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Table 1: Compatibility of chemistries with commercially available whitefly natural enemies across laboratory, semi-field and 
greenhouse studies. 
Citation Natural 

Enemy (NE) 
NE 
Group Tested Site Study Setting Reported 

Compatible 
Reported Least 
Compatible 

Reported 
Harmful 

Shafaei et al., 
2026 

Encarsia 
formosa 
Gahan 

Pa L 
buprofezin, 
emamectin benzoate, 
spinosad 

buprofezin* NA 
emamectin 
benzoate, 
spinosad 

Wang et al., 
2026 

E. formosa Pa L thiamethoxam NA NA thiamethoxam 

Warsi et al., 
2026 

Beauveria 
bassiana 
(Bals.-Criv.) 
Vuill.a  

EP L#, 
Pl**(squash) 

cyantraniliprole, 
imidacloprid 

cyantraniliprole, 
imidacloprid NA NA 

Dadras et al., 
2025 

E. formosa Pa L thiamethoxam + 
lambda-cyhalothrin NA NA 

thiamethoxam + 
lambda-
cyhalothrin 

Drobnjaković et 
al., 2025 

E. formosa Pa L spinetoram  NA NA spinetoram 

Budia et al., 
2025 

Eretmocerus 
eremicus 
Rose & 
Zolnerowich 

Pa L, F#  
imidacloprid, 
spiropidion1, 
spirotetramat 

spiropidioni  spirotetramat  imidacloprid 

Ahmed et al., 
2025 

Chrysoperla 
carnea 
Stephens 

Pr F 
(cauliflower) 

emamectin benzoate, 
lambda-cyhalothrin, 
methomyl, 
thiamethoxam 

thiamethoxam NA 

emamectin 
benzoate, 
lambda-
cyhalothrin, 
methomyl 

Kaviya et al., 
2025 

B. bassiana EP F (guava) fipronil fipronil NA NA 

Wichienchote et 
al., 2025 

B. bassianab EP F (cassava) buprofezin, neem oil neem oil buprofezin NA 

Khan et al., 
2025 

Isaria 
fumosorosea 
(Wize) 

EP L# 

pyraclostrobin + 
boscalid2a, 
carbendazim, copper 
sulfate2b, metalaxyl + 
mancozeb2c 

carbendazim, 
copper sulfate, 
metalaxyl + 
mancozeb 

NA pyraclostrobin + 
boscalid 

https://www.schweizerbart.de/papers/entomologia/detail/45/106388/Sublethal_effects_of_thiamethoxam_on_Encarsia_formosa_intergenerational_impacts_and_insights_from_transcriptomic_analysis
https://www.schweizerbart.de/papers/entomologia/detail/45/106388/Sublethal_effects_of_thiamethoxam_on_Encarsia_formosa_intergenerational_impacts_and_insights_from_transcriptomic_analysis
https://jesi.areeo.ac.ir/article_134028.html
https://jesi.areeo.ac.ir/article_134028.html
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.8450
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.8450
https://link.springer.com/article/10.1007/s12600-025-01304-4
https://link.springer.com/article/10.1007/s12600-025-01304-4
https://researcherslinks.com/current-issues/Evaluation-of-Some-Insecticides-Against/26/1/11761
https://researcherslinks.com/current-issues/Evaluation-of-Some-Insecticides-Against/26/1/11761
https://www.fluorideresearch.online/epub/files/304.pdf
https://www.fluorideresearch.online/epub/files/304.pdf
https://link.springer.com/article/10.1007/s10526-024-10301-1
https://link.springer.com/article/10.1007/s10526-024-10301-1
https://journals.sta.uwi.edu/ojs/index.php/ta/article/view/8936
https://journals.sta.uwi.edu/ojs/index.php/ta/article/view/8936
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Mohammad and 
Karut, 2024 

