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Organic Herbicides –
Do they work?

that increasing the adjuvant concentra on up to 1% v/v

o en leads to improved weed control, possibly due to
be er coverage. Work con nues in this area, as manufac‐
turers
con nue to develop more organic adjuvants. Be‐
W. Thomas Lanini, Coopera ve Extension Weed Ecologist, Decause organic herbicides lack residual ac vity, repeat ap‐
partment of Plant Sciences,University of California, Davis
plica ons will be needed to control new flushes of weeds.
In recent years, several organic herbicide products have
Temperature and sunlight have both been suggested as
appeared on the market. These include Weed Pharm
factors
aﬀec ng organic herbicide eﬃcacy. In several field
(20% ace c acid), C‐Cide (5% citric acid), GreenMatch
studies,
we have observed that organic herbicides work
(55% d‐limonene), Matratec (50% clove oil), WeedZap
be er when temperatures are above 75F. Weed Pharm
(45% clove oil + 45% cinnamon oil), and GreenMatch EX
(ace
c acid) is the excep on, working well at tempera‐
(50% lemongrass oil), among others. These products are
tures
as low as 55F. Sunlight has also been suggested as
all contact‐type herbicides and will damage any green
vegeta on they contact, though they are safe as directed an important factor for eﬀec ve weed control. Anecdotal
sprays against woody stems and trunks. These herbicides reports indicate that control is be er in full sunlight.
kill weeds that have emerged, but have no residual ac vi‐ However, in a greenhouse test using shade cloth to block
ty on those emerging subsequently. Addi onally, these 70% of the light, it was found that weed control with
herbicides can burn back the tops of perennial weeds, but WeedZap improved in shaded condi ons (Table 3). The
greenhouse temperature was around 80F. It may be that
perennial weeds recover quickly.
under warm temperatures, sunlight is less of a factor.
These products are eﬀec ve in controlling weeds when
the weeds are small and the environmental condi ons are Organic herbicides are expensive at this me and may not
be aﬀordable for commercial crop produc on. Because
op mum. In a recent study, we found that weeds in the
these
materials lack residual ac vity, repeat applica ons
cotyledon or first true leaf stage were much easier to con‐
trol than older weeds (Tables 1 and 2). Broadleaf weeds will be needed to control perennial weeds or new flushes
were also found to be easier to control than grasses, pos‐ of weed seedlings. Finally, approval by one's organic cer‐
sibly due to the loca on of the growing point (at or below fier should also be checked in advance as use of such
alterna ve herbicides is not cleared by all agencies.
the soil surface for grasses), or the orienta on of the
leaves (horizontal for most broadleaf weeds) (Tables 1
Review tables on following page...
and 2).
Organic herbicides only kill contacted ssue; thus, good
coverage is essen al. In test comparing various spray vol‐
umes and product concentra ons, we found that high
concentra ons at low spray volumes (20% concentra on
in 35 gallons per acre) were less eﬀec ve than lower con‐
centra ons at high spray volumes (10% concentra on in
70 gallons per acre). Applying these materials through a
green sprayer (only living plants are treated), can reduce
the amount of material and the overall cost
(h p://www.ntechindustries.com/weedseeker‐
home.html). Adding an organically acceptable adjuvant
has resulted in improved control. Among the organic ad‐
juvants tested thus far, Natural wet, Nu Film P, Nu Film
17, and Silwet ECO spreader have performed the best.

The Silwet ECO spreader is an organic silicone adju‐
vant which works very well on most broadleaf weeds,
but tends to roll oﬀ of grass weeds. The Natural wet,
Nu Film 17 and Nu Film P work well for both broad‐
leaf and grass weeds. Although the recommended
rates of these adjuvants is 0.25 % v/v, we have found
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(Table 1. Broadleaf (pigweed and black nightshade) weed control (% control at 15 days a er treatment), when treated
12, 19, or 26 days a er emergence.

GreenMatch Ex 15%
GreenMatch 15%
Matran 15%
Ace c acid 20%
WeedZap 10%
Untreated

-----------------Weed age--------------------12 Days old 19 days old 26 days old
89
11
0
83
96
17
88
28
0
61
11
17
100
33
38
0
0
0

Table 2. Grass (Barnyardgrass and crabgrass) weed control (% control at 15 days a er treatment), when treated 12, 19,
or 26 days a er emergence.

