The Journal of Agriculture of the Dnivensty o Puerto Riey

In continnation of The Journal of the Department of Agriculture of Prerto Rico

Poblished Quarterly: January, April, July and Qcteber of each year.
Merviram T. COOX, Mprzon

Vou, XXX APRIL 1937 No. 2
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By F. M. Wab1Ey,
Associate Entomologist, Division of Cereal and Forage Imsect Investigations,
Bureau of Entomology and Plant Quarantine.

In connection with investigations carried on by the Bureau of
Entomology and Plant Quarantine in Puerto Rico with speeial funds
from Angust 1935 to June 1936 to obtain information on insects
which transmit sugarcane diseases, surveys were made to secure data
on the status and distribution of the insects in and around sugarcane
fields, with special reference to those forms which feed on the juices
of plants. The work was headquartered at the Federal Txperiment
Station at Mayagilez, which cooperated by supplying laberatory and
other facilities and giving helpful suggestions and advice. This
paper reports results of these surveys.

The sugarcane insects of Puerto Rico were listed by D. L. Van
Dine (10) in 1913, with a review of earlier work. This list was
supplemented by later observations on cane insects made by Jones
(4, 5), Smyth (9), Wolcott (12), and Sein (7). Woleott has pub-
lished a general list of Puerto Riean insects (15) and a textbook in-
cluding chapters on eane insects of the West Indies (14). The eane
inseets of Santo Domingo have been listed by Wolcott (13} and those
of Cuba by Van Dine (11). Inseets in relation to camne mosaic in
Puerto Rico have been diseussed by several writers, especially Smyth
(8). Chardon and Veve (1), and Sein (6}.

In the present survey the greatest attention was paid to those
sueking insects which might conceivably transmit mosaic disease.
Three species were noted as oceurring regularly on ecane, viz, the
vellow cane aphid, Siphe flove Forbes; the mealybugs, mostly Priony-
mus secchari Ckll.; and the fulgorid Seccharosydne saccharivora
Westw. Three additional aphids were carefully observed because
these were occasionally found on cane or because they were suspected
of transmitting mosaic disease. These weve Aphis meidis Fiteh,
Hysteroncura setarice Thos., and Carolinaie cyperi Ainslie. Other
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insects were observed incidentally, and observations were made on
grasses which harbor some of these insects.

A few ecological details may be recorded for the benefit of those
not familiar with Puerto Rico. The climate is tropical. The rainy
season sets in late in the spring in most sections, reaches its height
late in the summer or early in the fall, and declines late in the
fall. The winter and early spring months comprise the dry season.
This year (1935-1936) the drought was unusually pronounced, and
‘the rainy season began suddenly at Mayagiiez about May 1 with
heavy and frequent rains. The north coast shows a moderate rain-
fall, 50 to 60 inches a year in many places. The interior mountaing
and the east, west, and northeast coasts have a high rainfall, 80
inches or more. The south coast has a comparatively low rainfall,
40 inches or less, and here cane is produced under irrigation. Nearly
all the sugarcane is grown on the coastal plain or in valleys reaching
toward the interior, practically none oeccurring in the central moun-
tains. Some of the areas of most intensive cane culture are located
in the southern irrigated part. The cane is harvested from January
to May.

Two systematic extensive surveys of the cane-growing areas of the
island were made, one in the fall of 1935, the other in the spring
of 1936, the localities examined being indicated on the map (fig. 1).
Other field observations were made occasionally, and an intensive
survey was conducted at the experiment station at Mayagiiez each
month that other work permitted.

