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INTRODUCTION.

The sugar-cane ingects in Porto Rico causing noticeable and serious
injury to the cane have already been extensively treated in numerous
publications by Van Dine, T. H. Jones, Smyth, Van Zwaluwenburg
and others, but those causing but slight injury, or nomne, but living
on cane, have been almost entirely neglected. The importance of the
minor sugar-cane insects lies not in the injuries which they cause
directly, but in the possible connection that may exist between one,
or some, of them and the rapid spread of a disease, new to Porto Rico,
the mottling or mosaic disease of sugar cane.

In the following discussion, all the data on the minor insects ob-
tained in a half year’s observations (December, 1919-June, 1920)
will be given, but only the characteristics of the major insects will
be treated which are of importance as bearing on their possible rela-
tion to mosaic disease. :

There are certain essential characteristics which an ingect must
possess to be considered asg a possible veetor of mosaic disease. (1) Tt
must occur in abundance on sugar cane in all parts of the Island-
where, and at the times when, the disease is spreading. (2) It must
be capable of more or less rapid spread or dispersion, either by
itself or by other insects or agencies. (3) Presumably it should
be an insect with mouthparts adapted to piercing live healthy cane
tissue and sucking up cane juices—but as no experiments have heen
conducted with insects with biting mouthparts, or their exerement,
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the certainty that such inseets may not be successful veetors cannot
be asserted. (4) It should live on that part of the cane plant in
which virus which causes the disease occurs, and to which the virus
applied in healthy plants causes the disease. The results of the
researches of Dr. Brandes, both the successful innoeulation experi-
ments and the artificial transmission by the corn aphis, Aphis matdis
show that this part of the plant is the central whorl of tender, grow-
ing leaves. Thus number (4) can be changed to read: its habitus
should be the central whorl of tender, growing leaves of the eanc
plant.

The latter three points (2) rapid dispersion, (3) piercing-sucking
mouthparts and (4) habitus in the central whorl of leaves, can be
readily determined, but the first point is more complex. The deter.
mination- of the absolute abundance of a cane insect is comparatively
simple, but to correlate abundance with the localities and the dates
when the disease is spreading rapidly is more difficult. The instances
of rapid spread of mosaic disease are numerous, but definite date
regarding the exact time when the spread occurred is usually lacking

The first sudden appearance of mosaic in destructive abundancc
in Porte Rico was in the Arecibo district in the spring of 1916
Stevenson (5th Report. Bd. Comm. Agr. 1917, p. 58) says:

““While the Arecibo-Aguadilla district is quite subject to periods of drought
it was during the months of February, March and part of April of this yea
(1916) visited with a more than usvally long and severe dry spell. During ¢
period of mearly eight weeks practically mo rain fell, a state of affairs quit:
sufficient to cause great loss. This was preceeded in November and Decembe
by excessive rains, so that the cane has labored under, first an excess, and the:
ap almost entire lack of water, conditions which would serionsly injure the mos
resistant of erops.”’

In his laboratory experiments, he attempted to reproduce thes
conditions of excessive moisture at first, followed by drought, bu
without suecess in producing the disease. In all experiments, it wa,
the succeeding drought, not the preceeding excessive moisture, whiel
was stressed. No definite data is available as to the month wher
this rapid spread occurred, but in this conneetion, it should be pointe
out that the tfotal rainfall at Arvecibo in 1915—thé year in whicl
the 1916 crop was made—was 90.65 inches—32.22 inches more tha
normal, and that the departure from mnormal is almost entirely ac
counted for by the 15.16 inches more than normal in April, 1915,
total for the month of 20.46 inches, plus the 15.69 more than norma
in November, 1915, when the total for the month was 23.80 inches.
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The most exact record available of the rapid spread of mosaic is
given by Brandes (U. S. Dept. Agr. Bull. No. 829, p. 17):

“‘In October, 1918, healthy seed of about 80 varieties was brought into the

| infested area from disease-free regions in order to determine whether any natural
| immunity existed among the varieties present in Porto Rico. This seed was

planted at the Santa Rita estate ‘Tablén 1,7 near Yaneo, When the seed germi-
nated, the young plants were seen to be healthy and normal, hut within gix weeks
to two months practically every plant of all varieties with one exeception (the
Japanese Kavangire) showed unmistakable symptoms of mosaie. This was a
clear case of seecondary infeetion from fields of diseased came surrounding the
test plat.’’

In November, 1918, the month following the planting of the seed,
the rainfall was 6.16 inches or 2.23 inches more than normal for
that month, and much more than in any month of the two preceeding
years, except two. Professor Earle states (orally to the writer, May
9th) that in the present year—1920—cane planted in February, 1920,
in the same field (Tablon 1) as that in which the variety test of
October, 1918, was conducted, has not developed mosaic to an extent
of more than 2 per cent. Rainfall at Santa Rita in February, 1920,
was 6.95 inches, fine for the germination of the seed but in March -
it was 1.25 inches and in April, when Professor Harle made his ob-
servation, 0.22 inch. This one experiment shows that 100 per cent
infection was obtained with a rainfall of 6.16 inches in the month
following planting, and that in the same field, a year and three
months later, an infection of only 2 per cent was obtained with a
rainfall of 1.25 inches in the month following planting.

In the Toa valley, where the San Juan-Arecibo carretera crosses,
there were several fields planted to cane in Oectober and November,
1919, using 95-98 per cent of seed clean of mosaie. During the
months of December, January and February, when these fields were
carefully observed every two weeks or oftener, mosaic was spreading
rapidly, and on each return visit many more infected plants would
he observed, despite the fact that diseased canes were being removed
and destroyed as fast as they developed the disease. The rainfall
at the nearest station, Dorado, for these months was November, 1919,
7.96 inches; December, 1919, 5.00 inches; January, 1920, 8.73 inches,
and February, 1920, 7.59 inches.

The most rapid spread of mosaic has occurred during or after
periods of heavy rainfall, but whether the heavy rainfall has any
other effect than stimulating growth and presumably lowering re-
sistance, is not certain. Mosaic has spread during extended droughts,
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jn cane growing in valley bottoms—wvegas—along the margin of the
stream, and in a swamp, where the water supply for rapid growth
would continue to be ample despite the drought.

The disease does not now oceur in the most eastern portion of the
Island of Porto Rico, but it was only by taking the most vigorous
measures that it was eliminated from some of the fields where out-
breaks occurred in that section of the Island, and it may be considered
that the disease, if uncontrolled will spread in all parts of Porto
Rico. However, Mr. Stevenson, Professor Earle and the writer have
all observed thaf mosaic has spread more rapidly and extensively in
the hills than in the costal plains and the infection is now more severe
and extends over comparatively greater areas in the hills than along
the coast.

Thus, either (1) an insect vector of mosaic neeed not necessarily
be abundant during a drought—except along stream margins or in
swamps—or as abundant in the costal plains as in the hills, or, (2)
the reason why mosaic does not spread rapidly during a drought—
except along stream margins or in a swamp, or in the costal plains—
as it does in the hills, may be because the insect, or insects, eapable
of transmission are not present in abundance under these conditions
of drought, or in this environment along the coast.



© THE MINOR SUGAR-CANE INSECTS OF PORTO RICO.

ACARINA OR MITES.

The Green Red Spider. Paratelranjehus viridis Banks, det. Ewing.

This green red spider was found in small numbers at Patillas,
March 30, but later, May 15, after the extended drought, was very
abundant on the older leaves of young cane at Camp Las Casas (San
Juan), Rio Piedras, May 22, Trujillo Alto, May 22, and Barceloneta,
May 19, causing considerable injury. The infested leaves were spot-
ted above with minute red dots, which coalesced near the midrib, and
beneath, where the mites were, the leaf was covered with what ap-
peared to be minute whitish sand grains, but which were the empty
cast sking of the immature stages. After the drought was broken by
several heavy rains, few living mites could be found and no new in-
festations. The red spots on the leaves were apparently not due di-
rectly to the feeding of the mites, but to the fact that the lesions caused
by their feeding allowed the entrance of the spores to red rot, Colleoto-
trichum, which caused the reddening of the leaves noted from above.
The mites live only on the underside of the older leaves of young
cane 1-2 feet high, or at least, no mites were noted on larger cane,
nor any on the youngest leaves in the central whorl. No predators
were noted, but would be unnecessary where rainfall, was even mo-
derately abundant. This mite also occurs in the southern United
States, where it is of economic importance.

ReEFERiNCE: E. G. Smyth, ‘‘Report of the Division of Entomology,’’ Ann.
Rept., Ins. Expt. Sta. P. R, 1917-18, pp. 121-122.
Damaus mitens, det. Ewing.

Dameeus mitens, one of the Orbatide or beetle mites, a shiny, red-
dish-brown mite, is often found under dead, brown leaf-sheaths, and
is most abundant in the exerement of the moth borer Diatrea saccha-
ralis, which collects between the leaf-sheaths and the stalk of the
cane, when it is pushed out of the burrow by the caterpillar. It has
also been collected in the rotten knothole of a jobo tree, and appar-
ently is not confined to cane or cane debris, or cane ingect debris.

The West Indian Sugar-Cane Mite. Tarsonemus spinipes Hirvst,
Tarsonemus spinipes is a very small opalescent light-green mite,
colonies of which live in cane tops underneath the green leafsheaths.
. 9
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ning over the surface of the leaf they come to rest in the trough—
perpendicular to the axis of the leaf. This orientation to the under-
gide of the leaf and to the axis of the leaf is characteristic. All
stages of the life history are passed on cane, although the eggs have
not been found. The species on cane is light yellowish-green, with
a brown spot at the bend of the antenn®. The same, or an apparently
similar species, is also found on a number of other hosts, yautia
(Xanthosomg sp.), water hyacinth, canna and on the ground. A
vellowish-grey species is found on dead seaweed on the beach at
Point Cangrejos. A bluish-grey springtail was found under the
dead leafsheaths of high cane, in abundance at Isabella and Hatillo
during the drought in April, and sparingly at other loecalities.

Specimens from the various localities and hosts have been sub-
mitted to Professor J. W. Tolsom of the University of Illinois, who
reports them new and undeseribed.

ISOPTERA.

Family Termatide.

Nasutitermes (Rutermes) morio Latl., det. T. T. Snyder.

Termites are abundant in Porto Rico, but the records of their
attacking cane are very few and confined to the northwest corner
of the Tsland. At Aguadilla, April 12, 1916, the top part of a stalk
of cane was found hollowed out and the interior completely destroyed
by them, and on March 25, 1915, at Aguadilla, the Diafrea tunnels
in seven stalks of cane (out of 100 examined) were found inhahited
by them. At Afiasco, on the same date, one stalk of cane was found
with termites in the Digiree tunnels.

