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ABSTRACT

Aphids associated with papaya plants were collected from two sites in
Puerto Rico (Isabela and Corozal) and three farms in Homestead, Florida.
Between the two regions, Florida and Puerto Rico, twenty-one species of
aphids from 12 genera were identified: Aphis sp., Aphis illinoisensis Shimer,
Aphis spiraecola Patch, Aphis gossypii Glover, Aphis craccivora Koch,
Aphis iddletonii (Thomas), Aphis nerii Boyer de Fonscolombe, Hyperomyzus
carduellinus (Theobald), Hysteroneura setariae (Thomas), Lipaphis pseudo-
brassicae (Davis), Picturaphis sp., Pentalonia nigronervosa Coquerel,
Schizaphis graminum (Rondani), Sarucallis kahawaluokalani (Kirkaldy),
Shinjia orientalis (Mordvilko), Schizaphis rotundiventris (Signoret), Tox-
optera citricida (Kilkardy), Toxoptera aurantii (Boyer de Fonscolombe), Tetra-
neura nigriabdominalis (Sasaki), Uroleucon ambrosiae (Thomas), and
Uroleucon pseudoambrosiae (Olive). The number of species was greater in
Florida (n = 14) than in Puerto Rico (n = 11). Differences among species were
also found between sites in Puerto Rico, with 10 species in Corozal and six
in Isabela. Only one species, A. illincisensis, was common at all sites sam-
pled, whereas three additional species, A. spiraecola, A. gossypii, and A.
craccivora were collected in both the Corozal, Puerto Rico, and the Florida
areas. The difference in species composition between Puerto Rican sites
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(Corozal and Isabela) and between localities (Florida and Puerto Rico) is
probably associated with differences in agricultural crops or weeds present
in each region.

Key words: papaya, aphids, vectors, weeds
RESUMEN
Afidos asociados a la planta de papaya en Puerto Rico y Florida

Se recolectaron éfidos asociados a la papaya en dos lugares en Puerto
Rico (Isabela y Corozal) y en tres fincas y un predio en el Centro de Investiga-
ciones de la Universidad de Florida, TREC, en Homestead, Florida. Entre las
dos regiones, Florida y Puerto Rico, se recolectaron veintiuna especies de
afidos de 12 géneros: Aphis sp., Aphis illinoisensis Shimer, Aphis spiraecola
Patch, Aphis gossypii Glover, Aphis craccivora Koch, Aphis iddletonii (Tho-
mas), Aphis nerii Boyer de Fonscolombe, Hyperomyzus carduellinus (The-
obald), Hysteroneura setariae (Thomas), Lipaphis pseudobrassicae (Davis),
Picturaphis sp., Pentalonia nigronervosa Coquerel, Schizaphis graminum
(Rondani), Sarucallis kahawaluokalani (Kirkaldy), Shinjia orientalis (Mordvi-
lko), Schizaphis rotundiventris (Signoret), Toxoptera citricida (Kilkardy),
Toxoptera aurantii (Boyer de Fonscolombe), Tetraneura nigriabdominalis
(Sasaki), Uroleucon ambrosiae (Thomas), and Uroleucon pseudoambrosiae
(Olive). El namero de especies de afidos fue mayor en Florida (n = 14) que en
Puerto Rico (n = 11). En Puerto Rico, se encontraron diferencias en el nimero
de especies por localidad, con 10 especies en Corozal y seis en Isabela. Solo
una especie, A. illinoisensis, se encontré en todos los campos donde se to-
maron muestras, mientras que A. spiraecola, A. gossypiiy A. craccivora se
recolectaron tanto en Corozal, Puerto Rico, como en Florida. La diferencia en
composicion de especies entre localidades en Puerto Rico (Corozal e Isa-
bela) y regiones (Florida y Puerto Rico) parece estar asociada con la diversi-
dad de los cultivos agricolas y especies de malezas presentes.

