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Abiotic: 

Arboriculture

Basal wound

Bleeding (from wood): 

Branch collar:

Callus / wound wood: 

Cambium / cambial

Canker:

Canopy:

Cavity:

Co-dominant stems:

Compartmentalization:

Conifer

Crotch

Crown:

Crown thinning, crown reduction and crown raising

Crown cleaning:

Deadwood:

Decay

Deciduous:



Diameter at breast height (dbh):

Dieback

Dripline

Epicormic shoots

Evergreen:

Flush cut:

Framework

Gall:

Girdle/girdling

Habit (growth habit):

Hanger:

Heart rot: 

Included bark

Lateral branch / limb: 

Leader:

Mulch: 

Parasite

Pathogen

Phloem: 

Photosynthesis: 

Pruning:



Root crown /collar / Root flare

Root crown inspection:

Root plate

Root zone

Scaffold branch / limb

Soil:

Soil aeration

Soil compaction

Soil structure:

Soil texture:

Stub

Suckers:

Target:

Topping

Training:

Transpiration

Vigor / vigorous
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Invasive Shothole Borers—an Ongoing 
Threat to California’s Trees

Two identical looking species of wood-
boring beetles, collectively known as 

invasive shothole borers (ISHB), have 
killed thousands of trees in Southern 
California and pose an ongoing threat 
to California’s urban and wildland 
forests. These beetles, which are not 
native to the United States, were first 
identified in Los Angeles County in 
2012 and have since spread to six 
other counties: Orange, Riverside, San 
Bernardino, San Diego, Santa Barbara, 
and Ventura.

Beetles, Fungus, and Impact

The polyphagous shothole borer 
(Euwallacea fornicatus) (Figure 1) and 
the Kuroshio shothole borer (Euwal-
lacea kuroshio) are small ambrosia 
beetles that have a symbiotic relation-
ship with several species of fungi, 
including Fusarium species. Female 
beetles carry spores of these fungi in 
specialized pocket-like structures 
called mycangia at the back of their 
heads. The beetles inoculate trees with 
the fungal spores when they bore into 
the cambium layer of trunks and 
branches and create tunnel systems, 
called galleries, (Figure 2) where they 
lay their eggs. The adult beetles and 
their larvae feed on the fungi growing 
in the galleries rather than the wood 
of the tree.

Figure 1. Polyphagous shothole borer in its 
gallery.
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As the fungus grows, it colonizes the 
tree’s vascular system, blocking 
transport of water and nutrients. This 
causes a disease called Fusarium 
dieback that can kill branches or 
entire trees. The beetles and their 
symbiotic fungi have a wide range of 
suitable hosts, including more than 65 
species of trees found in California. 
The most highly susceptible trees 
include many of the species com-
monly used for landscaping, such as 
sycamores, oaks, cottonwoods, and 
box elder trees. ISHB beetles attack 
healthy trees as well as stressed or 
diseased trees in a variety of urban, 

Figure 2. Galleries in box elder created by 
invasive shothole borers.
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suburban, and riparian settings. Visit 
www.ishb.org to find the full list of 
reproductive hosts in California.

Female beetles can fly short distances, 
allowing the pest-disease complex to 
spread into new areas near already 
infested trees. Beetles can also be 
transported in infested firewood and 
green waste, leading to spread over 
much greater distances. While beetles 
have only been identified in Southern 
California and the Central Coast to 
date, further spread throughout much 
of California is possible.

ISHB-infested trees can quickly be-
come public safety hazards. Trees with 
heavily infested branches can be espe-
cially hazardous, since the combined 
damage of the fungal disease and the 
beetle’s tunneling activity weakens the 
wood, causing limbs to break and fall. 
In addition, severely infested trees will 
become constant sources of beetles 
that can disperse and infest neighbor-
ing trees. Such “amplifier” trees gener-
ally need to be removed completely, 
while more lightly infested trees can 
be managed or treated without requir-
ing removal. Therefore, early detection 
and rapid response is the key to con-
trolling ISHB. Substantial recovery in 
lightly to moderately infested trees has 

been observed in some areas where 
amplifier trees have been removed.  

Identifying an ISHB 
Infestation

Correct identification is the first step 
to successful ISHB management. The 
following are typical signs and symp-
toms of ISHB infestation:

Beetle entry holes: When the
beetles tunnel into trees they 
make small, perfectly round holes, 
each about the size of the tip of a 
medium ballpoint pen (0.8 mm) 
(Figure 3).

Additional signs and symptoms:
Entry holes are usually accompa-
nied by one or more of the follow-
ing signs and symptoms, which 
vary by the tree species: staining, 
gumming, white powdery exudate, 
or frass (boring dust).

Dieback: Dead or wilting branch-
es can be a sign of a severe infesta-
tion. If you see dieback on trees, 
check for entry holes on the trunk 
or the branch collars.

In addition to visual inspections, traps 
using quercivorol, a plant-based lure 
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Invasive Shothole Borers ...continued from page 3

that attracts the beetles over short 
distances, can help determine the 
presence and abundance of beetles in 
an area. Trapping is especially useful 
for large or inaccessible areas where 
regular visual inspections of all the 
trees are not practical. In those cases, 
trapping can help determine if ISHB is 
present in the area and can help focus 
survey efforts on infested trees. 
Because the lure has relatively low 
attractiveness, trapping is not an 
effective control method for ISHB and 
is only used for detection purposes. Figure 3. Invasive shothole borer entry hole 

in sycamore (first layer of the bark was 
removed to clearly expose the hole).
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What Can You Do?

1. Keep trees healthy. Proper irriga-
tion and maintenance will keep trees 
strong and help protect them from 
ISHB and other pests.

2. Prune out infested branches. Re-
moving branches that have clusters 
of 50 or more ISHB holes would 
help control this pest. For trees that 
undergo heavy pruning every year, 
like avocado trees, removal of all 
infested branches is recommended. 
Tools should be disinfected after 
pruning by spraying them with a 
solution of 5% disinfecting bleach or 
70% ethanol to avoid spreading the 
fungal disease to other trees.

3. Remove severely infested trees.
Unfortunately, severely infested trees 
(with more than 150 entry holes and 
ISHB-related dieback) are not likely 
to survive. These trees should be 
removed as soon as possible, and the 
stump should be ground to one inch 
or less. (Figure 4)

4. Manage downed wood. Green
waste generated by branch and 
tree removals should be properly 
disposed. 

Figure 4. California sycamore heavily 
infested with invasive shothole borers.
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Chipping/grinding to one inch or 
less kills 99.9% of the beetles. If that 
is not possible, chipping to three 
inches or less still will kill 98% of 
the beetles in the wood. In already 
infested areas, chipped wood can 
be used onsite as mulch. However, 
if working on a newly infested area 
or if the wood chips will be moved 
to another area, chipping should be 
combined with solarization or com-
posting to kill 100% of the beetles. If 
chipping is not an option, logs can 
also be solarized or kiln dried to 
exterminate the beetles.

Solarization involves covering the 
material with clear plastic tarp and 
letting the heat from the sun kill 
the remaining beetles. Chips and 
beetles should be fully contained by 
wrapping plastic both underneath 
and over the material. Chips should 
remain covered for at least six weeks 
during the summer months or for at 
least six months between Septem-
ber and June. The depth of the pile 
should be no more than 30 inches 
deep, to ensure even heating.

Composting, when done correctly, 
should also kill the remaining beetles 
in the chips. It is recommended to 
send infested chips to a professional 
composting facility that has earned 
the U.S. Composting Council's Seal 
of Testing Assurance. 

5. Prevent the spread. Avoid spread-
ing this pest by not moving firewood 
or mulch that hasn’t been prop-
erly solarized or composted. If you 
must move infested greenwaste (for 
example, to bring it to a composting 
facility) make sure the load is tightly 
covered while in transit.

