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A parasitoid primer
A closer look at the most important

natural enemies of the glassy-winged

sharpshooter

There are at least six species of native

egg parasitoids that can use the glassy-

winged sharpshooter (GWSS) as a host.

They can be divided into two families, the

Trichogrammatidae and the Mymaridae.

There are two species of Tricho-

grammatidae. They are very small (less

than 1/32-inch), usually black and produce

many holes in each egg as they emerge

from their host. The two species are very

hard to discriminate and are rarely found in

California beyond desert areas.

Studies at UC Riverside found both

species unsuitable for use as augmentative

biological control agents. They are very

hard to rear, accept only very freshly laid

eggs, and most commonly parasitize host

eggs laid in non-agricultural plants. Several

other trichogrammatid species have been

collected from eggs in the southeast

United States and northeast Mexico, but

none were selected for use as biological

control agents in California.

The most successful family of GWSS

egg parasitoids is the Mymaridae. Until re-

cently, all species have been in the genus

Gonatocerus. Most Mymaridae can suc-

cessfully parasitize GWSS eggs until a day

or two before the GWSS nymph emerges

(usually five days out of the seven-day egg

development period). Except for two spe-

cies, a single parasitoid emerges (1/16-

inch) from each GWSS egg, cutting a neat

round hole as it emerges. If a GWSS egg

mass is not parasitized, the nymphs

emerge from the cut edge of the leaf that

their mother made when inserting the eggs

so no holes are made.

The sex of Mymaridae can be distin-

guished by the shape of the antennae: fe-

male have clubbed tips while the males

have long whip-like antennae. All descrip-

tions below refer to the female, the most

likely to be encountered.

Gonatocerus ashmeadi is the most

common species of GWSS egg parasitoid in

California. This insect is considered to be

native to

the

southeast

United

States

and

northeast

Mexico,

although

the para-

sitoid has

been

present

in Califor-

nia at least since the late 1970s and may

have been accidentally introduced with

GWSS. Female G. ashmeadi are black with

what looks like a yellow and black striped

abdomen. Actually, the abdomen is swollen

with eggs so that the pigmented shell of the

insect is separated by a transparent mem-

brane. They are found emerging from eggs

laid on all host plants throughout the year.

Parasitism rates can be as high as 95% of

eggs parasitized, but parasitism rates drop

to below 25% after winter. The parasitoid has

been found throughout the GWSS range in

California.

Gonatocerus morrilli is the next

most common species. This insect is slightly

larger than G. ashmeadi, is yellow, and the

female has two white antennal segments.

The insect can be as common as G.

ashmeadi, especially in the coastal areas of

San Diego, Orange, Los Angeles and

Ventura Counties. The insect is found further

inland but at much lower levels. It’s actually

a complex of at least two species; research

at UC Riverside and USDA Agricultural Re-

search Service will clarify the status of these

species.

Gonatocerus incomptus and

Gonatocerus novifasciatus are slightly

smaller than G. ashmeadi and are totally

black. The latter has a slightly dark patch on

(continued on page 2)

Gonatocerus morrilli  is a

common species of GWSS

parasitoid. The 2005 Pierce’s

Disease Research

Symposium will be

held December 5–7,

2005, at the Marriott

San Diego Hotel

and Marina in San

Diego, Calif.

For more informa-

tion, contact Athar

Tariq at (916) 322-

2804 or atariq@

cdfa.ca.gov.
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the forewing; a

specialist

should make

accurate iden-

tification of

these species.

These remain-

ing two native

mymarid spe-

cies are fairly

rare and are

most fre-

quently ob-

served early

and late in the year. Other species of

Gonatocerus that may be found in California

could be extremely rare native species or

opportunistic exotic species.

Egg parasitoids Introduced to

California. The California Department of

Food and Agriculture, in association with

the University of California-Riverside and

the USDA-ARS in Weslaco, Texas, started

introductions of exotic biological control

agents into California in 2000. To date, all

species introduced have come from North

America. The first three species were intro-

duced in 2000. These were Gonatocerus

triguttatus, G. ashmeadi, and a species from

the G. morrilli complex. The latter two spe-

cies are already present in California. The

introduction of these two species is an at-

tempt to introduce new genetic stock into

the preexisting California populations with

the aim of improving the natural enemies’

ability to find and successfully parasitize

GWSS.

Gonatocerus triguttatus was col-

lected from several locations in the south-

eastern United States and northeastern

Mexico where it is a common GWSS egg

parasitoid. This insect is the same color as

G. morrilli, but its antennae have no white

antennal segments; it is actually more re-

lated to G. ashmeadi but is mostly yellow.

Since releases were started, over 700,000

G. triguttatus have been released in Califor-

nia, and over 150 GWSS egg masses col-

lected in the field have been identified as

being parasitized by G. triguttatus.

Gonatocerus fasciatus was first

released in 2001 after it had been collected

earlier in the year in Louisiana. In its native

range, this insect appears earlier than other

species. All other Gonatocerus species pro-

duce one offspring from each GWSS egg;

G. fasciatus can produce up to seven off-

spring from each egg. The result is that, at

low egg density levels, this species can

build up numbers much more rapidly than

other species. Later in the season, this in-

sect is out-competed by other species in

this genus. The insect looks like a smaller

version of G. ashmeadi but with a more am-

ber-tan yellow-colored abdomen. The in-

sects usually cut two holes, one at each

end of each GWSS egg, when they emerge.

This differs from the other Gonatocerus

species that cut only one hole per egg.

Anagrus

epos was col-

lected in Min-

nesota in 2004.

It is minute

(less than

1/32-inch). Up

to 14 offspring

have been re-

corded emerg-

ing from a

GWSS egg.

This species

successfully

parasitizes a

number of

other genera,

including Homalodisca. Anagrus epos has

three desirable attributes that may favor it

as an effective biological control agent in

California. The insect can overwinter. It un-

dergoes a diapause phase during the winter

so that it does not emerge when host egg

masses are absent. It has a very high po-

tential reproductive rate due to its ability to

produce multiple offspring from each

GWSS egg. The insect is also able to para-

sitize at least one other sharpshooter genus

in California. The latter is particularly impor-

tant; it may be possible to release this in-

sect prior to the occurrence of GWSS in

some areas so that there is a non-apparent

control measure in place should the insect

arrive. The parasitoid may also be a poten-

tial candidate for use as a biological control

agent against native sharpshooter and leaf-

hopper species that transmit plant dis-

eases. Full host range studies are underway

at the University of California, Riverside.

(This article was supplied by Dr. David

Morgan, California Department of

Food and Agriculture)
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Since releases were

started, more than 700,000

G. triguttatus have been

released in California.
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Anagrus epos has a very

high potential reproductive

rate due to its ability to

produce multiple offspring

from each GWSS egg.