Termites are serious pests of cane in Demerara and Iaiti, in the
latter country, attacking the seeds (tops) and destroying them be-
fore they have a chance to germinate.

ORTHOPTERA.

The Changa. Scapteriscus vietnus Seudd.

The changa lives in sandy ground, arching up tunnels just be-
neath the surface, and feeding on a wide range of cultivated crops
and wild vegetation—especially that which is young and tender. Tts
injury to ecane is in eating into the young shoots of plant eane, killing
the shoot, as the central whorl of tender young leaves is the part most
desired and always eaten by the changa. The killing of the shoot
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by the changa precludes the possibility that mosaic disease could be
transmitted by it.

Rrrerrxcr: ¢‘The Changa or West Tndia Mole Cricket,”” by R. H. Van Zwalu-
wenburg, Bull. No. 23, Porto Rico Agr. Expt. Sta., Mayagiiez, 1918

The Little Jumping Changa. FEllipes minuta Scudd., det. A. N. Candell.

This small tridactylid-like cricket has twice been found in greaf
abundance in eane fields, Martin Pefia and Garrochales, both times in
low, wet fields with sandy soil. Its scarcity, lack of evidence that it
feeds on cane and preferred environments in wet, sandy fields elimi-
rate it from consideration in eonnection with mosaic.

Grasshoppers. Schistocera paliens Thunb., det. A, N. Caudell.
This large brown grasshopper is occasionally found in cane fields,
but only a few individuals are ever noted in any one field.

Conocephalus cinerews Thunb., det. Caudell,

This is a moderate-sized, green, long-horned grasshopper with a
broad, brown dorsal stripe, which is occasionally found in cane fields.
At times it occurs in great abundance, especially where other grasses,
malojillo and Johnson, are growing rankly. Large numbers were
collected in such a field at Coloso, December 11, 1919, but few have
been noted in the spring and summer.,

Neoconocephalus macropterus Redt., det, Caundell.

The adults of this large, long-horned, green grasshopper, of which
light-brown and greyish-green forms occur, is seldom collected, as
they apparently live in the high cane, where collecting is difficult,
but the nymphs are often found far down in the central whorl of
the young shoots. A cluster of eggs of this species was found be-
tween the leaf-sheaths of the large cane (Vieques Island, December
20, 1919). There were nine eggs in the cluster, about one-half inch
long, light green in color when collected and considerably flattened
by the pressure between the leaf-sheaths.

All of the grasshoppers mentioned, both nymphs and adults, feed
on cane leaves, and although they never have heen sufficiently abun-
dant in Porto Rico to cause serious or even noticeable injury, yet the
habits, especially of the two latter, of hiding by day far down in the
central whorl of tender growing leaves, and the ability to travel con-
giderable distances by jumping and flight, are very suggestive as to
the posibilities of disease transmission. Grasshoppers have biting
mouthparts and they eat extensive strips of the outer edges of cane
leaves. Their exerement consists of quite large pellets, which any
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digturbance of the leaves, or rain carries far down into the central
whorl. }

EUPLEXOPTERA.
The Cane Earwig. Labia curvicauda Motseh., det. A, N, Caudell.

A very few earwigs have been found under dead or nearly dead
leaf-sheaths of high eane, and the younger stages even in the central
whorl of high cane. The Porto Rican species is not nearly so common
as Doru aculeatum Scudd. is on young cane in the southern United
States, and no specific observations have been made on its feeding
habits. Earwigs are omnivorous, but the only record of the food
of the species found on cane is by the writer on Doru aculeatum feed-
ing on parasitized Diatrea eggs.

PHYSOPODA OR THRIPS.

The yellow thrips of cane was common from Ponce to Mayagiiez,
and most abundant at Guénica during December, 1919, but was scarce
at GuAniea in April, 1920, and none could be found in June. During
an extended drought, some were found at Bayamdén on the mnorth
coast, and Mr. Smyth states that he found them at Rio Piedras on
cane during a drought. They live inside the central whorl of leaves,
which must be unrolled to find them. When abundant, colonies will
consist of from 12 to 20, but during most of the time when observa-
tions were made only from 2 to 6 would be found in a single shoot.
Their habitus inside the central whorl of leaves is apparently better
adapted to causing the disease than that possessed by any other insect
found on cane and ‘‘the mouth-parts are probably used chiefly for
sucking; they are intermediate in form between those of the sucking
and those of the biting insects.”” (Comstock ‘‘Manual.’’) Their oc-
currence in abundance at Guénica in the fall of 1918 coinecided with a
very rapid spread of mosaie, but there have been many other times
of rapid spread of mosaic in other localitics, when no thrips were
present.

A black thrips is also occasionally found on cane leaves. All
thrips have been so scarce most of the time that the investigations
were being made, that little attention has been paid to them, and
no determinations have heen received of the specimens submitted to
the specialists.

HEMIPTERA.

All the other insects mentioned in this paper, except the thrips,
either have biting mouth-parts, so that when they feed on cane they



14 JOURNAL OF THE DEPARTMENT OF AGRICULTURE.

chew out a piece of the leaf or stalk or root, or if they have sueking
mouth-parts, they are adapted to sucking up a liquid on the surface,
and not for penetrating the plant tissue and obtaining eell sap from
the interior of the cane. The Hemiptera have an entirely different
type of mouth-parts, consisting of a long, narrow tube which is
strong enough to penetrate the host, suck up some of the juices and
be removed without cansing any tissue loss or similar noticeable in-
jury. Most of the insects, or other invertebrates, which transmit
diseascs of plants or animals, have in general this type of mouth-
parts—ticks, biting flies, mosquitoes, aphids and leafhoppers. It is
among the members of this order that one would expect to find the
vector or veetors of mosaic disease of sugar cane, and the one insect,
Aphis moidis, that has transmitted the disease under laboratory con-
ditions belongs to this order. Consequently more
attention has been paid to the Hemiptera living
on sugar cane—the aphids, mealybugs, scales. T'ul-
gorids and leafhoppers, and especially to one of
the leafhoppers, Kolla similis, which is one of the
commonest insects on sugar cane in Porto Rico.

Family Acanthiide.

The Pink ILeafsheath Bug. Lasiochilus divisus Champ.,
det. Gibson.

All stages of this little pink bug, from small

T1e. 1.—Adult of
Lasiochilus divi- nymph to adult, have been found under the older

sus Champ. 12 opeen leaf-sheaths of high cane. Most of the other

Ll members of the family to which it belongs are pre-

daceous on other insects or animals, and probably this species is pre-
daceous, as an abundance of other imsects live under leaf-sheaths,
yvoung mealybugs, psocids, springtails, earwigs and the larve of the
heetle Telephanus pallidus.

Family (Fulgoride) Delphacide.

The West India Cane Fly or Leafhopper (Fulgorid). Delphaz (Stenccranus)
saecharivora Westw,

This Fulgorid is a very serious pest of sugar cane in some of the

other West Indies. Ballou states (‘‘Insect Pests of the Lesser An-
tilles,”” 1912, Barbados) :
““The presence of the cane fly is often first indicated by the black fungus

which grows over the canes wherever these inseets oceur in considerable numbers.
In fact, the cane fly was formerly ecalled black blight, planters and others not
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distinguishing Letween the insects and the fungus.—It is mentioned in Sehom-
burglk’s History of Barbados oceurring in great numbers in Grenada after the
hurrieane of 1831, At that time it is-said to have ecaused the logs of half the
citive crop of sugar, in certain sections.”’

Tt has not been noted as of importance in Porto Rico, never oc-
curring in sufficient abundance to produce the black sooty mold. Its
scarcity is apparcntly due to parasites and predators on all stages,
eggs, nymphs, and adults. Due to its scarcity in Porto Rico, its
habits there depart considerably from those localities where it occurs
in destructive abund-
ance, and these notes
deal only with the Porto
Rican conditions.

The eggs are depos-
ited in clusters of 4 to
8, 9 from the underside
in the midrib of the
older cane leaves of
plants from 1 foot high
to fully grown cane.
The slit in the under
side of the midrib is
diagnostically marked
with whitish fiuff from
the eaudal end of the
body of the female, and
usually ean be noted
from above, as the sides

Fia. 2—Adult and uymph of Delphax (Stenocra-

of the ege cavity turn nus) saccharivora Westw. 12 X original.

red with red rot Colle- :

totrichum. The nymphs remain on the under side of the leaves, where
they were hatched, feeding and creating long fillaments of white fluff.
They are pale (Niagara) green, as are the adults. The adults tend
to remain with the nymphs and often considerable colonies of large
and small nymphs and adults will be found on the under side of one
leaf. But the adults are much more lively than the nymphs, and
readily jump and fly away to other plants. The adults, too, are not
restricted to the under sides of the older leaves, but often are found
on the central whorl, feeding with Kollg similis. The adults leave
no indication of their having fed, but the lesions caused by the in-
sertions of the eggs, and the chalky white fluff of the nymphs per-

-
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sists on a cane plant long after the eggs have hatched, or the nymphs
transformed to adults and flown away.

Delphaz is by no means restricted to small cane, but occurs in
abundance on that 2-5 feet high, and often is found on cane ready
for the mill. The summarized field observations show a deecided
preference for cane 1-114 feet high, and this may be considered
the preferred size for breeding.

Percentage of Infestation by Delphox saccorivora on Sugar Cane of Various
sizes,

Percentage of Percentage of
Height of cane infestation of cane | infestation in cane in
in aLL fields infested flelds only
612 IMEMOE: wowvasmms wwsprmngmetssmms v T 25
GI8 FHOREE: sweme webissmmbmn shpim o S 14 55.5
1218 INCHBE b anrs v iiosrn +eis aiam W Suaninaia 33 66
1236 Toehes: i o essivsiaisen: de it 10 35
18-88  Inchesys v spsares s Vimiens e 8 3o

The percentage of infection is determined by the number of
nymphs or adults found on one shoot (not plant, not stool), an
average of 1 individual per shoot being considered 100 per cent
infestation.