Palabras clave: papaya, afidos, vectores, malezas

INTRODUCTION

In Puerto Rico and Florida, USA, aphids are considered a key pest
limiting papaya production (Martorell and Adsuar, 1952; Abreu, 1994).
Aphids do not colonize papaya plants and do not directly injure the
plants, but several species can be found on papaya plants (Villanueva
and Villanueva, 1994; Abreu, 1994; Namba and Kawanishi, 1966; Villa-
nueva and Peria, 1991; Rabara et al., 1996; Vegas et al., 1986; Schaefers,
1969; Pantoja et al., 2002). Aphids are considered a serious threat to pa-
paya production because of their ability to transmit the papaya ringspot
virus and the papaya mosaic virus (Adsuar, 1947a, b; Pontis, 1953; Nar-
iani, 1956; Ishii and Holtzmann, 1963; Khurana and Bhargava, 1971;
Becerra, 1987; Namba and Higa, 1981; Higa and Namba, 1971).

Worldwide, the presence of viral diseases and their insect vectors is
considered the most severe limiting factor for papaya production (Pan-
toja et al., 2002). Viral infections produce distinct ringspots on fruits,
stunting of plants, all of which leads to yield reduction. Chemical con-
trol is difficult because aphids transmit the virus in a non-persistent



J. Agric. Univ. P.R. VOL. 90, NO. 1-2, JANUARY-APRIL 2006 101

manner (Namba and Higa, 1981; Higa and Namba, 1971); thus, virosis
can be transmitted by non-colonizing species, and insecticides may not
be effective in preventing transmission (Namba and Higa, 1981).

In a review of arthropods associated with papaya worldwide, Pan-
toja et al. (2002) indicated that little is known about the species of
aphids commonly found on papaya in the Americas and the Caribbean
Region. Martorell and Adsuar (1952) reviewed the insects associated
with papaya in the Antilles and Florida, whereas Wolcott (1933; 1948),
Martorell (1976), and Abreu (1994) listed 32 species of arthropods as-
sociated with papaya in Puerto Rico. However, these reports are based
on literature reviews, data from specimens in museums and short term
collecting trips rather than from long term field collections. With all the
interest in papaya production and insect management studies, there
exists a paucity of information on species composition, alternate hosts,
sampling techniques, and biology of the aphid vectors affecting papaya
in temperate USA and Puerto Rico. The objectives of this study were to
identify the aphid species associated with papaya in two geographical
areas of Puerto Rico (Isabela and Corozal) and commercial papaya
fields in Homestead, Florida; to compare two sampling techniques for
aphids (D-Vac versus water pan traps); and to identify weeds com-
monly found in papaya fields.

MATERIALS AND METHODS

Puerto Rico: Aphids were surveyed weekly by using water pan
traps following the methodology described by Villanueva and Peria
(1991) and Robles (2002). Pan traps consisted of a 10.2 x 10.2-cm
polypropylene container filled with water and 1% soap, with a remov-
able yellow square placed at the bottom of each trap. Traps were placed
on a movable support rod in each field. Water pan traps were placed
slightly over the plant canopy and adjusted weekly to plant height.
Traps were inspected every week and contents of the trap brought to
the laboratory for sorting. Semi-commercial papaya plantings of the va-
riety PR-6-65 were established at the Agricultural Experiment
Stations in Corozal and Isabela, Puerto Rico. Collecting pans, one trap
per row, were placed in the middle of the papaya rows; 20 plants per
row were planted according to the recommendations of the Agricultural
Experiment Station (1987). Sampling started about seven weeks after
transplant (five to seven true leaves) and continued until plantings
were removed, approximately 10 to 12 months after transplanting.
Sampling began in March 2000 and continued through September
2001. In Isabela the weeds in 1.4-m? plots were identified and the per-
centage of coverage was calculated.
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Florida: Aphids in papaya plants were sampled by following the
methodology described above for water pan traps in Puerto Rico. Sam-
pling began 5 May 2003 and continued through 1 November 2004. A
semi-commercial planting at TREC Research Center in Homestead,
Florida, and in three commercial papaya fields in the Homestead area
were sampled. The variety Red Lady and a local breeding line were used.
In addition to the water pan traps, a suction device (D-Vac) was used in
an effort to compare the D-Vac with the water pan trap system. Ten ran-
domly selected papaya plants and 10 randomly selected units of 1.4 m?
containing weeds were surveyed every month with a D-Vac. The weed
species in the 1.4-m? plots and the percentage of coverage was calculated.

D-Vac sampling time for each papaya plant ranged from 5 to 10 min,
depending on the tree height and the number of leaves per plant. Sam-
pling time for each square meter weed-sampling unit was 5 to 8 min.
All samples were conducted in the morning. The D-Vac was held at
about 1 to 3 m above ground and pointed toward the apical leaves of the
papaya plant. The operator moved clockwise around the plant. The D-
VAC was pointed towards the ground for weed samplings.

