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When Monitoring Is the Best Action
The Case of Two “Flux Diseases”

polyphagous shothole borer (these 
two insects also invade trees en masse, 
creating multiple weeping points).

Causes
The two flux problems are thought to 
have different causes. Slime flux is 
associated with bacterial wetwood, a 
condition in which the heartwood and 
parts of sapwood become soaked with 
liquid containing high levels of bacte-
ria. The bacteria ferment the liquid, 
increasing its pressure until it oozes 
out through a bark crack or wound. 

Alcoholic flux (or foamy flux) is 
thought to be caused by bacteria in the 
bark and cambium—shallow compo-
nents of the tree, not extending into the 
wood—and here, too, the fermenting 
liquid is forced out of a wound or crack. 

The differences in bacteria and the 
location of infection (wood vs. cam-
bium) likely cause the two liquids to 
differ in smell and appearance.

Management
Despite their prominence, both types 
of flux are thought to be minor prob-
lems in landscape trees (in contrast to 
within some fruit or nut trees, where 

Two “sap flux” diseases observed in land-
scape trees – bacterial wetwood (or 
slime flux) and alcoholic (“foamy”) 
flux—often trigger demands that a 
landscaper “do something.” Yet the 
most appropriate action may be to 
provide cultural care and to monitor 
for any additional problems rather 
than to apply chemicals or undergo 
drastic “tree surgery.”

Symptoms
A single wound or bark crack located 
on the trunk or a large branch may be 
observed that is actively oozing or 
bleeding. The oozing liquid is usually 
clear and may be sour-smelling in the 
case of slime flux, or frothy (Figure 1) 
and “fermented-smelling” in the case 
of alcoholic flux. 

mulberry, elm, and oak. The flux point 
occurs singly, may be isolated on an 
otherwise-healthy trunk, branch, or 
stub, is often associated with pruning 
wounds, and is usually not too close 
to the ground (usually above one 
meter in height or so). 

When multiple flux points are present 
(seldom more than two or three), they 
originate from obvious wounds or 
bark cracks, and each remains iso-
lated—they do not coalesce to form a 
large diffuse bleeding canker as seen 
with some Phytophthora infections. 
Removing the bark around the fluxing 
wound reveals healthy tissue, in con-
trast to Phytophthora infections like 
Sudden Oak Death, where discolored 
cankers are present below the bark. 

In addition, the volume of the fluxing 
liquid is usually substantial, wetting 
the bark for some distance below (in 
contrast to canker diseases that pro-
duce only a few droplets of liquid or 
none at all). 

Importantly, there will be no entry 
holes or other evidence of insect infes-
tation, thus differentiating the fluxes 
from beetle-vectored infections such 
as foamy bark canker of oaks or the 
Fusarium infection carried by the 

The bleeding is often vigorous, and the 
liquid stains the bark below dark 
brown or black, whereas the bark 
above remains completely unaffected 
(the stain often resembles a comet 
with a long “tail” extending below the 
bleeding wound) (Figure 2).

Differential diagnosis
Flux problems can affect any tree spe-
cies, but appear most commonly on 
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Figure 1. Foamy flux material on almond 
bark.

Figure 2. Bleeding wound on Coast live oak.

...continued on page 5
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The Ficus Leaf-Rolling Psyllid
A New Pest of Ficus microcarpa

A new psyllid pest that causes a distinc-
tive, tight, typically complete rolling of 
leaves (Figure 1), has been found on 
Ficus microcarpa (Chinese banyan, 
Indian laurel fig) in Los Angeles, 
Orange, San Bernardino, Ventura, San 
Diego, and Riverside counties. This 
species of Ficus is one of our most 
common, useful, and widespread 
ornamental landscape trees. Inciden-
tally, it has also long been a target for 
numerous exotic pests.

The psyllid, identified as Trioza brevi-
genae and tentatively named the Ficus 
Leaf-Rolling Psyllid (FLRP), was dis-
covered in February 2016 south of Los 
Angeles in Carson, California and 
appears to have spread rapidly among 
the six counties listed above. It has 
only been observed on Ficus micro-
carpa (sometimes incorrectly called F. 
nitida or F. retusa).

Damage
The FLRP appears to be almost exclu-
sively attracted to the newest developing 
leaves, which are softer, more pliable, 
and easier to roll. Damage is fairly 
obvious and conspicuous on heavily 
infested trees. Leaves at the branch 
and twig tips are typically rolled 
tightly and completely into narrow 
cylinders (Figures 1 and 2), some-
times eventually compressed to only 
about 3–5 mm in diameter (Figure 3). 

Rolled leaves, though brittle, remain 
green throughout, although other 
pests, such as Josephiella microcarpae 
(the leaf gall wasp) and various mealy-
bug species, might be present and may 
discolor or further deform them.

