
Tight new regulations being imposed by European Union authori-
ties and a widely publicized mass die-off of native pollinators in 

Oregon (see page 3) have recently brought neonicotinoids to the pub-
lic’s attention. Neonicotinoid insecticides are increasingly being scruti-
nized by regulators and the public alike throughout the world.

First developed in the late 1980s, neonicotinoids represented the first 
new class of insecticides in over 50 years. They are nervous-system tox-
ins widely used in agricultural, horticultural, veterinary, and structural 
settings for broad-spectrum management of pest insects. Desirable 
qualities such as reduced toxicity to humans and pets (as compared to 
some organophosphates and carbamates) and systemic activity in plants 
led to rapid and widespread use. Imidacloprid, the first neonicotinoid 
developed, is now the most widely-used insecticide in the world. (See 
Table 1 for other active ingredients and common product names.) 

From the beginning, it was recognized that foliar applications of 
neonicotinoids were quite broad in activity and would have negative 
impacts on beneficial insects. However, the high water-solubility and 
environmental persistence of neonicotinoids meant that applications 
could be made to landscape trees and shrubs using soil drenches or 
injections, trunk injections, and basal trunk sprays. The active ingre-
dients would then be translocated into leaves and stems where pest 
insects feed. 
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Neonicotinoid Insecticide Use 
Under Increasing Scrutiny

Table 1. Neonicotinoid active ingredients and common products  
used in California’s urban landscapes.

Active ingredient 
(common name)

Representative products registered for use in 
urban landscape settings 

acetamiprid Tristar, many Ortho home-use products 

clothianidin Aloft, Arena, some Bayer Advanced products

dinotefuran Safari, Zylam, some Ortho home-use products

imidacloprid Marathon, Merit, Premise, many Bayer Advanced products 

thiacloprid Calypso

thiamethoxam Amdro, Caravan, Flagship, Maxide, Meridian

Neonicotinoid insecticides can be applied as soil injec-
tions. These materials are highly water soluble and very 
persistent in the environment. The chemical can be 
taken up by roots and translocated to all aboveground 
parts of a plant.

S.H. DREISTADT, UCIPM

…continued on page 2
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Neonicotinoid Insecticide Use Under  
Increasing Scrutiny

When considering large trees or 
shrubs in an urban environment, this 
approach is clearly the most efficient 
and least visible method of insecticide 
delivery. Additionally, such applica-
tions were expected to reduce the risk 
to nontarget organisms, since pesti-
cide drift associated with foliar appli-
cations was minimized. 

Now, after 20 years of use, neonicoti-
noids have become associated with 
serious nontarget effects and environ-
mental contamination, regardless of 
the application method used. 

The systemic action of neonicotinoids 
means it is possible that the active 
ingredients will be present in a treated 
plant’s pollen and nectar, potentially 
impacting pollinators and other ben-
eficial insects. This occurs even when 
application is via seed treatment. As 
a result, in April 2013, 15 of the 27 
European Union (EU) member states 
voted to forbid the application of 
three neonicotinoids; imidacloprid, 
clothianidin, and thiamethoxam, 
to blooming plants. The EU further 
charges scientists and manufacturers 
to provide compelling evidence in 
support of the safety of the materials 
before restrictions will be lifted. 

The recent mass die-off of native pol-
linators was attributed to an applica-

tion of the neonicotinoid insecticide 
dinotefuran (see page 3). Negative 
impacts due to neonicotinoids have 
also been documented for earth-
worms, soil microorganisms, preda-
tory beetles, and parasitoid wasps. 
Unexplained increases in spider mite 
reproductive rates in response to 
imidacloprid have been described. 
Finally, the widespread use of neo-
nicotinoid insecticides in both urban 
and agricultural settings has been 
cited as a possible contribution to the 
global honeybee decline phenomenon 
known as Colony Collapse Disorder.

The water-solubility of neonicotinoids 
creates another problem in urban 
settings. Runoff from impervious sur-
faces during irrigation or rainfall can 
wash deposits of the long-lived mate-
rials into urban creeks and stormwater 
systems, potentially impacting inver-
tebrates, which make up the base of 
the food chain in aquatic ecosystems. 

Neonicotinoids have not often 
been recovered, or even targeted, 
in surface-water studies, since they 
are applied at very low concentra-
tions and are often difficult to detect. 
With improved techniques and 
increased efforts to recover contami-
nants in water, however, regulators 
have begun to focus on this class of 
insecticides. For instance, a study 
published in 2012 by researchers with 

…continued from page 1

In a recent study 
from DPR, 
imidacloprid was 
found in about half 
of the urban creeks 
sampled.

