Purslane in untreated soll (foreground) has
suffered much more sawfly damage than that
In insecticide-treated soil (background).

unprotected plants. Moreover, preliminary
results show that plants under sawfly attack
produced seeds about 16 percent smaller with
lower germination than protected plants.

The effect of the soil systemic insecticides
in the 1979 study was to prohibit severe
damage to purslane by the sawfly. A small-
scale laboratory test conducted in 1981
showed that purslane leaves from plants
grown in field plots treated with Aldicarb at 2
pounds active ingredient per acre were toxic
to feeding adults of the leafmining weevil.
Mortality was 100 percent when five weevils
were allowed to feed for 48 hours on leaf
clusters from insecticide-treated plants; no
mortality occurred when five weevils fed on
leaves from untreated plants. Illinois re-
searchers have shown that carbaryl and mala-
thion are highly toxic to the sawfly in the
laboratory. These tests indicate that insecti-
cides may interfere with the establishment of
natural enemies on purslane in cropping sys-
tems where insecticide perturbations are
commonplace.

Conclusion

Although it did not appear to us that the
purslane sawfly or portulaca leafmining
weevil actually killed any of the plants in the
U.C. Davis plots, we are, nevertheless, en-
couraged that these insects seem capable of
sufficiently stressing the weed to reduce its
competitiveness and seed production. Fur-

Mites: a primary food
source for two predators in
San Joaquin Valley cotton

D. Gonzdlez

O Bonnie Ruth Patterson

Thomas F. Leigh [ L. Theodore Wilson

Most published predation studies have
been concerned with the more common pred-
ators in the cotton field ‘‘food web’’ —the
complex of pest and beneficial insects—and
assume that major pest species are the princi-
pal prey. We believe that in California cotton,
and perhaps in most cotton-growing areas,
predators feed on a complex of primary and
secondary pests, such as aphids, thrips, white-
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flies, and mites. Indeed, the ‘‘secondary
pests’’ may be an essential food source for the
major predators.

Important elements of the cotton field food
web are the predators the big-eyed bugs, Geo-
coris spp., and minute-pirate bug, Orius tris-
ticolor White, as well as a complex of spider
mites, Tetranychus spp., and Thrips spp.
Secondary pest species need to be evaluated

ther research is needed, however, to explore
the possibility of integrating the two purs-
lane-feeding insects into the weed manage-
ment programs of crops where purslane is a
problem. In this context we may be able to
enhance the impact of the biological control
agents by minimizing or altering cultural
practices such as cultivation and pesticide use
that adversely affect the survival of both in-
sects. Also, as more data are generated on the
reproductive biology and the predators and
parasitoids of the sawfly and the weevil, as
well as their competitive interactions, we
should be able to better understand if the in-
sects possess the attributes necessary for a
good biological control agent.

Stephen L. Clement is Research Entomologist,
Biological Control of Weeds Laboratory, Agri-
cultural Research Service, U.S. Department of
Agriculture (USDA), Albany, and Associate in
the Agricultural Experiment Station, University
of California, Berkeley; Robert F. Norris is Asso-
ciate Professor of Botany and Botanist in the Ex-
periment Station, University of California, Davis
(UCD). The authors gratefully acknowledge the
technical assistance of Debra Ayres, Renzo Lar-
delli, and Dave Smart (UCD), and Noah Poritz
(USDA). Dr. D. R. Whitehead, USDA System-
atic Entomology Laboratory, Washington, D.C.,
kindly identified H. bertrandi.

for their potential to serve as food sources for
predacious arthropods. Under our scheme,
these groups would be considered ‘‘secondary
beneficial arthropods® because of their po-
tential to provide food for beneficial arthro-
pods, which may then increase in numbers
and prey upon primary pests.

Our objective in this study was to sample
cotton plants to determine the relative abun-
dance of the various arthropods and to estab-
lish their role as primary food sources for
major predacious arthropods.