GreenMatch Ex 15%
GreenMatch 15%
Matran 15%
Ace c acid 20%
WeedZap 10%
Untreated

-----------------Weed age--------------------12 Days old 19 days old 26 days old
25
19
8
42
42
0
25
17
0
25
0
0
0
11
0
0
0
0

Table 3. Weed control with WeedZap (10% v/v) in rela on to adjuvant, spray volume and light levels. Plants grown in
the greenhouse in either open condi ons or under shade cloth, which reduced light by 70%.

Pigweed control (%) Mustard control (%)
Sun Shade
Sun Shade
WeedZap + 0.1%v/v Eco Silwet (10 gpa)
31.7 93.3
26.7 35.0
WeedZap + 0.5%v/v Eco Silwet (10 gpa)
31.7 48.3
43.3 71.7
WeedZap + 0.5%v/v Natural Wet (70 gpa) 26.7 94.7
26.7 30.0
Untreated
0.0
0.0
0.0
0.0
LSD.05*
5.7
11.5
* Values for comparing any two means. Pigweed and mustard were each analyzed separately.

The University of California prohibits discrimina on or har‐
assment of any person in any of its programs or ac vi es.
(Complete nondiscrimina on policy statement can be
found at h p://groups.ucanr.org/ANR_AA/files/54634.pdf)
Direct inquiries regarding the University=s nondiscrimina on policies to the
Aﬃrma ve Ac on Director, University of California, ANR, 1111 Franklin St., 6th
Floor, Oakland, CA 94607, (510) 987‐0096.
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Snake Oil, Horticultural
Myths, Horticultural Urban
Legends, and
Persuaders in our Industry
Jim Downer Ph.D. Coopera ve Extension, Ventura County

Hor culture is the cul va on of plants as ornamentals or
for the produc on of food. When things go wrong
(plants grow poorly or not at all), hor culturists some‐
mes turn to products that can “cure”, revitalize, invigor‐
ate, s mulate or enhance the growth of their plant or
crop. A hor cultural consultant colleague of mine, has
o en told me, “There are no miracles!” Unfortunately,
when nothing else has worked, many people will turn to
so called miracle products in hopes of a cure. Products
that purport to give you that miracle are termed snake
oil. Snake oil products claim many things, but usually
without referenced research reports from Universi es.
Snake oil products almost always oﬀer numerous tes ‐
monials to support their use. Those who provide tes ‐
monials are usually not researchers. Professional hor ‐
culturists, farmers and gardeners should be able to rec‐
ognize snake oil products and avoid their use—we should
base our hor cultural decisions on sound research‐based
informa on, not on marke ng claims and tes monial
based admoni ons.
Science Based
The most crea ve and eﬀec vely marketed snake oil
products o en cite sound biological facts or knowledge
and then a empt to link their product to this knowledge,
but references to the published research about their
product are always missing. Very o en, snake oil prod‐
ucts will use jargon rela ng to the chemistry, biology or
microbiology of their products in an a empt to impress
poten al users with terms that sound informa ve but are
used in a meaningless context. In some cases, these
products are “ambulance chasers” and follow the most
recent pest outbreak or natural disaster in an a empt to
make money from desperate clients.
Works on a new principle
A prime indicator of snake oil products are that they rely
on a new principle that gives them their eﬃcacy. This
“new” principle may be en rely fabricated by the manu‐
facturer or have a shred of truth based in current science,
but the science is so distorted that there is no truth in the
claim. Very o en the ac ve ingredient is not listed on
the label and is a “secret” or proprietary substance. A
clear explana on of the scien fic principle, its discoverer,