J.K. CLARK  UC

the California Department of Pes-
ticide Regulation (Ensminger et al, 
2012: http://www.ncbi.nlm.nih.gov/
pubmed/22899460) revealed that imi-
dacloprid was found in about half of 
the urban creeks sampled, making it 
the second most commonly recovered 
insecticide in the study. 

These data may be a testament to the 
popularity of products containing 
imidacloprid with the general public. 
Many are combination products that 
deliver a fertilizer, herbicide or fun-
gicide in addition to the insecticide. 
Improper application and improper 
disposal of such products may be 
contributing to the prevalence of the 
material highlighted in the article. 

As regulatory scrutiny of neonic-
otinoids continues to increase, it is 
possible that applications of some 
active ingredients may be regulated 
or restricted. Pest management pro-
fessionals have the ability and the 
opportunity to act as both environ-
mental stewards, minimizing negative 
impacts to nontarget organisms, and 
product stewards, ensuring neonicoti-
noids remain available as tools within 
the pest management toolbox. This 
means strictly following pesticide 
label guidelines, limiting uses of neo-
nicotinoids to those situations where 
they are required, delaying applica-
tions of systemic insecticides until 
after plants have flowered, and taking 
precautions to avoid depositing insec-
ticides on surfaces, or in areas condu-
cive to runoff into aquatic ecosystems.

Reference: Ensminger, M.P., Budd, R., 
Kelley, K.C., and K.S. Goh. 2013. Pes-
ticide occurrence and aquatic bench-
mark exceedances in urban surface 
waters and sediments in three urban 
areas of California, USA, 2008 – 2011. 
Environ Monit Assess 185(5):3697-710.

—Andrew Sutherland, UC Statewide 
IPM Program, San Francisco Bay Area, 

asutherland@ucanr.edu

http://www.ncbi.nlm.nih.gov/pubmed/22899460
http://www.ncbi.nlm.nih.gov/pubmed/22899460
mailto:asutherland%40ucanr.edu?subject=Inquiry%20from%20Green%20Bulletin
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The yellow-faced bumblebee was one of the species 
affected in the Oregon bee kills.  

On June 27, 2013, the Oregon Department of Agriculture 
placed a 180-day statewide moratorium on the application 

of all dinotefuran products (including the common landscape 
products under the Safari brand) on plants in landscapes, agri-
culture and gardens.

This action was taken after two massive bumblebee kills 
occurred after Safari was applied to linden trees in Wilsonville 
and Hillsboro, Oregon. Trees were in bloom and up to 50,000 
bumblebees were reported killed. Multiple application methods 
were involved with a combination soil drench and foliar spray 
at one site and a basal bark treatment at the other. The Oregon 
Department of Agriculture has confirmed that the kills were 
directly related to the insecticide application and expects to 
release a full report on the incident sometime this fall.

While all the details of this bee kill are not yet known, it pro-
vides a good illustration of the importance of following the 
label, considering impacts on pollinators when choosing  
pesticides, and avoiding the application of insecticides to 
blooming plants.

—Mary Louise Flint, UC Statewide IPM Program  
and Entomology, UC Davis, mlflint@ucdavis.edu

Oregon restricts use of  
landscape insecticide

UC IPM recently released five revised titles in its Pest Notes series of  
publications covering home, garden, landscape and wildlife pests.

View them on our web site:

•	 Aphids www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7404.html

•	 Conenose Bugs www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7455.html

•	 Grasshoppers www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74103.html

•	 Oak Pit Scale www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7470.html

•	 Pitch Moths www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7479.html

To access almost 160 other titles, visit UC IPM’s Pest Notes Web page   
www.ipm.ucdavis.edu/PDF/PESTNOTES/index.html
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Integrated Pest Management In and Around the Home

Conenose Bugs
Conenose bugs (Figures 1 and 2) are 

members of the family Reduviidae, 

commonly called assassin bugs, be-

cause most members of this family are 

predators of other insects. Conenose 

bugs or kissing bugs (genus Triatoma) 

are an exception to the family rule and 

are bloodsucking parasites that feed 

on a wide variety of domestic and wild 

animals, plus humans. In California 

these bugs are most prevalent in the 

foothill areas surrounding the Central 

Valley and in the foothills and desert 

areas of Southern California.
The most important species in Califor-

nia is T. protracta, the western blood-

sucking conenose, with T. rubida also 

present and important. Both species 

live in the nests of wood rats or pack 

rats (Neotoma species) and other wild-

life, but they also fly into homes and 

may feed on people. Although the bit-

ing process is painless, people often 

experience an intense itch or tender-

ness at the bite site, which can become 

swollen and reddish to purple. Worse, 

in sensitive individuals bites from 

conenose bugs can produce allergic 

reactions that are potentially danger-

ous and life-threatening.In Latin America, these insects are 

important because they transmit the 

protozoan Trypanosoma cruzi, which 

causes Chagas disease in humans. This 

debilitating and often lethal disease, for 

which treatment is difficult, is rare in 

the United States, despite the fact that 

a significant number  of bugs carry T. 