The rolled leaves could be mistaken 
initially for damage from Gynai-
kothrips ficorum (the Cuban laurel 
thrips), which creates a gall by folding 
the leaf blade adaxially (upper sur-
face) along the rachis. However, care-
ful observation will quickly show the 
distinct difference between the rolled 
leaf (caused by the FLRP) and folded 
leaf (caused by Cuban laurel thrips).

Also, the folded leaf gall from the 
Cuban laurel thrips typically has dark 
or purplish flecking or stippling on 
the abaxial (lower) leaf surface.

Description and Identification
Peeling back the rolled leaf blades typi-
cally reveals various developmental 
stages of FLRP nymphs (Figure 4). 
Early instars are 1–2.5 mm long, oblong, 
dark grayish-tan initially, changing to 
brownish and then brownish-green. 

Advanced nymphal instars have skirts 
of long, white, waxy filaments at cra-
nial and caudal parts of their bodies 
(Figure 5). Wing pads are typically vis-
ible in later developmental stages. 

Cast skins of the final instar FLRP 
nymphs from which the adults have 
emerged are often seen attached to the 
leaves. Also, small, oval, mostly orange-
colored nymphs embedded in leaf tis-
sue on the outside of the roll and 
observable to the naked eye are likely 
very early instars of the FLRP, although 
we have not confirmed this possibility.

Adult FLRPs are typically found out-
side and adjacent to rolled leaves (Fig-
ure 6); apparently they exit the confines 
of the rolled leaf immediately upon 
reaching adulthood. Adults are small 
(about 2.6–2.8 mm long). The head 
and thorax are brownish-green. The 
abdomen is green when young and 
brown when old. Wings are 3 mm 
long, transparent, with no color pat-
tern, and extend beyond the posterior 
end of the abdomen. Eyes are red and 
protruding (Figure 7). Females are 
larger than males.

The FLRP exhibits two peculiar behav-
iors. In one (the more common of the 
two observed), an individual psyllid sits 
on a leaf blade or perches on the mar-
gin of a rolled leaf, raises its abdomen 
until it is at about a 45-degree angle 
(Figure 8), and then moves it from side 
to side like a dog wagging its tail. In 
another, it extends one wing until it is at 
a right angle to the body, then waves it 
back and forth while walking.

Figure 1. The FLRP causes a distinctive, 
tight, typically complete leaf rolling on 
Ficus microcarpa.

Figure 2. Leaves infested with the FLRP 
are tightly and typically completely rolled 
into a narrow cylinder.

Figure 3. Sometimes the rolled cylinder of 
leaves reaches only about 5 mm in 
diameter.

...continued on page 4

Figure 4. An advanced nymphal instar of 
FLRP perches on the leaf margin.
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Management
Unfortunately, nothing is known about 
the management of the FLRP, and 
additional work will likely be needed. 
The spectrum of natural enemies of 
FLRP has not been studied, although 
we have found lacewings, lady beetles, 
and pirate bugs among the leaves. 

One management strategy likely war-
ranting evaluation includes vigilant 
scouting followed by judicious and 
immediate removal, bagging, and dis-
posal of shoot tips with infested leaves.

Frequent, periodic pruning, as is done 
for hedges and topiary, might also be 
an effective management technique by 
constantly removing infested leaves. 
Such regularly pruned Ficus specimens 
have frequently been observed with 
less damage from foliar pests such as 
the leaf gall wasp, Indian laurel thrips, 
and the FLRP. Timing of such pruning, 
though, might be critical; if possible 
and practical, time pruning so that 
resulting new growth appears at a time 
when FLRP activity is low, typically 
during the cooler months.

Because the FLRP primarily attacks new, 
soft, pliable new growth as it unfurls, 
management techniques that suppress 
new growth, such as withholding or 
lowering irrigation and fertilizers, 
might also be effective techniques for 
reducing infestations. Indeed, we have 
observed neglected trees with little or 

no irrigation and much reduced new 
growth that have many fewer pests, in-
cluding leaf gall wasps, Indian laurel 
thrips, and the FLRP.

The practices listed above could be 
combined with insecticidal treatment 
for noteworthy and valuable tree spec-
imens, although no pesticides have yet 
been tested specifically for FLRP. In 
these special cases, soil applications of 
imidacloprid or similar materials 
applied to the soil might be beneficial.

—Donald R. Hodel, Landscape Horti-
culture Advisor, UCCE Los Angeles 

County, drhodel@ucanr.edu; Gevork 
Arakelian, Entomologist, Los Angeles 

County Agricultural Commissioner/
Weights & Measures, GArakelian@

acwm.lacounty.gov; Linda M. Ohara, 
Biology Sciences Lab Technician, El 
Camino College, lohara@elcamino.

edu; Cheryl Wilen, Area IPM Advisor, 
UCCE San Diego, Orange, and Los 

Angeles counties, cawilen@ucanr.edu; 
Surendra K. Dara, Affiliated IPM 

Advisor and Strawberry and Vegetable 
Crops Advisor for UCCE Ventura, 

Santa Barbara, and San Luis Obispo 
counties, skdara@ucanr.edu

Read the full article, originally pub-
lished in the eJournal PalmArbor at 
ucanr.edu/sites/HodelPalmsTrees/
files/242336.pdf.