TeE INTENSIVE SURVEY

The intensive survey at the experiment station included examina-
tion of cane varieties, grasses, and sedge. Six cane varieties, of some
commerecial importance, were growing in large replicated plats, and
these were observed regularly; these were POJ 2878, M 28, M 63,
FC 916, PR 803, and PR 807. Some small areas of old and new
varieties were also available. Various grasses, Panmicum barbinode,
Syntherisma, Capriola, Echinochloa colonum, Bleusine indica, An-
dropogon virgatus (tent. det.), and Cyperus rotundus (a sedge), were
common not only at Mayagtiiez but all over the island; while some
other grasses oeceur but are less common. Corn is found growing at
the experiment station at most times of the year. Over most of the
island it is grown in small fields in either spring or fall. A small
plot of sorghum grew at the experiment station, but this species is
rare on the island.

The most noteworthy results of this survey are shown in table I.



mapir I. RESULTS OF INTENSIVE SURVEY OF SUGARCANE INSECTS AT THE EXPERIMENT STATION AT MAYAQUEZ, T. R. 1935-36

Insect

Percentage infested in month of—-

Plant
August Nov. Dee. Jan. Feb. March April May Juno

APhir maddia. o . oonvvvnnonaaias Corn, tasseled. . ......covenemeniinnins Some. ..... 26 26 14 15 20 8

BOLENMI o 1o copmairesomes some...... 82 54 58 26 48 16

Panicum barbinode, field.. .. few........ 1~ 3 1- 0 1 0

Panicum barbinode, moist diteh........ [ .cooooiiii e e e 8 8 6

Eechinochloa colonum.. .......ooooviiiifiiiiinienn 3 4 0 0 0 0

BURREOANE 0 o s R s BT very few.. 0 0 0 0 0 0
Hysteroneura setaridge..... ..., .. Eleusing indich. . . oovioisie e fow........ 4 7 12 8 8 19

Panicum barbinode.. ... oo 0 1 6 1 8 ;|

SURERETIIM. oy o o e o b sttt vesinaii 0 ] 4 11 2 3

Echinochloa colonum.. .........ooovvviificiiiiiannns 2 8 4 8 2 0

TAPHTLATIS, sy mnisie sy it s pen ety esaes 0 0 0 0 0 1- 0 1- 0
SIpha et ccovvivivien v Sugarcane. .. . .. many. .... 8 6 14 15 34 65 57 11

Chaetochlon SEL0S. . ... ..ovvvvr cumenenn]vmnnerianes 18 10 10 4 16 22 b 11 LA——

Syntherisma. ....... 1 0 1 1 4 2 1 e
Carolingia cyperi............... Cyperus rotundus.. . o 25 10 28 21 1 1- 0 [
Saccharesydne... .. BUZATCRIG: .5 4 ves i aiwvioas s o i vainas 1 1- I 2 1- 1- 1- 0
saccharivora. .. S
M Al VDR, i va v emmmecsmsns HriaTeane:, &, LRy s 1101 [ 10 27 35 43 | some....| some.... 12 Fovvaieges

11774 010511 R L L 42 4 70 | (cutl) ...| some.... 40 88 | oL

(In most cases the stalk or stem was the unit counted; in the cases of Feusine and Cyperus the whole plant was the unit taken. Most of the percentages for sugar-
cane represent several hundred units ; from 50 to 100 samples of other plants were examined.)

ANVOIVOAS HIIM TILVIDOSSY SLOHSNI
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The results of the survey on a number of cane varieties were
Tecorded separately, but these details are omitted for the sake of
brevity. Only a few varietal differences were encountered. The cane
variety POJ 2878 had heavier mealybug infestations than other va-
rieties, PR 803 showed somewhat greater populations of Sipha flava
than others, and the unimportant variety M 505 was outstandingly
susceptible to Sipha flava.

Mosaic disease was not an important factor around Mayagiiez,
since nearly all cane grown there was of highly resistant varieties.
The few small areas of susceptible varieties seen were considerably
infected, and mosaic-like symptoms were noted on ecrabgrass and
sorghum. Sugarcane borers (Diatraca sp.) were present at all times,
but onty in moderate numbers; the variety PR 807 was most con-
sistently infested.