cruzi in their gut. Researchers attribute 

the low incidence of Chagas disease in 

humans in the US to poor efficacy of 

disease transmission by the bugs, in-

frequent human contact, and inability 

of the bugs to permanently colonize 

homes.  High rates of insect infection, 

however, would suggest the possibility 

that the disease might become a prob-

lem in the United States as the global 

climate changes. Chagas disease is 

already a serious problem among dogs 

in some areas of south Texas.
Another common assassin bug that 

is attracted to lights around homes, 

the western corsair Rasahus thoracicus, 

looks somewhat similar in shape to 

conenose bugs but has an orange and 

black body with an orange spot on each 

wing (Figure 3). The western corsair 

feeds primarily on other insects and 

doesn’t seek warm-blooded animals or 

require a blood meal in order to repro-

duce. In contrast to kissing bugs, if you 

pick up a corsair, it can inflict a most 

painful bite.
IDENTIFICATION AND  

LIFE CYCLEThe adult western bloodsucking 

conenose is 1/2 to 3/4 inch long, black 

to dark brown, and has a lateral ab-

dominal margin that is sometimes tan 

(Figure 1). The wings are held flat over 

the back at rest. The head has four-

segmented antennae, conspicuous eyes, 

and a three-segmented straight beak 

that extends backward below the body. 

Nymphs are similar in appearance to 

adults except they are smaller and lack 

wings. Wing pads become apparent in 

the last instar. T. rubida is larger than 

T. protracta, measures 3/4 to 1 inch long, 

and is easily distinguished by the red-

dish or brownish-red lateral markings 

on the abdomen seen just outside the 

folded wings (Figure 2). Conenose bugs 

are easily distinguished from another 

bloodsucking true bug group, bed bugs 

(Figure 4, Pest Notes: Bed Bugs listed in 

References), by their larger size, darker 

color (bed bugs are brown to orange), 

presence of wings in the adult stage, 

Figure 1. Adult western bloodsucking 

conenose bug, Triatoma protracta.

Figure 2. The conenose bug, Triatoma 

rubida. Note the orange border areas on 

the abdomen.

Figure 3. The western corsair, Rasahus 

thoracicus, can bite people, but, unlike 

conenose bugs, doesn’t seek out warm-

blooded hosts.

Figure 4. Bed bugs are smaller, rounder, 

are more reddish than conenose bugs 

and lack wings and black coloring.

Grasshoppers are sporadic pests in 
gardens. However, in some years large 
populations may build up in foothills 
and rangelands, especially after a wet 
spring, and then migrate into nearby 
gardens, often defoliating everything 
in sight. More than 200 species of grass-
hoppers occur in California, but only a 
few of these cause significant problems 
in gardens. The devastating grasshop-
per, Melanoplus devastator, and the valley 
grasshopper, Oedaleonotus enigma, are 
the most widespread and destructive.

IDENTIFICATION AND  
LIFE CYCLE
Grasshoppers are readily distinguished 
from most other insects. Their hind legs, 
with greatly enlarged femurs, are well 
adapted for jumping (Figures 1 and 2). 
Their body is robust, and their anten-
nae are relatively short. In contrast, 
two other common garden pests in the 
order Orthoptera, crickets and katydids, 
have long antennae. Most grasshoppers 
are winged and many are good flyers, 
although a few species are flightless.

In late summer and in fall, adult fe-
male grasshoppers deposit their eggs 
in soil in undisturbed areas such as 
grassy foothills, ditch banks, roadsides, 
fencerows, pasture areas, and alfalfa 
fields. Cultivated gardens don’t seem to 
be a common site for egg laying. Eggs 
are laid in the upper 2 inches of soil in 
elongated pods that contain 20 to more 
than 100 eggs (Figure 3). 

When soil temperatures warm in spring, 
the eggs hatch and the young nymphs 
begin to feed on nearby plants (Figure 4). 
Nymphs readily move to new locations 
when food supplies disappear. Most spe-
cies molt five to six times before becom-
ing adults and usually have only one 
generation a year. Adult grasshoppers 

can live two to three months; they die out 
when food becomes scarce or when the 
weather becomes too cold. Many preda-
tors eat grasshoppers, including birds, 
blister beetles (which feed on eggs), and 
robber flies. Fungal and bacterial diseases 
as well as parasites also kill grasshoppers.