6. Consider chemical control. Trees
that are reproductive hosts for ISHB 

and that show signs of active infesta-
tions can be treated with a combina-
tion of insecticide and fungicide. The 
decision to treat a particular tree 
depends, among other things, on the 
tree’s condition, value, and hazard 
level. Trees that aren’t already infested 
should be monitored but not treated. 
There are various chemical options 
that can be used against ISHB-FD. 

Trunk sprays of a contact insecticide, 
such as bifenthrin, combined with Ba-
cillus subtilis or tebuconazole (which 
are fungicides) have been demonstrat-
ed to offer some degree of control. 

Interested in managing wildland weeds?

Check out WeedCUT,  
a new interactive online tool: 

weedcut.ipm.ucanr.edu …continued on page 5
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Systemic soil injections or drenching 
with the insecticide imidacloprid has 
also provided control, as has trunk 
injection with emamectin benzoate 
(insecticide) combined with tebucon-
azole or propiconazole (fungicides). 

These pesticides should only be ap-
plied by a licenced professional follow-
ing the instructions on their labels to 
avoid harming non-target organisms. 

Biocontrol options are currently under 
research. They include the use of natu-
ral enemies (such as parasitic wasps 

from the beetles’ point of origin), 
entomopathogenic fungi (which are 
fungi that attack insects), endophytes 
(which are microorganisms that live in 
the tree that may provide protection) 
and nematodes. But these biological 
management options might take time 
before they are tested and available.

Until then, prevention, early detection, 
and rapid response are our best weap-
ons to keep trees healthy and alive.

For more information on invasive 
shothole borers and their manage-
ment, visit www.ishb.org.

—Beatriz Nobua-Behrmann,
Urban Forestry and Natural 

Resources Advisor 
UCCE Los Angeles and Orange 

counties
benobua@ucanr.edu

 —Randall Oliver
ISHB Communications Coordinator,  

UC Statewide IPM Program
rdoliver@ucanr.edu
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PSYLLIDS

Psyllids (Hemiptera: Psylloidea) are 
small insects that suck plant juices. The 
adults resemble miniature cicadas and 
are sometimes called jumping plantlice. 
Over 160 psyllid species occur on na-
tive or introduced landscape plants in 
California. Several psyllid species are 
pests of crops such as citrus, olive, pear, 
potato, and tomato. Each kind of psyl-
lid feeds on only one plant species or 
closely related group of plants. Most 
psyllids native to California are rela-
tively uncommon and rarely become 
pests. Generally psyllids that have 
become pests are exotic species inad-
vertently introduced from other coun-
tries. Exotic species make up about 11% 
of the psyllid species in California. 

IDENTIFICATION 
AND LIFE CYCLE
Adult females lay eggs that hatch and 
develop through about ve instars 
(nymphal growth stages) before matur-
ing into winged adults. Psyllids become 
abundant in spring when temperatures 
warm and host plants produce new 
growth ushes. Most psyllid species 
require only a few weeks during warm 
weather to complete development from 
egg to adult. Development and repro-
duction stop or greatly slow during 
cool weather, and in some species hot 
weather can suppress their populations. 
Most species have about 3 to 5 genera-
tions a year, but some species may only 
have one generation a year.

Adults hold their wings roo ike over 
their bodies and are 1/12 to 1/5 inch 
long, similar in size to large winged 
aphids. They have strong jumping legs 
and short antennae. ymphs are at-
tened and less active than adults. Don’t 
confuse psyllid adults with similar 
looking but harmless psocids (Figure 
1). Psocids feed on fungi, including 
sooty mold growing on psyllid honey-

dew. Mature psyllids commonly jump 
when disturbed, while psocids run 
or y away. Psocids have a more nar-
row “neck” or separation between the 
head and the thorax and have chewing 
mouthparts, whereas psyllids have 
tubular, sucking mouthparts.

Nymphs of many psyllid species se-
crete wax laments or form covers, 
often called `̀ lerps,” composed of wax 
and solidi ed honeydew. These cov-
ers can aid in identi cation of psyllid 
species in the eld. ecause several 
hundred species of psyllids occur just 
on acacia and eucalyptus trees in Aus-
tralia, exotic, new psyllid species are 
likely to be introduced into California 
where these Australian plants have 
been introduced for landscaping. Take 
unfamiliar psyllids to your county 
agricultural commissioner or local Uni-
versity of California (UC) Cooperative 
Extension o ce for identi cation.

Native Psyllids
Over 140 species of psyllids are con-
sidered native to California. They do 
not appear to harm their hosts and 
do not warrant control in gardens or 
landscapes. Certain species can be 
temporarily abundant; but their popu-
lations soon decline naturally, as many 
are heavily attacked by their natural 
enemies, including parasitic wasps.   
Common native psyllids include:
 • manzanita psyllid, Neophyllura   
     (=Euphyllura) arctostaphyli on   
     Arctostaphylos species
 • sumac psyllids, Calophya species on
    Rhus species, such as lemonade berry
    and sugarbush
 • willow psyllids, including Psylla 
     alba and P. americana, on various 
    Salix species 

Introduced Psyllids
About 18 psyllid species introduced 
accidentally from other countries can 
be pests in gardens and landscapes, 
including psyllids recently introduced 
on citrus, olive, pittosporum, and 
rosewood tree or tipu (see Table 1 
and Figure 13). Earlier invasive spe-
cies include psyllids infesting acacia,                               
eugenia, eucalyptus, Grecian laurel 
or sweet bay, pear, pepper tree, and 
potato. Certain species are now under 
good biological control, and biological 
control programs are being developed 
for new pests like the Asian citrus 
psyllid.  Psyllids are bene cial in some 
situations. The melaleuca psyllid,       
Boreioglycaspis melaleucae, for example, 
has been deliberately introduced from 
Australia into Florida to help control 
paperbark tree, Melaleuca quiquenervia, 
which is a serious invasive weed tree.

DAMAGE
Psyllids suck plant juices and excrete 
sticky honeydew on which blackish 
sooty mold grows. Some species se-
crete pale or white wax masses, pellets 
or strands, or coverings called lerps 

Figure 1. Adult psocid (top) and an 
adult psyllid.



(Figures 2 and 3). High psyllid popu-
lations reduce plant growth or cause 
terminals to distort, discolor, become 
galled, or die back. Certain species, 
such as the olive and tipu psyllids, can 
cause premature leaf drop. The eugenia 
and peppertree psyllids cause leaves 
to develop a pit around the spot where 
each nymph settles and feeds (Figures 
4 and 5). Excessive honeydew excretion 
and wax secretions can also damage 
plants or property below the infested 
foliage.

Pear psyllid, Psylla pyricola, injects a 
plant toxin that blackens and “burns” 
pear foliage and fruit skins. The potato, 
or tomato psyllid, Bactericera cockerelli, 
occasionally causes infested potato 
to develop yellow, severely distorted, 
dwarfed leaves and shoots. The adult 
vectors (introduces during its feeding) 
the bacterial pathogen causing “zebra 
chip” disease, which causes fried pota-
toes to develop prominent black stripes. 
The Asian citrus psyllid, Diaphorina 
citri, damages citrus directly by feed-
ing on new leaf growth ( ush) and is 
a vector of the bacterium Candidatus 
Liberibacter asiaticus that can result in 
the lethal and incurable citrus disease 
huanglongbing.

MANAGEMENT
Most psyllids on landscape trees and 
shrubs do not need to be managed 
to protect plant health. Species war-
ranting control action include Asian 
citrus psyllid (Figure 6) and, in certain 
situations, other invasive psyllid spe-
cies that cause intolerable damage (see 
Table 1). When taking control actions 
use an integrated program incorporat-
ing appropriate plant care and certain 
insecticides, preferably less-persistent 
products that provide adequate control 
and help conserve natural enemies.