Mealyvbugs (Trionymus sacchari) seemed rather scarce on young
cane, and were difficult to find without uprooting the plants. On
older cane they were more numerous and located higher on the
plants, under the sheaths. Dead mealybugs covered with fungus
were sometimes seen, especially in rainy weather. T. sacchari was
also found on sorghum. Another mealybug, Pseudococcus brevipes
CKll., was seen oceasionally on ecrowns of Panicum barbinode, Eleusine
wdica and Cyperus, and onee on corn. Root insects were not in-
cluded in the survey.

In addition to these records, Aphis maidis was seen oceasionally
on untasseled corn, a few times on Coiz lachryma-jobi, Pennisetum
purpurewm, and Gynerium sagittatum, and once on Chaetochloa setosa
and Cyperus. Only migrants of this aphid were seen on cane in the
field, though at one time a colony occurred in a cage. The species
was usually found on heads or terminals of plants, but sometimes on
the leaves. It was found in greater numbers in cages or sheltered
places than in the open. When numerous, 4. maidis was attacked
by parasites and predators. Parasites reared included Lysiphlebus
testaceipes Cress., Pachynewron siphonophorae Ashm. and Tetras-
tichus marylandensis Gir. Predators included coceinellids and
syrphids.

Hysteroneura setariae was found in small numbers a few times
on Paspalum conjugatum, P. paniculatwm (tent. det.), Capriola
dactylon, Panicum reptans (tent. det.), Andropegon wvirgatus (tent.
det.). Sporobolus virginicus (tent. det.), and Gynerium sagit-
tatum. It was nearly always found on the heads of grasses, al-
though sometimes stems or leaves were colonized, especially on Eleu-
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sine. Colonies occurred on cane (on the auricle) in southern Puerto
Rico, but not at Mayagiiez. When abundant, this aphid was at-
tacked by parasites, predators, and under damp conditions by a
fungus (Aerostalagmus aphidum Oud.) Parasites reared included
Lysiphlebus testaceipes, Pachyneuron siphonophorae, and Aphiden-
syrtus aphidivorus Mayr. '

Sipha flava occurred on the leaves of its food plants, a reddish
discoloration being associated with its feeding. Besides the plants
noted in table I it was found a few times on Panicum barbinode, P.
mazimum, Eleusine indica, Echinochloa colonum, Paspalum conju-
gatwm, and P. pawiculatwm (tent. det.), and one migrant was ob-
served on corn. The species occurred on grasses in small numbers,
but sometimes became numerous and injurious on sugarcane, 400 in-
dividuals once having been found on a single leaf. It was attacked
by predators and a fungus (Acrostalagmus), but parasites were not
seen in this work. Predators observed were a few syrphids and
some coccinellids, including Cyecloneda Sanguinea L. and a small
black species,

Carolinaia cyperi was seen only on Cyperus, usually in small
numbers, and no insect enemies were observed. Saccharosydne sac-
charwora was usually seen only on cane, but was once swept from
grass, mostly Panicum barbinode.

Numerous other inseets were encountered. Several aphid mi-
grants, not yet determined, occurred on cane in May; some seemed
to be from nearby citrus. Leafhoppers and fulgorids were frequently
found on cane and grasses, but seemed in most cases to be transients.
Cicadella similis Walker on Panicum barbinode and other grasses,
Delphacodes sp. on Echinochloa colonum, Peregrinus maidis Ashm.
on corn, and Phaciocephalus cubanus Myers on cane were especially
noted. Nesostelus incisus Mats. was swept from grass, mostly P,
barbinode; Typhlocybella minima Bak. and Empoasca sp. were swept
from Bradburya; and Empoasca from indigo. Chineh bugs (Blis-
sus leucopterus var. insularis Barber) occurred on grasses a few times.
Ants, principally the fire ant, attended aphids, and were especially
active around mealybugs. Snout beetles, caterpillars, scales, psocids,
thrips, mites, and other organisms were noted in small numbers.
Charotrips mezicanus Crawf, was repeatedly noted in heads of Eleu-
sime indica.