Grasshopper population sizes vary 
from year to year, and severe outbreaks 
normally occur only every 8 to 10 years. 
Some outbreaks last two or three years. 
If favorable conditions—such as warm, 
moist springs that produce a lot of food 
in the foothills and uncultivated areas—
persist for several years, populations 
may build to high levels. Major migra-
tions, which cause the most damage, 
occur when populations are high and 
forage becomes depleted. Nymphs typi-
cally move downhill toward green vege-
tation. Adults may fly 15 or more miles a 
day in large swarms during migrations.

DAMAGE
Most grasshoppers are general feeders, 
but they prefer young green plants, espe-
cially lettuce, beans, corn, carrots, onions, 
and some annual flowers. Squash and 
tomatoes are among the vegetables grass-
hoppers least favor. Grasshoppers have 
chewing mouthparts that remove large 
sections of leaves and flowers, sometimes 
devouring entire plants (Figure 5). Garden 
damage is usually limited to a few weeks 
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Grasshoppers

Figure 1. Adult devastating grasshopper, 
Melanoplus devastator.
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Figure 2. Adult gray bird grasshopper, 
Schistocerca nitens.

Figure 3. Grasshopper depositing eggs 
in soil.

Figure 4. Grasshopper nymph.

Figure 5. Grasshopper leaf damage.
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Pitch Moths

The sequoia pitch moth, Synanthedon 
sequoiae, (Figure 1) occurs from Cali-
fornia north through British Columbia. This clearwing moth (family Sesiidae) 
infests Douglas-fir and most pine spe-
cies, especially Monterey pine in urban coastal areas of Northern California, 
from Monterey Bay to the San Fran-
cisco Bay Area. The Douglas-fir pitch 
moth, Synanthedon novaroensis, (Figure 1) 
infests Douglas-fir, pines, and spruces 
from Northern California to Alaska. Its appearance and biology is similar to 
that of the sequoia pitch moth.

DAMAGE
Pitch moth larval feeding causes in-
fested conifers to produce copious 
amounts of resin that form globular 
masses on bark (Figure 2). Larvae 
cause very little injury to cambium or 
wood; this damage usually does not 
cause girdling of the trunk and rarely 
kills trees. Larval feeding sometimes 
causes one or more limbs to die or 
break, especially if infested trees are 
young. Sequoia pitch moth is the more 
common of these Synanthedon spp. and 
is usually the only one that is managed. It frequently attacks pines with prun-
ing wounds or other injuries, and its 
damage is most prevalent in planted 
Monterey pine (Table 1).

IDENTIFICATION
Infestations are recognizable by the 
gray, pink, reddish, or yellowish pitch 
masses that protrude from infested 
trunks and limbs (Figure 3). Pitch 
masses initially are small, soft, glisten-
ing, and reddish brown to pink. As the 
larva feeds and grows beneath each 
mass, the gummy exudate enlarges, 
hardens, and becomes darker gray. A 
brownish pupal case (Figure 4) may 
protrude from the mass after the larva 
has matured and emerged as an adult. 

Old pitch masses can remain on bark 
for several years. Abandoned pitch 
masses are often reinfested because 
egg-laying females are attracted to 
these injury sites.

People unfamiliar with the damage 
sometimes confuse pitch moth pitch 
masses with bark beetle pitch tubes. 
Bark beetle pitch tubes (Figure 5) are 
usually less than 1/2 inch in diameter, 
often have a distinct round hole near 
the center made by an adult beetle, and 
may resemble the end of a large gummy 
drinking straw protruding from bark. 
Sequoia pitch moth masses ultimately 

Figure 1. Sequoia pitch moth female (left) and Douglas-fir pitch moth male (right).

Figure 2. Sequoia pitch moth larvae caused these gummy masses on Monterey pine, which do not threaten tree health or survival.

Figure 3. Removing the pitch mass to expose and kill the larva feeding under-neath is the only direct control for pitch moths.

Figure 4. Pupal case of sequoia pitch moth.

Figure 5. Unlike pitch moth masses, the maximum size of bark beetle pitch tubes is much smaller and they often have a distinct round hole near their center.
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Aphids are small soft-bodied insects 

with long, slender mouthparts that 

they use to pierce stems, leaves, and 

other tender plant parts and suck out 

fluids. Almost every plant has one or 

more aphid species that occasionally 

feed on it. Many aphid species are dif-

ficult to distinguish from one another; 

however, management of most aphid 

species is similar.

IDENTIFICATION

Aphids have soft pear-shaped bodies 

with long legs and antennae (Figure 1) 

and may be green, yellow, brown, red, 

or black depending on the species and 

the plants they feed on. A few spe-

cies appear waxy or woolly (Figure 2) 

due to the secretion of a waxy white 

or gray substance over their body 

surface. Most species have a pair of 

tubelike structures called cornicles 

projecting backward out of the hind 

end of their body. The presence of 

cornicles distinguishes aphids from 

all other insects.