Exclude Foreign Pests. Many of our 
worst pests were introduced from other 
states or countries. To prevent new 
pest introductions during planting and 
travel:
 • Do not bring fruit, plants, seeds, 
wood products, or soil into California 
unless you know they were certi ed as 
being pest-free or inspected by agricul-
tural o cials. This includes some on-

line purchases that may not go through 
the required inspection process.
 • Clean up, dispose of, or remove 
diseased or infested plant material in 
ways that assure pests are not moved 
to new locations. Many introduced 
pests that are in California have not 
yet spread throughout the entire state. 
These can be kept localized unless 
people inadvertently spread them.
 • uy only pest-free plants from repu-
table, local nurseries.

Take any unfamiliar pests to the local 
county agricultural commissioner or 
UC Cooperative Extension o ce for 
identi cation or telephone the Cali-
fornia Department of Food and Agri-
culture (CDFA) Exotic Pest Hotline at 
1-800-4 1-18 . e sure you put pests in 
a sealed bag or bottle before transport-
ing them.

Monitoring
Most psyllid damage is aesthetic. Toler-
ance for aesthetic damage varies with 
people’s attitude and knowledge and 
the situation, such as the location and 
species of plants and psyllids. Except 
for adults, such as the Asian citrus 
psyllid, that vector plant pathogens 
most psyllid damage is caused by 
feeding nymphs. Determine the level 
of damage you are willing to tolerate 
and monitor psyllid abundance on 
susceptible plants on a regular basis. 
Initiate control actions before psyllid 
abundance or damage approach the 
level that you previously found to be 
intolerable.

To help you decide whether and when 
to take control action, monitor psyl-
lids by using sticky traps to capture 
adults, beat or shake foliage to dislodge 
adults so they can be counted, and 
inspect susceptible plant parts for eggs, 
nymphs, and adults. Regular moni-
toring helps you determine whether 
natural enemies are becoming more 
abundant and may provide the needed 
levels of biological control or the most 
e ective time to take action, if manage-
ment with pesticides is warranted.

In addition to monitoring psyllids, ob-
serve the seasonal growth of plants. Pe-
riodically examine plants for the pres-

ence and relative abundance of new 
growing tips, which typically are softer, 
somewhat di erently colored, and 
undersized in comparison with older 
tissue. You may discover an annual 
cycle to psyllid abundance; population 
increases typically coincide with new 
plant growth. Conversely, the presence 

Figure 2. Olive psyllids feed beneath 
white wax they secrete.

Figure 3. Waxy covers of the              
spottedgum lerp psyllid.

Figure 4. Pits form where eugenia       
psyllid nymphs feed on the underside 
of leaves.



of large numbers of psyllid adults may 
not be a cause for concern when there 
is no longer any new ush of growth 
for egg laying, as the season is ending. 
The same number of adults observed 
when a plant is weak or growing poor-
ly might warrant closer attention.

Traps. Hang yellow, sticky-coated 
traps in host plants as an e cient way 
to monitor the presence and relative 
abundance of adult psyllids and cer-
tain psyllid parasites and predators. 
Adults of many types of insects are at-
tracted to the yellow color and become 
stuck to the trap. A signi cant increase 
in the number of psyllids in traps can 
indicate it is time to make a foliar spray 
of contact insecticide or to shear prune 
plant terminals (such as with eugenia) 
to remove psyllid-infested tips while 
still conserving parasites as discussed 
below.

Inspect traps once each week and count 
(or estimate) and record the number 
of adult psyllids and their natural 
enemies. If insects are abundant, you 
can estimate their numbers by using 

ve range categories: no psyllids, 1 to 
10, 11 to 25, 26 to 100, or more than 100 
psyllids per trap. Count and record the 
psyllids separately from the natural 
enemies. Following each count, scrape 
o  all the insects and debris or replace 
traps if they are too fouled. Periodic 
cleaning or replacing of traps is essen-
tial to keep the surface sticky and make 
it easier to identify and count newly 
trapped insects. 

Beat or shake sampling. Adult psyllids, 
certain natural enemies, and other eas-
ily dislodged insects can be detected 
and counted by shaking or tapping 
infested terminals to knock insects 
onto a collecting surface underneath 
foliage (Figure 7). 

Hold a light-colored plastic tray, 
framed cloth, or clipboard with a white 
sheet of paper beneath foliage or place 
a small cloth on the ground beneath 
low-hanging branches. To dislodge in-
sects onto the collecting surface, shake 
or beat the branch a xed number of 
times, such as once or twice. A typical 
program may sample from four loca-

tions per plant, one branch from each 
cardinal direction. Do this once each 
week during the time of year when 
psyllids can be a problem, generally 
spring to midsummer for most spe-
cies. Monitor about the same time of 
day, preferably early morning when 
temperatures are cooler, which makes 
adults less active and easier to count. 
In most situations you can ignore any 
dislodged immature psyllids. Adults 
are the egg-laying stage and the sea-
sonal cycle of the adult populations, 
highs and lows, indicates when the 
damaging nymphal stages are likely to 
become more or less abundant. 

Cultural Control
To suppress populations of phloem-
sucking insects, such as psyllids, pro-
vide appropriate irrigation and do not 
apply nitrogen fertilizer to established 
woody plants, unless foliage appear-
ance or plant growth is unsatisfactory 
because of a con rmed nutrient de -
ciency. e aware that foliar symptoms 
of nutrient de ciency are often caused 
by poor root health and improper 
soil conditions, such as waterlogged 
soil from inadequate drainage and 
frequent irrigation, alkaline (high 
pH) soil, and root infection by fungal 
pathogens. Adding fertilizer will not 
remedy these problems. 

For plants adapted to summer rainfall, 
consider irrigating them during sum-
mer and fall. For eucalyptus, drought 
stress increases damage from both lerp 
psyllids and longhorned borers. For es-
tablished plants, apply water beneath 
the outer canopy, not near trunks. 
Avoid frequent, shallow watering that 
is often used for lawns. A general                                                   
recommendation is to irrigate estab-
lished trees infrequently (possibly 
once a month during drought periods) 
but with su cient amounts so that the 
water penetrates deeply into soil (per-
haps about 1 foot or more below the 
surface). Waterlogging (soggy soil), es-
pecially near the trunk, favors root and 
crown diseases. The speci c amount 
and frequency of water needed varies 
greatly depending on the site condi-
tions and plant species.

Minimize shearing or clipping of 
terminals. Shearing stimulates new 
growth, which is preferred by psyl-
lids for feeding and egg laying. Prune 
by cutting plants just above branch                 
crotches and nodes instead of shear-
ing o  terminals. An exception is                                                               
eugenia and other shrubs that are 
sheared several times each year to 
provide a smooth, dense canopy sur-
face for ornamental purposes, such as 
formal hedging or topiary pruning.    

Figure 5. Peppertree psyllid adult (left) 
and a nymph secreting wax.

Figure 6. Adult Asian citrus psyllid 
(left) and wax secreted by nymphs.

Figure 7. Shaking low branches over a 
cloth to observe dislodged insects.



and Albizia species that are not pre-
ferred by acacia psyllid.