Aphids were determined by P. W, Mason, mealybugs by Harold
Morrison, aphid parasites by A. B, Gahan, leafhoppers and fulgorids
by P. W. Oman and H. L. Dozier, thrips by J. C. Crawford, and the
fungus by Vera K. Charles.
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TrE EXTENSIVE SURVEY

The first extensive survey was conducted in September and Octo-
ber 1935, late in the rainy season. The cane at this time was of
medium to large growth. A field was selected at random in each of
the 34 localities marked on the map (fig. 1). In each field 100 stalks
were examined in 5 samples of 20 each, well distributed through the
field. The results appear in Table II.

Insects were found much as recorded for the intensive survey.
The borer Diatraca saccharalis F. was widespead and often injurious;
it seemed somewhat more numerous in the south than elsewhere.
Hysleroneurs setarice occurred on Eleusine near Aguadilla, Rio
Grande, Naguabo, Fajardo, Patillas, and on Gynerium at Guinica.
Aphis maidis occurred in small numbers on Panicum barbinode near
Isabela, Guayama, Naguabo, Fajardo; on Gynerium at Guénica; on
corn mear Loiza, Fajardo, Hatillo, Arecibo, Naguabo, Dorado, Isa-
bela, and Juana Diaz; and on Pennisetum (elephant grasy) near
San Germén. Sipha flava was recorded once on corn, once on crab-
grass, and once on an unknown grass.

The second extensive survey was condueted in March and April
1936, toward the end of an unusually severe dry season. iSome
fields were still unharvested, with stalks of large growth and dry
lower leaves (classes as ‘‘large’ in Table IIT). Some were fall-
planted, of medium growth (rather large when irrigated, as in the
south). Some were of new ratoon growth and rather small. Sampling
was conducted as in the fall survey and approximately the same
localities were selected, except that the ome in San Sebastidn and
one in Cabo Rojo were omitted. The results appear in Table IIL.

Other insects were noted muech as in the fall survey and the in-
tensive survey. Diafraea saccharalis was widespread and somewhat
injurious in places. It was more abundant in southern Puerto Rieo
and less abundant on the west coast than elsewhere. Little difference
in its numbers could be noted between varieties or seasons. Chineh
bugs were found once on a single stalk of cane at Humacao.

Aphids found on nearby plants included Aphis maidis on corn
at San German and on Panicum barbinode at Guénica, Caguas, and
Guayama. Hysteroneura setarige occurred on Eleusine at Carolina,
Yabucoa, Guayama, Santa Isabel, and San Lorenzo; and on P.
barbinode at Rineén, Arecibo, and Yabucoa. Carolinaia oeccurred on
Cyperus rotundus near Arecibo, Dorado, Ponce, Pefiuelas, Yauco, and
San Lorenzo,