Generally adult aphids are wing-

less, but most species also occur in 

winged forms, especially when pop-

ulations are high or during spring 

and fall. The ability to produce 

winged individuals provides the 

pest with a way to disperse to other 

plants when the quality of the food 

source deteriorates.

Although they may be found singly, 

aphids often feed in dense groups on 

leaves or stems. Unlike leafhoppers, 

plant bugs, and certain other insects 

that might be confused with them, 

most aphids don’t move rapidly when 

disturbed. Common aphid species 

and their hosts are listed in Tables 1, 

2, and 3.

LIFE CYCLE

Aphids have many generations a year 

(Figure 3). Most aphids in California’s 

mild climate reproduce asexually 

throughout most or all of the year 

with adult females giving birth to live 

offspring—often as many as 12 per 

day—without mating. Young aphids 

are called nymphs. They molt, shed-

ding their skin about four times before 

becoming adults. There is no pupal 

stage. Some species produce sexual 

forms that mate and produce eggs in 

fall or winter, providing a more hardy 

stage to survive harsh weather and the 

absence of foliage on deciduous plants. 

In some cases, aphids lay these eggs on 

an alternative host, usually a perennial 

plant, for winter survival (Figure 4).

When the weather is warm, many spe-

cies of aphids can develop from new-

born nymph to reproducing adult in 

seven to eight days. Because each adult 

aphid can produce up to 80 offspring in 

a matter of a week, aphid populations 

can increase with great speed.
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Figure 1. Wingless adults and nymphs 

of the potato aphid.

Figure 2. Woolly apple aphid adults 

showing waxy coating.

Figure 3. General life cycle of aphids. Asexual reproduction occurs during most of 

the year (summer cycle). Some aphid species produce a generation of sexual indi-

viduals that produce overwintering eggs as shown in the winter cycle.

Aphids are small, soft-bodied insects 

with long slender mouthparts that 

they use to pierce stems, leaves, and 

other tender plant parts and suck out 

fluids. Almost every plant has one or 

more aphid species that occasionally 

feed on it. Many aphid species are 

difficult to distinguish from one an-

other; however, management of most 

aphid species is similar.

IdentIfIcatIon

Aphids have soft pear-shaped bodies 

with long legs and antennae and may 

be green, yellow, brown, red, or black 

depending on the species and the 

plants they feed on. A few species 

appear waxy or woolly due to the 

secretion of a waxy white or gray 

substance over their body surface. 

Most species have a pair of tubelike 

structures called cornicles project-

ing backward out of the hind end of 

their body. The presence of cornicles 

distinguishes aphids from all other 

insects.

Generally adult aphids are wing-

less, but most species also occur in 

winged forms, especially when popu-

lations are high or during spring and 

fall. The ability to produce winged 

individuals provides the pest with 

a way to disperse to other plants 

when the quality of the food source 

deteriorates.

Although they may be found singly, 

aphids often feed in dense groups on 

leaves or stems. Unlike leafhoppers, 

plant bugs, and certain other insects 

that might be confused with them, 

most aphids don’t move rapidly when 

disturbed. 

LIfe cycLe

Aphids have many generations a 

year. Most aphids in California’s 

mild climate reproduce asexually 

throughout most or all of the year 

with adult females giving birth to 

live offspring—often as many as 12 

per day—without mating. Young 

aphids are called nymphs. They molt, 

shedding their skin about four times 

before becoming adults. There is no 

pupal stage. Some species produce 

sexual forms that mate and produce 

eggs in fall or winter, providing a 

more hardy stage to survive harsh 

weather and the absence of foliage 

on deciduous plants. In some cases, 

aphids lay these eggs on an alterna-

tive host, usually a perennial plant, 

for winter survival.

When the weather is warm, many 

species of aphids can develop from 

newborn nymph to reproducing 

adult in seven to eight days. Because 

each adult aphid can produce up to 

80 offspring in a matter of a week, 

aphid populations can increase with 

great speed.

damage

Low to moderate numbers of leaf-

feeding aphids aren’t usually damag-
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Several Asterodiapsis species of pit scales (family Asterolecaniidae) attack 
many of the common deciduous and 
evergreen oaks that grow in California, 
with the valley oak, Quercus lobata, af-
fected more frequently and severely than other species. Damage can be serious in oaks along the Central Coast 

as well as in the Central Valley.DAMAGE
Pit scales suck juices from twigs and cause twig dieback, which first becomes 

apparent in mid- to late summer (Figure 
1). Dead leaves and twigs on affected trees may remain throughout the winter, 
giving the tree an unsightly appearance 
(Figure 2); however, don’t confuse this with the natural retention of dead leaves 
characteristic of a few oak species such as 
pin oak and Turkish oak. A severe scale 
infestation delays the leafing out of de-ciduous oaks for as long as three weeks 

in spring. Heavy attacks of pit scales year 
after year may kill young trees.