Asian Citrus Psyllid. uy citrus and 
other Rutaceae family plants only 
from reputable local nurseries to avoid 
introducing into new areas this psyl-
lid or the citrus-killing pathogen that 
causes huanglongbing (HL ) disease, 
also called citrus greening disease. In 
locations not known to be infested with 
Asian citrus psyllid, inspect your citrus 
trees once a month whenever tiny new 
leaves (feather ush growth) are pres-
ent during warm weather, especially 
in the spring and fall. Slowly walk 
around each tree and examine new 

ush growth. Look for twisted leaves, 
waxy deposits, honeydew, sooty mold, 
and adult psyllids. Distinguish psyl-
lids from aphids, scales, white ies, and 
certain other insects that can also cause 
honeydew and sooty mold.

If you think citrus psyllids are present, 
use a hand lens to examine succulent 
leaf tips for tiny yellow eggs, psyllid 
nymphs with waxy tubules, and psyllid 
adults. If you think you have found this 
psyllid in uninfested locations, imme-
diately contact the CDFA Exotic Pest 
Hotline at 1-800-491-1899.

In certain areas the CDFA may apply 
insecticides to residential host plants to 
control this psyllid. In known infesta-
tion areas, consider applying insecti-
cide yourself or hiring a pest control 
company to control this psyllid and 
help protect citrus from the psyllid-
vectored huanglongbing disease. In 
citrus, if applying systemic insecticide 
to soil as discussed below, make the 
application during summer or early 
fall when roots are active and plants 
are not blooming or about to bloom. A 
parasitic wasp, Tamarixia radiata, from 
Pakistan has been released and estab-
lished in California and is spreading. 
This natural enemy can help to control 
Asian citrus psyllid, if Argentine ants 
and other invasive ants are selectively 
controlled as discussed in Pest Notes: 
Ants. These pest ants harvest honeydew 
from Asian citrus psyllid nymphs and 
protect them from natural enemies. See 
Pest Notes: Asian Citrus Psyllid for more 
information.

Well-timed shearing can suppress 
eugenia psyllid populations.

Avoid planting problem-prone plants 
and consider replacing them with pest-
resistant species and cultivars that are 
well adapted to local conditions. See 
the examples below for the acacia, eu-
calyptus, and peppertree psyllids.

Biological Control
Parasites and predators biologically 
control many native and certain intro-
duced psyllid species. Important natu-
ral enemies of psyllids include lady 
beetles, lacewing larvae, predaceous 
bugs, and tiny parasitic wasps (Figures 
8, 9, and 10). Psyllids under moderate 
to good biological control include the 
bluegum psyllid and, especially in 
coastal regions, the redgum lerp psyl-
lid. The acacia, eugenia, and peppertree 
psyllids are under good biocontrol in 
warmer locations but are sporadically 
abundant in coastal regions (Table 1). 
Introduced parasites have also reduced 
the abundance of lemongum psyllid 
and spottedgum lerp psyllid and in 
some coastal locations this biologi-
cal control may keep these pests from 
becoming an intolerable problem. In 
most situations these species warrant 
no management except to conserve 
natural enemies.

Methods
Acacia Psyllid. A purplish predatory 
bug and a small black lady beetle (Fig-
ure 11) generally provide good biologi-
cal control of acacia psyllid (Figures 
9 and 11, Table 1). However in San 
Francisco ay coastal locations, these 
predators may not become e ective 
until June or July. Tolerate psyllids for 
several weeks when they are temporar-
ily abundant, typically during April 
and May, and conserve natural en-
emies until predators provide control. 
Alternatively, temporarily reduce high 
populations by thoroughly covering 
new outer and upper canopy acacia 
growth with a nonresidual or short-
residual insecticide as discussed be-
low. To entirely eliminate the problem, 
replace susceptible plants. See Pests of 
Landscape Trees and Shrubs for Acacia 

Figure 8. Adult multicolored Asian 
lady beetle eating a redgum lerp     
psyllid nymph. 

Figure 9. Adult minute pirate bug,      
 feeding on a 

psyllid nymph.

Figure 10. Bluegum psyllids with the 
emergence hole of a parasitic wasp,  
Psyllaephagus pilosus.

Figure 11. Adult lady beetle, 
 eating acacia psyllid eggs.



Eucalyptus (Gum Tree) Psyllids. In 
regions with summer drought con-
sider providing eucalyptus trees with 
supplemental water during summer 
and fall as described above in Cultural 
Control. Drought-stressed eucalyptus 
are more susceptible to psyllids and 
Phoracantha species longhorned bor-
ers. Apply water beneath the outer 
canopy infrequently but with su cient 
amounts so that the water penetrates 
deeply into the soil. For example, about 
once per month water trees slowly 
through drip emitters that run continu-
ously for several days. 

Avoid fertilizing eucalyptus because 
this increases tree susceptibility to 
psyllids. Use slow-release nutrient 
formulations if other plants near euca-
lyptus trees require fertilization. When 
planting trees choose species that are 
well adapted to local conditions, in-
cluding tolerance for the prevailing 
moisture conditions. Consult Pest Notes: 
Eucalyptus Redgum Lerp Psyllid for more 
information on Eucalyptus species’ 
relative susceptibility to leaf-chewing 
beetles, longhorned borers, and psyl-
lids; and consider planting species that 
are not susceptible to these pests.

Eugenia Psyllid. In cooler areas near 
the California coast, eugenia psyllid 
parasite populations may not increase 
quickly enough to provide satisfac-
tory control during the spring. Where 
pruning or other control methods are 
planned, inspect plants regularly for 
new growth beginning in late winter. 
Also consider regular monitoring for 
adult psyllids, especially when manag-
ing many eugenia plants.

Regular shearing of terminals reduces 
eugenia psyllid abundance and is the 
only way to eliminate damaged foli-
age, aside from waiting for old leaves to 
drop (Figure 12). No pesticide or other 
treatment will restore pitted foliage to 
a healthy appearance. Prune terminals 
after maximum spring growth ap-
pears or about 3 weeks after the rst 
peak in adult psyllid density, as deter-
mined using methods described above 
in Monitoring. Consider shearing           
eugenia tips at about 3-week intervals 
throughout the period of new plant 
growth or as long as adult psyllids are 

abundant. Leave eugenia clippings as 
mulch near the shrubs for at least 3 
weeks to allow parasites within psyllid 
nymphs to complete their development 
and emerge. Eugenia psyllid eggs and 
nymphs on the cut foliage will die.

Olive Psyllid. Avoid frequent irriga-
tion near olive tree trunks and provide 
good soil drainage to improve tree 
health and resistance to pests. Prune 
o  or thin interior limbs in hot loca-
tions to increase psyllid exposure to 
heat and increase air circulation, which 
suppresses its populations. Natural 
enemies are being investigated for 
potential introduction. Where psyllid 
populations were intolerable the previ-
ous year and insecticide use is planned, 
target the rst generation, typically 
present March to April. Olive psyllids 
are more di cult to control during 
their second generation (May to June), 
when most of their waxy excrement 
and damage occurs.

Peppertree Psyllid. Peppertree psyl-
lids are often satisfactorily controlled 
by an introduced parasitic wasp,   
Tamarixia schina. No additional control 
is required in many situations. Pep-
pertree psyllid produces relatively little 
honeydew and its distortion of foliage 
can be easily overlooked on the nely 
divided leaves of pepper trees, espe-
cially on branches above eye level.

To improve  pepper tree health and 
its ability to tolerate psyllids, provide 
adequate soil drainage and remove 
irrigated landscape near trunks. These 
practices are more important methods 
of improving pepper tree health than 
applying pesticides. Pepper trees are 
adapted to well drained, sandy soil 
and summer drought. Planting trees in 
heavy clay soils and in lawns and other 
summer-watered landscapes promotes 
root diseases and causes trees to de-
cline and die.