TARTE II. RESULTS OF EXTENSIVE FALL SURVEY OF SUGARCANE INSECTS IN PUERTO RICO, 1835

Percentage of stalks with—

Variety of . Aphids on nearby
Section Locality cane Mealybug Saccharosydne | Sipha | Hysteroneura | Aphis | Mosaic plants
saccharivora | flava setariae maidis
West coast. .. ........... ........ Cabo Rojo (1)....| POJ 2878 64 10 2 (] 0 0
Cabo Rojo (2)....| M 28.......... 24 13 36 0 0 0
Cabo ROjo (3).. .o ]eiririnieinnnnn, 41 1 g ! 0 0 0
Mayagtez.........| POJ 2878..,.. 21 11 8 0 0 0 | See table T
Rincén.. .. ..| POJ 2878...... 17 11 25 0 0 0 .
Aguadilla. ........ POJ 2878.... .. 74 6 11 [ 0 0 | Hysteroneura setariae
North coast.......oooooiiiiiin, Isabela............ 0., (L SR 19 [ . 0 0 0 | Aphis maidis
Hatille.. POJ 2878..... 47 5 4 0 0 0 | Aphis maidis
Arecibo. PO} 2878..... 32 16 0 0 0 1 | Aphis maidis
Manati, . . POJ 2878..... 57 12 17 0 0 0 | Aphis rumices
Dorado. .. PO: 2878..... 38 3 1 0 0 1 | Aphis maidis
Carolina. . h & BH.. 20 23 8 0 0 6
Rfo Grande....,..| 8C 12-4....... 46 1 25 0 0 0 | Hysteroneura setariae
W ASECONE, v oron e aom sy Fajardo........... BH 10-12..... 40 i 17 0 0 0 | Hysteroneura set.,
Naguabo.. .| BH 10-12. ... 29 3 9 0 0 21 Do. Aphis maidis |
Hurmacao. .| BH 10-12..... 24 13 28 0 0 0 ey
Yabueos...i..ivas BH 10-12..... 4 7 11 0 0 i 3
Botth e0ustv s vonmmsnnsssssy GUADION; sy BH 1012, ..,. 15 4 16 6 0 0 | Hysteroneura setariae,
Pefiuelas. . BH 10-12..... 20 5 4 0 0 0 Sipha fluva,
Ponece...... BH 10-12..... 6 1 34 4 0 1 Aphis maidis ¥ Ty
Santa Isabel. . BH 10-12 54 11 3 0 ] 3 L
Guayama. .. .| BH 10-12..... 17 4 0 6. 0 0 | Aphis maidis
Patilles, o .onvos - BH 10-12..... 32 4 18 0 0 0 | Hysteroneura selirize
Interior valle¥s. ... ciwiivsnvinis San Sebastiin.....| POJ 2878...... 47 12 2 0 0 0
Afiaseo., .. .... PO; 2878, 24 1 5 0 1] 0
Quebradillas. . POJ 2878, 45 17 9 0 0 1
Barceloneta. POJ 2878..... 18 4 19 0 0 1
Caguas........ BC 12-4....... 55 9 4 0 0 37
San Lorenzo.. 8C 12-4 59 12 4 1 1] 37
Lofza. .. .. 15 2 13 0 0 6 | Aphis maidis
Juana Dia 7 5 38 0 1 0 | Aphis maidis, Sipha
San Germén . 43 14 23 0 0 0 | Aphis maidis flava
Yaueco S~ 60 0 7 0 0 1
Lajas. BH 10-12..... 66 1 0 0 G 0 2}

ANVOIVHNS HLIM JILVIDOSSY SLOUSNI
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Tapre III. RESULTS OF EXTENSIVE SPRING SURVEY OF SUGARCANE INSECTS IN PUERTO RICO, 1936