where it was published and how it relates to the product
at hand is rarely or never available.
Research Based
Some products make claims of eﬃcacy based on exten‐
sive research. But who did the research? Upon inspec‐
on, we find that independent, third party research, pub‐
lished in a peer‐reviewed journal is lacking. In‐house re‐
search or research conducted by contract with other
companies may not have the same degree of objec vity
as University‐based research projects. Some products
allude to University research but never tell the user that
the research found that their product was not eﬀec ve.
Some mes product literature tells outright lies about the
eﬃcacy of the product discussed in the research. Some‐
mes a re red researcher will start selling a product
based on the good research they have done in the past,
but with li le bearing on the eﬃcacy of the current prod‐
uct or material. Past aﬃlia ons with Universi es are no
guarantee that products developed a er the researcher
has le the ins tu on are eﬃcacious. Only current, pub‐
lished reports of eﬃcacy in peer‐reviewed journals are
acceptable references.
Snake oil products can some mes be lawbreakers!
Products that purport to control a pest such as a disease
organism or an insect or weed, but are not registered
with the State or Federal EPA and do not have pes cide
registra on numbers, are not pes cides and can not be
used for that purpose. It is a viola on of state and feder‐
al laws to apply products as pes cides when they are not
labeled for that use. Some mes a product claims to
boost plant health and thus avoid diseases, also avoiding
the pes cide registra on process. Health boosters, ac ‐
vators, and s mulators are not considered pes cides by
regulatory agencies; however, they are o en not eﬃca‐
cious or supported by University research findings.
It is too good to be true
Some problems like Armillaria (which causes root rot and
basal cankers of many ornamental and orchard trees) are
essen ally incurable. All the tradi onal sources of infor‐
ma on suggest ways to limit the disease but no “cure” is
oﬀered. Along comes a product that kills the pathogen
and reinvigorates the sick host. Sounds too good to be
true? Then the product is probably snake oil. Rarely do
eﬃcacious pest management prac ces or products come
to market without some kind of University based re‐
search. Again, there are no miracles.

4

Soil Microbiology Products and Services
All plants have root systems and almost all are roo ng in
soil, and since we do not see their roots very well, there
is a lot of snake oil that concerns soils and soil treat‐
ments. Polymers, growth ac vators, hormones, vitamins,
fer lizers, worm cas ngs, composts and their teas, are
but a few products that may fall into this category. Since
none of these products claim to be a pes cide, the care‐
ful eﬃcacy tes ng required for state or federal registra‐
ons is not required. Eﬃcacy claims can run to the ex‐
treme.
Mycorrhizal Fungi
Some of the most convincing products are those that
have solid scien fic basis for eﬃcacy but no direct evi‐
dence that they work. A classical example is fungal my‐
corrhizae forming inoculants for landscape trees. Mycor‐
rhizae are not snake oil. However, some products that
purport all the things that mycorrhizae can and do
achieve for plants may be. Many of the numerous sci‐
en fic papers wri en on mycorrhizal fungi do not indi‐
cate that mycorrhizae are necessarily lacking from most
soils, or that the products used to add them to soil are
viable. In a study of ten commercial mycorrhizae prod‐
ucts, Corkidi et al.(2004), found that four of the ten failed
to infect the bioassay plants and in a second trial, three
of the ten products failed to infect. Another researcher
found that of eight tested products, none had living
spores of mycorrhizae forming fungi and many of the
products were contaminated with bacteria and antago‐
nis c fungi (Appleton, unpublished data). In a subse‐
quent study, Corkidi et al. (2005) found varying growth
response in Liquidambar to four commercially available
products; while some products significantly s mulated
growth, others failed to infect the trees, indica ng that
not all products perform the same on a given tree species
Recent research by several groups showed no eﬀect on
inoculated landscape trees from various commercially
available mycorrhizal products. Enhanced survival of
newly planted landscape plants and accelerated growth
are claimed by many product manufacturers when arbus‐
cular mycorrhizal fungi (AMF) are included in plan ng
pits. However, Carpio et al., 2003 found that high na ve
AMF inoculum levels colonized all non‐inoculated plants.
Thus, compara ve field studies of inoculated and uninoc‐
ulated plants are diﬃcult. Mature trees are also pur‐
ported subjects for mycorrhizal inocula on. The purport‐
ed benefits of revitaliza on, increased vigor and growth
have not been substan ated in published scien fic jour‐
nal ar cles. In one such study, mature landscape trees
(pin oak, Q. palustris) were not benefited by AMF