Insect handling: At both localities, arthropods were placed in
plastic bags and transported to the laboratory in an ice chest, inspected
under a stereoscope, preserved in 70% alcohol. Alate aphids were iden-
tified by S. Halbert.

RESULTS AND DISCUSSION

Twenty-one species of aphids from 12 genera were identified (Table
1). The number of species collected was greater in Florida (n = 14) than
in Puerto Rico (n = 11). Differences in species composition were also
found between the two sites in Puerto Rico, with 10 species for the
Corozal site as compared to six species from Isabela. Only one species,
Aphis illinoisensis, was common at all sites sampled (Florida and Puerto
Rico), whereas three additional species, A. spiraecola, A. gossypii, and
A. craccivora, were collected at the Corozal and the Florida sites.

All the species collected from Puerto Rico have previously been re-
ported on papaya from the island (Martorell, 1976; Smith et al., 1963;
Abreu, 1994). With the exception of seven species from Florida (A. mid-
dletonii, Hyperomyzus carduellinus, Hysteroneura setariae, Lipaphis
pseudobrassicae, Shinjia orientalis, Schizaphis rotundiveniris, Uroleu-
con pseudoambrosiae), and two species from Puerto Rico (Picturaphis
spp. and Tetraneura nigriabdominalis), the remaining specimens col-
lected (Table 1) have been associated with papaya plantings elsewhere
(Hernandez, 2001; Pantoja et al., 2002; Vegas et al., 1986; Martorell,
1976; Abreu, 1994). Seven of the species reported in this study, A. crac-
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TABLE 1. Aphid species collected with water pan traps at Isabela and Corozal, Puerto
Rico, and Homestead, Florida.

Puerto Rico

Species Isabela Corozal Florida

Aphis illinoisensis Shimer Pt
Aphis spiraecola Patch*? —
Aphis gossypii Glover*® —
Aphis craccivora Koch™ —
Aphis middleton (Thomas) —
Aphis nerii Boyer de Fonscolombe* — —
Aphis spp. —
Hyperomyzus carduellinus (Theobald)
Hysteroneura setariae (Thomas) —
Lipaphis pseudobrassicae (Davis)
Picturaphis spp.

Pentalonia nigronervosa Coquerel*
Schizaphis graminum (Rondani)
Sarucallis kahawaluokalani (Kirkaldy)
Shinjia orientalis (Mordvilko)
Schizaphis rotundiventris (Signoret)
Toxoptera citricida (Kilkardy)

Tox. aurantii (Boyer de Fonscolombe)*
Tetraneura nigriabdominalis (Sasaki)
Uroleucon ambrosiae (Thomas)
Uroleucon pseudoambrosiae (Olive)
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1P = present at location.
2 = known vector of papaya virus.

civora, A. gossypii, A. illinoisensis, A. nerii, A. spiraecola, T. aurantii
and P. nigronervosa, are known vectors of the papaya ring spot virus
(Abreu, 1994; Vegas et al., 1986; Higa and Namba, 1971; Namba and
Higa, 1981; Blackman and Eastop, 2000; Pantoja et al., 2002). Little is
known about the vectoring capacity of the remaining species.

In Puerto Rico, the difference in species composition between the two
locations is probably associated with differences in agricultural crops or
weeds present at each location. Plantains and papaya are common crops
at both sites and municipalities; however, large commercial papaya
plantings are common in the Isabela area, whereas in Corozal plantain
is the predominant crop, and papaya farms are small and spread out.

The presence of weeds might affect aphid densities in papaya fields
(Villanueva and Pena, 1991) and is another possible explanation for the
differences in aphid species composition among sites. Plantings at
Corozal were almost weed free, whereas at Isabela weeds were common
and abundant between the papaya rows with 24 species of plants from
22 genera and 11 families (Table 2). In Florida 13 plant species from
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TABLE 2. Weeds associated with papaya fields in Puerto Rico and Florida.