Variety of

Percentage of stalks with—

Aphidslon nearby

Section Locality cane Growth Mealybug | Saccharosydne | Sipha | Flysteromeura | Aphis | Mosaic plants
saccharivore flava setariae maidis
. West coast......... Cabo Rujo (1)....| POJ 2878......| Small....... 0 0 31 0 1} 0
Cabo Rojo (2)....| PO) 2878 Small. 16 3 29 0 0 0
Mayagie: POJ 2878 Medium. ... 22 8 64 0 0 0 | See table T
ineon.. . M 28 Medium. . .. 25 2 37 0 0 0 | Hysteroneura setariae
Aguadilla. .. .. Medium 5 5 5 0 0 0
North coast........| Isabela. Small....... 0 2 4 0 0 0
Hatillo. Small L] 1 2 0 0 0
Arecibo. . Medium 16 2 33 0 0 6 | Hysteroneure setarine,
Manati. . 2 Small 1 56 42 0 0 0 | Carolineia
Dorado... M 28..........| Medium 15 3 5 0 0 1 | Curolinaia
Carolina. . . P b 0 1 b Ao Large 41 0 11 0 0 4 | Hysteroneura setariae
Ric Grande.......| POJ 2878......| Large...,.. v 91 0 8 0 0 0
East coast.........| Fajardo........... BH 10-12. .. ..| Medium.... 11 1 1 Q 0 0
Naguabo. .. BH 10-12.....] Small....... G I 12 0 0 0
Humacao. . ..| BH 10-12.....| Medium.... 31 2 18 0 0 0
Yabucod.......... BH 10-12.....| Medium.,.. 8 0 0 0 0 0 | Hystoroneura setariae
South coast........ Gudnica..,....... .| BH 10-12. .. .. Medium.... 32 1 0 0 0 0 | Aphis maidis
Periuelas. BH 10-12.....| Medium. ... 2 2 37 3 Q0 30 | Carelinaia
Pones:: . BH 10-12. .. ..{ Medium.... 7 4 22 0 0 0 | Carolinaia
Santa Tsabel, BH 10-12.....| Medium,. ... 4 1 8 0 0 0 | Hysteroneura sefariae
Guayama.........| BH 1012, .. ,.| Medium. ... 0 1 40 0 0 0 | Hysteroneura setariae,
Patillas,.......... BH 10-12... ..| Medium.... 39 4 17 0 0 3 | Aphis maidis
interior valleys....| Afiasco....... POJ 2878, Large. .. 70 2 8 0 0 0
Quebradill: M 28... Large....... 65 5 19 0 0 0
Barcelonaeta. . i 14 21 19 0 0 0
Caguas....... 0 1 22 0 0 0 | Aphis maidis
Lofza........ 4 1 5 1] 0 20
San Lorenzo. 73 1 4 0 0 0 | Hysteroneure setariae,
Juana Diaz. . 93 1 4 0 0 0 | Carolinaia
San Germén. 33 1 4 0 0 28 | Aphis maidis
Yauco........ - 15 0 0 0 0 0 | Carolingia
Lajas........... ... Small. ,..... 1 0 ] 0 0 0

‘M "d 0 ALISYHAIND HI J0 JYALTIANINDV J0 TYNUA0L THL 01T
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Discussion

Mealybugs, often in large numbers, were found wherever search
was made on cane. Wet weather appears to be unfavorable to them.
The mealybugs are hard to find on young, small eane, but they seem
to be come very abundant on cane thatl is old and has nearly stopped
growing. Ilence they are numerous in unharvested fields in the dry
seagson. They were somewhat more numerous on POJ 2878 than on
other varieties. While these insects do not reeeive much considera-
tion, they may cause more injury than is generally suspected. Their
work is not conspicuons.

Siphe flave was also widespread, and in the spring was somewhat
more numerous in western Puerto Rico than in other parts of the
island. It became more abundant in dry weather, but wet weather
was not unfavorable enough to keep it from maintaining numerous
small colonies. It became locally injurious near Cabo Rojo follow-
ing a short dry spell in August 1935 and was somewhat injurious
over wide areas iIn the spring of 1936. It seemed to favor certain
varieties, but little preference was shown among the more important
ones. It appears to be among the minor problems of cane growing.

Saccherosydne saccharivore was widely present, but nearly always
in small numbers. In the fall it was less abundant in the dry south-
coast country than elsewhere, and in the spring it was generally
less abundant than in the fall. Thus on the whole it seems that dry
conditions were not favorable; but in the one field, where it was
very abundant, dry econditions prevailed (Table III, Manati). It did
not appear to do much injury.

Aphis maeidis was more abundant in the rainy than in the dry
season. This may be ascribed to the better conditiom of the food
plants. It was seldom found on canme. It was present on some
grasses in widely scattered localities, but only in small numbers.
Sorghum is a favorable but rare host. The only host that supported
large populations over any considerable area was tasseled corn. Ac-
cording to observations of Mr. B. A, App and the writer, Aphis
maidis oceurred on corn all over the island, but eern was not abun-
dant in the areas of the south and east coasts, where cane is grown
as the almost exclusive erop. Corn was found growing close to eane
most often in areas of diversifieq farming.

