortalid parasite of Phyl-

lophaga in the Unilted Stabes- 59

yalida, also parasitizing f‘hyllap-

haga in TUnited Stateg___.. 58
Pyrophorug——

Tuminosus—
confinement of, f{o humid gec-
tions of Tsland ..o 56-b7
Iarvae of, destroying Phylo-
phogn EribE e B8
oconrrence of, in Porto Rico.. 55
predacsons on Phyllophaga von-

dinel grabs. . ... 86

predatory enemy of Phyllophaga

POTEOTILENSTS oo

sp., predaceous on white-grub iz
Mo o wrsmemra o 59

Red rot of the leaf-sheath—
Bee Sclerotiunt Rolfsi.

Red spot of the leaf-sheatl—
See Uercospora vaginge.




Page.
Red stripe of the leaf 205
Rhinocricus arbereus.
Trescription of 175
distribution. .o ocaoeooo i7h
feeding habits 175
paragitized by nematodes__ 176
Rind disease—
See Welanconivm succhari,
Rind disease, History and eause of
{paper) o _______ 1745
Ring spot of the leaf
See Leptosphaeria sacchari,
Root disease-—
See MWarasmivs sacchard, Himentia
stellifera,
Salal catwsiaruin, host of Moniliz
FREPRID cwvs e s 222
Sacchorum oficinarum—
contrel of diseases of .. ___ 2886
fungi and diseases of_.______ 177"
melolonthids — oo em i 47, 141
parts of the plant___ 119
rind disease. ... . 21,104
WALIOETBS e e 119
Saissetic—
hemisphaericQo 1,7
T s s ses szl fross BLET
el g an sy oS 8
Bante Domingo, cane fungi of .. 235
Sarcophaga helicis, Ay reared from
Phyllophagsa in TUnited
BHAEE o aess s 59
Sarcophagidie—
See Sarcophage helicis.
Beate feeding habits of a Porto Ri-
Scale insects—
can milipede (paper) ___.._ 175
Parasite §locesepammmeensr g 1; 9,11
of Porto Rieoo— oo o 1-14
Seale parasite of oo 2,9
Searabacidae-—
See White-grubs.
Sehizoplyllum commune __ . _____ 218
Selerotinm——
Rolfsi . o e 103, 108, 201
B e s s s sy v 2279
Seolie atrata, pazasite of white-grubs
in Porto Rieo— e 55
Secolild wasps—
list of speeles indigenous to
Porto Rico o _____ 55
paragites of Phyllophaga in the
United States. ... 53
See Campsomeris; Tiphia; Rls,
Seytinotus distandifolius ... 218
Sechium edwule. Disenses of._.___ 28
Selanospidus artlenletus_ oo __ 12

262

Pape.
Root-knot—
Bee Hetercdere vudicicolo.
Root vot of beams___ . _ v
Roselle—
See Hibiscuy sabdorifa.
Rosellinig—
POIGEEGYeNSIS . . 214
pulverosces . el 214
Rzt of—
HEANR e e e 58
ENERAV T e s s smages ey 99
(4753 102 SO & .~ o 140
PEBIGEL e e 108
Sepltonema $@eeherd oo 225
Septoria Weopersiel . . _ 1183
BT s sumanens cpiemesmn s 182, 282
Seriea assearensis, allavking sugar-
cane in India_ . 50
Hesaime—
Bee Sesanmon orientale.
Sesamum ovientele. Disease of 112
Siguang-~—
Hee Admeive exul.
Skunks, contrel of white-grubs Dy,
in United States..ooen Ly
Smut—-
Baa Tstilage zeqa.
Sweth, Fugene G, {(Paper.) The
Whité-Grubs Injuring Sugar
Cane in Porto Rico, I, Life.
Cyecles of the May-Bestles ox
Mealolonthids_ . ___ 4782, 141
Solanwm—
melongent e 102, 176
TUDETOSUM oo e e, 110
Sparnopolins  fulvws, pavasite of
Phyllophaga in TUnited
States 58
Svegazzinia OGO e 228
Sphaerelle sacclhart . oo 214
Sphaerobolus stellaties 219
Sphaerostilbe coceophile . id
Splits (tomatoes) e 115
Saquagh-—
Ses Chuenrdita moschate.
Staphylinid—
athacking egzs of Flyllophaga
VENGINEE B7-88
larvae feeding on May-beeils
BB e sms o 87
Star scale &
Stellate-crystal fungns— .
Sea Himanttg sbellifere. . . . ...
Stenoniiig-—
FUTEO o umn s remmsnnsnninys s s e 212




