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Develop an Insecticide Rotation Program for thrips

Thrips are the banes of existence for flower growers around the world. No matter if you
are in the US, Colombia or Ecuador, infestation of flower crops by thrips, particularly the
western flower thrips, is a fact of life. The attraction of thrips to flowers is just a part of
the thrips’ natural habit—thrips are anthophilic (let's make this the “big word” of today),
i.e. thrips prefer to visit flowers. To produce a saleable or exportable flower crop,
growers resort to frequent insecticide application to reduce thrips population and
damage.

Thrips Resistance to Insecticides: A large number of insecticides are registered for
the management of thrips in ornamental plant production in the US (Table 1). The IR-4
Project’s Environmental Horticulture Program evaluated the efficacy of 57 products
representing 48 different active ingredients against various thrips species in 2006 to
2015 (you can find a research summary at https://www.ir4project.org/ehc/thrips-
efficacy-summary-2015/). | have also evaluated several new active ingredients against
the western flower thrips (Frankliniella occidentalis), chilli thrips (Scirtothrips dorsalis)
and Echinothrips americana in the past 10 years.

Based on my research, | concluded that

1. Systemic insecticides, when applied as medium drench, are effective in
protecting foliage from thrips damage, but they are not effective in protecting
flowers from damage.

2. The protection of flowers from thrips damage relies on topical application (spray)
of contact and systemic insecticides.

Unfortunately, many insecticides do not have sufficient residual efficacy to protect
flowers from damage by thrips. There are two reasons for that. In the southeastern US
and Colombia, thrips constantly invade greenhouses and shade-houses from
surrounding areas. Flowers may be damaged by these invading thrips as soon as the
residue drops below a level that can deter thrips feeding. Also, insecticides protect
plant tissues that are present at the time of the application. Newly opened tissues or
flowers are not protected by previous applications. Therefore, it is not unusual for a
grower to make insecticide applications every 5-7 days to protect their crops from thrips
damage.

The risk for a thrips population to develop insecticide resistance is significantly elevated
in such a chemical intensive system. The risk is further elevated if the thrips population
is enclosed in a greenhouse or other protected cultures. Indeed, insecticide resistance
had been reported in California greenhouses (Immaraju et al. 1992, Journal of
Economic Entomology 85: 9-14). There are 174 reported cases of insecticide
resistance in the western flower thrips alone.
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(https://www.pesticideresistance.org/display.php?page=species&arld=348)

Every producer of flower crops should take the risk of insecticide resistance in thrips
populations seriously. Insecticide resistance develops when an insect (or fungus and
weed) population is exposed to the same insecticide over and over again. The risk of
developing insecticide resistance is greater in situations where the insect population is
enclosed, produces a lot of offspring, develops quickly, and has the ability to reproduce
asexually. These characteristics create limited gene flow and allow mutations (including
insecticide resistance) to become fixed in a population. Thrips fit all the above
characteristics perfectly (See article in this newsletter identifying the reasons thrips are
so difficult to control).

Avoiding Pesticide Resistance: No one needs to panic; insecticide resistance is
avoidable. The key to avoiding or delaying the development of insecticide resistance is
to reduce the use of insecticides. The first thing to do is to practice integrated pest
management (IPM) so that insecticides are not the only tools being used for the
management of thrips. By practicing biological control, trapping, barrier and other
management approaches whenever possible, thrips population may be reduced with
fewer insecticide applications.

How you use an insecticide also makes a difference in delaying insecticide resistance
development. You can achieve greater efficacy by targeting insects when they are most
susceptible (such as in the nymphal stage). Also, apply insecticides at the
recommended rates, follow label restrictions on the maximum amount of product
applied or frequency of application, and achieve thorough coverage (this is particularly
important for a tiny and well-hidden pest like thrips) can also achieve the greatest
efficacy, and thus reduce the need to repeat application. It is important to be flexible
and switch to another product of a different mode of action (MOA) when the products of
choice are not achieving the same efficacy as in previous application.