inoculants unless fer lizer was contained in the product
(Appleton, et al., 2003).
Indeed many manufacturers of mycorrhizal inoculants
add other ingredients to increase product eﬃcacy. Vari‐
ous studies found that eﬀec ve growth promo ng inocu‐
lants do not necessarily cause mycorrhizal infec on of
roots (Corkidi, et al., 2004, 2005,). Also, when infec on
does occur, growth can be ini ally retarded in young
plants. Some mes a product claims great things because
of the interac ons of its ingredients. A combina on of
ingredients including mycorrhizal inoculants will be the
cket to success. Unfortunately, we cannot separate out
the eﬀects of the we ng agents from the fer lizer or the
biological component as the eﬃcacious ingredient, if any
of them are eﬀec ve. One component of the cocktail
could have s mulated growth, especially if there were
nutrient deficiencies to start with. If nutrients are lim‐
i ng, at the plan ng site a fer lizer applica on may
achieve similar results at a frac on of the cost. Other
standard plan ng prac ces such as mulching may have
greater benefits toward the establishment and growth of
newly planted woody ornamentals than applica on of
mycorrhizal inoculants (Abbey and Rathier, 2005)
There is a growing understanding that AMF popula ons
are diverse and that diﬀerent fungi inhabit diﬀerent ge‐
ographies. Stabler (2001) suggests that urbaniza on
changes the composi on of AMF popula ons in land‐
scapes and that landscape irriga on may impede infec‐
on. Allen et al., (2005) have shown that various succes‐
sional stages of forests have their own unique AMF popu‐
la ons that may be more or less s mulatory to replanted
trees depending on AMF origins. Poor or non‐existent
urban soils are o en used as the poster child for mycor‐
rhizae applica ons. The supposi on is that since the soils
that were removed (grading) or degraded by other home
building ac vi es, need mycorrhizae to be replaced be‐
fore plants will grow‐‐but which mycorrhizae? Allen et al.
(2005), indicate that mycorrhizae not na ve to a site may
not func on at that site because they are not adapted to
grow there. Although this calls into ques on the use of
generic mycorrhizal inoculants as tree growth s mulants,
many mycorrhizae are cosmopolitan, having a worldwide
distribu on, and if applied in ac ve form may assist es‐
tablishment of landscape trees in diﬃcult soils. There is
a need for research that examines the exis ng mycorrhi‐
zal content of landscape soils. Also, anecdotal state‐
ments of success with mycorrhizal fungi products do not
take the place of tes ng to see if actual infec ons oc‐
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curred and iden fica on of the fungi causing the infec‐
on.
There is no ques on that mycorrhizal fungi are essen al
components of tree ecosystems. Whether or not we add
them to new or established plan ngs requires an in ‐
mate knowledge of the site, the trees growing there, the
mycorrhizal products that are available for our use, and
mycorrhizal fungi that inhabit the site in ques on.
Biological control
A considerable amount of me is spent each year by
companies producing biological control microorganisms.
Although these o en show good eﬃcacy in university‐
based laboratory or greenhouse trials, and this research
is published, there are few products that show eﬃcacy in
field‐based trials. Many of the Trichoderma based prod‐
ucts simply do not work when applied as products out‐
side the lab or greenhouse. Biological control of soil‐
borne diseases is an elusive thing that we seek to under‐
stand constantly, catch glimpses of in the field, study in‐
tensively and consistently fail to recreate when and
where we want it to happen. Rarely has a single organ‐
ism been applied with disease control eﬀect in field
se ngs. Soil ecosystem level changes (like massive
mulch applica ons) can promote biological control of
root rot diseases (Downer et al., 2001) but these eﬀects
are caused by many kinds of fungi that are naturally oc‐
curring in the environment.
Soil Food Webs
Manipula on of Soil Food Webs is purported to balance
all the complexi es of soil so that plants will grow well.
The concept is to balance the various microorganisms so
that the soil will benefit the crop at hand. Lab services
are used to diagnose the organism content of a given soil
sample. Hor culturists then use this informa on to make
the recommended changes to modify the soil ecology
and enhance plant performance. A “healthy soil” will
grow healthy plants; a “sick soil” is unproduc ve. The
theory predicts that in poorly managed soils, all the
“good” fungi are killed and only the plant pathogens re‐
main. The data rela ng good fungi to bad and how their
popula ons interact is rarely given and published refer‐
ences with this informa on are lacking. Detailed infor‐
ma on on the interac ons of soil food webs with specific
plant pathogenic fungi are dis nctly lacking in the litera‐
ture.
Soil food webs are complex. For a review on this subject,
see the paper by Ferris and Matute, (2003). Ferris and
others have found that nematodes are good indicators of