In cooler locations, where biologi-
cal control is less e ective, consider 
growing alternative species if psyllids 
cannot be tolerated. Australian wil-
low myrtle or peppermint tree, Agonis 

exuosa; desert willow, Pittosporum 
phillyraeoides; and Australian willow, 

ei era parvi ora, are relatively drought-

tolerant and have a weeping appear-
ance that resembles the pepper tree; but 
they are not a ected by the peppertree 
psyllid. Avoid planting Peruvian pep-
per, Schinus terebinthifolius; it is invasive 
in natural areas of California where 
it forms dense thickets and displaces 
native plants.

Where psyllids or their damage are 
intolerable and insecticides will be 
applied, the most appropriate prod-
uct will depend on the situation. The 
recommended products may include 
nonresidual, contact insecticides; short-
residual, translaminar insecticides; 
and long-lasting, systemic insecticides. 
Apply insecticide only to psyllid host 
plants and in situations where psyllids 
and their damage cannot be tolerated. 
Completely read and follow the prod-
uct label instructions for the safe and 
e ective use of the insecticide.

Insecticides Most Compatible with 
Integrated Pest Management (IPM). 
Nonresidual contact insecticides and 
certain short-residual products have 
the least adverse e ect on bee and 
natural enemy populations. If psyllids 
were intolerable the previous year, the 
best time to spray these products is 
when young psyllid nymphs are pres-
ent and before psyllids have become 
too abundant or produced excessive 
waxiness or other damage. Thoroughly 
spray infested parts, such as succulent 
terminals and the underside of leaves. 

Figure 12. Leave clippings from           
eugenia bushes as mulch on the ground 
for at least 3 weeks to allow parasites to 
complete their development and return 
to the shrubs where they lay eggs that 
parasitize other psyllid nymphs.



More than one application per season 
is generally needed during the times 
when psyllids are most active.

Nonresidual, Contact Insecticides. These 
products can control psyllids where 
infested plant parts can be thoroughly 
sprayed. Nonresidual, contact insec-
ticides have low toxicity to people, 
pets, and pollinators. They have little 
adverse impact on biological pest con-
trol, because they do not leave toxic 
residues that would kill natural en-
emies migrating in after their applica-
tion. Nonresidual contact insecticides 
include azadirachtin (AzaMax, Safer 

rand ioNeem), neem oil (Green Light 
Neem, Schultz Garden Safe rand 

Neem), insecticidal soap (Safer), and 
narrow-range oil ( onide Horticultural 
Oil, Monterey Horticultural Oil).

Unless plants are too tall to achieve 
adequate coverage and avoid excessive 
drift of spray, these products are an 
especially good choice on acacia, euge-
nia, pepper tree, and other hosts with 
natural enemies that may not provide 
biological control until later in the 
season or are only partially e ective at 
that location. Spraying nonpersistent 
insecticides early in the season before 
natural enemies build up and migrate 
from nearby unsprayed plants is com-
patible with late-season biological 
control. Monitor after the application. 

If natural enemies become abundant, 
avoid spraying again.

Spinosad. Spinosad is a fermentation 
product of a naturally occurring bacte-
rium. This insecticide (Captain Jack’s 
Deadbug rew, Conserve, Monterey 
Garden Insect Spray) persists about 1 
week. It has translaminar activity (is 
absorbed short distances into plant 
tissue) so it can better reach psyllid 
nymphs in leaf and shoot crevices and 
pits in comparison with the products 
above. Spinosad can be toxic to certain 
natural enemies (e.g., predatory mites, 
syrphid y larvae) and bees when 
sprayed and for about 1 day afterward; 

Table 1. Introduced Psyllid Pests in California Landscapes.



do not apply spinosad to plants that are 
owering.

Insecticides More Toxic to Psyllids 
and Bene cial Insects. Systemic 
neonicotinoids are the most practi-
cal insecticides for psyllids infesting 
large plants and where the more IPM-
compatible products are inadequate.        
Neonicotinoids such as dinotefuran 
(Safari) and imidacloprid ( ayer Ad-
vanced Tree & Shrub Insect Control, 
Merit) are absorbed by one plant part 
(e.g., roots or trunks) and moved (trans-
located) to other plant parts. Some 
products can be sprayed onto plant 
foliage, but drenching or injecting soil, 
or for woody species injecting or spray-
ing trunks (if the product is labeled for 
these application methods), minimizes 
environmental contamination and 
may be more e ective than spraying 
foliage. Trunk application of systemic 
insecticide can provide relatively rapid 
control. With soil application, there is a 
longer time delay between application 
and insecticide action.

Neonicotinoids have low, moderate, or 
severe adverse impact on natural en-
emies and pollinators, varying with the 
product, situation, and the species and 
life stage of invertebrate. Neonicotinoid 
insecticides can translocate to owers 
and poison natural enemies and pol-
linators that feed on nectar and pollen. 
Delay systemic insecticide application 
until after plants have completed their 
seasonal owering, unless the product 
label directs otherwise. Where other 
plants grow near treated plants, those 
other plants may also take up some of 
the soil-applied insecticide or become 
contaminated with insecticide spray 
drift. Delay soil application or foliar 
spraying of systemics when possible 
until the nearby plants are also done 

owering.

To avoid tree injury and potential 
spread of pathogens on contaminated 
tools, use a soil application or trunk 
spray whenever possible instead of in-
jecting or implanting trees with insec-
ticide. Injecting or implanting trunks 
or roots injures trees, and it is di cult 
to repeatedly place insecticide at the 
proper depth. If injecting or implanting 
multiple trees, prevent the potential Figure 13. Common introduced (or exotic) psyllids in California.



spread of pathogens on contaminated 
tools. efore moving to work on each 
new tree, scrub any plant sap from tools 
or equipment that penetrate trees and 
disinfect them with a registered disin-
fectant (e.g., bleach). Avoid methods that 
cause large wounds, such as implants 
placed in holes drilled in trunks. Do not 
implant or inject roots or trunks more 
than once a year.

Insecticides to Avoid. Carbamates 
(such as carbaryl), the systemic organo-
phosphate acephate (Lilly Miller Ready-
to-Use Systemic, Orthene), nonsystemic 
organophosphates (malathion), and py-
rethroids ( uvalinate, permethrin) also 
can be applied. Except for infestations 
of the Asian citrus psyllid, these insecti-
cides are not recommended. These mate-
rials are highly toxic to natural enemies 
and pollinators and can cause outbreaks 
of spider mites or other pests. ecause 
their use in landscapes and gardens 
can run or wash o  into storm drains 
and contaminate municipal wastewater, 
these insecticides are being found in 
surface water and are adversely a ect-
ing nontarget, aquatic organisms.
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THRIPS

Thrips, order Thysanoptera, are tiny, 
slender insects with fringed wings. 
They feed by puncturing the epidermal 
(outer) layer of host tissue and sucking 
out the cell contents, which results in 
stippling, discolored ecking, or silver-
ing of the leaf surface (Figures 1 and 2). 
Thrips feeding is usually accompanied 
by black varnishlike ecks of frass 
(excrement) (Figure 2). Pest species are 
plant feeders that discolor and scar leaf, 

ower, and fruit surfaces, and distort 
plant parts or vector plant pathogens. 
Many species of thrips feed on fungal 
spores and pollen and are often in-
nocuous. However, pollen feeding on 
plants such as orchids and African 
violets can leave unsightly pollen de-
posits and may reduce ower longevity. 
Certain thrips are bene cial predators 
that feed on other insects and mites.

Thrips can readily move long distances 
oating with the wind or transported 

on infested plants, and exotic spe-
cies are periodically introduced. For 
example, myoporum thrips causes 
severe galling of Myoporum laetum and 
M. paci cum (Figure 3). Originally from 
New Zealand, this thrips was intro-
duced into Southern California and 
spread to most areas of the state where 
its hosts are grown. See Pest Note: Myo-
porum Thrips for more information.