The preference by Delphaz for inland cane fields, rather than for
those near the coast is most marked, over four times as many bhe-
ing found in the fields away from the coast. The percentage of
infestation for cane in all fields with a gentle slope was 27 per
cent, for steep hills 18 per cent, for level vegas 16.3 per cent, for
level uplands 1 per cent, giving an average for all inland fields of
17.4 per cent infestation. On the coastal plain the average infesta-
tion was 4.6 per cent, in swamps 1 per cent and on coastal slopes
0.2 per cent, giving an average of 4.2 per cent infestation of all
coastal fields, scarcely a quarter of that (17.4) for the inland fields.
The importance of this preference for the inland fields is that mo-
saic has spread more rapidly and extensively in the hills than in the
coastal plains, and infestation is now more severe and extends over
comparatively greater areas in the hills than it does along the coast

Tn a field of young plant cane at Cayey, observed March 29
1920, where the percentage of infestation of Kolle similis, the Portc
Rican sugar-cane leafhopper, was only 5 per cent, there was aboul
20 per cent infection of the cane plants by mosaie, over half of
which was secondary; that is, the seed when planted was healthy
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and the plant had become infected with the disease since the shoots
had come up. One such plant, a particularly heavy and striking
cane of secondary infection, had 7 nymphs and 2 adults of Delphax
saccharivora on one of the lower healthy leaves. Another shoof in
the same stool had four nymphs on a lower healthy leaf. One pe-
culiarity noted only here was that the lesions caused by the inser-
tion of the eggs had not turned red with the red rot, but were yellow.
- Another plant with strongly marked secondary infection, in the same
\ field, had many egg clusters of Delphaz in the lower healthy leaves,
| not showing red, and not observable from above, and an abundance of
nymphs and adults on seven of the lower healthy leaves. The per-
| centage of infestation for the entire field was 200 per cent for Del-
| phax, and 5 per cent for Kolla similis; the next most abundant in-
sect. These observations record the most striking instance of an
abundance of recent secondary infection by mosaic disease where
Delphaz saccharivora was the most abundant insect. Many other
observations have been made in fields where mosaic was spreading
rapidly, where Delphaz was abundant, but less so than Kolla simi-
lis; where Delphaxz was present but not abundant; where no Del-
phaz at all were to be found.

Delphaz displays great variation in abundance in cane fields,
nearly always a few individuals being present, but only very rarely
are heavy infestations found—a normal condition for an insect which
is heavily parasitized. The summary of abundance by months shows
no particular connection between its abundance and weather, al-
though its sudden decrease from February to April, 1920, parallels
the descending rainfall curve for these months. But no Delphax
were observed in May, when there was an abundance of rain, and
only one in June, at Yauco, and the practical disappearance of the
Fulgorid is more probably due to extensive parasitizm. The data
by months is: December, 1919, 30 per cent infestation; Janu-
ary, 1920, 11 per cent infestation; February, 1920, 25 per cent in-
| festation; March, 1920, 6.5 per cent infestation; April, 1920, 0.5
per cent infestation; May, 1920, no infestation; June, 1920, 0.03
per cent infestation.

RIFERENCES:
Van Dine, D. . ‘The Insects Affecting Sugar Cane in Porto Rico,’”
Jour. Econ. Ent,, Vol 6, No. 2, 1913, pp. 251-256.
Pierce, W. D, “Descuptlon of Two New Species of Strepsiptera (Hal-
cophagidee) parasitic on Sugar-Cane Iuseets.”’ Proe, Wash. Ent. Soe.

Vol. XVI, No. 3, Sept. 1914, pp. 126-29, Stenocranophilus quadratus
Pierce, parasitie on Delphax,
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The Yellow-Backed Fulgorid. ‘Megamelus flavolineatus Muir., det. Muir,

This Fulgorid, originally deseribed from West Africa, has twice
been found on cane in great abundance, at Carrochales, April 19,
and Ponce, March 17, 1920, averaging one insect per shoot, and a
few individuals have been found on cane at Toa Alta, February 26;
Guayama, March 30; Patillas, March 30; Palo Seco, May 17; Ba-
yamén, May 27; Cérsica, June 16; and Morovis, June 29, 1920.

Both nymphs and adults have been found together on cane, both
having the broad median dorsal yellow stripe, black eyes and black
lateral stripes, with the legs and
ventral surface of the body yel-
low. There can be no question
but that eane is a normal host
plant for this species, and it may
easily become a serious pest of
cane.

The Little Black Fulgorid. Liluraia
teape Fowler, det Muir,

The little hlaeck Fulgorid
with the yellow-tipped wings is

Fie. 3.—Adult of Megamelus flavolin- only rarely seen on cane, anc
eatus Muir. 12 X original then when weeds and grass are
abundant in the field. It is most abundant in the upland pastures
where carpet grass, Azonopus compressus, is most abundant, anc
most of the specimens have heen collected at Caguas and Trujillc
Alto, but it has also been collected at light and on malojillo gras;
at Point Cangrejos. The nymphs are entirely black and have beer
found on cane, carpet grass and malojillo grass.

The Grey Fulgorid of Porto Rico. Oliarus cinereus n. sp., det. Muir.

The grey Fulgorid is the most universally present insect in cam
fields in Porto Rico, and sometimes it is the most abundant. Ordi
narily one sees only one or two individuals in a field of cane, bu
sometimes it is so abundant as to average one individual per 3 o
4 shoots. In the cane fields at Sardinera, which until a few year
ago were a sandy desert of wild grasses and sedges, but which hav
recently been planted to cane, this Fulgorid is the most abundan
insect, most of the common cane insects not yet having invaded thes
fields. At Manati in June, this Fulegorid was also found in abund
ance, but except for these records, it has not been abundant.
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It is often found in coitu, one sex being upside down, but noth-
ing that might be the eggs of this species has been found on cane,
nor have any nymphs been ob-
served. The insects have never
been found in greater abundance
on any other plant than cane,
although oceasional individuals
have been seen on various plants.

Seen in the field, the Fulgorid
appears to be grey, but when
dead it is black, or black with
areas of reddish-brown around
the eves and on the prothorax,
and the grey appearance may be
due to a bloom which comes off
at contact. - '

The legs are light yellow and el 4';._}:[(.',1‘”131: xwg;-ji-;'i\‘n;;fwws
opalescent, the wings transparent,
and the antens have such a short club that it does not show from
above.

Bothriocerus venosa Fowler, det. Muir.

This Fulgorid has been seen on cane by the writer only once, at
Afiasco, but Mr. Smyth reports it as quite common
on cane at Rio Piedras. Its occurrence on cane is
probably accidental, as no nymphs have been seen, |
and it is quite common on various other plants, as
many as several score being seen on a wild or-
ange tree at Point Cangrejos.

REF. RENCE: (Smyth, E. G.) * Report of the Commis-
sioner of Agr. & Labor of P. R, for 1919, p, 695.
“¢Adults of a fulgorid leathopper that holds the
wings expanded like a fly, and which has been de-
termined as Bothriocera sp., were quite common on
the twigs of grapefruit, but none of the younger
stages could be found. This insect has also been
observed feeding upon sugar cane in Mareh.’’

Fia. 5.— Adult
Agallia tenella
Ball. 12 X . i

| original, Family Jasside.,

The Vegetable Leafhopper of Porto Rico, Agallia terella Ball,

This little grey leafhopper has been collected on cane on the north
coast between Arecibo and Rio Piedras and has once been found
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very abundant, at Garrochales, April 9, 1920. Even in this case,
however, it was not as abundant as Kolla similis, or the yellow-backed
Fulgorid, Megamelus flavolineatus. Nymphs have not been seen on
cane., Mr. R. H. Van Zwaluwenburg reports it as common on vege-
tables at Mayagiiez, and it has been taken by the wirter on Solanum
torvum at San Germén, and potatoes near Jajome Alto.

The Porto Rican Coffee Leafhopper. Teftigonia oceatoria Say., as identified by

Fowler in the Biologia Centralii-Americana.

Of this large black-and-green leafhopper, 6 millimeters long, the
second largest in Porto Rieo, only one specimen has been collected
. hy the writer, on cane at Morovis, January 2, 1920. It has four ir-
regular black lateral stripes on a yellow head, one medium and four
lateral black stripes on a yellow-and-green thorax, green wings lat-
erally striped with black, with light yellow legs and yellow under-
neath. Mr. R. H. Van Zwaluwenburg writes (letter of April 28,
1920) :

¢TIt is common on the stems of coffee and has in addition a considerable range
of other hosts. Tt has never heen known to injure coffee noticeahly. Other host
plants, I'nga lewrine and jobo,'”

This leafhopper is recorded from the southeastern part of the
United States and in some of the other West Indies.

Tettigonia sirena Stal,

This beautiful large leafhopper is found only oceasionally in cane
fields, but where it does oceur, it is quite abundant and mosaic has
either infested all the cane or is spreading rapidly. The leafhopper
is light yellowish brown, in places becoming bluish, striped with black,
but the yellowish ground color is from slightly to almost entirely dis-
placed by a heautiful dark pink, suffusing the wings and sometimes
even the head and thorax. The upper surface of the abdomen is also
dark pink, but the whole ventral surface of the body is yellowish
brown. The nymphs have a median stripe of light yellow extend-
ing from the head to the tip of the abdomen, the younger ones he-
ing otherwise mostly dark brown, but the older ones are more yel-
lowish brown, with various spots or stripes of darker yellow or brown,
but nowhere showing the dark pink of the adults. There will be nc
difficulty in the field connecting the nymphs with the adults, as they
have invariably been found together. Nymphs have never been found
except on cane plants, and the majority of adults have heen found
on cane.,
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It was at first thought that this species was confined to the hills,
but it has been seen on gramma grass and bougainvillea vine at Point
Cangrejos, and June 16, 1920, taken in abundance at Tres Hermanos
(between Corsica and Afiasco) on a narrow coastal plain between steep
hills and the ocean, and not more than a few hundred yards wide.
Between Lares and Aguadilla, and Lares and Arecibo, it was found
in considerable abundance in cane fields in December, 1919, being
most abundant high up in the hills, where
in one or two fields it became more abund-
ant than Holla similis. It has since been
found in abundance near Bayamén (Can-
delaria) in a cane field with only about 1
per cent of infested seed (November plant),
which by April contained about 15 per cent
of secondary infection. At Tres Hermanos,
the cane was 100 per cent primary mosaic.
Occasional individuals have been seen in
cane fields elsewhere—Yauco, Barceloneta,
Trujillo Alto, Morovis, Caguas, Adjuntas
{nymph), Garrochales and San Germéin (on
Solanuwm torvum)—Dbut except for the fields
at Bayamén, Tres Hermanos and in the Lares
region—=San Sebastiin and Bayaney—it has
not been found in abundance.