the status of the soil food web. Since nematodes feed on
fungi and bacteria, the two most important manipulators
of organic carbon, nematode guilds can be monitored to
determine the various successional stages of decompos‐
ers in a food web. Maintenance of labile sources of soil
organic carbon ensures adequate levels of enrichment for
opportunist bacterivore nematodes and thus adequate
fer lity necessary for crop growth. Labile organic carbon
can be supplied by organic amendments or by the roots
le behind a er a crop is harvested. Organisms come
and go in the soil, dependant on carbon available for
their growth. If one group (guild) of bacteria or fungi use
up the available food, another will take over on what is
le . Ferris and others refer to the changes in food web
func on as func onal succession. Analysis of nematode
fauna has emerged as a bioindicator of soil condi on and
of func onal and structural makeup of the soil food web
(Bongers and Ferris, 1999). Nematodes are used to as‐
sess the food web because evalua on of the food web
structure is in itself very diﬃcult; you would have to in‐
ventory and assess all of the par cipants. Func onal
analysis of the web is diﬃcult because it may not indicate
how the various func ons are being accomplished or
whether they are sustainable (Ferris, 2005). Merely
coun ng bacteria and fungi gives nothing but a snapshot
view of what was happening the day the samples were
obtained. Since nematodes are the most abundant ani‐
mal in soils, they can be used as a tool in assessing the
structure, func on and resilience of the soil food web
(Ferris, 2005). Ferris and others are s ll researching what
perturba ons in the soil food web mean for crop produc‐
on. This understanding of the biology of soils is new
and not yet prac cably applicable on a wide basis.
Compost Teas
A natural extension of food web science is the use of
compost teas to “strengthen” the food web. Compost
teas are “brewed” from compost usually in an aerobic
fermenter. They may be aerated or non‐aearated. Be‐
cause the feedstock (compost) is highly variable, the re‐
sultant teas can also be quite diﬀerent. Due to the tre‐
mendous number of variables in “brewing” compost teas
(ph, fermenta on me, water source and content, tem‐
perature, added nutrients, feedstocks and aerated vs.
not) the results are hard to replicate and quite variable;
this makes studies hard to publish. Compost teas con‐
tain many diﬀerent substances plus nutrients that plants
can use for growth or that can act as plant growth s mu‐
lators. The problem comes with rates. How much do you
apply and how o en? There is a lot of experimenta on
going on by the users of the teas but not much valida on
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in the academic community (especially research on trees)
due to the variability of these systems. For a review of
the literature on compost teas see the work by Scheurell
and Mahaﬀee, 2002.
Hor cultural Myths
These are prac ces and or products that many people
working in our industry may hold to be useful but have
no scien fic basis for their method of ac on. They are
formed from misinforma on passed on over the genera‐
ons or from common obser‐
va ons that are misinterpret‐
ed. A good example is that of
placing gravel or rocks in the
bo om of a plan ng hole to
increase drainage for the root‐
ball. This is borne out by the
fact that these drawings exist
in old books (see fig. 1. taken
from the book of trees, 1952).
Even though the mistakes are
corrected in modern texts
(Harris et al., 2003) the myth
that rocks in the bo om of a
plan ng hole creates drainage,
lives on today, and actually
shows up in some modern landscape architectural speci‐
fica ons.
Another myth is the no on that pruning woody plants
s mulates their growth. The more severe the pruning,
the more the plant is shocked into good growth. Alt‐
hough the growth of latent buds from major limbs that
have been headed back leads to copious regrowth, if you
compare the overall growth of this tree to a similar un‐
pruned tree, the pruned tree will have grown less on the
main trunk over the same amount of me.
Transplanted trees do not need to be pruned to compen‐
sate for their root loss (Shoup et al., 1981). Some mes
when trees are moved, compensatory pruning is done to
“balance” the roots with the shoots. Research has con‐
sistently shown that as men oned above, pruning is a
growth retarding process, and thus slows the establish‐
ment of transplanted trees (Ranney et al., 1989; Dagit
and Downer, 2002). As Whitcomb’s group found, mois‐
ture stress from leaving the en re tops of trees intact
a er transplan ng is oﬀset by more rapid and thorough
development of a suppor ng root system.
There are many funny ideas about mulches. Almost any
mulch can be applied to the soil surface with few bad