Eretmocerus 
mundus 
Mercet 

Pa L 

acetamiprid, 
imidacloprid, 
thiamethoxam, 
spinetoram, 
sulfoxaflor 

acetamiprid, 
imidacloprid, 
thiamethoxam* 

NA spinetorami, 
sulfoxaflori 

Dearlove et al., 
2024 

B. bassiana EP L* spiromesifen spiromesifen NA NA 

Yang et al., 
2024a 

E. formosa Pa L* spirotetramat NA NA spirotetramat 

Yang et al., 
2024b 

E. formosa Pa L spirotetramat NA NA spirotetramat 

Campos et al., 
2023 

Orius 
insidiosus 
Say 

Pr Pl# cyantraniliprole, 
thiamethoxam cyantraniliprole NA thiamethoxam 

Bevilaqua et al., 
2023 

B. bassianac  EP F (soybean) 

acetamiprid + 
bifenthrin, 
dinotefuran + 
pyriproxyfen 

acetamiprid + 
bifenthrin, 
dinotefuran + 
pyriproxyfen 

NA NA 

Bevilaqua et al., 
2023 

B. bassianad  EP F (soybean) 

acetamiprid + 
bifenthrin, 
dinotefuran + 
pyriproxyfen 

acetamiprid + 
bifenthrin, 
dinotefuran + 
pyriproxyfen 

NA NA 

Bevilaqua et al., 
2023 

B. bassianae  EP F (soybean) 

acetamiprid + 
bifenthrin, 
dinotefuran + 
pyriproxyfen 

acetamiprid + 
bifenthrin, 
dinotefuran + 
pyriproxyfen 

NA NA 

Bevilaqua et al., 
2023 

I. 
fumosorosea1  EP F (soybean) 

acetamiprid + 
bifenthrin, 
dinotefuran + 
pyriproxyfen 

acetamiprid + 
bifenthrin, 
dinotefuran + 
pyriproxyfen 

NA NA 

Yang et al., 
2022 

E. formosa Pa L spirotetramat spirotetramatii NA spirotetramatii 

Barghout et al., 
2022 

Amblyseius 
swirskii 
Athias-
Henriot 

PrM PT thiamethoxam + 
vegetable oil3 

thiamethoxam + 
vegetable oil NA NA 

https://www.tandfonline.com/doi/full/10.1080/09670874.2021.1944698
https://www.tandfonline.com/doi/full/10.1080/09670874.2021.1944698
https://www.nature.com/articles/s41598-024-66051-8
https://www.nature.com/articles/s41598-024-66051-8
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.6638
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.6638
https://www.sciencedirect.com/science/article/abs/pii/S0048969724054743?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048969724054743?via%3Dihub
https://link.springer.com/article/10.1007/s11829-023-09981-w
https://link.springer.com/article/10.1007/s11829-023-09981-w
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4211004
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4211004
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4211004
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4211004
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4211004
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4211004
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4211004
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4211004
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.6638
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.6638
https://www.persianacarology.org/article_238514.html
https://www.persianacarology.org/article_238514.html
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Gebremariam et 
al., 2022 

B. bassianaf  EP Gr, F 
(tomato) 

abamectin + 
acetamiprid4, neem 
oil 

abamectin + 
acetamiprid, neem 
oil 

NA NA 

Sain et al., 2022 B. bassianag  EP L, P (upland 
cotton) 

bifenthrin, ethion, 
neonicotinoids, 
spinosyns 

bifenthriniiia, 
ethioniiia, 
neonicotinoidsiiia, 
spinosynsiiia 

bifenthrina, ethiona bifenthrin, ethion 

Sandeep et al., 
2022 

I. 
fumosorosea2  EP F (coconut) buprofezin, 

profenophos 
buprofezin, 
profenophos NA NA 

Abdel-Hamid et 
al., 2022 

C. carnea Pr F (cotton) 

acetamiprid, lambda-
cyhalothrin, 
profenofos, 
thiamethoxam 

NA NA 

acetamiprid, 
lambda-
cyhalothrin, 
profenofos, 
thiamethoxam 

Gogi et al., 
2021 

E. formosa Pa L, F 

bitter gourd seed 
extract, buprofezin, 
fenoxycarb, 
methoxyfenozide, 
neem seed extract, 
pyriproxyfen, 
tebufenozide 

bitter gourd seed 
extract, 
buprofezin, 
fenoxycarb, neem 
seed extract, 
pyriproxyfen 

methoxyfenozideb, 
tebufenozideb NA 

Golmohammadi 
et al., 2021 

C. carnea Pr L 
clothianidin, 
flupyradifurone, 
tebufenozide 

flupyradifurone, 
tebufenozideiv clothianidin  NA 

Mansoor and 
Shad, 2021 

C. carnea Pr L* 

buprofezin, 
chlorfenapyr, 
indoxacarb, 
nitenpyram 

buprofezin, 
chlorfenapyr, 
indoxacarb, 
nitenpyram 

NA NA 

Mansoor et al., 
2020 

C. carnea Pr L 

acetamiprid, 
buprofezin, 
pyriproxyfen, 
spinosad 

pyriproxyfen NA NA 

https://onlinelibrary.wiley.com/doi/10.1155/2022/4686811
https://onlinelibrary.wiley.com/doi/10.1155/2022/4686811
https://link.springer.com/article/10.1007/s13744-022-00964-9
https://link.springer.com/article/10.1186/s41938-022-00600-z
https://link.springer.com/article/10.1186/s41938-022-00600-z
https://www.entomologyjournals.com/assets/archives/2022/vol7issue12/7-9-126-779.pdf
https://www.entomologyjournals.com/assets/archives/2022/vol7issue12/7-9-126-779.pdf
https://www.nature.com/articles/s41598-021-81585-x
https://www.nature.com/articles/s41598-021-81585-x
https://link.springer.com/article/10.1007/s42690-020-00407-1
https://link.springer.com/article/10.1007/s42690-020-00407-1
https://doi.org/10.1007/s10661-021-08995-2
https://doi.org/10.1007/s10661-021-08995-2
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.5952
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.5952
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Wang et al., 
2019 

E. formosa Pa L 

abamectin, 
acetamiprid, 
cyantraniliprole, 
imidacloprid, 
nitenpyram, 
pyriproxyfen, 
sulfoxaflor, 
thiamethoxam 