Both adults and nymphs prefer the cen-
tral whorl of cane and are usually found
there, and they have been found in much Tie. 6.—Adult of Tettigo-
larger cane, 3—4 feet high, than Kolla simi- glfgﬂgm el 2 of
lis will ordinarily live in. Thus it possesses
all the characteristics of the transmission of mosaic, except abund-
ance. It is quite possible that this leafhopper is responsible for
the first outbreak of mosaic in the Arecibo-Aguadilla—Afiasco dis-
trict, as it is now one of the most abundant leafhoppers in this re-
gion. No observations were made on it at the time of the outhreak
in 1915-16.

Kolla fusecolineella Fowler, det. Metealf,

This large, sharply marked leafhopper, superficially resembling
the common Kollg bifide Say. of the eastern United States, with black-
and-green striped wings, head lemon and cadmium yellow and black
above and pink beneath, thorax yellow and green with transverse
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black stripe above, and beneath a lighter pink than the head, but
the same ag the abdomen, ig not very common on cane. The light-
yellow nymphs entirely covered with white
fluff, have been found once on gramma
or St. Augustine grass, Stenotaphrum se-
cundatum (Point Cangrejos), several times
on Bermuda grass, Capriole daclylon
(Aguada), and many times on hill gramma
or carpet grass, Azonopus compressus, in-
dicating the probable normal hosts of the
leathopper. It is quite abundant in pas-
tures in the hills, where the predominant
grass is hill gramma, but even in the opti-
mum environment it is only cne-half to one-
fourth as ahundant as Kolla similis in the
same environment, while on the coastal plain
only an ocecasional individual will be found
in a meadow of malajillo grass, where Kolla
stmilis will be 20 to 50 times as abundant.
_ 5 T. fuscolineelle has never been taken on cane
TG, 7.—Adult of Kolla fu- i ¥ g
scolineella. 12 % original. on the coastal plain, but in cane fields in
the hills (Trujillo Alto, Toa Alta, Corozal,

Cliales, Morovis) a few individuals will usually be found.

The Sugar-Cane Leafhopper of Porto Rico. Kolle similis Walk., det. Heideman
Tettigonia proliza, Fowl,, det. Gibson. Kolle herbide Wak,, det. Metealf,
Kolla similis is probably the most abundant leafthopper in Portc

Rico, as it is the commonest not only on cane, but also on malejillc

and Bermuda grass in the valley meadows and on carpet grass ir

the hill pastures. It is a large (4.5 to 5.5 mm. long), bright-greer
leafhopper, with a pattern in black on the head and thorax (ir
musenm specimens the green area covered by this pattern is yel
low, but the live leafhoppers are all green above except for the
black pattern) with greenish-yellow legs, darker green to black
underneath and with black hindwings. In a large number of speci
mens from all parts of the Island, the pattern of black lines anc
dots on the head and thorax is remarkably constant and shows lit
tle variation. °

The first record of Kolla similis in Porto Rico is by Mr. D. L
Van Dine, who found it on leaves of sugar cane at Central San Cris
tébhal, Naguabo, P. R., December 12, 1910, and the next record is or
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March 17, 1913, when it was found on young plant cane at Rio
Piedras by Mr. Thomas H. Jones. It is possible, but not probable,
that it hes increased enormously in abundance since these first rec-
ords, but it ig rather surprising that if it were abundant on cane
previous to the years of the wide spread of mosaic disease, no more
recorded observations are available.

The eggs of Kolle similis have not been observed on malojille
grass, but on cane they are usually deposited in the leaf around
the central whorl, appearing as thickened and more opaque por-
tions of the leal. Sometimes the lesion caused by the insertion of
the eggs turns red, and often after hateh-
ing it is dark red. - By holding the leaf up
to the light, the outline of the oval eggs can
be seen and their number counted. There
are from 3 to 7 eges in a cluster, but usu-
ally 4 or 5. The egg stage lasts about a week.

T he just-hatched
nymphs are opalescent,
light-creamy yellow
with hig darker eyes
and are first noted on
the central whorl of
the ‘cane. They feed
nearly half the time.
With their thick beak
inserted in the cane
plant, they let go with
their legs, using them
to get rid of the mi-
nute drop of colorless
excreta which collects
at the anus. With all their legs in motion at once and these little
drops of moisture being hurled into the air at the rate of one every
seven seconds, a colony of Kolla similis-nymphs feeding is a most .
exciting spectacle. :

The drops collect in the space between the leaf-sheath collar and
the cane shoot, or on the vestiture of the cane, or ‘on other nymphs
which happen to be below, but they do not appear 'to be disturbed
by it. This excreta becomes very abundant and can be collected in

Fig. 8.—Adult and nymph of Kolla similis Walk.,
12 X original.

quantities as the nymphs become larger and produce larger drops.
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A small vial of this exereta was examined by the Bureau of Chem-
istry of the U. 8. Department of Agriculture. Dr. Alsberg stated
that the quantity was so small that only a qualitative test could be
made. He reports— :

¢‘The sample was tested both before and after acid inversion by means of
color reactions for ketose and pentose sugar, as well as by reduction of Fehling’s
solution, and also eolor reactions of somewhat more general character than those
Zust mentioned. All of these tests were either definitely megative or practically
so. Tt was impossible to establish with certainty the presence of any sugar in
appreciable amount.’’

Under laboratory conditions, where the cane plant used for breed-
ing is kept under a lamp chimney and more heavily infested with
nymphs and adults than it ‘ever would be in the field, fungi do be-
gin to grow on the lower part of the plant, on the dead leaf-sheaths,
etc., which are 'kept continuously moist by this constant stream of
excrement, but no similar fungous growth has been noted under field
conditions. ) }

In 4 or 5 days the nymphs molt. The second-instar nymphs are
more opaque, greener, and show indications of the olive-green and
brown stripes and spots of the older nymphs. Each of the five
nymphal stages lasts from 4 to 7 days, but the minimum time for
a generation was 34 days, and even with the slight variation in tem-
perature experienced in Porto Rico, may last 45 days. On March
Gth at 9.15 a. m. a fifth-instar nymph molting to adult was noted.
When first seen only the head and thorax had heen pulled cut of
the nymphal skin, but immediately the abdomen was pulled out and
the empty skin remained with its beak inserted in the cane plant.
The wings of the adult were curled up like little yellow balls, which
unrolled to form wings in about 3 minutes. The adult was then a
bright lemon yellow, with two black spots showing prominently on
the head, but turned green in a few hours.

In the field, nymphs are much less abundant than adults, which
is rather difficult to explain, as no adult lived longer than a month
in captivity, but it is quite possible that they live much longer un-
der normal conditions in the field. They display considerable va-
riation in eolor, probably due to age, as the young adults are a bright
green—slightly bluish—and as bright and shiny as wet paint, while
the old adults are a faded-out yellow green.

A large number of observations were made on the abundance of
‘Kolla stimilis in cane fields in all parts of the Island. For purposes
of comparison, these are recorded as percentages of infestation, or
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number of leafhoppers per shoot. In plant cane there are.from
one to five shoots from a single seed (top), and there may be from
one to five tops or seed planted in a stool or c¢epa, and in ratoon
cane there may be from ome to thirty or forty shoots coming out
of a single stool or cepe, which may be one or more plants. Thus
in practice, it was found to be much more exact and to give a bet-
ter idea of the number of leafhoppers to the amount of vegetation,
{0 use the shoot as a unit, rather than the whole cane plant, or a
stool.  One leafhopper per shoot ig 100 per cent infestation, one leaf-
hopper per 20 shoots is 5 per cent infestation and 5 leafhoppers per
| shoot is 500 per cent infestation. The greatest number of adults
~ ever noted on a single shoot was at Yabucoa, P. R., on March 30,
1920, when 18 adults of Holle similis were found on one shoot, 9
‘inches high, and one egg cluster. The percentage infestation of this
-one shoot would be 1,800 per cent, but the average infestation of the
field was 2 adults per shoot, or 200 per cent.

Both nymphs and adults live as far. down in the central whorl
of cane as they can conveniently get, and are not promptly dislodged,
but some will be found higher up and on the outer leaves, from
which they jump at the slightest disturbance. They much prefer
small cane to large cane, and comparatively few are found in cane
higher than one’s head, although ocecasionally they will be quite
abundant in strong vigorously growing cane 5 feet high.

TABLE.

Abundance of Kolla similis as Affected by Size of Cane. (Plant Cane Only,)

Size of cane Percentage Number of
of infestation | fields examined

thdesdinglies HeH.en s wevnesnnans sesies pug winsy ‘T6% 17 fields
G-12:inchies Highi e ivemurecomms sie i e deeeig 85% 52 fields
6-18 inches high..... ........ T2% 23 fields
12-18 inches high.............. i’ 172 24 fields
12-24 inches high............ " 35% 11 fields
Average over 18 inches high 347 26 fields

Kolle similis shows a decided preference for plant cane rather
than ratoon cane of the same size. Its average infestation in 40
fields of ratoon cane examined was only 3 per cent, the highest in-
festation in any field being 20 per cent. Of the 153 fields of plant
cane examined, of the same sizes and in the same localities, the av-
erage infestation was 59.4 per cent, the highest infestation in any
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field. being 800 per cent. That is, Kolla similis is twenty times as
abundant in plant eane is in ratoon cane. No comparable ohserva-
tions were made on the spread of mosaic disease in plant and ratoon
cane. :

The abundance of Kolla similis varies directly with the rainfall.
The correspondence between abundance and the amount of rainfall
is so close that there can be no doubt about the relation. The small
number of observations made during April, when the drought was
most severe, is unfortunate, but the importance of securing a large
number of records of scarcity was not recognized at the time, and
even if the April records are omitted the curves correspond quite
as closely.

TABLE.

The Abundance of Kolla similis by Months from December, 1919, to June,
1920, as Influenced by Rainfall. (Plant Cane Ounly.)

Mean rainfall
fl;'etr‘centn{ge ¢ | of ten Tocalities Mean
Month of infestation o where most rainfall of
cane by observations Porto Rico
Kollea similis were made
December, 1919........ § Perme T 68% 4.40 4.83
January, 1920...... i i 1047 TulB 5.26
POBIOATY ovws ivs seivaiavesd wa s 90% 6.47 7.87
Mgrehs. aws sevimmvmn s 36% 4.24 4.71
AP lsscmman s s s G R 13% 1.38 1.10
M oo oot Brosmsin sl s a4 674 5.20 - 6.20
June, 1920, . ....cvinevineinnan.] 41% 3.76 Not available

The importance of water for Holle simslis is shown not alone

statistically by the monthly records of abundance, but by field ob-

servations in malojillo grass. The leafhoppers do not oceur at all, or
only in small numbers, in dry meadows or pastures of malojillo grass,
or on grass in a dry ditch in a cane field, even though the grass is
green and thrifty, but on grass in a wet ditech, or in a wet depression
in a field, or along a stream margin, or in a wet sink hole, they have
invariably been found abundant. During December, January and
February, large numbers of Kolla similis could be swept from the
grass in the hill pastures, which are kept moist by almost daily rains
during those months, but when they began to dry out, even though
the grass remained green, very few or no leafhoppers could be found.