IDENTIFICATION
Most adult thrips are elongate, slender, 
minute (less than 1/20 inch long), and 
have long fringes on the margins of 
both pairs of their long, narrow wings 
(Figures 4 and 5). Immatures (called 
larvae or nymphs) are oblong or slen-
der and elongate and lack wings. Most 
thrips range in color from translucent 
white or yellowish to dark brown or 
black. A few species are brightly col-
ored, such as the distinctive reddish-

orange larvae of the predatory thrips, 
Franklinothrips orizabensis and F. vespi-
formis.

Feeding results in various tissue re-
sponses, including scar formation and 
distorted growth. ehavior, body ap-
pearance, and host plants help to dis-
tinguish among thrips species (Table 1 
and Figure 11). For example, three dark 
spots on each forewing distinguish 
the adult predaceous sixspotted thrips 
from pest thrips. Adults of western 

ower thrips and onion thrips are 
noticeably larger than avocado and 
citrus thrips adults, so mature body 
size helps to distinguish them when 
they occur together on the same host 
plant. Nonprofessionals may be able 
to identify thrips using the resources 
listed in References. However, thrips 
can be positively identi ed to species 
only by an expert. Fortunately, most 
thrips are susceptible to some of the 
same controls, such as exclusion and 
certain insecticides.

It is more important to distinguish 
among thrips species in situations 
where integrated pest management 
methods are used. For example, each 
species of natural enemy preys on and 
helps to control only certain species 
of thrips or other pests. Certain thrips 
occur on many di erent plants but 
damage only a few of the plant species 
on which they are found. Identifying 
the species of thrips may reveal that it 
is harmless in certain situations and no 
control action is needed. For example, 
avocado thrips and greenhouse thrips 
super cially scar avocado fruit skin. 
Citrus thrips and western ower thrips 
are also found in avocado but do not 
damage avocados. Citrus thrips occur 
on many species of plants but damage 
only blueberries and citrus.

Figure 1. Silvering caused by green-
house thrips feeding. 

Figure 2. Black feces and white feeding 
scars from western ower thrips. 

Figure 3. Myoporum shoots galled by 
myoporum thrips. 

Figure 4. An adult, egg, and two larvae 
of Cuban laurel thrips. 



LIFE CYCLE
Thrips hatch from an egg and develop 
through two actively feeding larval 
stages and two nonfeeding stages, the 
prepupa and pupa, before becoming 
an adult (Figure 5). Late-instar larvae 
change greatly in appearance and 
behavior and are called prepupae and 
pupae, even though thrips do not have 
a true pupal stage.

Females of most plant-feeding spe-
cies lay their elongate, cylindrical to 
kidney-shaped eggs on or into leaves, 
buds, or other locations where larvae 
feed. The pale prepupae and pupae 
of most species drop to the soil or leaf 
litter or lodge within plant crevices or 
galls. Greenhouse thrips pupate openly 
on lower leaf surfaces; while pupae 
(and eggs) of some gall-making species, 
such as Cuban laurel thrips and myo-
porum thrips, occur on leaf surfaces 
but are enclosed within distorted plant 
tissue. Thrips have several generations 
(up to about eight) a year. When the 
weather is warm, the life cycle from 
egg to adult may be completed in as 
short a time as 2 weeks.

DAMAGE
Thrips feeding on plants can dam-
age fruit, leaves, and shoots and very 
noticeably a ect plants’ cosmetic ap-
pearance. However, thrips rarely kill 
or threaten the survival of trees and 
shrubs. Herbaceous ornamentals, and 
certain vegetable crops, are more sus-
ceptible to serious injury from thrips 
feeding and thrips-vectored viruses, 
especially when plants are young.

Thrips feeding can stunt plant growth 
and cause damaged leaves to become 
papery and distorted, develop tiny 
pale spots (stippling), and drop prema-
turely. Infested terminals may discolor 
and become rolled. Petals may exhibit 

“color break,” which is pale or dark dis-
coloring of petal tissue that was killed 
by thrips feeding before buds opened. 
On some plants thrips can cause severe 
stunting to the early season ush of 
terminal growth. Cuban laurel thrips 
create tightly rolled, podlike leaf ter-
minals on Ficus and form galled foli-
age from midsummer through fall.   

Myoporum thrips can create tightly 
bunched and twisted terminal growth 
that resembles a gall, within which 
large numbers of thrips can survive 
and reproduce (Figure 3).

Western ower thrips is primarily a 
pest of herbaceous plants; but high 
populations can damage owers on 
woody plants, such as roses. Rose pet-
als may develop dark streaks and spots 
from feeding injury that occurred 
before the buds opened, or the ower 
buds may deform and fail to open. 
Western ower thrips also vectors 
Impatiens necrotic spot virus and Tomato 
spotted wilt virus, which can severely 
damage or kill certain vegetable crops 
and herbaceous ornamentals. 

Thrips cause brown to silvery, scabby 
scarring on the avocado and citrus 
fruit surface but do not harm the 
internal quality or avor of the fruit. 
Where thrips lay eggs on grapes, fruit 
may develop dark scars surrounded 
by lighter “halos.” Thrips feeding on 
apples, nectarines, and raspberries can 
deform or scar developing fruit. Citrus 
thrips feeding severely distorts blue-
berry shoot tips and foliage, reducing 
fruit yield.

In many thrips species, by the time 
their damage is observed, such as after 
buds open, the thrips may no longer be 
present. Some abiotic disorders, patho-
gens, and certain other invertebrates 
can cause damage resembling that of 
thrips. For example, various true bugs 
and mites also stipple foliage; and some 
true bugs produce dark fecal specks. 
Before taking control action, look care-
fully for the insects themselves to be 
certain that pest thrips are present and 
the cause of the damage.

MANAGEMENT
Thrips are di cult to control. If man-
agement is necessary, use an integrated 
program that combines the use of good 
cultural practices, natural enemies, and 
the most selective or least-toxic insecti-
cides that are e ective in that situation.

Monitoring
If thrips are a suspected cause of plant 
damage, thrips adults and larvae can 
be monitored by branch beating or 
gently shaking foliage or owers onto 
a light-colored sheet of paper, beat-
ing tray, or small cloth (Figure 6). For 
thrips that feed in buds or unexpanded 
shoot tips, clip o  several plant parts 
suspected of harboring thrips, place 
them in a jar with 70% alcohol (etha-
nol), and shake vigorously to dislodge 
the thrips. Strain the solution through 

lter paper so thrips can more read-
ily be seen. Watch the online video 
demonstration of this technique at                         
https://www.youtube.com/watch v= 
j0v6RfRKjHM&feature=youtu.be.

Adult thrips can also be monitored by 
hanging bright yellow sticky traps in or 
near host plants (Figure 7).

Figure 5. Life cycle and stages of thrips.

Figure 6. Shaking foliage over paper to 
dislodge and detect thrips. 



Be aware that the presence of thrips 
does not mean that damage will result 
from their feeding. Large numbers 
of thrips in traps, or adults in owers 
feeding on pollen, do not necessarily 
indicate that control action is needed. 
Plants suspected of being infected by 
thrips-vectored viruses can be reliably 
diagnosed only by sending properly 
collected samples from symptomatic 
plants to a laboratory that tests for 
plant pathogens.

Biological Control
Predatory thrips (Table 2), green lace-
wings, minute pirate bugs, mites, and 
certain parasitic wasps help to control 
plant-feeding thrips. To conserve and 
encourage naturally occurring popula-
tions of these bene cials, avoid creating 
dust and consider periodically rinsing 
dust o  of small plants, avoid persis-
tent pesticides, and grow a diversity of 
plant species.