NA 
acetamipridc, 
cyantraniliprolec, 
pyriproxyfenc  

abamectin, 
imidacloprid, 
nitenpyram, 
sulfoxaflor, 
thiamethoxam 

El-Kawas and 
Khedr, 2019 

C. carnea Pr F (cotton) 

chlorfenapyr, 
chromafenozide, 
lufenuron, 
methoxyfenozide, 
profenofos, 
teflubenzuron 

chromafenozide, 
lufenuron, 
methoxyfenozide, 
teflubenzuron 

NA chlorfenapyr, 
profenofos 

Shahbaz et al., 
2019 

A. swirskii PrM L acetamiprid NA NA acetamiprid 

Asadi et al., 
2019 

A. swirskii PrM L spiromesifen5  spiromesifen NA NA 

Toledo-
Perdomo, 2019 

B. bassianaa  EP F (French 
bean) flupyradifurone flupyradifurone NA NA 

Vafaie et al., 
2019 C. carnea Pr L 

clothianidin, 
tebufenozide, 
flupyradifurone 

flupyradifurone tebufenozide clothianidin 

Rashidi and 
Ganbalani, 
2018 

E. formosa Pa L* 
abamectin, 
buprofezin, plant 
extract6 

buprofezin, plant 
extract  NA abamectin 

Francesena and 
Schneider, 2018 

E. mundus Pa L 
acetamiprid, 
azadirachtin, 
pyriproxyfen 

NA NA 
acetamiprid, 
azadirachtin, 
pyriproxyfen 

Vandervoet et 
al., 2018 

C. carnea Pr F (cotton) 
acephate, 
buprofezin, 
pyriproxyfen 

buprofezin, 
pyriproxyfen NA acephate 

https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.5380
https://scijournals.onlinelibrary.wiley.com/doi/10.1002/ps.5380
https://psa.pastic.gov.pk/SearchArticleView.aspx?articledetailId=154060&S_id=16159
https://psa.pastic.gov.pk/SearchArticleView.aspx?articledetailId=154060&S_id=16159
https://bioone.org/journals/systematic-and-applied-acarology/volume-24/issue-5/saa.24.5.7/Sublethal-effects-of-acetamiprid-on-biological-aspects-and-life-table/10.11158/saa.24.5.7.short
https://bioone.org/journals/systematic-and-applied-acarology/volume-24/issue-5/saa.24.5.7/Sublethal-effects-of-acetamiprid-on-biological-aspects-and-life-table/10.11158/saa.24.5.7.short
https://biotaxa.org/pja/article/view/201935
https://biotaxa.org/pja/article/view/201935
https://www.scielo.sa.cr/scielo.php?pid=S1659-13212019000300647&script=sci_abstract
https://www.scielo.sa.cr/scielo.php?pid=S1659-13212019000300647&script=sci_abstract
https://jes.kglmeridian.com/view/journals/ents/53/4/article-p543.xml
https://jes.kglmeridian.com/view/journals/ents/53/4/article-p543.xml
https://jes.kglmeridian.com/view/journals/ents/53/4/article-p543.xml
https://www.sciencedirect.com/science/article/abs/pii/S004565351830852X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S004565351830852X?via%3Dihub
https://academic.oup.com/jee/article/111/3/1056/4932785
https://academic.oup.com/jee/article/111/3/1056/4932785
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Oliveira et al., 
2018 

B. bassiana EP L# 

beta-cyfluthrin + 
imidacloprid, 
imidacloprid, 
pyriproxyfen, 
spiromesifen, 
thiamethoxam + 
lambda-cyhalothrin 

spiromesifenv  NA 

beta-cyfluthrin + 
imidacloprid, 
imidacloprid, 
pyriproxyfen, 
thiamethoxam + 
lambda-
cyhalothrin 

Kumar et al., 
2018 

I. 
fumosorosea EP L, F## buprofezin buprofezin NA NA 

Fernández et 
al., 2017 

A. swirskii PrM L, Gr 

abamectin, 
deltamethrin, 
emamectin, 
flonicamid, 
flubendiamide, 
metaflumizone, 
methoxyfenozide, 
spinosad, 
spiromesifen, 
spirotetramat, 
sulfoxaflor 

flonicamid, 
flubendiamide, 
metaflumizone, 
methoxyfenozide, 
spiromesifen, 
spirotetramat, 
sulfoxaflor 