Most of the few exact records of the rapid spread of mosaic show
that the spread occurred during periods of heavy rainfall, so that
abundance of Kollg similis and rapid spread of mosaic, so far as the
rainfall factor is concerned, are synchronous. However, in a field
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of plant cane at Rio Piedras, near the Caguas railroad, about kilome-
ter 7, mostly a level upland with a small stream running through
one edge, to which there was a steep slope, dobserved January 16,
1920, no mosaic was found (although it existed in nearhy fields) and
only 1 Kolla similis, a few Delphax saccharivore and a few Sipha
flava. On February 2,

& o o 9, s

no Kolla stmilis were - 5 &c = 4
found and few other in- igimgad 3 . s 5 "i B 4 Amack
sects. The field was not AN F £<E é@ﬁ:ﬂs
observed again until May 50 400
19, when an abundance
of secondary infection of .
mosai¢ was found in the 9
vega where the stream
flowed, but only one case = g o
of mosaic was found in
all the rest of the field. " 70
Kolla similis was found
in the vegetation along
the edge of the stream, L bo
but not on cane. Also an
abundance of Lachno- 5 Se
sternae (May bheetle)
adults had fed on the Ps

. . 4_
cane 1n the little valley.
All cane outside of the
valley was dry and stunt- 3 3e
ed on account of the
drought, which had just 20
been broken a few days 2
before. Whether an 10
abundance of Kolla simi- i
lis might have occurred Fie. 9. —The abundance of Kolla similis by
on the cane in March, be- ~ ™Meuths form December, 1919, to June, 1920,

" as influenced by rainfall. (Plant cane only.
fore the beginning of the .

drought, is doubtful, but it presents .an instance of rapid spread
of mosaie, apparently unaccompanied by an abundance of insects,
and apparently occurring during, or at least observed after, a very
severe and extended drought. At this same date (May 19) several
other instances of recent seecondary infection by mosaic were noted
in small valleys, along the edges of streams, with a similar non-
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abundance of insects at the time of observation, at Rio Piedras, Tru-
jillo Alto and Sabana Llana, but in none of these fields had previ-
ous observations been made on the abundance of inseets.

Kollg similis shows only a slight preference for cane flelds in
the interior, rather than on the coast, but does show a decided scar-
city in the fields on the steep hillsides. ¢

TABLE.

Abundance of Kolle similis as Affected by the Contour of the Field. (Plant

Cane Only.)
Kind of tield Percentage T
of abundance | fie]lds observed
Lovel vega (valley) wevicie i don sanensuimns o o 82% 34 fields
Tioval MPIENT s somermamesmn o o s eonmse waltams 744 11 flelds
POOREE, wwmies & mptmenmnioe (s e s s e 74% 5 ilelds
Cloastal DlTR o, SR it St B5% 54 fields
Glentle BiTk. oo & vai 55 9 e TaRY ieaE S v 58% 12 fields
CoaBtal SlODe vepes v Soh o SurakaivmE f 29% 4 fields
Steen ALl sescmmaain s Sealomimiseviaa s ws 26% 29 fields
BWETE e pseovawasiio G AR AR R N MR 5% 4 fields

In this respect its abundance does not coincide with the more
rapid spread of mosaic in the inland flelds, including the steep hills.
But for this exception, however, Kolla similis does possess all the
characteristics supposed to be necessary for the transmission of mo-
saic disease.

REFERTNCES

Van Dine, D, L. ‘‘The Insects Affecting Sugar Cane in Porto Rico.”’
Journ. Eeon. Ent., Vol. 6, No. 2, 1913, p. 257. First record of Kolla
stmilis on sugar cane in Porto Rico.

Smyth, £, & “‘Report of the Division of Entomoclogy,’” Annual Report
Insular Experiment Station, Rio Piedras, P. R. 1817-1918, p. 118,
#o% # 0N oreen leafhopper, Teltigonia similis Walk., which occurs
in greatest abundance on the Para grass (Penicum Darbinode) grow-
ing in callejones between cane fields and to some extent on young cane,
and is often encountered in districts where the disease (mosaic) is
spreading.’’

Large Grey Sugar-Cane Leafhopper of Porto Rico. Drwculacephala sagittifera
Uhler, det. Metealf, c
This large leafhopper has been collected on cane at many points
in Porto Rico—Patillas, Guayanilla, Gudnica, Cérsica, Aguada, Bar-
celoneta, Caguas—and probably oceurs all over the Island. There
is considerable variation in coloration, although the pattern is quite
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constant. The wings vary from almost black with white veination
| through bluish-grey to light yellow, the scutellum is bright yellow

with brown and black spots, the pronotum is mostly
. brown with yellow spots, the head is light yellow with
a pattern of black and reddish-brown, the eyes vary
from black to light vellow and the legs and ventral
surface from light yellow to yellow brown.

The nymph is a uniform yellowish gray, with
markings of a less grey yellow, and eyes of bluish-
egrey. Nymphs have been seen only on cane and this
ig the probable normal host of the species. While not
| as rare on some other leafhoppers (20 specimens hav-
ing been collected in half a year) yet it is much too
cearce to be considered of any importance as a cane
pest.

Spangbergiella vulnerata Uhler. Fig. 10.—Adult
Thig light-green leafhopper, the largest occurring ';fnﬁggec"_ﬁzi
in Porte Rico, 6.5 millimeters long by 2 millimeters  gittifera Uh-
wide, has been collected only three times by the au- loi'ginallg 7.
thor, on Vieques Island, December 20, 1919; Camuy, -
April 26, 1920, both times on cane, and at Point Cangrejos on ma-
lojillo grass. The leafhopper is found in the southern United States.
;i The flattened head and the two diagonal reddish stripes
on both head and thorax are the most obvious diagnos-
tie characters.

REFERENCE: ‘‘The Cicadellide or Leaf-Ioppers of South
Carolina,”” by Frank H. Lathrop, Bull. Ne. 199, South
Carolina Agr, Expt. Station, pp. 50-51.

Deltocephalus senilis Uhler, det, Metcalf.

This leafhopper has been taken only twice on cane,
at Garrochales and at Manati, and is probably only an
; accidental visitant, but it is a common inhabitant of
Fig. 11.—Adult grasses on the coastal plain, as many have been taken

;iftr?-le.f Zﬁ?ﬁ; at light and by sweeping malojillo grass at Point Can-
Ubler. 12 X grejos. The nymphs have not been observed.

L A lighter variety, or possibly another species of Del-
tocephalus, was taken on grass at the top of the mountain divide
along the road between Cayey and Guayama.
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Another variety, or species, lacks the black coloration in the apieal
cell of the forewing. All the specimens showing this variation were
taken at Point Cangrejos.

The species are characterized by the
black spots and markings on the head,
which are constant, and by the yellow
outer margins of the forewings.
Athysanus exitiosus Uhler., det. Ball.

This large greasy yellow-and-black
leaf-hopper has been collected but twice
in Porto Rico, both times on cane, at Pa-
tillas, March 30, and Hatillo, April 27,
1920. The cane was very small; about 6
inches high, and the fields were on nar-
row coastal plaing between high hills and
the ocean.

This leafhopper is often a serious
pest in grain fields in the southern

Fie. 12 —Adult of Athysanus exit- United States.
iosus Uhler. 12 X original,
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RererENCE: ¢‘Leafhoppers Affecting Ce-
reals, Grasses and Forage Crops,”” by Herbert Osborn, U. 8. Bur. Ent,,
Bull. No. 108, pp. 86-91.

The Four-Spotted Leafhopper. Thamnotettiz eolonus Uhler, det.

Metcealf. N

This leafhopper has been collected on cane at Are-
¢ibo, Barceloneta, Dorado, Palo Seco, Rio Piedras and
Trujillo Alto, and although it has been quite common
on malojillo grass at Point Cangrejos, yet it oceurs in
greatest abundance on the pasture grasses of the hills,
especially the carpet grass, Azonopus compressus, and
- most of the specimens were taken in sweeping pastures
at Trujillo Alto, Caguas and Cayey. There is consider- - 13 -
able color variation, the usual coloration being light or =~ Aqult of
dark-grey wings with white veination, the rest of the ;{; ;;;:’zg’zzj
body more or less bright yellow and light brown, but the  nus Uhler.
two small and two large black spots on the vertex are ;faf BOE
constant and diagnostic.

The nymphs have not been identified, but they probably occur

on the same host grasses as the adults.




| mon weed in some cane fields, and the adults will be

| oceurrence on cane is accidental.
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Brythronura comes Say., det. Metealf,

This brilliant little yellow-and-brown leafhopper, with silvery
spots in the brown blotches, is sometimes very abundant on cane
growing in weedy sandy fields. The nymphs are all
vellow with indistinet olive-green markings on the
thorax, five rows of brown hairs on the abdomen, black
claws and light-green eyes. The nymphs will be
found teeding on Wedelia trilobata, which is a com-

found mest abundant on this host, indicating that its «

Scaphoideus faciatus Osborn, det. Ball.

One adult of this beautifully mottled grey leaf-
hopper was taken on cane at Bayaném, May 28, 1920,

and two collected at light at Point Cangrejos on the F16. 14.— Adult
of Erythronura

| same date. It had mnever been collected before, mor  .omes Say. 12

has it been seen since. X original,

The Six-Spotted Leafhopper. Cicadule G-notata Fall.

This leafhopper was collected on cane at Pa-
tilias, March 30, and at Garrochales, April 9,
1920—a total of 3 specimens. The record on
zane in Porto Rico is of importance because of
the wide-spread distribution of this leafhopper in
the United States and Europe, and the damage
which oceasional outbreaks ecause.

RererENcE: ¢‘ Leafhoppers Affecting Cereals, Grasses

and Torage Crops,”’” hy Herbert Osborn, Bull,
No. 108, U. 8. Bur. Ent., pp. 97-100,

The Large Green Leafhopper. Chloroteltiz n. sp., Met-
calf.