Field trials

Our studies were conducted on ‘Acala
SJ-2’ cotton at the U.S. Department of Agri-
culture Cotton Research Station, in Califor-
nia’s San Joaquin Valley. Four schedules of
nitrogen fertilization plus insecticide/acari-
cide application were used to create differ-
ences in numbers of arthropod predators and
prey (see table). The experimental plots
received weed control and irrigation treat-
ments normal for the Shafter station. Each
plot was 40 rows, or 133 feet (40 meters),
wide and 200 feet (60 meters) long. The entire
plot received a particular treatment.
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numbers of mites (more than 8,000 per plant)
also had exceptionally high numbers of big-
eyed bugs (more than 17 per plant). A separ-
ate plot, NNOM, with approximately half as
many mites as in HNOM, also contained
about 50 percent fewer big-eyed bugs.

In the miticide-treated plot NN5M, where
mites were at very low levels (1 to 2 percent of
those in HNOM and NNOM), less than one
big-eyed bug per plant was found. These low
levels were sustained for two months after the
last application of insecticide on 28 June.
Considering this two-month interval and the
known short residual effect of the insecticide
used, it is likely that the low levels of big-eyed
bugs were sustained because of a lack of
mites and not because of any direct effect
from the chemical.

These low levels in NNSM were sustained
despite a rapidly increasing thrips population
in plants treated with pesticides (fig. 3). But
the thrips population was not as readily avail-
able to the big-eyed bugs as were the mites for
several reasons. Mites were found aggregated
on the underneath surfaces of leaves on the
upper halves of plants, and big-eyed bugs
were most frequently found in the same
areas. Thrips were mostly congregated inside
flowers. Of the total thrips in the population,
at least one-third were adults, highly mobile,
and not as vulnerable to attack as were the
relatively stationary mites. At the end of July,
plants were at or nearing theiz peak of vegeta-
tive growth. The large size of the plants and
increased foliar surface area greatly increased
the predator’s searching requirements.

Minute-pirate bugs also were most closely
associated with high numbers of mites (fig. 1,
4). Unusually high numbers of pirate bugs

20

CALIFORNIA AGRICULTURE, MARCH-APRIL-1982

(more than 24 per plant, 73 percent nymphs)
were collected from plants where mites were
most abundant (more than 8,000 per plant).
At lower mite levels, pirate bugs (79 percent
nymphs) were reduced correspondingly. A
major difference from the pattern found with
big-eyed bugs was the increase of numbers of
pirate bugs (78 to 95 percent nymphs) later in
the season, closely associated with high num-
bers of thrips, from plants with low numbers
of mites.

Thrips were consistently the single most
abundant species from plant emergence
through the end of June. Thrips feeding on
plants has frequently resulted in their classifi-
cation as pests and in subsequent insecticide
applications. We found thrips, particularly in
May-June, actively feeding on mite eggs
wherever mites were congregated. Thrips may
be considered beneficial also in that they pro-
vide an essential food source for predaceous
arthropods, especially for pirate bugs. When
flowers became available, most thrips were
found in those structures, and population
trends in July-August were most closely
associated with flowering patterns, not with
mites.

Mites as food source

Mites were by a large extent the most
numerous of all arthropods found on cotton
in July-August. Beyond an as-yet undefined
level, mites can cause cotton yield reductions,
but it is also obvious that they are a primary
food source for the predatory big-eyed and
minute-pirate bugs. Our findings indicate
that guidelines for the assessment of mites on
cotton should consider their essential role as
primary food sources at all population levels,

as well as their potential for yield reduction.

The value of an adequate food base for
predaceous arthropods as provided by mites
is relevant for the development of economic
thresholds not only for mites, but also for
pests that may occur later in the season. En-
hancement of a predaceous potential was
reflected in the higher levels of big-eyed bugs
(8 to 17 times) and of pirate bugs (4 to 8
times) found on untreated plants with abun-
dant food, than on insecticide-treated plants
with a much lower food (mite) level. The in-
creased potential for regulation of pest num-
bers through higher numbers of predators
was especially significant, because the higher
numbers were present over an extended per-
iod, including July-August. In the San Joa-
quin Valley, an increase in predation poten-
tial during this period is highly beneficial,
because lygus bugs and lepidopterous worms
also occur on cotton at this time.

This study indicates that broader guide-
lines should be used in developing economic
thresholds for cotton pests. Data are espe-
cially needed on seasonal interactions among
plant fruiting patterns and various densities
of known age groups of potential pests, their
natural enemies, and their arthropod food
sources.
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side; Thomas. F. Leigh. is Entomolagist, and L.
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utors and the University of California IPM Pro-
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