The pitting effect scales cause is most 
noticeable on the bark of younger twigs 
(Figure 3). Surrounding the pit is a doughnut-shaped swelling with the scale in the center. If there are large numbers of scales, the pits coalesce, making the twig surface appear rough-

ened and dimpled.
LIFE CYCLE
The adult scale is a brown or dull green, 
flattened, circular, immobile insect about 
the size of the head of a pin. Immature 
scales, known as crawlers, are difficult to 
see without a magnifying glass (Figure 4).Adult scales, all of which are female, produce living young from April through October in Northern Califor-

nia; maximum numbers of young are 
produced in May and June. The imma-

ture scale then moves about for several 
days before settling on a twig, where it remains for the rest of its life. The crawlers enlarge by late fall, and the cycle begins again the following spring.MANAGEMENTNatural enemies of the pit scale are uncommon in California, although parasite exit holes may sometimes be observed. Insecticide application is the main tool currently available for managing these pests; however, it may 

be possible to prune out isolated areas 
of infestation if detected very early. Because heavy infestations over several 

years can kill young trees and weaken 
older ones, consider management ac-tions as soon as problems are detected.Pit scales can be managed using nar-row range oil applied to trees in spring 

just before buds open. Be sure to cover 

all branch tips and bark thoroughly. Thorough coverage can be difficult with 
very large trees unless high-pressure 
equipment is used. However, infesta-
tions on small- to medium-sized trees 
can be adequately managed with one 
annual application over several con-secutive years. Insecticidal oil should 

be diluted to a solution of 1.5 to 2% (1.5-2 parts oil to 100 parts water). Once 
leaves are on the tree, it is too difficult 
to get the degree of coverage needed 
for oil treatments to be effective.

Although mixtures of oil and persistent 
insecticides such as pyrethroids ap-plied in spring to kill hatching crawlers 

can be effective, these sprays aren’t generally recommended for large trees 
in residential areas because of the en-
vironmental hazards associated with 
applying these insecticides and the difficulty of getting adequate coverage 

with available application equipment. 
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Figure 1. A twig that oak pit scales killed.

Figure 2. Dead leaves remain on an infest-
ed twig in winter.

Figure 4. Oak pit scale nymphs.

Figure 3. Golden oak scales and pits made 
by scales that have dropped off. 

mailto:mlflint%40ucdavis.edu?subject=Inquiry%20from%20Green%20Bulletin
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7404.html
www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7455.html
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T he fundamentals of compost tea 
are very simple: it’s merely com-

post suspended in a porous bag (like 
cheesecloth) and soaked in water. If 
the compost was of good quality, then 
the water typically takes on a dark, 
blackish color (appearing a lot like a 
strong black tea). However, compost 
tea quality depends on the quality of 
the parent compost, and compost can 
vary quite a bit in its makeup, depend-
ing upon what went into it and how it 
was processed.

Many claims are made for compost 
tea, including uses as a fertilizer and 
as a disease suppressant. Some of 
these claims are realistic, others rather 
fanciful. Since compost tea is basically 
a leached solution of compost, it often 
has many of the beneficial characteris-
tics of that compost, but not always.

One of the benefits that compost tea 
imparts to the water is its nutrient 
content. Compost tea can work well 
as a liquid fertilizer, and in many 
instances some of the nutrients it 
contains can be taken up directly by 
the leaves of the plant, before the tea 
even reaches the ground. However, 
concerns about other liquid fertilizers 
apply to compost tea as well. Only as 

much compost tea should be applied 
as plants can absorb. Any more than 
this is likely to result in those same 
nutrients leaching into ground or sur-
face waters. Any over-application of 
nutrients constitutes environmental 
pollution, regardless of whether it was 
from a natural or a synthetic source. 

A simple search on the internet will 
unveil other claims for compost tea, 
including its purported ability to 
cure diseases. In order to address this 
claim, we must differentiate between 
two compost tea types: Aerated Com-
post Tea (ACT) and Non-aerated 
Compost Tea (NCT). Non-aerated 
tea can simply be made in a bag, as 
described above. Aerated compost 
tea is typically made in a vat with an 
agitator to insure an even oxygen dis-
tribution as it’s made. To date, there 
are no peer-reviewed scientific studies 
that show that ACT reliably cures any 
disease, despite dozens of research 
projects aimed at investigating this 
over the past few decades. 