This large green leafhopper with transparent
wings is found on eane all over Porto Rico, speci-
mens having been collected at Patillas, Guaya-

: y nilla, Yauco, Guénica, Coloso, Arecibo, Garrocha-
F16. 15—Adult of th o ,
1 Cﬁoﬁ&etﬁ; les, Caguas and Rio Piedras, and noted on eane

n. sp. Met. 12 X at many other places. It also occurs at Point

original, 4 x . s i

Cangrejos, where it comes to light, a few indi-
viduals being noted nearly every night from December to July, and
probably occurring in moderate abundance throughout the year. It
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never oceurs in abundanee on cane, seldom more than an occasional
individual being seen, but as it feeds in the same place as Kolla si-
milis on the eentral whorl of leaves and occurs with it, its color be--
ing very nearly the same, it is quite possible that its abundance,
compared with the commoner Kolla, has been underestimated. The
nymph is all green with darker green eyes.

The Large Yellow Leafhopper. Chlorotettiz n. sp., Metealf,

This leathopper is readily distinguished from the preceding by
its vellow eolor, darker eyes, brown legs and the brown spots on the
wings, while the former has a light-green body,
darker green eyes and transparent greenish wings.
The size is the same, 5—6 millimeters long. The
yellow leafhopper has been taken on cane only
once, at Guanica, December 10, 1919, all the other
specimens being collected at light at Point Can-
grejos during December, January and February..

The nymph is light green, with two median,
interrupted by sutures, parallel, brown stripes on
the back, which hecome rows of spots on the ab-
domen, smaller and less distinet caudally. Only
one nymph has been collected, on cane at Patillas,
but sufficient to indicate that cane is a normal
breeding host plant,

The Little Green Leafhopper. Balcluila osborni Van

Duzee, det. Meltealf,

Ta. 16—Adult of the This insignificant little pale-green leafhopper

Yellow Chlorotettiz has been found on eane in abundance at several

n. sp., Met, 12 X o .

original, places—Guanica, Coloso, Bayaney, Vega Alta and

Rio Piedras—and been taken on malojillo grass
at Point Cangrejos, Morovis, Corozal and, Trujillo Alto, so that from
this wide range of localities as to elevation and rainfall, it may be
inferred that it occurs all over the Island. The adult is pale green:
with darker eyes, with transparent green wings.

The nymph is very small and pale green. It has been found both
on cane and malojillo grass, and both are normal hosts.

This leafhopper oceurs at times in extraordinary abundance, espe-
cially on malojillo grass, and at other times a field of malojillo grass.
may be swept without collecting a single specimen.
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Empoasca mali Le Baron.

This little green leafhopper has been found on cane where heans
are growing between the rows, and will be found in abundance on
the beans. In Porto Rico it is a pest of considerable importance
on vegetables, but its occurrence on cane is accidental. It is a pest
of a variety of economic plants in the United States and has a wide
distribution.

REFERENCE: ‘‘Insects Attacking Vegetables in Porto Rico,”” by R. T. Cot-
ton, Jour. Dept. Agr. P. R. Vol. II, October, 1918, p. 276.

‘ . Family Aphidide.

| The Yellow Sugar-Cane Aphis. Sipha flove Forhes.

The yellow aphis of sugar cane, Sipha flava, is one of the most
" mnoticeable of the common sugar-cane insects of Porto Rico. It will
‘ be found in almost every field of young cane on some plants, but
only once (Rio Grande, Feh. 24, 1920) has a field been found where
every plant was infested. The aphids live on the undersides of the
older leaves, and it is only in the exceptional case of a very heavy
infestation on a plant that they will be found overflowing onto the
uppersides of the leaves near the base and on the collar of the leaf-
sheath. They do not live on the central whorl of leaves. A mass
of minute red and yellow spots on the leaves, which mark the pres-
ence of a colony of yellow aphis, coalesces to turn the whole infested
part of the leaf a brilliant yellow, orange and red. This coloring
(of the leaf is permanent until it withers and turns brown, and is an
‘unfailing indication of the presence of yellow aphis, or of its hav-
'ing been present, if the colony has been destroyed by the black-and-
‘yellow spider, Theridula triangulata Keyserling, det. Shoemaker, or
!Syrphis fly larve, Baccha clavate, det. Metcalf, or predaceous Cocei-
‘nellid beetles or their larve. '
The adults of the yellow aphis can fly and are carried consid-
‘erable distances by the wind. The younger stages crawl about, and
especially when the leaf they are on is overcrowded, or beginning
\to wither, they migrate to another greener ane 'higher up, or crawl
off the plant in search of another. The aphids are also attended by
numerous ants. A black ant was observed in the fields at Rio Grande,
which had apparently injured a Syrphid fly larva (Baccha clavata),
in its efforts to make it let go of an aphid on which it was prepar-
ing to feed. The ant succeeded in rescuing the aphis from the Syr-
phid larva, pulling it away, and ran far off with it. Possibly the
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ants carry aphids which are not immediately menaced by predators,
to other plants.

The yellow aphis possesses the characteristics of (1) abundance,
(2) rapid dispersion and (3) piercing-sucking mouthparts, but it
does not live on the youngest leaves and it has never been found
in the central whorl. The characteristic red and yellow spotting of
the leaves, which absolutely indicates its presence or having been
present, has been absent in the vast majority of cases of secondary
infection of mosaic observed in the fields, and from this fact alone it
must be eliminated from consideration as being responsible for any
considerable amount of mosaic transmission.

REFERENCE: “‘Aphids or Plant Lice Attacking Sugar Cane in Porto Rieo,”’
by Thos. H. Jones, Bull. No. 11, Bd. Comm. Agr. P. R,

The Black Apilis of Sugar Cane. Aphis setarie Thos.

The black aphis lives on the young cane shoot at the base of the
leaves, and colonies are covered with sheds of mud built over them
by the ants, Solenopsis geminate Fabr. This aphis is rare and has
been noted but twice in a half year of observations of cane insects
in the field. Their scarcity immediately eliminates them from econ-
sideration as having any connection with mosaie,

REFERENCE: ‘‘Aphids or Plant Lice Attacking Sugar Cane in Porto Rieo,’"
by Thos. H. Jones, Bull. No. 11, Bd. Comm. Agr. P, R.

The Corn Aphis. Aphis miadis, Fitch,

The corn aphis has not been found on cane in Porto Rico. Ii
can- not in any way be considered responsible for the transmissior
of mosaic disease of sugar cane under field conditions in Porto Rico

REFFRENCE: ‘‘Insects Attacking Vegetables in Porto Rico,’’ by R. T. Cot
ton, Jour. Dept. Agr. P, R., Vol, II, October, 1918, p. 291.

Famaly Coceide.

Acterda tolionis CkIl

Aclerda tokionis is a peculiar scale insect, an oval, flattened
brown sac, surrounded by a mass of white wax where it does no
touch the cane, living between the leaf-sheath and the stalk. Th
adult females are about one-half inch long and are dry and breal
open when one strips off the leaf-sheath, but the younger stages ar
smaller, softer and lighter colored—pinkish grey and light brown
None were found during the present investigation, as the scale i
very rare, and in 1914-16, when the author inspected nearly 50,00(
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stalks of full-grown cane, less than .1 per cent were found infested

with this seale. It most commonly oceurs on the Otaheite cane, but

some have been found on the variety G. C. 888. It has been found

only at Rio Piedras, Guinica and Humacao.

Targionia (Aspidictus) sacchari Ckll

Targionia sacchari is a scale living at the base of high cane stalks,

most often where the leaf-sheaths are hound to the cane by the my-
| celium of the root-disease fungi. It has a much wider distribution
on the Island than Aclerda tokionis, having been noted at Rio Pie-
dras, Cieba (Fajardo), Humacao, Guayama, Aguirre, Santa Isabel,
Fortuna, Mayagiiez, Corsica, Quebradillas, Camuy, Barceloneta, Ma-
| nati and San Vieente in 1914-16, but only .15 per cent of all stalks
inspected were infested.

Pulvinaria iceryi Guern., det. H. Morrison,

‘ Pulvinaria iceryr, synonymous with P. elongata Newst. described -
from British Guiana on cane, is a quite large, thick, fleshy scale, of
which six individuals have been found on the leaves of young cane
at Cayey and Trujillo Alto. Mr. Smyth reports it as quite abund-
' ant on his cane grown in the greenhouse, where possibly it is pro-

| tected from some of its insect enemies.
|

' Sugar-Cane Mealybugs. Pseudococcus spp.

\ The mealybugs on cane, as ordinarily: seen, are small, oval, fat,
pink sacs of flesh, wingless and with minute legs, more or less cov-
| ered with a mass of white waxy, powdery and filamentous secretion,
| looking like a miniature pink gum-drop, one-fourth inch long or less.
' They live under the leaf-sheaths of cane, collecting at the point of
| attachment of the sheath to the stalk, the youngest heing on the
lmost rapidly growing parts of the large eane, but the fat mature
females are often abundant even under the old dead leaf-sheaths.
| The leaf-sheath clings more closely to the stalk when there are mealy-
bugs underneath and does not trash off readily, but furnishes a most
effective protection to them. The mealybugs also live on the roots
of young ratoon cane. They are transported to new cane fields in
iseed cane (tops), for hidden deep under several layers of closely
.adhering green leaf-sheaths, they can not be readily reached and
destroyed by an insecticide that will not injure the seed itself. Aside
from this dispersion by man, the young larve crawl about, nearly
always traveling at least from between the hard cane stalk and dead
leaf-sheath where they hatched, up to the softer, growing part of
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the cane, and while ecrawling about are often picked up by the fire
ant, Solenopsis geminate, which feeds on their secretions and pro-
tects them, and earried to the most favorable situations for devel-
opment. Despite their transportation on seed cane by man to new
cane fields, and the crawling of the young to a proper place of de-
velopment on the softer parts of the cane plant, neither of these
methods of travel aids greatly in dispersion to new plants, and it
is only the occasional transportation by ants to another plant that
mealybugs could function as a carrier of mosaic, producing new in-
fections. They have the other necessary characteristics of universal
abundance and they live in old cane, and on plant and ratoon cane,
before and while sprouting, on the most rapidly growing parts of
the cane plant, although not within the-central whorl of leaves.

REFERENCE: ‘‘First Report of the Entomologist,”” by D, L. Van Dine, Bull.
No. 1, Expt. Sta. P. R. 8. G. Assn, Rio Piedras, 1911,

LEPIDOPTERA.