Proper Insecticide Rotations: The most important approach in delaying insecticide
resistance is to develop an insecticide rotation program. An insecticide rotation program
is easy to develop, and based on the idea of using in sequence insecticides of different
MOAs. Mode of action or MOA is the physiological or biochemical mechanisms by
which an insecticide kills an insect. It is often cumbersome to memorize all MOAs in
their full glory (which | also have trouble doing). To facilitate the design of a rotation
program, the Insecticide Resistance Action Committee (IRAC) classifies insecticides
according to their MOA and assigns each MOA a unique number (and the chemical
class a letter) (see Table 1). For example, organophosphates are labeled 1B whereas
carbamates are labeled 1A. The number “1” indicates that organophosphates and
carbamates are of the same MOA, but the letters “A” and “B” indicate that
organophosphates and carbamates are from different chemical classes or families. The
MOAs of some insecticides are unknown (denoted as UN) and some (such as
nematodes, oil and soap) are not classified by IRAC. The IRAC numbers are
prominently displayed on the labels of products registered in the US (Figure 1). If you
cannot find the IRAC numbers, contact your supplier.
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The IRAC classification and numbering scheme greatly simplifies the process of
developing an insecticide rotation program, which | often describe as “follow the
number.” Here is how: If you use a product of IRAC # 1B, you should follow this
product with a product of a different IRAC number. For thrips, a rotation program may
include spinosad (IRAC # 5), followed by abamectin (6), cyantraniliprole (28) and
chlorfenapyr (13). Notice that each of the insecticides included in this example has a
different IRAC number and therefore different MOAs.

Develop Your Own Insecticide Rotation Program: There is no one-size-fits-all
rotation program. Each operation will have to develop one or multiple unique rotation
programs based on their crops, pest management expectations, production practices,
biological control, and other factors. | suggest following these tips for developing a
rotation program that best fits your situation.

1. I recommend 3 or 4 MOAs in a rotation program to give you more flexibility.

2. You can use the same MOA for each pest generation. Thrips typically has a life
cycle of about 14 days. That means if you make an application every week, you can
spray a product twice before switching to another product of a different MOA or
IRAC number. If you make applications every other week, then you have to rotate to
a different MOA or IRAC number at every application.

3. Avoid tank mixing insecticides. Tank mixing of an insecticide with a fungicide and
fertilizer may be considered if the combination is not explicitly prohibited in the label,
and if the combination does not cause compatibility or phytotoxicity issues.

4. If tank mixing of insecticides is necessary for managing multiple pest species, the
insecticides included in a tank mix should be of different MOAs. Alternatively, use
combination products that contain more than one MOA.

Selection of products for inclusion in a rotation program depends on the objective of
the management program. The example provided above (spinosad-abamectin-
cyantraniliprole-chlorfenapyr) is more suitable for operations that do not practice
biological control because these products have varying levels of impacts on the
biological control agents. If an operation is practicing biological control, the growers
may need to rotate among insecticides that are compatible with biological control
agents, such as pyridaryl (UN), azadirachtin (UN), insecticidal soap (unclassified) and
Steinernema feltiae (unclassified). The compatibility of insecticides differs among
biological control agents; therefore, the rotation programs also differ. Consult with your
biological control agent suppliers for the latest information on insecticide compatibility.

Insecticide resistance can be reversed. Often, when a grower stops using an
insecticide for which thrips have become resistant for several generations, the thrips
population reverts back to its former susceptible stage. Practicing an insecticide
rotation program is an easy way of avoiding ineffective insecticides and resistance
development while maintaining an effective pest management program.

To learn more about developing an insecticide rotation program, and to learn more
about the MOA of insecticides, please visit “The Insecticide and Miticide Mode of
Action Field Guide.” https://extension.tennessee.edu/publications/Documents/

W415.pdf

© 2019 American Floral Endowment www.endowment.org



The American Floral Endowment thrips research programs supported by the industry
are investigating alternative control measures using UV light, plant nutrition and
biological control programs to increase control of thrips in flower crops and reduce
thrips resistance to insecticides..
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Figure 1. An insecticide label in the US often contains the IRAC number. For

example, Mainspring GNL contains cyantraniliprole, which is an IRAC # 28

insecticide.

Table 1. Insecticides registered for the management of thrips on ornamental plants in

the US.

IRAC# | Chemical class Active ingredient Trade name! Use site?

