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ABSTRACT

Literature citations were used to determine geographical distribution data and
parasitization levels from larva colections from corn, alfalfa, three species of grass,
peanut, and sorghum for the principal parasitoids of the fall armyworm, Spodoptera
Srugiperda (J. E. Smith). The highest parasitization levels found for corn, alfalfa, grass,
peanut, and sorghum were 77, 30, 54, 37, and 20%, respectively. Chelonus insularis
(Cresson) had the highest parasitization rates of all the parasitoids for North and Cen-
tral America. This parasitoid was not recovered from South America or the Caribbean.
Cotesia marginiventris (Cresson) had approximately the same geographical distribution
as C. insularis, but attained its highest parasitization levels in grass rather than corn.
None of the parasitoids exerted substantial mortality throughout any major portion of
the fall armyworm’s range.

RESUMEN

Se usaron citaciones de la literatura para determinar datos sobre la distribucion
geografica y niveles de parasitismo de colecciones de larvas en maiz, alfalfa, tres es-
pecies de hierbas, mani, y sorgo, de los principales parasitoides del gusano cogollero,
Spodoptera frugiperda (J. E. Smith). Los niveles de parasitismo mas altos encontrados
en mafiz, alfalfa, hierbas, mani, y sorgo, fueron de 77, 30, 54, 37, y 20% respectivamente.
Chelonus insularis (Cresson) tuvo el nivel de parasitismo mads alto de todos los
parasitoides del Norte y Centro America. Este parasitoide no se encontré en
Sudamerica o en el Caribe. Cotesia marginiventris (Cresson) tuvo aproximadamente la
misma distribucién geografica que C. insularis, pero obtuvo su nivel mas alto de
parasitismo en hierbas en vez de en mafz. Ninguno de los parasitoides causaron una
mortalidad substancial a través ninguna area mayor de la esfera del gusano cogollero.

There are over 1300 literature citations referencing the fall armyworm (FAW),
Spodoptera frugiperda (J. E. Smith), starting from its initial discovery up to the end
of 1983 (Davis, per. comm.). Approximately 2% of these citations provide various types
of data relative to the parasitoids of this pest. However, data on parasitoid distributions
as well as parasitization levels on different FAW hosts are scattered. The purpose of
this paper is to synthesize information on the geographical distributions and parasitiza-
tion rates of the major FAW parasitoid species encountered in five of the principal host
plants. This information may provide a basis for understanding the role played by
parasitoids in the population dynamics of the FAW.
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MATERIALS AND METHODS

Bibliographic references were not included in the text, but rather have been tabu-
lated by parasitoid species, author, collection location and crop (Table 1) because of the
guantity involved. References utilized were only those that contained information on
parasitization levels with defined locations where FAW larvae were collected. Corn
(Zea mays L.), alfalfa (Medicago sative L.), grass, peanut (Arachis hypogoea L.), and
sorghum (Sorghum bicolor (L..) Moench.) represented the five major host plants for the
distribution maps (Fig. 1-H) with collections from some additional hosts contained in
Table 1. The three plant species in the grass category were broadleaf signalgrass,
Brachiaria platyphylla (Briseb.) Nash., paragrass, Brachiaria mutica (L.), and Ber-
mudagrass, Cynondon dactylon (L.). Each star on a distribution map represents a
single geographical location where FAW larval collections were made. These distribu-
tion maps were not intended to represent the entire range of a particular parasitoid
since only collections of FAW larvae were utilized. In several instances more than one
paper dealt with collections from the same location. Where necessary, parasitization
rates were recalculated so as to have all rates based upon the total number of FAW
larvae collected. Parasitization levels in the figures are presented as ranges derived
from the highest and lowest levels of parasitization recorded for a particular host plant.
A single value for percent parasitization indicates the results from a single collection.

TABLE 1. PRINCIPAL PARASITOIDS OF THE FALL ARYMWORM WITH ACCOMPANY-
ING REFERENCES INDICATING LARVAL COLLECTIONS IN DIFFERENT
GEOGRAPHIC LOCATIONS AND CROPS.!

Parasitoid Geographic
Reference location Crop

Apanteles sp.