Percentage plants/square meter

Family/Genus Isabela, PR Florida'
Amaranthaceae

Amaranthus spp. 0.67 4.81
Commelinaceae

Commelina diffusa Burm.f. 63.24 NP2
Compositae

Bidens pilosa L. <0.001 NP

Emilia sonchifolia (L.) DC. 0.17 4.47

Galinsoga spp. 5.26 NP

Parthenium hysterophorus L. 0.05 11.34

Vernonia cinerea (Li.) Lessing 0.05 NP

Wedelia trilobata (L..) Hitche. 17.85 NP
Convolvulaceae

Ipomoea quamoclit L. <0.001 NP

Ipomoea spp. 0.45 NP
Cyperaceae

Cyperus spp. 0.67 NP

Unidentified spp. NP 1.03
Euphorbiaceae

Chamaesyce spp. 0.17 NP

Chamaesyce serpyllifolia (Pers.) Small NP 0.69

Euphorbia graminea NP 0.69

Euphorbia heterophylla L. 0.84 NP
Poaceae

Urochloa subquadripara (Trin.) R.D.Webster 1.18 NP

Cynodon dactylon (L.) Pers. NP 3.44

Digitaria ciliaris (Retz) Koeler NP 0.69

Digitaria sanguinalis (L..) Scop. 5.65 NP

Echinochloa colona (L..) Link 0.22 NP

Eleusine indica (L..) Gaertn. <0.001 NP

Paspalum fimbriatum HBK NP 1.03

Sorghum halepense (L..) Pers. <0.001 NP
Leguminosae-Papilionoideae

Indigofera spicata Forsk. NP 1.03

Unidentified species 0.28 NP
Leguminosae-Mimosoideae

Mimosa pudica L. 0.50 NP
Malvaceae

Sida acuta Burm. f. 0.62 32.30

Urena lobata L. <0.001 NP

"Four plants (17.9% of total could not be identified to family).
2NP = not present at location.
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TABLE 2. (Continued) Weeds associated with papaya fields in Puerto Rico and Florida.

Percentage plants/square meter

Family/Genus Isabela, PR Florida'
Portulacaceae

Portulaca oleracea L. NP 3.78
Oxalidaceae

Oxalis corniculata L. spp. corniculata NP 4.81
Rubiaceae

Mitracarpus hirtus (L.) DC. 0.22 NP

Richardia scabra L. 1.90 NP
Urticaceae

Pilea microphylla (Li.) Liebm. NP 12.03

Four plants (17.9% of total could not be identified to family).
2NP = not present at location.

nine families were identified. Four plant species, Amaranthus spp.,
Emilia sonchifolia, Parthenium hysterophorus, and Sida acuta, were
found in papaya fields in both Puerto Rico and Florida. The Mala-
vaceae, Sida acuta, is a known host of A. gossypii (Martorell, 1976), one
of the aphid species collected in both Puerto Rico and Florida and a
known vector of virosis in papaya (Pantoja et al., 2002). However, little
is known about the relationship between A. gossypii and S. acuta, or be-
tween the plant and the virus, thus suggesting the need to study the
relationship between viruses affecting papaya and the weeds com-
monly found in papaya fields. Furthermore, little is known about the
alternate hosts for most of the aphid species reported in this study. Ac-
cording to Plant Viruses on Line (2004) S. acuta is susceptible to
viruses of economic importance to agriculture.

No aphids could be collected from papaya plants by using the D-
Vac; however, the sampling technique was efficient collecting A. mid-
dletonii,A. spiraecola, and Hys. setariae and other unidentified species
from weeds. Aphis middletonii was the only aphid species collected
with both the D-Vac and water traps. It is concluded that the D-Vac is
not an efficient sampling method for aphids on papaya plants; because
of plant size and architecture it is difficult to reach the plant canopy
with a D-Vac without destroying or affecting the plant. Another diffi-
culty with the suction device is that the time required to complete a
sample can be up to ten minutes per tree. In contrast, once the water
pan trap is installed, servicing requires about one minute per trap. In
addition, wingless aphids collected with the suction device are difficult
to identify.
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Additional studies are needed to establish the vectoring capacity of
the aphids collected in this study. A study is also needed on the biology,
development, and preference of aphids for the weeds commonly found
in papaya fields as well as a study of the relationship between viruses
affecting papaya and the weeds commonly found in fields. The large
number of species collected in this study (21), the difficulties in identi-
fying species and vectors, and the lack of action thresholds suggest that
for management purposes, future work should be directed toward cor-
relating total number of aphids with virus reservoirs (either weeds or
infested papaya plantings) near the plantings, rather than toward
identifying aphid species in the field.
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