Where thrips are a problem, learn 
whether that pest has speci c natural 
enemies important in its control. For 
example, a minute pirate bug, Macro-
tracheliella nigra, and green lacewing 
larvae are important predators of 
Cuban laurel thrips. Euseius species 
mites are important predators of citrus 
thrips (Figure 8). With greenhouse 
thrips in Southern California up to 50% 
of its eggs are killed by a tiny wasp, 
Megaphragma mymaripenne. After feed-
ing inside during its larval stage then 
pupating, the emerging adult parasite 
leaves a relatively large round hole in 
the tiny thrips egg. Conversely, when 
a greenhouse thrips emerges from an 
unparasitized egg, part of the egg shell 
is often visible at the side of the egg 
blister. Thripobius semiluteus parasitizes 
greenhouse thrips larvae. Thrips para-
sitized by this wasp’s larvae become 
swollen around the head and turn 
black, in contrast to the pale color of 
unparasitized greenhouse thrips larvae 
(Figure 9). Unlike healthy black mature 
thrips, the black parasitized larvae are 
smaller and do not move.

There is little research-based informa-
tion on the e ectiveness of releasing 
thrips natural enemies in gardens 
and landscapes. Releasing purchased 

natural enemies, in most situations, is 
unlikely to provide satisfactory thrips 
control.

Cultural Control
Thrips species that feed on many dif-
ferent plant species often move into 
gardens and landscapes when plants 
in weedy areas or grasslands begin 
to dry in spring or summer. Avoid 
planting susceptible plants next to 
these areas, and control nearby weeds 
that are alternate hosts of pest thrips. 
Grow plants that are well-adapted to 
conditions at that site. For example, 
plants adapted to grow in full sun can 
be stressed when planted in shady 
conditions and may be more suscep-
tible to thrips damage. Provide ap-
propriate cultural care to keep plants 
vigorous and increase their tolerance 
to thrips damage. Keep plants well 
irrigated, and avoid excessive appli-
cations of nitrogen fertilizer, which 
may promote higher populations of 
thrips. Old, spent owers can harbor 
thrips, so their removal and disposal 
is sometimes recommended. However, 
the general bene t of this practice in 
landscapes is unknown; and old blos-
soms also commonly shelter bene cial 
predators of thrips.

Investigate the availability of resistant 
cultivars. For example, western ower 
thrips more often damages fragrant, 
light-colored, or white roses. Rose 
cultivars, with sepals that remain 
tightly wrapped around the bud until 
just before blooms open, have fewer 
thrips problems. Where Cuban laurel 
thrips is a problem on Indian laurel g 
you can plant Ficus microcarpa, `̀ Green 
Gem,” which is mostly resistant to this 
pest.

Pruning. Prune and destroy injured 
and infested terminals when manag-
ing a few small specimen plants in 
the landscape. Avoid shearing plants, 
which is the clipping of dense foliage 
to maintain an even surface on formal 
hedges or creating speci c shapes 
(topiary). Shearing stimulates thrips-   
susceptible new growth. Prune by cut-
ting plants just above branch crotches 
and nodes instead of shearing o  
terminals.

Prune during speci c times of the year 
to help control certain thrips. Prune 
o  galled, rolled terminals of Indian 
laurel g during winter to greatly re-
duce thrips damage the next summer. 
Relatively few Cuban laurel thrips 
can survive the winter outside of the 
protection provided by the leaves they 
gall. Instead of pruning avocado during 
February through April, January prun-
ing may reduce thrips scarring of fruit. 
January pruning can induce additional 
avocado growth ush during May fruit 
set and reduce thrips scarring of fruit. 
When succulent foliage is abundant in 
spring thrips tend to remain and feed 
on leaves and not move to fruit. Prun-
ing the interior of citrus trees can in-
crease predaceous mite populations in 
the exterior canopy, thereby reducing 
fruit scarring by citrus thrips.

Figure 7. Covering a yellow sticky trap 
with clear plastic so thrips it captures 
can be examined later. 

Figure 8. Euseius predatory mite eating 
a citrus thrips larva. 

Figure 9. Adult parasitic wasp (right), 
black parasite pupae, and yellow green-
house thrips larvae. 



damage is noticed on ripening fruit 
or distorted terminals, the thrips that 
caused the damage are often gone. No 
pesticide application will restore the 
appearance of injured tissue; plants 
will remain damaged until leaves drop, 
injury is pruned o , or new unblem-
ished fruit is produced. Where plant 
viruses are a problem, insecticides 
typically do not kill thrips fast enough 
to prevent the transfer of virus from 
thrips to plants. Using row covers or 
other methods to prevent thrips in-
festation is the most e ective way to 
prevent infection by thrips-vectored 
viruses.

Thrips can be di cult to control e ec-
tively with insecticides, partly because 
of their mobility, feeding behavior, and 
protected egg and pupal stages. Im-
proper timing of application, failure 
to treat the proper plant parts, and 
inadequate spray coverage when using 
contact materials are common mistakes 
that can prevent potentially e ective 
insecticides from actually providing 
control. Before using a pesticide, learn 
more about the biology of your pest 
species and the characteristics of avail-
able products by reading the label and 
consulting the Active Ingredients Data-
base in the online version of this Pest 
Note at www.ipm.ucanr.edu. Often you 
will learn chemical control cannot be 
e ective until the next season, when 
new plant growth develops. Certain 
products are available only by hiring a 
professional applicator. If insecticides 
are used, combining their use with ap-
propriate cultural practices and other 
methods usually improves the pest 
control.

Silver or gray is the most e ective 
color for synthetic re ective mulch 
or mesh, but white also works. Some 
organic mulches (e.g., straw) and living 
mulches (e.g., interplanting the crop 
with buckwheat, Fagopyrum esculentum) 
may also repel certain pests, but this is 
not as well documented. Commercially 
available synthetics include aluminum-
metalized polyethylene and silver-
embossed polyethylene plastic lms. If 
handled carefully, these may be used 
for more than one season. Aluminum 
foil is also e ective and may be suitable 
for a small garden; but it is expensive 
and di cult to reuse because it is deli-
cate to handle.

Synthetic mulch application methods 
include:

• Transplant seedlings through 
holes in the mulch.

• Apply the mulch before plants 
emerge from the soil and leave a 
narrow, mulch-free strip along the 
planting row.

• Lay lightweight material that al-
lows light and air penetration over 
the top of a crop that is sturdy 
enough to lift the material as it 
grows.

In addition to temporarily repelling 
certain ying insects, mulch may 
improve growth of certain crops by 
increasing light levels, keeping soil 
warmer overnight, reducing weed 
growth, and conserving soil moisture. 
Mulch can also have negative e ects. It 
can increase crop susceptibility to root 
diseases, prevent the use of overhead 
watering, and make it more di cult 
to know whether you are maintain-
ing proper soil moisture in the rooting 
zone of a plant. Most recyclers will 
not accept plastics with soil on them; 
therefore, plastic mulches typically are 
disposed of in land lls. Investigate 
which material and methods are likely 
to work best in your situation.

Chemical Control
Although thrips damage is unsightly, 
it does not usually warrant the use 
of insecticides in gardens and land-
scapes. Feeding injury typically does 
not become apparent until after tissue 
grows and expands. Thus, by the time         

Row Covers. Row covers, hot caps, and 
other types of cages with a ne mesh 
can exclude thrips and other insects 
from vegetables and other young her-
baceous plants (Figure 10). Apply row 
covers before crops emerge or to pest-
free plants during planting. Plants are 
normally covered or caged only while 
they are young and most susceptible to 
damage. Once plants become larger or 
temperatures get warmer, remove cov-
ers to provide enough growing space 
and to prevent overheating. Drip or 
furrow irrigation is generally necessary 
when using row covers.