Most of these studies were never pub-
lished, presumably because they were 
viewed as failures by the investiga-
tors when ACT performed the same 
as water. In some instances, ACTs 

have actually been shown to increase 
disease severity on the plants they 
were applied to. There are also many 
studies that appear to show compost 
tea as effective, but most have serious 
flaws in experimental design. These 
are typically published in non-peer-
reviewed journals where there is less 
scrutiny of experimental procedures. 
Non-aerated compost teas have a 
research record that is only slightly 
better, resulting in mild but consis-
tently measurable suppressant effects 
on a few foliar plant diseases. 

Regardless of these claims, compost 
teas are not registered as pesticides, 
so they cannot legally be applied to 
control insects or biotic diseases in a 
landscape setting. This is because in 
order to obtain registration in Califor-
nia, the product has to be shown to be 
consistently effective. Consistency can 
be hard to demonstrate for a biologi-
cal product that may contain many 
different strains of fungi and bacteria, 
even if the parent material is relatively 
consistent, since weather plays a role 
in how compost develops. 

This is not to say that compost teas 
don’t have a place in the landscaper’s 
toolbox; all current research to date 
shows compost tea to be a good natu-
ral delivery tool for a quick boost of 
nutrients. As such, applicators should 
take care to use compost teas in a 
judicious manner. Plain old compost, 
not the tea, typically acts to release 
those same nutrients in a slower man-
ner, plus it has the added benefits of 
cooling and cushioning the soil. So to 
really get the most out of your com-
post, perhaps it’s best to apply it to the 
landscape, and let nature make the tea 
with rain or irrigation water, unless 
you have a specific need for a quick 
boost, and are sure you know how 
much to use.

—Steven Swain,  
UC Cooperative Extension,  

Marin and Sonoma Co.,  
svswain@ucanr.edu

Compost Tea

Typical aerated compost tea 
set up. Compost is placed in 
cheesecloth or burlap bag and 
immersed in a container of 
water until the water becomes 
dark. Water may be aerated 
with an aquarium pump as 
shown here or produced with-
out aeration. (Drawing by 
David Nessl, UCIPM) 
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Removal of poison-oak requires 
special care. Most people are aller-

gic to it, exhibiting skin rashes when 
they come in contact with it. Good 
control may require a combination of 
techniques and repeat herbicide appli-
cations in subsequent years.

Poison-oak can be removed through 
mechanical methods, but most man-
agers combine mechanical and chemi-
cal control. Grazing by sheep and 
goats can be effective in small areas. 
Don’t burn poison-oak, since it creates 
a serious health hazard and doesn’t 
effectively reduce infestations.

Mechanical control 
You can physically remove plants 
located in a yard or near houses 
through hand pulling or mechanical 
grubbing using a shovel or pick. It is 
essential to remove the entire plant 
including its roots. Remove plants in 
early spring or late fall when the soil 
is moist and it is easier to dislodge 
rootstocks. Grubbing when the soil 
is dry and hard usually will break off 
the stems, leaving the rootstocks to 
vigorously resprout. Detached and 
dried brush still can cause dermatitis, 
so bury or stack the plant material at 
an out-of-the-way location, or take it 
to a disposal site. Again, never burn 
poison-oak. 

Ideally, anyone engaged in hand pull-
ing poison-oak should have a high 
degree of tolerance to the allergen. 
Whether you are sensitive or believe 
you are immune, wear appropriate 
protective clothing, including wash-
able cotton gloves over plastic gloves. 
Wash all clothing thoroughly, includ-
ing shoes, after exposure. In case of 
contact with poison-oak, shower 
immediately after handling plants to 
reduce risk of absorption of plant oils 
into skin.

Other forms of mechanical control 
have not proven to be successful. 
Brushrakes and bulldozers often leave 
pieces of rootstocks that can read-
ily resprout. In some cases, brush 
removal late in summer, when plants 
are experiencing moisture stress, can 
slow their ability to recover. Mowing 
has little effect in poison-oak control, 
unless you perform it at least four 
times during the growing season. 
Within 2 months of germination, 
young plants usually have produced 
underground rootstocks large enough 
to recover from mowing damage. A 
single plowing is of no value and often 
serves to propagate and spread the 
shrub. However, good seedbed prepa-
ration and planting cultivated crops 
for a year or more will help control 
poison-oak infestations. 

Herbicides 
A variety of herbicides are available 
for poison-oak control. Effectiveness 
depends on timing of application. 
Always follow label instructions when 
applying herbicides.