1A Carbamates carbaryl Sevin, Carbaryl L,N, G
methiocarb Mesurol L,N, G

1B Organophosphates | acephate Acephate, Orthene LN, G

1300 Orthene TR G
chlorpyrifos Dursban, Chlorpyrifos | L,N, G
DuraGuard ME N, G

dimethoate Dimethoate N
malathion Malathion L, N
naled Dibrom N, G

1B + 3A | Organophosphates | acephate + Tame/Orthene TR G

+ Pyrethroids fenpropathrin

chlorpyrifos + Duraplex TR G
cyfluthrin

3A Pyrethroids bifenthrin Talstar, Onyzx, etc. LN, G,I
cyfluthrin Decathlon LN, G,I
beta-cyfluthrin Tempo L1
lambda-cyhalothrin | Scimitar, etc. L,N, G
alpha-cypermethrin | Fendona CS L1
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beta-cypermethrin | Demon LI
deltamethrin Suspend L
fenpropathrin Tame LN, G,I
tau-fluvalinate Mavrik Aquaflow LN, G,I
permethrin Astro, Permethrin, etc. | L, N, G, ]
pyrethrins Lynx, Pyganic, etc. N, G
3A + 4A | Pyrethroids + bifenthrin + Aloft LC SC L
Neonicotinoids clothianidin
bifenthrin + Allectus, etc. L1
imidacloprid
cyfluthrin + Discus N/G N, G
imidacloprid
lambda-cyhalothrin | Tandem L
+ thiamethoxam
bifenthrin + zeta- Triple Crown T&O L
cypermethrin +
imidacloprid
3A + UN | Pyrethroids + pyrethrins + Azera LN, G
Unknown azadirachtin
3A +UC | Pyrethroids + pyrethrins + Botanigard MAXX L,N,GI
Unclassified Beauveria bassiana
4A Neonicotinoids dinotefuran Safari LN, G,I
imidacloprid Marathon, etc. LN, G,I
thiamethoxam Flagship N, G
Meridian L, 1
4D Butenolides flupyradifurone Altus L,N, G
5 Spinosyns spinosad Conserve, Entrust LN, G
6 Avermectins abamectin Avid, Lucid, etc. L,N, G
6 + 20D | Avermectins + abamectin + Sirocco LN, G, I
Bifenazate bifenazate
7A Juvenile hormone s-kinoprene Enstar AQ G, I
analogues
7C Pyriproxyfen pyriproxyfen Distance, Fulcrum L, N,GI
9B Pyridine pyrifluquinazon Rycar G
azomethine
derivatives
13 Pyroles chlorfenapyr Pylon G
15 Benzoylureas novaluron Pedestal N, G
21A METI acaricides fenpyroximate Akari N, G, 1
and insecticides tolfenpyrad Hachi-Hachi G
23 Tetramic acid spirotetramat Kontos N, G
derivatives
28 Diamides cyantraniliprole Mainspring GNL L, N,GI
29 Flonicamid flonicamid Aria L,N, G
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or paraffinic oil
(horticultural oil)

Sunspray Ultra-fine,
etc.

32 GS-omega/kappa GS-omega/kappa Spear N, G
HXTX-Hv1A HXTX-Hv1A peptide
peptide

UN Unknown MOA azadirachtin Azatin, Ornazin, etc. LN, G,I
pyridaryl Overture G

UNB Bacterial agents heat-killed Venerate L,N, G
Burkholderia spp.
Chromabacterium Grandevo L,N, G
subtsugae

UNE Botanical essence neem oil Trilogy, Triact, etc. LN, G,I

UNF Fungal agents Beauveria bassiana | Botanigard, Naturalis, | L, N, G,

etc.

Isaria formosorosea | Ancora, NoFly L,N, G
Metarhizium Met-52 L,N, G
anisopliae

Unclassified Steinernema feltiae | Nemasys LN, G,I
potassium salt of M-Pede, Kopa, etc. LN, G,I
fatty acids
(insecticidal soap)
mineral, petroleum | SuffOil-X, Ultra-Pure, LN, G,I

Trade names are provided for examples only. The mentioning of trade names does

not constitute an endorsement.

2Use site: L = Landscape; N = nursery; G = greenhouse; | = interiorscape. Check
product labels for use site and restrictions.
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