Lacayo 1977 CA C,S

Alam 1979 CR C
Campoletis flavicincta (Ashmead)

Hogg et al. 1982 Us C

Soteres et al. 1984 US A

Wall & Berberet 1975 Us P

Vickery 1929 US C
Campoletis grioti (Blanchard)

Lucchini & Almeida 1980 SA C
Campoletis sonorensis (Cameron)

Soteres et al. 1984 Uus A
Chelonus insularis (Cresson)

Ashley et al. 1980, 1982, 1983 US C,G

Lacayo 1977 CA C,S

Luginbill 1928 Us C

Mitchell et al. 1984 USs C

Rohlfs & Mack 1985 USs C,S

Soteres et al. 1984 Us A

Vickery 1929 Us C

Wall & Berberet 1975 US P

Wheeler 1985 (per. comm.) CA C
Chelonus antillarum (Marshall)

Alam 1979 CR C

Ryder & Pulgar CR C
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TABLE 1. (Continued)

September, 1986

Parasitoid Geographic
Reference location Crop
Cotesia marginiventris (Cresson)
Ashley et al. 1980, 1982, 1983 Us C
Hogg et al. Us C
Lucchini & Almeida 1980 SA C
Mitchell et al. 1984 Us C
Nickle 1976 Us P
Reed 1980 USs C,Ct,G,S
Rohlfs & Mack 1985 US C,S
Soteres et al. 1984 Us A
Vickery 1929 Us C
Wall & Berberet 1975 Us P
Euplectrus platyhypenae Howard
Alam 1979 CR C
Ashley et al. 1980 US C,G
Hogg et al. 1982 US C
Montoya 1979 MX C
Ryder & Pulgar 1969 CR C
Vickery 1929 Us C
Wall & Berberet 1974 UsS P
Euplectrus sp.
Keller 1980 Us C
Lacayo 1977 CA C,S
Reed 1980 US G,M
Meteorus autographae Muesebeck
Ashley et al. 1980, 1982, 1983 US C,G
Nickle 1976 Us P
Reed 1980 Us C,G
Rohlfs & Mack 1985 Us S
Soteres et al. 1984 US A
Meteorus laphygmae Viereck
Vickery 1929 UsS C
Ophion flavidus Brulle
Hogg et al. 1982 Us C
Reed 1980 USs C,G,M,S
Rohlfs & Mack 1985 UsS C,S
Ophion sp.
Ashley et al. 1983 US C,G
Nickle 1976 Us P
Wheeler 1985 (per. comm.) CA C
Rogas laphygmae Viereck
Ashley et al. 1982, 1983 Us C,S
Reed 1980 [BR] C,S
Rohlfs & Mack 1985 US C,S
Vickery 1929 Us C
Eogas sp.
Lacayo 1977 CA C,S
Soteres et al. 1984 Us A
Ryder & Pulgar 1969 CR C
Tachinidae
Alam 1979 CR C
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TABLE 1. (Continued)

Parasitoid Geographic
Reference location Crop
Ashley et al 1980, 1982, 1983 US C,G
Bertels 1956 SA C
Campos 1965 SA C
Fuentes 1973 SA C
Hogg et al. 1982 US C
Hynes 1942 CA C
Lacayo 1977 CA C,S
Luechini & Almeida 1980 SA C
Nickle 1976 US P
Reed 1980 US C,G,M,S
Rohlfs & Mack 1985 : US C,S
Ryder & Pulgar 1969 CR C
Soteres et al. 1984 US A
Vickery 1929 Us C
Wall & Berberet 1975 Us P
Wheeler 1985 (per. comm.) CA C
Temelucha difficilis Dasch.

Ashley et al. 1980, 1982, 1983 us C.G
Mitchell et al. 1984 Us C

'Locations: CA—Central America, CR—Caribbean, MX—Mexico, SA—South America, US—United States.
Crops: A—Alfalfa, C—Corn, Ct—Cotton, G—Grass. M—Millet, P—Peanut, S—Sorghum.