emamectin 
abamectin, 
deltamethrin, 
spinosad 

El-Zahi et al., 
2017 

C. carnea Pr F 
flonicamid, 
imidacloprid, 
thiamethoxam 

flonicamid NA imidacloprid, 
thiamethoxam 

Fernández et 
al., 2017 

A. swirskii PrM L, Gr* bifenthrin bifenthrin NA bifenthriniii 

Fernández et 
al., 2017 

E. mundus Pa L, F#  bifenthrin bifenthrin NA bifenthriniii 

Ali et al., 2017 

Lecanicillium 
muscarium 
R. Zare & W. 
Gams 

EP L* matrine matrine NA NA 

https://www.cabidigitallibrary.org/doi/full/10.5555/20203408084
https://www.cabidigitallibrary.org/doi/full/10.5555/20203408084
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2Ftoy056&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017141731%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=9imogA7%2FgpA6fVrr1O%2BKxCSOg6pLR0Q5vRAZKpq%2Bhgc%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2Ftoy056&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017141731%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=9imogA7%2FgpA6fVrr1O%2BKxCSOg6pLR0Q5vRAZKpq%2Bhgc%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs10526-017-9784-1&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017171525%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j6adtNXbnLJZQaTgKKwo8j%2BDHCeCG3aWoJX%2Bm3iGHFo%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs10526-017-9784-1&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017171525%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j6adtNXbnLJZQaTgKKwo8j%2BDHCeCG3aWoJX%2Bm3iGHFo%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.21608%2Feajb.2017.11990&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017339351%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=6K3l3ZDdP4vUvSQJfzfV%2B26djg1ooDt39guu%2FblIaPg%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.21608%2Feajb.2017.11990&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017339351%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=6K3l3ZDdP4vUvSQJfzfV%2B26djg1ooDt39guu%2FblIaPg%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1002%2Fps.4515&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017369222%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=XZyDO4bJSnRM5rlOCsl6VFsD%2FfroiRYpI594wf7EM40%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1002%2Fps.4515&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017369222%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=XZyDO4bJSnRM5rlOCsl6VFsD%2FfroiRYpI594wf7EM40%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1002%2Fps.4515&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017398699%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=63yWdbou2piqAJ8QYgsq782pXeZdH%2BB5iSsshKd3lYU%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1002%2Fps.4515&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017398699%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=63yWdbou2piqAJ8QYgsq782pXeZdH%2BB5iSsshKd3lYU%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1038%2Fsrep46558&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017423749%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=uaDiR%2Fm%2BbmUedJr%2B5kCYNXjlvlX6LgA74JckBG3vUDs%3D&reserved=0
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Fernandes et 
al., 2016 

O. insidiosus Pr L, F* 

acephate, bifenthrin, 
chlorantraniliprole, 
chlorpyrifos, 
deltamethrin, 
imidacloprid, 
thiamethoxam 

chlorantraniliprole NA 

acephate, 
bifenthrin, 
chlorpyrifos, 
deltamethrin, 
imidacloprid, 
thiamethoxam 

Heidari et al., 
2016 

E. formosa Pa L 
buprofezin, 
fenpropathrin, 
pyriproxyfen 

buprofezin, 
pyriproxyfen NA fenpropathrin 

Sarwar and 
Sattar, 2016 

C. carnea Pr F (cotton) endosulfan, 
monocrotophos 

endosulfan, 
monocrotophos NA NA 

Heidari et al., 
2015 

E. formosa Pa L 
buprofezin, 
fenpropathrin, 
pyriproxyfen 

buprofezin, 
pyriproxyfen NA fenpropathrin 

Fernández et 
al., 2015 

E. mundus Pa L, F#  

abamectin, 
deltamethrin, 
emamectin, 
flonicamid, 
flubendiamide, 
metaflumizone, 
methoxyfenozide, 
spinosad, 
spiromesifen, 
spirotetramat, 
sulfoxaflor 

flonicamid, 
flubendiamide, 
methoxyfenozide, 
spiromesifen 

abamectin, 
emamectin, 
deltamethrin, 
metaflumizone, 
spirotetramat 

spinosad, 
sulfoxaflor 

Garzón et al., 
2015 

C. carnea Pr L 

deltamethrin, 
flonicamid, 
flubendiamide, 
metaflumizone, 
spirotetramat, 
sulfoxaflor 

flonicamid, 
flubendiamide, 
metaflumizone, 
spirotetramat 

NA deltamethrin, 
sulfoxaflor 

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.chemosphere.2016.04.115&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017447031%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=uFSfMr6mW4XgtyZ296nvuC0hS8lfQIWEZUIUAEAtntg%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.chemosphere.2016.04.115&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017447031%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=uFSfMr6mW4XgtyZ296nvuC0hS8lfQIWEZUIUAEAtntg%3D&reserved=0
https://jaenph.areeo.ac.ir/article_106103.html?lang=en
https://jaenph.areeo.ac.ir/article_106103.html?lang=en
https://psa.pastic.gov.pk/SearchArticleView.aspx?articledetailId=37196&S_id=7567
https://psa.pastic.gov.pk/SearchArticleView.aspx?articledetailId=37196&S_id=7567
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1080%2F03235408.2016.1142926&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017495567%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=cUoSYfe0wt8EgEdb9W6Qr%2B%2BqQivioNHnpXUMtjilLM0%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1080%2F03235408.2016.1142926&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017495567%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=cUoSYfe0wt8EgEdb9W6Qr%2B%2BqQivioNHnpXUMtjilLM0%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2Ftov181&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017519231%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HyDQs%2FJLiI8KKw0e7hBEkWak5yZEwQFk8DfSBSA%2BaM4%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2Ftov181&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017519231%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HyDQs%2FJLiI8KKw0e7hBEkWak5yZEwQFk8DfSBSA%2BaM4%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.chemosphere.2015.03.016&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017544960%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=hhyfUsyPO9Ec2Za6TiTPHhougDOkTKfIw%2BGtwKlKjig%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.chemosphere.2015.03.016&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017544960%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=hhyfUsyPO9Ec2Za6TiTPHhougDOkTKfIw%2BGtwKlKjig%3D&reserved=0
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Ail-Catzim et 
al., 2015 

C. carnea Pr L 

abamectin, 
bifenthrin, 
endosulfan, 
imidacloprid, 
profenofos 

abamectin, 
bifenthrin endosulfan imidacloprid, 

profenofos 

Roditakis et al., 
2014 

E. eremicus Pa L* flonicamid flonicamidvi NA NA 

Roditakis et al., 
2014 

A. swirskii PrM L* flonicamid flonicamidvi NA NA 

Zou et al., 2014 

I. 
fumosorosea3  EP L 

acetamiprid, 
imidacloprid, 
spirotetramat, 
thiamethoxam 

imidacloprid, 
spirotetramat, 
thiamethoxam 

acetamiprid NA 

Moscardini et 
al., 2013 

O. insidiosus Pr L* 

abamectin, cartap 
hydrochloride, 
chlorantraniliprole7, 
flubendiamide, 
pyriproxyfen, 
pymetrozine, 
spirotetramat + 
imidacloprid 

pyriproxyfen, 
chlorantraniliprole pymetrozine 

abamectin, 
cartap 
hydrochloride, 
flubendiamide, 
spirotetramat + 
imidacloprid 

