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Table 1. Fluctuations in violation rate of leguminous Vegetables between 2016 and 2019, as
determined by the Agriculture and Food Agency

Unqualified rate (%)
Year Sample size Month Year
Median Mean+SD"V Mean
2016 259 16.0 14.1£10.0? 15.4
2017 284 17.5 16.7+8.6* 17.3
2018 383 16.6 16.3+6.72 16.2
2019 389 7.4 10.5+8.12 10.5

D The same letter within the column indicates that means were not significantly different according to the

Tukey-Kramer HSD test (p=0.05).
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Fig. 1. Type and frequency of pesticide violations on legume vegetables between 2016

and 2019.
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Table 2. Type and frequency of pesticide application violations on kidney beans, garden peas,
and cowpeas, as tested by the Agriculture and Food Agency between 2016 and 2019

Pesticide

Kidney beans

Garden peas Cowpeas

Pesticide

type

2019 2018 2017 2016 2019 2018 2017 2016

2019 2018 2017 2016

trioxystrobin IR
isopyrazam
isoprothiolane
iprodione
kresoxim-methyl 1 1
famoxadone
amisulbrom 4
zoxamide 1
tebuconazole 2 1
quinoxyfen
prochloraz
propiconazole
Fungicide ~ propamocarb hydrochloride 2 7
fluopicolide 1
fluopyram
mepronil 2
metrafenone
metalaxyl 1 2
cyproconazole
tolclofos-methyl
febuconazole
fenpropimorph

3

 Cases of pesticide application violations were identified in the current year. Bold font type indicates that pesticide
application violations were detected in at least 3 years out of 4 years.
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Table 2 (continued). Type and frequency of pesticide application violations on kidney beans,
garden peas, and cowpeas, as tested by the Agriculture and Food Agency
between 2016 and 2019

Pesticide . Kidney beans Garden peas Cowpeas
type Pesticide 2019 2018 2017 2016 2019 2018 2017 2016 2019 2018 2017 2016
hexaconazole 4 1 1 1 1 11 1 1 1 1
flutriafol 1
flusilazole 2
carbendazim 1 3 1 1 1
Fungicide  pencycuron 3 1 1 1 1
thifluzamide 1
diniconazole-M 1 1
dimethomorph 2 5 5 1 1
myclobutanil 1 2
etoxazole 1
Acaricide clofentezine 1
fenpyroximate 1 1 1
carbosulfan 1 2 2 1 1
etofenprox 2 5 1 3 2
carbofuran 4 6 3 1 1 1 1
chromafenozide 1
indoxacarb 1 1 1 2 1
tebufenozide 3 3 1 1
ethion 1 1 2
prothiofos 1
flonicamid 1 1
methiocarb 1 1

Insecticide  pyriproxyfen

—_ = = e

lufenuron 2 1 1 1
metaflumizone
tolfenpyrad 1 2
fenvalerate
fipronil 1 2 4 1 2 2 1
flucythrinate 1
spirodiclofen 1
thiacloprid 1
methamidophos 1 2
chlorpyrifos 1
Herbicide ametryn 1

! Cases of pesticide application violations were identified in the current year. Bold font type indicates that pesticide
application violations were detected in at least 3 years out of 4 years.
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Crop = Kidney bean
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. Hotspots of pesticide application violations on kidney beans (A), garden peas (B),
and cowpeas (C) between 2016 and 2019. Dots represent sample locations. Dot
colors indicate the number of violations that were identified. Hotspots are areas in

which large numbers of pesticide application violations were found.
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Pesticide Application Violations:
An Analysis of Legume Vegetables Cases
and Suggestions for Improvement

Ying-Shiou Lin!, Meen-Lang Lee'", Ruey-Jang Chang', Ching-Wen Huang!

Abstract

Lin, Y. S,, Lee, M. L., Chang, R. J., and Huang, C. W. 2020. Pesticide application violations: An
analysis of legume vegetables cases and suggestions for improvement. Taiwan Pestic. Sci. 8: 85-

100.

Kidney beans (Phaseolus vulgaris L.), cowpeas (Vigna sinensis Hassk) and garden peas
(Pisum sativum L.) are continuously harvested legume vegetables for which pest
management is highly challenging. This study aimed to improve the safety of production
technology used in legume vegetable cultivation by analyzing cases of pesticide application
violations. Specifically, we analyzed results of pesticide residue tests (conducted on legume
vegetables collected from fields and packing houses) published by the Agriculture and Food
Agency, Council of Agriculture, Taiwan, between 2016 and 2019. Our objectives were to
identify patterns in pesticide application violations and to understand how farmers are using
pesticides (i.e. which pesticides are used to control specific pests). According to our results,
violations were primarily related to "crop growth characteristics”" and "human factors". We
therefore proposed measures to help reduce pesticide application violations and enhance the
safety of production technology used in legume vegetable cultivation. These measures were
related to "crops", "plant protection products", "farmers and vendors" and "agricultural
sales". Specifically, we recommend (1) cultivating legume crop varieties that are resistant
to diseases and insects, (2) adjusting the flowering period of crops, (3) applying pesticides

according to safe management regulations, (4) adopting pesticide resistance-management
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strategies, (5) using safer plant-protection products, (6) strengthening the safe application of
pesticides on the production-side, (7) strengthening pesticide-sale regulations, and (8)

expanding sales channels for high-quality agricultural products.

Key words: legume vegetables, pesticide application violations, violation patterns