RESULTS AND DISCUSSION

Parasitoids have been collected from most of the range of the FAW (Fig. 1A).
Combined parasitization rates for all the parasitoids collected indicated that the highest
levels occurred in corn followed by grass, peanut, alfalfa, and sorghum. The Braconidae
had the greatest overall impact on FAW populations with Chelonus insularis (Cresson)
having the highest parasitization rates in Central and North America (Fig. 1B). This
braconid had its greatest impact in southern Florida where 63% of FAW larvae were
parasitized. No collection records were found for C. insularis emerging from FAW
larvae from South America. Chelonus entillarum (Marshall) did not overlap in its dis-
tribution with C. insularis and was recorded with parasitization rates of 30 and 13%
from corn on the islands of Barbados and Cuba, respectively. Cotesia marginiventris
(Cresson) has been included with Apanteles sp. because C. marginiventris was a
member of this genus. The Apanteles sp. were collected in Nicaragua and Barbados
(Fig. 1C). The remaining stars indicated the presence of C. marginiventris. Both C.
insularis and C. marginiventris had approximately the same distributions. However,
C. marginiventris appeared to have its greatest impact on FAW populations in grass,
whereas C. insularis was more prevalent in corn. All of the parasitoid recoveries for
the genus Meteorus occurred within the continental United States (Fig 1D). Meteorus
laphygmae Viereck was collected only in Texas. These parasitoids had their greatest
impact on the FAW in grass. The genus Rogas had the least impact on FAW populations
(Fig. 1E). The distribution of Rogas laphygmae (Viereck) appeared to be confined to
the continental United States. Other members of this genus have been collected in Cuba
and Nicaragua. The highest parasitization rates occurred in grass.
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Fig. 1. Geographical distributions and parasitization ranges of the principal
parasitoids (A-J) of the fall armyworm, Spodoptera frugiperda. Stars indicate parasitoid
recoveries from larval collections and the dashed line defines the known range of the
fall armyworm.

The ichneumonids were represented by three genera. Three species were collected
from the genus Campoletis (Fig. 1F). Campoletis grioti (Blanchard) was collected in
Brazil from FAW larvae feeding on corn. The remaining two species, C. flavicincta
(Ashmead) and C. sororensis (Cameron), occurred within tne United States. The major
impact of this genus on FAW oceurred in corn and no collections were made from grass,
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or sorghum. Members of the genus Ophion were recovered principally from the south-
eastern United States with one collection of an Ophion sp. occurring in Honduras (Fig.
1G). The greatest impact of the ophions occurred on grass, followed by corn. No mem-
bers of this genus have been found parasitizing the FAW in alfalfa. The remaining
iclmeumonid attacking FAW was Temelucha difficilis Dasch. (Fig. 1H). This parasitoid
has been recovered only from larval collections in Florida with the highest parasitization

rates being recorded from corn.
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Euplectrus platyhypenae Howard was the only Eulophidae found attacking the
FAW (Fig. 1I). Its greatest impact occurred on corn and it was recovered also from
FAW larvae feeding on grass and peanuts. Euplectrus sp., not identified as E. pal-
tyhypenae, was collected from the United States in Alabama and Florida and in Central
America from Nicaragua.

Members of the family Tachinidae, having been collected from North, Central, and
South America as well as the Caribbean, had a greater geographical distribution than
any of the other parasitoid families (Fig. 1J). Even though the tachinids did not have
the highest parasitization rates in any of the individual crops, they parasitized more
FAW larvae over a greater range of crops than any of the other parasitoids.

Parasitoids of the FAW occurred throughout its range and exerted substantial mor-
tality on larval populations. The data indicated that the FAW was parasitized in various
agricultural crops and geographic locations by different complexes of parasitoids. There
did not appear to be a single parasitoid species that exerted significant mortality
throughout any major portion of the FAW’s range. This condition may be one of the
principal reasons why the FAW continues to be a serious agricultural pest.
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INCIDENCE AND HOST RANGE OF A NEW ASCOVIRUS
ISOLATED FROM FALL ARMYWORM,
SPODOPTERA FRUGIPERDA (LEPIDOPTERA: NOCTUIDAE)

‘J.J. Hamm, S. D. PaIr, AND O. G. MARTI, JR.
Insect Biology and Population Management Research Laboratory, USDA- ARS
Tifton, GA 31793-0748 .

ABSTRACT

A new virus disease caused by an ascovirus was found in larvae of the fall armyworm,
Spodoptera fmgzperda (J. E. Smith), collected in south Florida and Georgia. The host
range of the ascovirus from S. frugiperda was compared to ascoviruses from Tmchop-
lusia ni (Hiibner), Autographa precationis (Gn.), Heliothis zea (Boddie), and H. vires-
cens (F.) by hemocoelic inoculation of the following species, S. frugiperda, S. exigua
(Hiibner), S. eridania (Cramer), S. ornithogalli, (Guenee), Heliothis zea (Boddie), and
Feltia subterranea (F.). The ascovirus from S. frugiperda infected only the four species
of Spodopfem The ascoviruses from 7. ni, H. zea, and H. virescens infected all of the
species tested. The ascovirus from A. precatwms 1nfected S. frugiperda, S. exigua, S.
ownthogallz and F. subterranea but not S. eridania or H. zea. Eleven passages per os
in fall armyworm failed to produce a persistently high rate of infection by this route.
Moths from the surviving larvae in the eleventh passage per os did not transmit the
ascovirus to their progeny.