Stump Application. Stump treatments 
are most effective during periods of 
active growth. Cut poison-oak stems 
1 to 2 inches above the soil surface, 
and apply the herbicide immediately 
to the stump surface. A delay in treat-
ment will result in poor control. Apply 
an herbicide such as glyphosate or 
triclopyr with a paint brush that is 1 to 
2 inches wide or with a plastic squeeze 
bottle that has a spout cap. Treatment 
solutions should contain either undi-
luted glyphosate (use a product that 
contains at least 20% glyphosate), tri-
clopyr amine, or a 20 to 30% triclopyr 
ester solution mixed with 70 to 80% 
methylated or ethylated seed oil. 

Be sure to completely cover all sur-
faces of the stumps with the herbi-
cide until it runs down the base of 
the stubs. Spray any regrowth from 
cut stumps with a foliar spray when 
the leaves fully expand. Always wear 
gloves and avoid direct contact with 
plant to avoid risk of dermatitis.

Removing Poison-Oak from  
Landscapes and Recreation Areas

J.K. CLARK UC

Poison-oak foliage and flowers

…continued on page 6

J.K. CLARK UC

Poison-oak foliage  
turns red in fall before dropping.
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maintenance practices to reduce conditions favorable for pests. Pesticides are part of IPM programs but are used only when needed. Products 
are selected and applied in a manner that minimizes risks to human health, beneficial and nontarget organisms, and the environment.

Basal Application. Basal bark applica-
tions can be made almost any time 
of the year, even after leaves have 
discolored or dropped. Apply 20% 
the ester form of triclopyr to basal 
regions of poison-oak using a back-
pack sprayer with a solid cone, flat fan, 
or a straight-stream spray nozzle. Mix 
with 80% oil carrier (such as seed oil) 
to enhance herbicide uptake across the 
bark. Thoroughly cover a 6- to 12-inch 
basal section of the stem, but not to 
the point of runoff. Water soluble her-
bicides, such as the amine form of tri-
clopyr and glyphosate, will not be able 
to penetrate into the bark and, thus, 
give no control.

Foliar Sprays. The effectiveness of 
herbicides applied to poison-oak foli-

age depends upon the plant’s growth 
stage, good spray-to-wet coverage, and 
proper concentration of the herbicide. 
Foliar application is most effective 
after leaves are fully developed and 
when the plant is actively growing. 
This period is normally from after the 
bloom stage up to the time when the 
fruit are fully developed. This corre-
sponds with early summer to early fall, 
depending on the location. Do not 
apply herbicides before plants begin 
their spring growth or after the leaves 
have begun to turn yellow or red in 
late summer or fall, as these timings 
will not result in adequate herbicide 
movement to the roots.

To achieve spray-to-wet coverage, all 
leaves and stems should be glisten-
ing following herbicide application. 
However, coverage should not be to 

the point of runoff. One application of 
an herbicide does not usually control 
poison-oak completely. Treat again 
when new, sprouting leaves are fully 
expanded, generally when the plants 
are about 2 feet tall. Watch treated 
areas closely for at least a year, and re-
treat as necessary. Herbicides used for 
foliar treatment of poison-oak include 
imazapyr, glyphosate (must be at least 
2%), triclopyr amine or triclopyr ester 
plus 2,4-D ester, and dicamba.

Adapted from J. M. DiTomaso and 
W.T. Lanini. Pest Notes: Poison Oak. 
UCANR Publication 7431. For more 
information, view this publication 
online at http://www.ipm.ucdavis.edu/
PMG/PESTNOTES/pn7431.html

—Joseph DiTomaso, Plant Sciences,  
UC Davis, jmditomaso@ucdavis.edu

Removing Poison-Oak from Landscapes 
and Recreation Areas
…continued from page 5

If I’ve touched a poison-oak plant, what is the best 
way to prevent an allergic reaction?

The best way to prevent skin irritation is to pour a mild solvent 
such as isopropyl (rubbing) alcohol on the exposed skin and then 

wash with plenty of cold (not warm) water. This works best if applied 
within five minutes of exposure. Detergent soap with plenty of cold water 
can also remove the oil that causes skin rashes. Don’t use hand wipes or 
small amounts of water. These are more likely to spread the poison-oak 
oil around than remove it. There are also commercial skin cleaners (such 
as Tecnu ) that are very effective—workers who have frequent exposure to 
poison-oak would be wise to keep such products on hand. Applied with 
water, some products can prevent rash several hours after exposure.

Where can I find more information about managing  
weeds in natural areas?

The California Invasive Pest Council (Cal-IPC) has several practical 
books available for land managers trying to control invasive toxic 

plants in recreation and wildland areas. Find them at http://www.cal-ipc.
org/shop/index.php.

Ask the Expert!
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