Lyme Disease in California. Published in 
early May, this revised Pest Note has new 
photos and statistics. Find it online at ipm.
ucanr.edu/PMG/PESTNOTES/pn7485.html. 

Asian Citrus Psyllid & Huanglongbing 
Disease has been updated, as the range of the 
psyllid continues to spread within California. 
Find it at ipm.ucanr.edu/PMG/PESTNOTES/
pn74155.html.

To access these and more than 165 other  
titles, visit UC IPM’s Pest Notes Web page, 
ipm.ucanr.edu/PMG/PESTNOTES .

Ficus Psyllid ...continued from p.3
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Figure 5. Advanced nymphal instars of 
FLRP are 1–2.5 mm long, oblong, dark gray 
initially changing to brownish and then 
brownish green, with a skirt of white cilia, 
the cilia longest anterior and posterior.

Figure 6. Adult FLRPs are typically found 
outside and adjacent to rolled leaves.

Figure 7. Adult FLRPS have transparent 
wings that extend beyond the abdomen 
and red, protruding eyes.

Figure 8. Adult FLRPs are frequently 
observed with raised abdomens, which 
they move from side to side like a dog 
wagging its tail.
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WHAT IS IPM? Integrated Pest Management (IPM) programs focus on long-term prevention of pests or their damage through 
a combination of techniques including resistant plant varieties, biological control, physical or mechanical control, and modification of 
gardening and home 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 nontar-
get organisms, and the environment.

Flux Diseases ...continued from p.2

they can be more serious). Neither dis-
ease affects tree structure, and slime 
flux only occasionally causes branch 
dieback. 

Foamy flux is typically also benign, as it 
usually dries up with the onset of cool 
weather in late fall. Importantly, no 
treatment has been shown to consis-
tently result in tree improvement, and 
chemical treatments are ineffective.

University of California
Division of Agriculture and Natural Resources
Statewide IPM Program
2801 Second Street
Davis, CA 95618-7774

E-mail: ucipm@ucanr.edu

Online: ipm.ucanr.edu/greenbulletin 
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Signs of the pest include accumulated 
frass (insect excrement) at the base of 
the leaves and pupal cases on the 
ground near the tree. Holes and tun-
neling can also be found at the base of 
palm fronds.

Palm Weevil  
...continued from p.1

In addition to Canary Island date 
palms, the South American palm wee-
vil is also known to attack coconut 
palms, date palms, and the king sago 
palm in the cycad family.

It is believed that the spread of this pest 
can be delayed with the fast detection 
and removal of infested trees. Chipping 
(Figure 4), burning, and burying 
infested material deeply can reduce the 
likelihood that SAPW will emerge and 
escape from infested palms.

To report a palm displaying SAPW 
symptoms in San Diego County, please 
call the County Department of Agri-
culture, Weights & Measures Insect/
Bee Hotline at 1–800–200–2337. If the 
affected palm tree is in another county, 
please contact your local agricultural 
commissioner’s office.

—Jennifer Pelham, UCCE Area Envi-
ronmental Horticulture Advisor UCCE 

San Diego & Orange counties,  
jlpelham@ucanr.edu; Tracy Ellis, Agri-

cultural Entomologist, County of San 
Diego, Tracy.Ellis@sdcounty.ca.gov.

Slime flux has occasionally been 
treated with scribing (excision) of the 
margins of the bleeding canker, but 
this is supported only by anecdotal 
evidence. On the other hand, such 

“surgery” may risk interfering with the 
tree’s own process for compartmental-
izing and sealing-over the damaged 
area. Because of this concern, installa-
tion of drainage tubes is also no longer 
recommended. 

Instead, provide appropriate cultural 
care—which may mean providing 
water—and avoid wounding the tree. 
The bark staining can often be washed 
off with water. 

Additionally, continue monitoring the 
tree, as other problems (such as Phy-
tophthora or other canker diseases 
like Armillaria) could occur on the 
same tree and should not be allowed 
to go unnoticed as they can resemble 
the flux diseases, but are distinguish-
able upon closer examination.

—Igor Lacan, Urban Forestry Advisor, 
UCCE San Francisco Bay Area, 

ilacan@ucanr.edu 
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Figure 4. Chipping Canary Island date 
palm to reduce SAPW population.

Stained wood exuding fluid around the 
crotch due to bacterial wetwood infection.
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