Any type of covering that excludes 
insects but allows light and air penetra-
tion can be used. With sturdy crops 
that do not grow too tall, oating row 
covers (vented polyethylene, spun-
bonded polyester, point-bonded poly-
propylene) can be placed on top of beds 
with no frames or hoops. The crop itself 
lifts the fabric as it grows. For plants 
that grow upright or have sensitive tips 
that might be damaged when pushing 
against covers, use hoops, plastic tun-
nels, or wire strung between posts to 
hold up covers. Wood, wire, or plastic 
frames covered with muslin, nylon, or 
other ne mesh can be used for several 
years.

Re ective Mulch. Mulch or mesh that 
re ects light interferes with certain 

ying insects’ ability to locate plants. 
If the plants are initially pest-free, and 
relatively small in comparison with the 
surface area that is covered with re ec-
tive material, re ective mulch can delay 
or reduce the extent to which young 
plants become infested by winged 
aphids and adult leafhoppers, thrips, 
and white ies. In ower and vegetable 
crops that are especially sensitive to 
insect-vectored viruses, the cost and 
e ort of using re ective mulch may 
be justi ed; because the mulch can 
be signi cantly more e ective than 
insecticides in preventing or delaying 
infection of small plants. As plants 
grow larger, re ective mulch becomes 
increasingly less e ective and other 
management methods may be needed. 
Re ective mulch ceases to repel insects 
by the time the plant canopy covers 
more than about half of the soil surface.

Figure 10. Wires or plastic hoops hold 
up screening that excludes insects from 
small plants.



Insecticides Most Compatible with 
IPM. Contact insecticides that do not 
leave persistent residues can be e ec-
tive for greenhouse thrips and other 
species that feed openly on plants. 
These products have low toxicity to 
people, pets, and pollinators and rela-
tively little adverse impact on biological 
pest control; because they do not leave 
toxic residues that would kill natural 
enemies migrating in after their ap-
plication. Contact insecticides include 
azadirachtin (AzaMax, Safer Brand 
BioNeem), insecticidal soaps (Safer), 
narrow-range oil (Bonide Horticultural 
Oil, Monterey Horticultural Oil), neem 
oil (Green Light Neem, Schultz Garden 
Safe Brand Neem Oil), and pyrethrins, 
which many products combine with 
piperonyl butoxide (Ace Flower & 
Vegetable Insect Spray, Garden Tech 
Worry Free Brand Concentrate). To be 
e ective, contact sprays must be ap-
plied to thoroughly cover buds, shoot 
tips, and other susceptible plant parts 
where thrips are present. On plants 
with a history of unacceptable damage, 
begin treatment early when thrips or 
their damage is rst observed. Unless 
directed otherwise by the product label, 
periodically repeat the application as 
long as pest thrips and susceptible 
plant parts are both present.

Spinosad (Captain Jack’s Deadbug Brew, 
Green Light Lawn & Garden Spray 
with Spinosad 2, Monterey Garden 
Insect Spray) is generally more e ec-
tive against thrips than the products 
above. Spinosad lasts 1 week or more 
and moves short distances into sprayed 
tissue (has translaminar activity) to 
reach thrips feeding in protected plant 
parts. Adding horticultural oil to the 
spray mix can increase its persistence 
within plant tissue. This insecticide is 
a fermentation product of a naturally 
occurring bacterium, and certain for-
mulations are organically acceptable. 
Spinosad can be toxic to certain natural 
enemies (e.g., predatory mites, syrphid 

y larvae) and bees when sprayed and 
for about 1 day afterward; do not apply 
spinosad to plants that are owering.

Insecticides More Toxic to Thrips and 
Bene cial Insects. Systemic insecti-
cides are absorbed by one plant part 

(e.g., roots) and moved (translocated) to 
other plant parts. Trunk spray or injec-
tion of an e ective, systemic, neonic-
otinoid insecticide can provide rela-
tively rapid control. With soil drench 
or injection, there is a longer time delay 
between neonicotinoid application and 
insecticide action. Neonicotinoids vary 
in e ectiveness for thrips control. For 
example, dinotefuran (Safari), available 
to professional applicators, can provide 
good control of thrips. Imidacloprid 
(Bayer Advanced Tree & Shrub Insect 
Control, Merit) commonly fails to pro-
vide satisfactory thrips control, and 
imidacloprid generally is not recom-
mended for thrips.

Neonicotinoids have low, moderate, or 
severe adverse impact on natural en-
emies and pollinators varying with the 
product, situation, and the species and 
life stage of invertebrate. Neonicotinoid 
insecticides can translocate to owers 
and may harm natural enemies and 
pollinators that feed on nectar and pol-
len. Delay systemic insecticide applica-
tion until after plants have completed 
their seasonal owering, unless the 
product label directs otherwise. Where 
the roots of nearby plants grow near 
treated plants, those other plants may 
also take up some of the soil-applied 
insecticide. Delay soil application, 
when possible, until after the nearby 
plants are also done owering.

To avoid tree injury and potential 
spread of pathogens on contaminated 
tools, use a soil application or trunk 
spray whenever possible, instead of 
injecting or implanting trees with 
insecticide. Injecting or implanting 
trunks or roots injures trees, and it is 
di cult to repeatedly place insecticide 
at the proper depth. If injecting or 
implanting multiple trees, prevent the 
potential spread of pathogens on con-
taminated tools; before moving to work 
on each new tree, scrub any plant sap 
from tools or equipment that penetrate 
trees and disinfect them with a regis-
tered disinfectant (e.g., bleach). Avoid 
methods that cause large wounds, such 
as implants placed in holes drilled in 
trunks. Do not implant or inject roots 
or trunks more than once a year.

Insecticides to Avoid. The systemic 
organophosphate acephate (Lilly Miller 
Ready-to-Use Systemic, Orthene) is 
available for ornamental, nonfood 
plants. Avoid using it. Acephate can 
be highly toxic to natural enemies 
and pollinators and can cause spider 
mites to become abundant and damage 
plants after its application.

Avoid foliar sprays of other organo-
phosphate insecticides (e.g., malathion), 
carbamates (carbaryl), or pyrethroids 
(e.g., bifenthrin, cy uthrin, uvalinate, 
and permethrin). These materials are 
highly toxic to natural enemies and 
pollinators, can cause spider mite out-
breaks, and are not particularly e ec-
tive against most thrips. Because their 
use in landscapes and gardens can run 
or wash o  into storm drains and con-
taminate municipal wastewater, these 
insecticides are being found in surface 
water and are adversely a ecting non-
target, aquatic organisms.

Greenhouse Thrips 
Management
Greenhouse thrips can infest many 
plant species but primarily is a pest 
of evergreen, broadleaved perenni-
als. It occurs mainly on the underside 
of leaves and on fruit clusters or 
other plant parts that touch each other. 
Greenhouse thrips is sluggish and 
the adults tend not to y. Individuals 
feed in groups and populations usu-
ally begin in a limited part of the plant 
and spread slowly. If the underside of 
leaves on susceptible plants are regu-
larly inspected to allow early detection 
and removal of new infestations, prun-
ing o  colonies can be e ective.

Greenhouse thrips is readily controlled 
with thorough application of contact 
sprays such as horticultural oil, natural 
pyrethrins (plus piperonyl butoxide), 
or insecticidal soaps to the underside 
of infested leaves. Repeat applica-
tions may be necessary. Keep in mind 
that greenhouse thrips have natural 
enemies in the landscape (discussed 
above). Assess whether spraying is 
warranted and select materials that are 
least toxic to natural enemies.



Table 1. Some Common Pest Thrips and Their Host Plants.

Table 2. Some Common Bene cial Predatory Thrips.



Figure 11. Pest Thrips and Their Damage. 
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