Sohrabi et al., 
2013 

E. mundus Pa L buprofezin, 
imidacloprid buprofezin imidacloprid NA 

Huang et al., 
2013 

B. bassiana EP L, F beta-cypermethrin beta-cypermethrin NA NA 

Hoseininaveh et 
al., 2012 

E. formosa Pa L amitraz, buprofezin, 
propargite 

buprofezin, 
propargite NA amitraz 

Francesena et 
al., 2012 

E. mundus Pa L* spirotetramat8 spirotetramat NA NA 

Bengochea et 
al., 2012 

E. mundus Pa Gr* emamectin benzoate emamectin 
benzoate NA NA 

Hossain et al., 
2012 

C. carnea Pr F (cotton) imidacloprid, 
monocrotophos imidacloprid NA monocrotophos 

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.3958%2F059.040.0315&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017568774%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=h7qydZPkutyy2rFbk2Q%2BwVxgcwuR0Gn0JPsJz45snuo%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.3958%2F059.040.0315&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017568774%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=h7qydZPkutyy2rFbk2Q%2BwVxgcwuR0Gn0JPsJz45snuo%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1002%2Fps.3723&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017594167%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Z6IWgriPIh8yAntFRgfcymLnlySX5cAzqU%2FLwE64nAk%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1002%2Fps.3723&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017594167%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Z6IWgriPIh8yAntFRgfcymLnlySX5cAzqU%2FLwE64nAk%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1002%2Fps.3723&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017594167%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Z6IWgriPIh8yAntFRgfcymLnlySX5cAzqU%2FLwE64nAk%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1002%2Fps.3723&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017594167%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Z6IWgriPIh8yAntFRgfcymLnlySX5cAzqU%2FLwE64nAk%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1080%2F09583157.2013.860427&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017642530%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=7SYpPnSEpODF%2B3elJvnKKtxVBEvdtw%2F%2FxtS%2F%2F3C6RaU%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.chemosphere.2013.01.111&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017667335%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HLlBlZCV%2FmSeeZsSNf44YRoUsAe7WlAtjNWsx%2BM5tb4%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.chemosphere.2013.01.111&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017667335%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HLlBlZCV%2FmSeeZsSNf44YRoUsAe7WlAtjNWsx%2BM5tb4%3D&reserved=0
https://pps.agriculturejournals.cz/artkey/pps-201403-0005_effects-of-buprofezin-and-imidacloprid-on-the-functional-response-of-eretmocerus-mundus-mercet.php
https://pps.agriculturejournals.cz/artkey/pps-201403-0005_effects-of-buprofezin-and-imidacloprid-on-the-functional-response-of-eretmocerus-mundus-mercet.php
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.cropro.2012.11.013&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017690856%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=QSuh%2Bv75OcTJX5fbUrUahHUpN4RNjd7SCLZ35EkycrA%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.cropro.2012.11.013&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017690856%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=QSuh%2Bv75OcTJX5fbUrUahHUpN4RNjd7SCLZ35EkycrA%3D&reserved=0
https://agris.fao.org/search/en/providers/122436/records/675ada1f0ce2cede71d34f0f
https://agris.fao.org/search/en/providers/122436/records/675ada1f0ce2cede71d34f0f
https://pubmed.ncbi.nlm.nih.gov/23885443/
https://pubmed.ncbi.nlm.nih.gov/23885443/
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5424%2Fsjar%2F2012103-684-11&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017717702%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Q3%2B%2BiwjXyiKayYDx5d2X1KckJy6A8S%2F8txo7H2r1YUE%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5424%2Fsjar%2F2012103-684-11&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017717702%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Q3%2B%2BiwjXyiKayYDx5d2X1KckJy6A8S%2F8txo7H2r1YUE%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=http%3A%2F%2Fdx.doi.org%2F10.3126%2Fon.v10i1.7750&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017741259%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HoyxIj1SlixV3d9x1XhhLj9I4%2B6oeznV80xEZLhTUeg%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=http%3A%2F%2Fdx.doi.org%2F10.3126%2Fon.v10i1.7750&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017741259%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HoyxIj1SlixV3d9x1XhhLj9I4%2B6oeznV80xEZLhTUeg%3D&reserved=0
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Sugiyama et al., 
2011 

E. formosa Pa L 

acephate, 
acetamiprid, Bt, 
chinomethionat, 
chlorfenapyr, 
clothianidin, 
dinotefuran, 
emamectin benzoate, 
etofenprox, 
fenitrothion, 
flufenoxuron, 
lufenuron, 
milbemectin, 
nitenpyram, 
permethrin, 
pyridaben, 
pymetrozine, 
spinosad, sulfur, 
tolfenpyrad 