aﬀects. There are some excep ons where the mulch
contains toxic acids or contains weed seeds. However,
the belief that high C:N ra o mulches (contain a lot of
wood) will extract nitrogen from under the soils to which
they are applied has li le or no scien fic evidence to sup‐
port it. Just the opposite is true. Over me, woody
mulches decay and release nitrogen to underlying root
systems (Downer et al, 2002).
A product that has a ained Hor cultural Urban Legend
status is Vitamin B‐1. The historical account of Vitamin B‐
1 and the public craze it caused was well told by Rasmus‐
sen (1999) and is briefly summarized here. In the 1930’s
Caltech’s James Bonner discovered, that Thiamin (vitamin
b‐1) was able to restore growth to pea root ps that had
languished in ssue culture. It was concluded to be es‐
sen al in plant growth media. Bonner later found that B‐
1 had li le growth promo ng eﬀects on most whole
plants in hydroponic culture, but that some plants such
as camellia, and cosmos showed drama c growth in‐
creased to added B‐1 vitamins. Bonner la er discovered
that thiamin produc on was associated with the foliage
of growing plants. The hoax was on in 1939 when Be er
Homes and Gardens magazine ran an ar cle that claimed
thiamin would produce five inch rose buds, daﬀodils big‐
ger than a salad plate and snapdragons six feet tall! In
1940, Bonner entered into collabora ve research with
Merck pharmaceu cal company to master the growth‐
promo ng eﬀects of B‐1, account for the wide variability
in his experimental results and develop a product that
gave consistent good results. Bonner proved during this
period that B‐1 was phloem mobile was made in leaves
and transported downward in stems. Bonner’s experi‐
ments with Cosmos con nued, but with varying results,
so he sought coopera ve research with University experi‐
ment sta ons around the country. Results were mixed,
some showed growth promo on, most not. By 1940,
other physiologists widely reported nega ve results. By
1942 Bonner was debunking his own discoveries, sta ng
that the eﬀect only ever occurred in very few plants and
that since thiamin was found in soil itself, field applica‐
ons were unlikely to benefit plants. Bonner ul mately
fully retracted his claims of eﬃcacy by saying “It is now
certain, however, that addi ons of vitamin B1 to intact
growing plants have no significant or useful place in hor ‐
cultural or agricultural prac ce”. The public craze and
fana cal headlines about thiamin con nued but Merck
withdrew all interest and funding in the concept so as to
distance itself from a product that does not work.
Conclusions
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New products come and go. Snake oil products o en
disappear rapidly, when their eﬃcacy fails to materialize
a er applica on. Products that confound their
purported results with fer lizers or growth s mulators
can persist, but eventually they too fail to live up to ex‐
pecta ons at some point and will fade from popularity.
Try to obtain some kind of consensus with university‐
based research or other peer reviewed research reports,
field eﬃcacy trials that you run for yourself, and not on
the tes monials of others. If you decide to conduct your
own trials, they must be replicated and sta s cally ana‐
lyzable, otherwise they are li le more than anecdotal
observa ons that have li le value in quan fying the
eﬀects of the above men oned products and prac ces.
For more help with trials, seek out University Extension
agents and specialists. This is their job, and they are will‐
ing partners in field research. A er awhile, you will be
able to ascertain the nature of the “oil” before you pur‐
chase it.
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Success Story Before
There is a Problem
Ben Faber Ph.D. Coopera ve Extension, Ventura County

Tropinota hirta Poda (Coleoptera, Scarabaeidae,
Cetoniinae) is the most common pest scarab beetle
in Turkey, causing damage by feeding on
the flowers of many perennial plants. Damage
can occur to both agricultural as well as ornamen‐
tal plants, such as stone fruits, citrus and ros‐
es. The larval stage normally takes one to two
years in the ground, feeding on the roots of herba‐
ceous plants. Their numbers can increase signifi‐
cantly in orchards where no weed control is main‐
tained. On emergence, adults will feed on flowers
and their reproduc ve parts, resul ng in no fruit
forma on. Early flowering plants, such as cherry
and almond are especially suscep ble. Damage can
be drama c with significant yield reduc ons, how‐
ever no sta s cal data was developed for exact
losses in Turkey. In Europe, it is considered to
cause significant economic damage to pear and
apple. Late flowering citrus is less of a problem,
but coastal lemons with their extended flowering
period could have a problem.

Good flowers on le , damaged flowers on right.

In Turkey, these beetles were not a problem un l
about 1980, when increasing winter soil tempera‐
tures reduced the larval development me and
caused earlier soil emergence, shortening their lar‐
val period from two to one year. Damage was nota‐
ble in certain areas of Turkey, un l farmers started
leaving weed strips on the perimeters of orchards
for the beetles to go to and by placing cups under
the drip emi ers in the orchards. The beetles
would find the water and drown themselves. The‐
se cultural management prac ces have reduced
the problem now, to the point that growers do not
worry about the insect.
This pest is not yet found in the United
States. However, this is an example of a pest that
could be very destruc ve to many diﬀerent Califor‐
nia crops. In this case, though, we already have a
poten al method for control.
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