Page.
" Stemonitis—eontinned.
splendens __ o 212
Qtevenson, John A, (Paner.) D
seases of vegetable and goa-
AEN BEODR e susuemenge 93117
Stevenson, Jehn A, (Paper.) Su-
gar-cane fungl and diseases
ot Porto Rieo_- . .. - iy
Tuchinidae—
atfecking May-beetles in Porto
7771 TR R S 45
attacking May-beetles in United
Btates = o sssesmne v rnane 59
attempt to intraduce, into Gud-
niea dishvieb . . __ a7
parasitic on Phyllophagn ven-
2 5 R S 86—87
possible manner of oviposition
OF i 82
Papeste $pooce o cecnmmmanone 227
Terms used in deseribing cane va-
vietles 121
Tetracoccosporis sacchari_ . ___ - 225
Petraploa aristobe___ o - 225
Prielaviopsis— g
ethaceticus—
Ses T. paredosa.
paredova—
essociated with rind disease_.. 30
desoription . _____. 08
occurrence in other ceuntriss .. 209
Tiphia— :
femorata, parasite of white-grubs
i HRR0De eoues e n o 58
Tredo patlide_— oo ¢ 100
Trocysits cepulae oo __ 107
Uromyces—
appendiculatus _____ . ____._.__ a8
araohidie_ o . __ 108
Vuls® 8P e 287
Talsaria subirvepica_ e e e 214 .
Varieties of sugar-cane, . Method of
identification and descripfion
of {(paper) .o 119
P08 v s ey 126
BB s rnirsmaeee ey 127
Bad7 o 125
HOBTB e s s 18%
BT e vameremmaumea s 180
A L I O, ST o S T 129

U

268

Page.
BEHDART B v i BaT
Strumelle saechari.  Syn.

M alanconium sgecl@rto oo 21
Sugar ecane—

Hee Naccliarun ofictnern.

Sweet Pofato—
See Ipomoen batatas.
Fiphig——continued.
inpriata, parasite of Phyllophaga
in United States.... . __ 38
spp., introduction inte Porto Rieo
from the States____ ... _ 5758
Tomato—

See Lycopersicune esculentuin,

Top-rot 0f SULRY CANE—mem 198
Prametes wivose e 218
Tremellodendron simplev_ ... 216
Trichoderma Honorwima ... _ —— 295
I'richosphaeria sacchari,  Syn.

Melanconium seecherio oo 2%, 28
Bilpgte $Pmers wamsspaes weare g sy 2287
Trullale seccheri. Syn.

Melanconiem saechario. .. 25
Tuberewlaria saceharicolo. ... 226
Turnip——

See Brassica canypesirvis.

Tyrogloyphus sp. (1) —
attacking all stages of May-
heeblad oo coussnaeeses 55
predacious on eggs of Phyllop-
heege  vendinedo oo 87
Tromyces—oontinued.

THAERTII s s s st 105

joniphae g9
Usa‘fila,o?o HOGE_ s sesemssese s 100
Varieties of sugar-cane—continued,

B3890 134
2 R S S 135
~B-3419._ e . 126
B—3TAT e 188
B850 184
BoBBED e 129
CB—4596_ 131
FBEBBIDL o i s 150
BeeBd B D an v s 127
BB e oo sosnnrmne aesm o 135




Page.
Varieties of sugar-cane—continued.
i 128
124
124
137
186
DR e i e e 187
ctalielte i s s 122
Raypda. oo mmnnmmn 128
Seeley Seedling— . . 132,
I—C' i ¢ L B s s Imog st
Wasp parvasite of White-grubs_ __. 55
Sea Oampgomeris; Hlis; Tiphia.
Watermelon—
See Oilrullus bulgaris.
White-Geub—
eitrus, BRe_ s 159
comEagn;, e g e e 145
gauth ooast, the_ .o . 152
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