Bt, flufenoxuron, 
lufenuron, 
pymetrozine, 
sulfur 

NA 

acephate, 
acetamiprid, 
chlorfenapyr, 
clothianidin, 
chinomethionat, 
dinotefuran,  
emamectin 
benzoate, 
etofenprox, 
fenitrothion, 
imidacloprid, 
milbemectin, 
nitenpyram, 
permethrin, 
pyridaben, 
spinosad, 
tolfenpyrad 

Sugiyama et al., 
2011 

E. mundus Pa L 

acephate, 
acetamiprid, Bt, 
chinomethionat, 
chlorfenapyr, 
clothianidin, 
dinotefuran, 
emamectin benzoate, 
etofenprox, 
fenitrothion, 
flufenoxuron, 
lufenuron, 
milbemectin, 
nitenpyram, 
permethrin, 
pyridaben, 
pymetrozine, 
spinosad, sulfur, 
tolfenpyrad 

Bt, flufenoxuron, 
lufenuron, 
pymetrozine, 
sulfur 

NA 

acephate, 
acetamiprid, 
chlorfenapyr, 
clothianidin, 
chinomethionat, 
dinotefuran,  
emamectin 
benzoate, 
etofenprox, 
fenitrothion, 
imidacloprid, 
milbemectin, 
nitenpyram, 
permethrin, 
pyridaben, 
spinosad, 
tolfenpyrad 

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs13355-011-0044-z&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017764056%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HTnBR%2Fxgl0ohNgav1ymu%2BEUF6mxn0zPZW%2F%2FZ3%2BYycZY%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs13355-011-0044-z&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017764056%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HTnBR%2Fxgl0ohNgav1ymu%2BEUF6mxn0zPZW%2F%2FZ3%2BYycZY%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs13355-011-0044-z&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017764056%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HTnBR%2Fxgl0ohNgav1ymu%2BEUF6mxn0zPZW%2F%2FZ3%2BYycZY%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs13355-011-0044-z&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017764056%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HTnBR%2Fxgl0ohNgav1ymu%2BEUF6mxn0zPZW%2F%2FZ3%2BYycZY%3D&reserved=0


9 
 

Sugiyama et al., 
2011 

E. eremicus Pa L 

acephate, 
acetamiprid, Bt, 
chinomethionat, 
chlorfenapyr, 
clothianidin, 
dinotefuran, 
emamectin benzoate, 
etofenprox, 
fenitrothion, 
flufenoxuron, 
lufenuron, 
milbemectin, 
nitenpyram, 
permethrin, 
pyridaben, 
pymetrozine, 
spinosad, sulfur, 
tolfenpyrad 

Bt, flufenoxuron, 
lufenuron, 
pymetrozine, 
sulfur 

NA 

acephate, 
acetamiprid, 
chlorfenapyr, 
clothianidin, 
chinomethionat, 
dinotefuran, 
emamectin 
benzoate, 
etofenprox, 
fenitrothion, 
imidacloprid, 
milbemectin, 
nitenpyram,  
permethrin, 
pyridaben, 
spinosad, 
tolfenpyrad 

Al-Kherb, 2011 C. carnea Pr 
F 
(cucumber, 
tomato) 

acetamiprid, 
imidacloprid, 
thiamethoxam 

acetamiprid, 
imidacloprid, 
thiamethoxam 

NA NA 

Cuthbertson et 
al., 2010 

L. muscarium EP Gl 
(poinsettia) 

fatty acids9a, natural 
plant extract9b, 
petroleum oil9c, 
polysaccharide9d, 
spiromesifen9e 

fatty acids, natural 
plant extract, 
petroleum oil, 
polysaccharide, 
spiromesifen 

NA polysaccharideiv 

Cuthbertson et 
al., 2008 

L. muscarium EP L, Pl* 
(poinsettia) 

fatty acids9a, natural 
plant extract9b, 
petroleum oil9c, 
polysaccharide9d, 
spiromesifen9e 

fatty acidsvii, 
natural plant 
extract, petroleum 
oil, 
polysaccharide, 
spiromesifen 

NA NA 

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs13355-011-0044-z&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017764056%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HTnBR%2Fxgl0ohNgav1ymu%2BEUF6mxn0zPZW%2F%2FZ3%2BYycZY%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs13355-011-0044-z&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017764056%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HTnBR%2Fxgl0ohNgav1ymu%2BEUF6mxn0zPZW%2F%2FZ3%2BYycZY%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.3923%2Fje.2011.429.439&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017834433%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=ajxbh4WFK%2FJmtF5Xaj0HZ9vEAwESLZRyD4eW3prLkz0%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2FBF03326150&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017860901%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=CkWQw2PAMNVrSd4ljxyrgsP1nuAcnawQxea%2Br0lPX8c%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2FBF03326150&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017860901%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=CkWQw2PAMNVrSd4ljxyrgsP1nuAcnawQxea%2Br0lPX8c%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1111%2Fj.1744-7917.2008.00221.x&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017888826%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=1rczYRNoEqU5t9KiaCRUH39SP4IoHZnVFgnuahgAUA4%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1111%2Fj.1744-7917.2008.00221.x&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017888826%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=1rczYRNoEqU5t9KiaCRUH39SP4IoHZnVFgnuahgAUA4%3D&reserved=0
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Prabhaker et al., 
2007 

