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Importance of Susceptibility Testing Sampling, Test Design & Analysis IRAC Recommended Methods
One of the important factors governing the management of insecticide and Sampling Procedures No Species Stage No Species Stage
acaricide use is the availability of sound baseline and monitoring data on the It is important that samples used in the tests
susceptibility of the target pest to the toxicant. Baseline data can be defined are truly representative of the population, O | MEspeEms & OIS | Fammisl .
as data obtained from a strain with no selection history by the toxicant or thus sampling bias must be rigorously 002 Psylla spp. Al 014 Frankiiniella occidentalis L
toxicants with the same or related site of action showing cross resistance. avoided. Consideration should be given to
Currently a wide range of bioassay and biochemical tests are employed but the crop or host plant sampled, the time and L e E V| e &
unfortunately the results from different methods may not be comparable frequency of sampling, the crop-treatment YenS SeP:
since they measure different parameters which can lead to difficulties over history, the number, age, sex and life stage i X 004 Panonychus ulmi A 016 Trialeurodes vaporariorum E+N
the interpretation of monitoring data. of organisms collected and the number, size and location of sampling Tetranychus spp. Bemisia tabaci
ks L X areas. It must be ensured that test organisms are not the offspring of only : -
IRAC has addressed this issue by establlshmg_a Methods V\_/orkmg Group one or a few females which can often be a problem with laboratory 005 Nilaparvata lugens A 017 Cydia pomonella L
which evaluates and recommends a range of bioassay techniques for pest rearing Nephotettix cincticeps ol el iestal .
N o - utella xylostella
species of economic importance. E i tal Desian & Analvsi 006 Stored Product Beetles Al
The goals of the team are: _XTP;""‘S"F ?5|gn "?.gls'sb i RS v T : 019 Aphid AN
« To establish a single contact point for researchers to gain information on SRS CF &) SIEELE EEElD St [ @il [ Sl o ;ef;ﬁzgn?e(r?'e"ptera L 020 Svodontera, Hel .
how to conduct insecticide resistance bioassays meaningful t_iata_ as many I_aboratory strains are artificially susceptible pidop! H’;Zo;’l?:s’;b‘ eacorerpay
« To provide IRAC approved methods, so that data generated by compared with field populatlons: . ) 008 Bemisia tabaci A
independent researchers can be directly compared « Generally, the use of commercial formulation of the test compound is 021 Meligethes aenus A
= . . i preferred to the use of technical material. 009 Leucoptera scitella E+L
To be able to continue _provndmg gddltlon"al methods we would like to + The choice between using a single discriminating dose or a range of Lithocolletis blancardella 022 Tuta absoluta L
encourage you to submit your testing methods to us. ) doses depends on the objective of the test: o10 Frankinoll oosidantalis N o Myzus persions N
— If the objective is to detect a large change in susceptibility in a
. . . . small portion of the population, then a single discriminating dose is o1 Meligethes aenus A 024 Aphis gosypii N
Choice of Method & Limitations more appropriate. This should be selected as a dose which gives ; ;
N . N N . 012 Panonychus ulmi A 025 Meligethes aenus A
complete kill or high mortality of a susceptible population but zero
Changes in insect and mite susceptibility Da P ap or low mortality of a homogeneous resistant population. 013 Panonychus ulmi A 026 Musca domestica A
to toxicants can take various forms, LA — If small changes in susceptibility are suspected or there is a range Life Stages: A — Adult, L — Larvae, N — Nymph, E — Eggs
which often influences the sensitivity of T R KN J

of resistance phenotypes already present in the population, the Qote: Biotech Method 1 is available for susceptability testing on maize feeding Lepidoptera reared on artificial diets/
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wIhe
given bioassay techniques. Because | 4§ ‘ L F W y ¢ aov use of more than one dose is preferred. The choice of doses will
tests may measure different parameters, . ‘ . . ' ' X ' depend on the range of resistance factors expressed. However, it |RAC eMethods Database
a single test method is unlikely to provide = ~ is important to remember that probit analysis (LC/LD) may be

a complete picture of the susceptibility of a given population. invalid if the model indicates a significant heterogeneity (Chi- IRAC eMethods is a database, searchable by species and MoA, of IRAC
The IRAC recommended bioassays were chosen as being: square test). recommended methods and those described by researchers but not evaluated
« Reliable and reproducible under field usage allowing data comparisons — Results should be re_corc_Jed in terms of percentage mortality an’d or approved by IRAC. The example below is an extract from a search by MoA.
- Simple and easy to perform using a minimum of resources corrected for mortality in the untreated control using Abbott’s
- Consistent in distinguishing between susceptible and resistant phenotypes formula. Astanda.rd. form S ava.llable on the IRAC we.bsne. _ www.irac-online.org I RAQ
« Relevant as far as possible to field performance of products « Results from susceptibility tests Wl!l not always relate dlrect!y to flgld B SSSNSA - ASOUT NEWS EVENTS TEAMS COUNTRIES TOOLS _,mm
- Useful where possible for a range of toxicant groups. performance due to complex interaction of factors including
- ) o environmental conditions, application Wz \
The tests are specific to particular life-history stages and can only detect equipment and pest pressure, in eMethods
changes in susceptibility expressed in that stage. They can only be used with addition to the susceptibility of ’ the b —
confidence for toxicants which have been validated in the development of the population to be controlled. Results Filter by Species... %) (1A & 18 - Acetyicholine esterase inhibitor g
methodology. As susceptibility testing often involves rearing the insect pest for from the tests do, however, give an e T b Status
?hnetortmore generatit')trrlstri‘n Iaboratot_ry er fglassth?ustedcci?]dmons/’ rejultsdfrttl)m indication of the potential for field oooe :yyz.rs S 7::? Eiﬁﬁ etnod :;: i iiimvei
e tests may vary wi e generation of pest tested, the sex/age/condition control failure due to a change in = P: : Spp-sia IS ages gk
3 A N . A - nonychus ulmi & Tetranychus spp.- adults (IRAC Method #4a) IRAC Approved
(including disease) .Of these organlsm§ and the test holding conditions. These susceptibility of the pest. 0005 Nilaparvata lugens & Nephotettix cincticeps - adults (IRAC Method #5)  IRAC Approved
QOUM be standardized as far as posslble. 0006 Beetles damaging stored products - all stages (IRAC Method #6) IRAC Approved
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for how this information is used or interpreted. Advice should always be sought from local experts or advisors and health and safety recommendations followed. Photographs courtesy: Bayer CropScience® , and Rothamsted ResearchO