Hysteroncura setariae ocenrred in small to moderate numbers on

grasses all over Puerto Rico, and in limited numbers on cane (BIL
10~12) along the south coast. It was rarely seen on cane elsewhere
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The colonies on cane were on the auricles, as has been observed in
Louisiana. It was not seen on BH 10-12 in sections other than the
south coast, and was once observed in the southern region in a field
of SC 12-4. Hence the difference in distribution seems to be re-
gional rather than varietal and may be ascribed to low rainfall and
the favorable growth of irrigated cane. The species was much more
abundant in dry than in rainy weather.

Carolinagie cyperi was found in a number of places in small or
moderate numbers, and was seen only on the common sedge, Cyperus
rotundus. It was more abundant in dry than in rainy weather, ex-
cept when its food plant was injured by drought. It persisted at
some points in the dry region in May, after rains had set in at Maya-
giiez and it could no longer be found there.

Tables II and III show the susceptibilty of the cane varieties SC
124 and BH 10-12 to mosaie, and its almost complete absence in
other important varieties. The resistant varieties have almost en-
tirely replaced the susceptible ones in the west, and have largely re-
placed them on the north coast and in interior valleys. In the south
and east BH 10-12 is still widely planted. Jensen (3) finds that
the spread of mosaie disease is rapid in the west, north, and interior
and slower in the south. He observes that it is more rapid near
hills and pastures and less rapid near the sea and in areas solidly
planted to cane. In the areas of rapid spread, fields of susceptible
varieties are often heavily infected, though control by roguing some-
times gives fair results. In areas of slow spread control by roguing
is usually successful, though infected fields oceur.

The areas of slow or rapid spread must be marked by scarcity
or abundance of vectors, respectively. DMealybugs are numerous in
both areas, and hence do not secem likely to be a vector; the same is
true, to an extent, of Saccharosydne saccharivora. The yellow aphid
Sipha flava also oceurs throughout the island and experiments in
transmission with this aphid under this project have been negative.
In the same experiments Hysteroneura setarice and Carolinaia cyperi
have shown ability to transmit mosaic. It is doubtful whether they
are of much importance in field transmission, because they are at
least as numerous in areas of slow spread as in areas of rapid spread.
Aphis maidis seems more likely to be important in field transmis-
sion, beeause of the evidences mentioned of its greater abundance in
the areas of rapid mosaic spread in the west, north, and interior
than in the areas of slow spread. Another possibility in field trans-
mission is that aphids having no association with grasses might trans-
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mit mosaic by temporary feeding on cane in the course of migration.
A situation of this sort was found in connection with a disease of
onion (Drake, Harris, and Tate (2)). Such aphids have been taken
on cane at Mayagiiez, and in one case positive transmission was
secured with a species not normally found on grasses. Rapid mosaie
spread shows a strong association with diversified plant growth,
which is probably accompanied by an abundance of vectors.

SUMMARY

Survey work in 1935-36 on sugareane insects of Puerto Rico,
especially those which may transmit mosaie disease, is described.
Previous work is cited; climate, geography, and methods are outlined
briefly.

Aphis maidis was found to be rather abundant on tasseled corn,
sparingly present on several grasses, and scarce on cane. Hystero-
neura setarice was moderately abundant on some grasses, occasional
on cane along the south coast, and rare on cane elsewhere. Sipha
flava was widespread on cane, sometimes injurious, and small num-
bers occurred on grasses. Carolinaig cyperi was found in moderate
numbers on a sedge. A. maidis was most numerous in the rainy
geason, the other three in the dry season. Mealybugs were numerous,
especially on mature cane. Saccharosydne saccharivora was wide-
spread but seldom numerous on cane. Some minor insect notes are
recorded.

Aphis maidis seems likely to be important in mosaic dissemina-
tion, because more abundant in areas of rapid than of slow spread.
Hysteronera and Carolinaic seem less likely to be important, and the
other insects named seem unlikely to be implicated at all. Some
aphids not breeding on grasses may be important,
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