E. eremicus Pa L** 

acetamiprid, 
bifenthrin, 
buprofezin, 
chlorpyrifos, 
cyfluthrin, 
fenpropathrin, 
pyriproxyfen 

buprofezin*, 
pyriproxyfen* 

acetamiprid, 
pyrethroids also 
showed substantial 
contact toxicity 

chlorpyrifos 

Prabhaker et al., 
2007 

E. formosa Pa L** 

acetamiprid, 
bifenthrin, 
buprofezin, 
chlorpyrifos, 
cyfluthrin, 
fenpropathrin, 
pyriproxyfen 

buprofezin*, 
pyriproxyfen* 

acetamiprid, 
pyrethroids also 
showed substantial 
contact toxicity 

chlorpyrifos 

Prabhaker et al., 
2007 

O. insidiosus Pr L 

bifenthrin, 
buprofezin, 
clothianidin, 
dinotefuran, 
fenpropathrin, 
imidacloprid, 
pyriproxyfen, 
spiromesifen, 
spirotetramat, 
sulfoxaflor, 
thiamethoxam 

buprofezin, 
spiromesifen, 
spirotetramat 

NA bifenthrin 

Prabhaker et al., 
2007 

Chrysoperla 
rufilabris 
Burmeister 

Pr L 

bifenthrin, 
buprofezin, 
clothianidin, 
dinotefuran, 
fenpropathrin, 
imidacloprid, 
pyriproxyfen, 
spiromesifen, 
spirotetramat, 
sulfoxaflor, 
thiamethoxam 

buprofezin, 
spiromesifen, 
spirotetramat 

pyriproxyfen sulfoxaflor 

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2F100.4.1053&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017912910%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j9hxOTTyKNdKYyPaM7uQhKa1LI9Q6%2FWkY2oU5Hmo6NA%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2F100.4.1053&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017912910%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j9hxOTTyKNdKYyPaM7uQhKa1LI9Q6%2FWkY2oU5Hmo6NA%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2F100.4.1053&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017912910%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j9hxOTTyKNdKYyPaM7uQhKa1LI9Q6%2FWkY2oU5Hmo6NA%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2F100.4.1053&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017912910%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j9hxOTTyKNdKYyPaM7uQhKa1LI9Q6%2FWkY2oU5Hmo6NA%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2F100.4.1053&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017912910%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j9hxOTTyKNdKYyPaM7uQhKa1LI9Q6%2FWkY2oU5Hmo6NA%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2F100.4.1053&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017912910%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=j9hxOTTyKNdKYyPaM7uQhKa1LI9Q6%2FWkY2oU5Hmo6NA%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2Ftox202&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017959167%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2F0HhSFSAcCyLNNz8suGs6dcyf47ARRzyQTYaFhRUwsc%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1093%2Fjee%2Ftox202&data=05%7C02%7Cmahmed2%40clemson.edu%7C53f3863b11e1450d63a408df02fab7c8%7C0c9bf8f6ccad4b87818d49026938aa97%7C0%7C0%7C639232948017959167%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2F0HhSFSAcCyLNNz8suGs6dcyf47ARRzyQTYaFhRUwsc%3D&reserved=0
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Cuthbertson et 
al., 2005 

L. muscarium EP 
L, Pl* 
(tomato, 
verbena) 

buprofezin, 
imidacloprid, 
nicotine, 
teflubenzuron 

buprofezin NA 
imidacloprid, 
nicotine, 
teflubenzuron 

Liu and Stansly, 
2004 

Delphastus 
catalinae 
Horn 

Pr L* buprofezin, 
pyriproxyfen pyriproxyfen NA buprofezin 

Agansonova et 
al., 2004 E. formosa Pa Gr  admiral, aleycid aleycidviii NA admiral 