The larve or caterpillars of the various butterflies and moths
living on cane have biting mouthparts and chew out parts of the
stalk or leaf on which they feed. The adult butterflies and moths
have a long proboscis, through which they suck up water, dew, the
juice of cut or crushed cane stalks, or nectar of flowers, but it is no
adapted for piercing plant tissue and obtaining cane juice from ar
uninjured cane plant. Thus, the adults, which fly and are capablc
of rapid dispersion, could not transmit mosaic, as they have no way
of obtaining the juice of an uninjured cane plant. The larve, whicl
eat the cane leaves, or make tunnels in the cane stalk, can erawl about
but seldom do migrate to another plant. The possibility that any
of the Lepidoptera have any relation to-the spread of mosaic is slight

Family Crambide.
The Sugar-Cane Moth Bearer. Dialrea saccharalis Fabr,

The larva of this Crambid moth are a very serious pest of can
in Porto Rico and have been extensively treated in numerous pub
lications. The eggs are deposited on cane leaves, the larve feed o
the center of the young shoots, at or heneath the surface of th
ground, killing the central whorl and producing what the planter
call “‘dead-hearts,”” and in older eane make tunnels in all parts o
the stalk. They are very abundant, practically every stalk of can
on the south side of the Island showing the tunnels which these cater
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pillars bore, but are less abundant on the north side where the rain-
fall is heavier.

REFERENCES: ‘‘The Sugar-Cane Moth Stalk Borer,”’ by Thos. H. Jones,
Bull. No, 12, Bd. Comm. Agr. P. R.

SUPERFAMILY TINEINA.
Family Lyonetide.

The Porte Rican Sugar-Cane Bud Moth. Opogona sp.

The larva of Opoegona sp. is a small grey-brown caterpillar with
a black head, which eats the eyes of cane and makes superficial tun-
nels in the rind of the cane stalk near the nodes, and in the inside
of the leaf-sheaths, when burowing between the stalk and leaf-sheaths,
During 1914-16, in examining a large number of fullygrown stalks
of cane, in all parts of the Island, it was found to have made tun-
nels or eaten into the eyes on 1.2 per cent of all stalks examined. -
It occurs all over the Island of Porto Rico and has been found on
all the common varieties of cane—Otaheite, Rayada, Crystalina, Ca-
vengirie and Yellow Caledonia—and on some of the seeding varie-
ties—B-3412, B-4596, B-109, B-3696, B-3922, D-117, GC.486 and
Seely Seedling—showing no particular preference for any one. It
can not be considered a pest of very great importance as it does not
. burrow far enough into the rind of the cane to cause an apprecia-
ble loss of juice, and the eyes chewed into are usually far enough
down on the stalk that they go to the mill to be ground and are not
on the seed-top It is also so scarce that it would not be noted un-
' less large number of stalks are inspected.

Family Coleophoride.

The Sugar-Cane Case Bearer. Coleoplora sp., det. Busck.

A large number of case-bearer larve and pupae were noted on
cane plants 12-24 inches high, May 13, 1920, in a field on a shelf
below the turn in the San Juan-Arvecibo carretera, emerging from
the Espinosa hills into the Toa valley. No indications of their feed-
ing on the cane were observed, but they did not occur on any of the
weeds in the field, and it must be concluded that cane was the host,
as there were no cane plants in the field that did not have one or
two on their leaves and some had as many as eight on a single shoot.
A few specimens had previously been found on cane, farther down
the valley at Toa Baja and Dorado, from which parasites emerged,
determined by Mr. Gahan as Microplectrum sp.
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Family Noctuide.,

The Southern Grass Worm. Laphygma frugiperda S, & A. )

The larve of this Noctuid moth feed on malogillo grass, corn
and other grasses, as well as on cane, and sometimes when not held
in check by numerous parasites and predators, occur in such abund-
ance as to destroy a planting of young corn, and to literally cover
the ground in a malojillo pasture. On cane they feed on the cen-
tral whorl of tender leaves of the young shoots, but are seldom found
in large cane. Larvm have been noted in considerable abundance
in young plant cane at Sabana Grande, December 11; Arecibo and
Manati, January 14; Caguas, January 14; Rio" Piedras, January
17; Patillas and Yabucoa, March 30; Garrochales, April 9; Manati,
June 7; Corsica, June 16; and at Ciales, June 29. The larvee feed
in the proper place on cane so that they might transmit mosaie, buf
cane showing recent mosaic infection has never been noted with La
phygma injury.

R FERENCES:

¢¢Some Notes on Laphygma frugiperda 8. & A. in Porto Rieo,”” Dy
Thos H. Jones, Jour. Econ Ent.,, Vol. 6, No. 2, p. 235, April, 1913.

¢‘Tnsects Affecting Vegetable Crops in Porto Rico,’” by Thos. IL Jones
Bull. U. 8. Dept. Agr. No. 192, p. 7.

The Sugar-Cane Looper Cutworm. Mocis (Remigia) repanda Fabr.

The larvee of this Noctuid moth feed on the older leaves of al
sizes of cane. Only a few larve were noted during the half year
and only one occurrence in abundance, at Manati, January 1, 1920
It is usually heavily parasitized by Tachinid fles when an outbreal
occurs, and the externally parasitic larve of Eupléctrus sp. hawt
been noted (Morovis, June 29). The larva is longitudinally stripec
with light and very light yellow-grey, with black and white spot:
at some of the sutures in the middle of the body, which show onlj
when the larva is bent, or crawling, but when at rest, it is most ef
fectively protected by its coloration, which is the same as that o
recently dead, dry cane leaves. It pupatesin a cocoon spun in a rollec
leaf, or leaf-sheath and transforms to an inconspicuous bluish-graj
moth,

The Sugar-Cane Skippers. Prenes nero Fabr. Prenes ares Feld,

The larvie of the skipper butterflies have a characteristic smal
neck with a large head and a tapering body. The larve of fou
or five species feed on the leaves of young cane, mostly at night
and spend the day hidden in a shelter formed by folding or rolling
the leaf. They are seldom abundant, usually only a few being founc
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in a cane field. At Manati, January 1, 1920, the larvae of both Pre-
. mes nero and P. ares were found in such abundance that, with the aid
of the larve Mocis repanda, they had almost entirely defoliated a
considerable area of young plant cane, 12-18 inches high. Aside
from thig record, 18 larvee of P. mero and 3 of P. ares have been
noted during the half year, and one larva of Airytone vittelius Kabrm
all from the north side of the Island or the hills on the north side.

The larva of P. mero is entirely a yellowish grey-green, yellower
and a trifle greener than that of ares. The larvae of ares has a choco-
late-brown head with two lateral stripes in front and a black spot’
with yellow sides on the cheeks, and a black collar on the posterior
portion of the first segment. The rest of the body is a light chalky
" grey-green.

The chrysalis of nero is a light opalescent green, with white, wavy,
thread-like lines showing through dorsally, and with a sharp point
on the head. It is suspended in a silken girdle in a curled cane leaf,
with a silken band at top and bottom holding the leaf together. When
the butterfly is about to emerge, the eyes turn pink a day or two
before the wings begin to show dark through the chrysalis skin,

The chrysalis of ares is yellowish grey, but slightly opalescent,
with brown hairs on the head. The larva spins quite a cocoon be-
fore pupation, using several leaves. The chrysalis has the mouth
parts free from the body in a long tube from the end of the wings
nearly to the end of the body. The eyes and back of the head turn
dark long before the adult is ready to emerge.

The adults are thick-bodied, brown butterflies with light-yellow
spots on the forewings. The largest of these spots is roughly trian-
gular on the wing of P. nero, and more nearly rectangular on the
wing of P. ares. . The underside of the wings of nero are very slightly
lighter than above, but those of ares are variagated with a large ir-
regular yellow area and an irregular grey band on the forewing and
three irregular gray bands on the hind wing.

The larvae of P. mero are parasitized by an Apanteles, to which
Mr. C. F. W. Muesheck has given the name of Apanteles prenidis
n. sp., and those of P. ares by Apanteles disputabilis Ashm., det.
Muesheck. '

REFERENCES :

‘‘Report of the Emntomologist,”’ by D. L. Van Dine, Third Ann. Rept.
Expt. Sta.. 8. G. Assn. (1912-13), pp. 34 and 40, ’
‘‘A Revision of the N. A. species of the Ichneumon-flies belonging te

‘the genus dpantales,”” by C. F. W. Muesebeck. No. 2349 from Proc.
U. 8. Nat, Mus., Vol. 58, pp. 483-576.
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Other Sugar-Cane Hesperids.

At Point Cangrejos, on February 14, 1920, it was found that
on potted cane plants the eggs of a skipper had been deposited. There
were one or two eggs on a plant, near the end of the leaf. Viewed
from above the eggs were round, opalescent creamy and without seulp-
ture, with a faint brown spot in the interior, but from the side they
appeared flattened. February 15th a pinkish yellow crab spider
was seen eating one of the eggs. By the 19th one of the eggs showed
a brown horseshoe-shaped mark in its depths and on the 20th the

“larva had hatched and formed a shelter near the base of the leaf.

Tt had a black head and a yellowish-green body, and did not eat till
9 p. m. On the 22nd it changed its shelter on the plant to the end
of a leaf where it had spun three bands of silk between the eggs. It
was greener, with a black head, a black ring on the first segment
and four large black hairs on the terminal segment and four smaller
ones. On March 12th, when it was about 1 inch long, its head was
yellow with brown markings, its body opalescent grey-green, with
two noticeable vellow spots on the twelfth segment dorsal and very
short black hairs on the thirteenth segment. On March 31st it was
found pupated in a cocoon in the central whorl of leaves. The chry-
salis was light yellow, fully enclosed by a silken cocoon. The adult
emerged April 19th and was identified by Carl Heinrich as Choran-
thus ?, possibly C. ammonia Plotz. Tts wings are bright reddish
brown with the distal margin of the forewing and the coastal mar-
gin of the hind wing black. The underside of the wings is bright
reddish brown with a large triangular black area on the forewings
near the base.

Although the larvae of this skipper have not been found on cane
in the field, and possibly normally they feed on the marsh grasses
and sedges growing mear the Point, that it sueccessfully passed the
larval period on cane shows that it might become of importance as
a pest of cane.

Mr. Smyth reports another skipper, Afrytone vittelius Fabr., the
larvee of which feed on cane, as commoner than P. nero, but only
one larva has been collected by the writer, at Cayey. It has a black
head and a black ring on its neck, the vest of the body heing dark
green. The wings of the adult are bright chrome yellow, margined
with brown above.

The larve of Perichares corydon Fabr. have also been found feed-
ing on cane leaves. .
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DIPTERA.
Calobata lasciva T., det. Aldrieh, )
This odd, long-legged fly is common in cane fields, having been
noted as especially abundant at San Sebastiin, December 12; Rio

T1e. 17.—Adult of Calobata lasciva F. 12 X original.