Javel and 
Matthews, 2002 

E. formosa Pa L* 
diafenthiuron, 
potassium salts of a 
fatty acid 

potassium salts of 
a fatty acid, 
diafenthiurone 

NA NA 

Javel and 
Matthews, 2002 

E. eremicus Pa L* 
diafenthiuron, 
potassium salts of a 
fatty acid 

potassium salts of 
a fatty acid, 
diafenthiurone 

NA NA 

Hoddle et al., 
2001 

E. eremicus Pa L 

buprofezin, 
fenoxycarb, 
kinoprene, 
pyriproxyfen, 
pymetrozine 

buprofezin, 
fenoxycarb, 
kinoprene, 
pyriproxyfen, 
pymetrozine 

NA NA 

Van Driesche et 
al., 2001 

E. eremicus Pa Gr* buprofezin buprofezin NA NA 

Liu and Chen, 
2001 

C. rufilabris Pr L fenoxycarb NA NA fenoxycarb 

Schuster and 
Stansly, 2000 

C. rufilabris Pr L 

azadirachtin10a, 
bifenthrin10b, 
insecticidal soap10c, 
paraffinic oil10d 

azadirachtin, 
insecticidal soap, 
paraffinic oilx 

bifenthrin 
azadirachtin, 
insecticidal soap, 
paraffinic oilv 

Liu and Chen, 
2000 
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Natural enemy strains included Beauveria bassiana GHA (a), BCC 2660 (b), IBCB 66 (c), ESALQ-PL63 (d), SIMBI BB15 (e), AAUMB-29 (f), and strains 
Bb-4511, Bb-4543, and Bb-4565 (g). Isaria fumosorosea strains included ESALQ 4778¹, ICAR-NBAIR Pfu-5², and IfB01³. Natural enemy groups were 
categorized as predators (Pr), predatory mites (PrM), parasitoids (Pa), and entomopathogens (EP). Study settings were coded as field (F), field bioassay (F*), 
semi-field (F#), field cage (F##), glasshouse (Gl), greenhouse (Gr), commercial greenhouse (Gr*), laboratory (L), laboratory bioassay (L*), laboratory in vitro 
(L#), Petri dish residual bioassay (L**), polyhouse (P), plant (Pl), plant assay (Pl*), plant bioassay (Pl**), cotton plant experiments and predator survival 
bioassays on treated plant material (Pl#), and high-plastic net tunnel (PT). 
Formulations used in the studies included TINIVION® for spiropidion¹; Bellis® for pyraclostrobin + boscalid²a; Phyton 27® for copper sulfate²b; Ridomil 
Gold® for metalaxyl + mancozeb²c; Actara® for thiamethoxam and Egyxide® for vegetable oil³; Hunter 40 EC for abamectin + acetamiprid⁴; Oberon® for 
spiromesifen⁵; a plant extract derived from Echinophora platyloba⁶; rynaxypyr for chlorantraniliprole⁷; Movento® for spirotetramat⁸; Savona® for fatty 
acids⁹a; Certis Spraying Oil® for petroleum oil⁹b; Majestik® for natural plant extract⁹c; Agri-50E® for polysaccharide⁹d; Oberon® for spiromesifen⁹e; 
Azatin-EC™ for azadirachtin¹⁰a; Brigade™ for bifenthrin¹⁰b; M-Pede™ for insecticidal soap¹⁰c; and Sunspray Ultra-Fine Spray Oil™ for paraffinic oil¹⁰d. 
Compatibility notes included: compatible when used cautiously (i); compatibility at LC₁₀ dose (ii); bifenthrin compatible at 50% dose (iii a); flupyradifurone 
followed by tebufenozide (iv); compatibility at intermediate dose (v); partial compatibility when used cautiously (vi); compatibility when applied sequentially 
(vii); Aleycid compatible when applied timely (viii); compatibility sequence of buprofezin > fenoxycarb > pymetrozine = pyriproxyfen > kinoprene (ix); and 
compatibility with larvae and adults (x). Asterisks (*) denote least-compatible chemistries. 
Least-compatible notes included: both chemistries compatible with strain Bb-4511 (a); tebufenozide least toxic, followed by methoxyfenozide (b); 
pyriproxyfen least toxic, followed by acetamiprid and cyantraniliprole (c); and acetamiprid and pyrethroids showing substantial contact toxicity (d). 
Harmful notes included: spinetoram more toxic than sulfoxaflor (i); LC₅₀ dose harmful (ii); 72-hour continuous exposure harmful to adults (iii); Agri-50E 
phytotoxic on poinsettia, making fungus combinations possible but not recommended (iv); and azadirachtin, insecticidal soap, and paraffinic oil harmful to 
eggs under direct topical exposure (v). 
Compatibility categories were assigned based on published effects on mortality and life-table parameters. Chemistries causing less than 30% mortality or less 
than 30% reduction in fecundity, oviposition, or developmental rate were classified as compatible. Chemistries causing approximately 30–70% mortality or 
reduction in life-table parameters were classified as least compatible. Chemistries causing greater than 70% mortality, severe developmental disruption, or 
substantial reproductive impairment were classified as harmful. 
Literature Search and Natural Enemy Verification Procedures: We accessed the UF/IFAS guide by Leppla, N., and L. M. LeBeck. (2021). 2021 Guidelines for 
Purchasing and Using Commercial Natural Enemies and Biopesticides in North America: IN849 IPM-146, 02 2021. EDIS, 2021(2), 14. 
https://doi.org/10.32473/edis-in849-2021, to identify commercially available natural enemies recommended for whitefly management. We then visited 
commercial supplier websites to verify current product availability. We conducted a literature search using Web of Science (Core Collection, BIOSIS Citation 
Index, BIOSIS Previews, Current Contents Connect, Zoological Record, MEDLINE). Search fields included the scientific names of commercially available 
natural enemies, the term “insecticides,” and the term “whiteflies.” Because Cordyceps fumosorosea was previously classified as Isaria fumosorosea, both 
names were searched. All publication years available (1976–2026) were included, except for searches involving Beauveria bassiana and Isaria fumosorosea, 
for which only the last 16 years of compatibility studies were extracted. Searches were global and not geographically restricted, and relevant publication data 
were extracted from all resulting records. All citations in Table 1 were hyperlinked to their DOI when available. Two studies had no DOI or stable online link 
and were therefore cited using full reference format: Vafaie, R., Rezaei Torshizi, R., Golmohammadi, G., Rafiei Karahroodi, Z., and Faravardeh, L. (2019). 
Lethal effects of insecticides clothianidin, tebufenozide and flupyradifurone on egg, 2nd and 3rd instar larvae and pupae of green lacewing, Chrysoperla 
carnea Stephens. IAU Entomological Research Journal, 11(1), 17–28; and Agansonova, N. E., Burov, V. N., Mokrousova, E. P., and Pavlyushin, V. A. (2004). 
The efficiency of the combined application of actinomycete-metabolite biopreparation Aleycid, insect development regulator Admiral, and whitefly parasitoid 
Encarsia formosa G. against greenhouse whitefly Trialeurodes vaporariorum W. Agrokhimiya, (4), 45–51.  

 