Piedras, February 12; Toa Alta, May 13, and as the most abund-
ant insect in the cane fields at 6 a. m. at Guayanilla, June 15. Tt
has been bred from old cane stalks, in which the maggots lived.
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FEuwesta thoma L. W., det. Aldrich,

This blue-black fly with black-banded wings oceurs in all cane
fields in Porto Rico, and is especially abundant about cane ecars of
toaded cane, or at loading gtations,
feeding on the cane juice. The larve
probably breed in decaying plant tis-
sue—Dialrea dead-hearts—ete. The
adults - have been seen in greater
abundance on fresh human feces (Mo-
rovis, June 29th) than they have been
noted .on live eane plants or even cut
or crushed cane, and it may be that
their omnipresence in cane fields is
merely accidental.

Acuira insecta L. 'W., Ensina hu-
milis L. W., Euaresta melanogastra
L. W., and Urelia solaris L. 'W. are
other flies which are occasionally
found in cane fields. The first two
are most abundant in the hills of the
north and west coast, most of the col-
Hections being made at Corozal, Mo-

Fie. 18.—Adult of Buwesta thomae 5 o o
L. W. 12 X original. rovis, Ciales, Caguas, Trujillo Alto,

San Sebastidn, Lares and Aguada.
The third is rather rare and the last is more abundant near the coast,
more specimens being swept from malojillo grass at Point Cangre-
jos than found on cane.

Hippelales texanus Malloch and H. pusio Loew., det. Aldrich,
are very small black flies—‘mimis’’—which were very abundant on
cane at Guénica, December 10, 1919, and what is probably these
flies have been often noted in great abundance in ecane fields at many
other places in the dryer parts of Porto Rico. The larve are prob-
ably scavengers, according to Dr. Aldrich.

COLEOPTERA.
Family Scarabeide.

White Grubs and May Beetles (gusancs blancos y caculos). Lachiosteria spy.

‘White grubs are present all over the Island of Porto Rico, not
only in cane fields, hut in citrus groves, pastures, etc., but attain
their greatest abundance in the cane fields near Guanica. The life
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cycle of Lachnosterna requires a year for its completion, but there
are two separate generations, spring and autumn, when the beetles
are abundant, and a few beetles will be found at almost any time
of year. The grubs feed on the roots of cane and other plants, but
do not travel far underground, and could scarcely transfer a dis-
ease farther than from one plant to its nearest neighbor. The adults
are strong flyers and may fly several hundred yards. They feed on
young cane leaves and the leaves of many other plants, and at times
oceur in sufficient abundance to cause considerable injury. Their
exerement, like a little daub of olive-green oil paint squeezed out
of a tube, is often found on cane leaves where they have been feed-
ing, where it can be washed by the rain into the central whorl of
the cane. If the disease can be transmitted through the excrement
by contact at the proper point for infection, all the other conditions
necessary for transmission are fulfilled by the Lachnosterna beetles.

The Lachnosterna of Porto Rico have been extensively treated
in the paper by E. G. Smyth, Journal of the Department of Agri-
culture of Porto Rico, Vol. 1, 1917, Nos. 2 and 3, ““The White Grubs
Injuring the Sugar Cane in Porto Rico.”’

Ligyrus tumulesus Burm,

Out of about 50,000 stalks of cane examined in 1914-16, 46, or
rearly. 1 per cent, had holes eaten into them at the base by the adults
of Ligyrus tumulosus, and in a few cases several of the adults were
found burrowing still farther into the stalk. These injuries occurred
in cane at Vega Baja, Barceloneta and Camuy on the morth coast
Yabucoa and Humacao on the east and Guayanilla on the south.
The grubs of this beetle are white grubs which feed on decaying vege-
table matter in the soil, especially dead cane roots, but do not feed
on live roots. The grubsg can be easily distinguished from those of
Lachnosterna spp. as they ean straighten out their bodies and erawl
easily with their ventral surface down flat, but the grubs of Lach-
nosterng spp. can not straighten out entirely and the ‘caudal portion
of their body is always somewhat bent down, cephalo-ventral, so
that they can not ecrawl on a flat surface. At Guénica, the grubs
of Ligyrus have been noted crawling about on the surface of the
ground after a heavy rainfall that had soaked the soil, but this was
ohserved but once and is quite unusual. The last (third) instar
grubs of Ligyrus look much like the second-instar grubs of the much
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larger Rhinoceros heetles, Strategus titanus and quadrifoveatus, and
cannot easily be distinguished, except that the latter feed on dead
wood or cane sced, but will not thrive so well on the cachaza, ma-
nure and dead eane roots that arve preferred by the Ligyrus grubs.
The grubs are parasitized by the wasp Campsomeris dorsaia Fabr.,
which is very abundant in sandy areas.

The beelles are moderate-sized, robust, convex, hairy, dark-brown
beetles which produce a characteristic squeak by means of small stri-
dulating organs on the inner surface of the elytra near the outer
hind margin.

REFERENCE: Smyth, E. G. ‘‘Report of the South-Coast Laboratory,”” 4th
Rept. Bd. Comm. Agr. of P. R. 1914-15, p. 47; summary of life cyele.

Family Cucujide.

The Yellow Cane Leaf-Sheath Beetle. Telephanus pallidus Chevr,, det. Sehwarz,
(Telephanus pallidulus Chevr. Leng and Mutchler, ‘Cleoptera of the West
Indies,”” p. 415.)

Lavvie and adults of this beetle have been found between the leaf-
sheaths of high cane. The larve are whitish, semi-transparent, when
full grown not more than one-half inch long, and feed
on the inside. of the older leaf-sheaths while they are
still green. By the time the larve are mature the
leaf-sheath is brown and easily pulled off. The been-
tles are more abundant under the brown dry leaf-
sheaths, where one finds them resting two by two,
with their anal extremities together, but facing in the
epposite direction.  Adults have also been found on
dry banana leaves, and after the end of the grinding
segson, when there is no high cane, they have heen
found on the leaves of young cane (Afasco, June 16).
They are usually but not always abundant in high
cane, but they are the one insect most often found

Fie. 19.— Adult under leaf-sheaths that can be readily stripped from

;‘a*r‘;"i‘"fl";:’;fl‘l‘; the cane. As many as 12-15 are often found on a sin-

Chevr, 12 » gle stalk. The feeding habits of the adults, which can

qrigRIAL move from cane to cane, are not known, although ap-
parvently they feed on dead plant tisue, and the larve, which feed
on live green tissue, are restricted to the plant where the eggs were
deposited.
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Family Chrysomelide.
The Tobacco Flea Beetles. Epitriz cucumeris Harris (small black). Epitriz
parvula Fabr. (small brown). Systena basalis J. Duval (large black.)

The tobacco flea beetles may not feed on cane either as larve
or adults, but they are so often found on cane, even when there is
| no tobacco planted with or near the cane, or other solanaceous host
plant near, that their presence should be recorded. The following
records of occurrence out of a total of 193 observations, shows their
comparative abundance:

Epitriz cucwmeris Harris: one, Aguadilla, December 12.

Epitriz parvala Fabr,: some, Caguas, January 14; abundant, Garrochales,

April 9; abundant, Morovis, June 29.

Systena basalis J. Duvall: abundant, Aguada, December 11; omne, Aguadilla,
December 12; abundant, San Sebastiin, December 12; some, Caguas,
Janunary 14-24; some, Bayamén, May 17; some, Aguada, June 17.

All of these records are of cane fields in the hills, except the one
at Garrochales, which was in the coastal plain. One or two speci-
mens of other flea beetles have been taken on cane, but they have
never been abundant, as were the two common tobacco pests.

REFFRENCE: ‘‘Report on Tobacco and Vegetable Inseets,”” by R. T. Cotton,
5th Report Bd. Comm. Agr, P. R. 1915-16. pp. 86-99.

The Green Beetle. Diclrotica graminea Baly.

The green beetle is often found in cane fields, especially on the
north side of the Island, and occasionally is very abundant, although
it is doubtful if cane is a preferred host.

REFERENCE: Same as above, pp. 96-98.

Family Coccinellide.

The Coccinellid beetles are not cane pests, but are predaceous
on aphids or other small weak insects, and especially on cane on the
vellow aphis, Sipha flove. Six Coccinellids are common in Porto
Rican cane fields, Megilla innotate Vauls., Cycloneda sanguinea Linn.,
Scymus loewit, Muls., Scymnus roseicollis Muls., Hyperaspis connec-
tens Thumb., and Hyperaspis apicalis Weise., all determined by Mr.
Schwarz. The first two and the last are probably most common.

REFERENCE: Jones, Thos. I, ¢‘ Aphides or Plant Lice Attacking Sugar Cane
in Porto Rieo.’’ Bull. No. 11, Bd. Comm. Agr. P. R., pp. 12-14,
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Family Curculionide.

The Weevil Root-Borer. Diaprepes spengleri Linn.

Both grubs and adults of Diaprepes spengleri feed on many kinds
of plants besides cane. The grubs live in a single stool of cane, but
the beetles, although dispersing widely by flight, comparatively sel-
dom feed on cane leaves, although they are offen found resting on
them, Eggs are deposited between two leaves of cane or other plants,
which are glued together. The young grubs, on hatching, fall to
the ground and burrow into it in search of live roots on which to
feed. The insect is abundant in Porto Rico and the adults are more
or less abundant at all seasons of the year.

REFERENCES :

Pierce, W. Dwight, ‘“Some Sugar-Cane Root-Boring Weevils of the West
Indies,”’ Jour. Agr. Research, U, 8. Dept. Agr., Vol. IV, No. 3, pp.
255-264.

Jones, Thos. H., ‘‘The Sugar-Cane Weevil Root-Borer, Diaprepes spen-
gleri Linn.”? Bull. 14, Bd, Comm, Agr. P. R.

Family Cossonide (formerly Calandride).

The West Indian Cane-Stalk Weevil Borer. Metamasius hemipierus Linne.

The larvee, pupm and adults of this large weevil will often be
found in dead cane stalks, eane stalks that have been chewed by rats
or otherwise severely injured, or in dead seed cane that has not dried
up. In the 50,000 cane stalks examined in 1914-16, two were found
in which apparently the eggs of Metamasius hemipterus had been
deposited in the tunnels of Diatree seccharalis, at Fortuna, March
9, 1915, and at Rio Piedras, November 22, 1914, as these were no
rat or other injuries on the cane stalks. The eggs are never depos-
ited in healthy, uninjured cane, but the larve burrow out from
the injured part into the healthy cane and considerably inerease
the damage caused by the rats.

Family Ipide (formerly Scolytide).

The Shot-Hole Borer. Xyleborus sp.
This little beetle is found only in rotten cane stalks, where all
stages of the life history are spent.
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