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DPR Surface Water Protection Program 
Pesticide use in nursery
Surface water monitoring
Runoff prevention & mitigation 
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Pesticide Use in Outdoor and 
Greenhouse Nurseries (2014)

Site/Crop Outdoor (lb a.i.) Greenhouse (lb a.i.)

Flower 256,918 28,107
Plants In 

Containers 660,951 55,430

Transplants 786,788 14,148

Totals 1,704,657 97,685



Top 20 Pesticides on Nurseries 
(2014)

Outdoor Lb ai Greenhouse Lb ai
Methyl Bromide 662331 Chlorothalonil 10132
1,3-Dichloropropene 252426 Mineral Oil 7791
Chloropicrin 220092 Thiophanate-Methyl 7696
Potassium N-Methyldithiocarbamate 118639 Fosetyl-Al 6770
Glyphosate, Isopropylamine Salt 63478 Mancozeb 6169
Metam-Sodium 56198 Potash Soap 6035
Sulfur 39891 Daminozide 5390
Mineral Oil 34314 Sodium Carbonate Peroxyhydrate 4667
Chlorothalonil 24503 Hydrogen Peroxide 4526
Mancozeb 20431 Iprodione 3474
Copper Hydroxide 13960 Acetamiprid 3179
Petroleum Oil, Unclassified 13062 Methyl Bromide 3007
Acephate 10347 Potassium Phosphite 2813
Pendimethalin 9589 undefined 2646
Fosetyl-Al 8832 Acephate 2396
Captan 8530 Glyphosate, Isopropylamine Salt 2157
Glyphosate, Potassium Salt 7506 Petroleum Distillates, Refined 2069
Thiophanate-Methyl 7003 Copper Hydroxide 2047
Copper Sulfate (Pentahydrate) 6937 Peroxyacetic Acid 2046
Metaldehyde 5875 Potassium Bicarbonate 1724



Nursery Pesticide Use in Top 10 Counties (2014)
Outdoor Greenhouse

Merced 355183 San Diego 23636

Stanislaus 326967 San Luis Obispo 15050

Kern 167517 Monterey 13503

Santa Barbara 107214 Santa Barbara 10121

Sutter 103570 Ventura 5432

San Diego 87662 San Mateo 4728

Ventura 73556 Stanislaus 4061

Glenn 68118 Santa Cruz 3836

Monterey 65984 Orange 3295

San Joaquin 51493 San Joaquin 2171

*6 counties are top users for both outdoor and greenhouse nurseries



Top 10 Pesticides of Concern for Surface Water 
Quality and Ranking Scores (2014)

Outdoor Greenhouse

Chlorothalonil 20 Permethrin 24

Malathion 20 Chlorothalonil 20

Diquat Dibromide 20 Diquat Dibromide 20

Permethrin 18 Chlorpyrifos 18

Chlorpyrifos 18 Bifenthrin 18

Isoxaben 16 Methiocarb 16

Metam-Potassium 15 Tau-Fluvalinate 15

Metam-Sodium 15 Malathion 15

Acephate 15 Acetamiprid 12

Bifenthrin 15 Acephate 12

*7 of the 10 top pesticides are used in both outdoor and greenhouse nurseries



Top 5 Outdoor Nursery Pesticide Use 
2010-2014
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Chlorothanonil; Malathion; Diquat dibromide; Chlorpyrifos; Permethrin



Top 5 Greenhouse Pesticide Use 
2010-2014
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Chlorothanonil; Diquat dibromide; Permethrin; Chlorpyrifos; Bifenthrin



Pesticide Use in Greenhouse Nurseries, San 
Diego County, CA (2014)



Pesticide Uses in Outdoor Nurseries, Merced 
County, CA (2014)



Pesticide Use in Nurseries in Salinas and DPR’s 
Monitoring Sites (2014)



Pesticides Detected at Quail Creek and Alisal Creek 
(2015)

Detected Concentration (µg/L) Not Detected
Chlorpyrifos* 0.015 Diazinon
Dimethoate 0.072 – 1.13 Methidathion
Malathion 0.072 – 0.427 Tebufenozide
Methomyl 0.324 – 31.7 Cyfluthrin

Methoxyfenozide 0.053 – 0.106 Cypermethrin
Imidacloprid 0.312 – 5.55 Benfluralin

Bifenthrin 0.00304 – 0.0824 Ethalfluralin
λ-cyhalothrin 0.0167 – 0.0635 Oryzalin
Esfenvalerate 0.0077 – 0.00962 Pendimethalin
Permethrin 0.00417 – 0.225 Prodiamine
Bensulide 0.069 – 19.2 Trifluralin

Oxyfluorfen 0.071 – 1.83

*Detected at Quail Crk. but not at Alisal Crk. 



 Pesticide Application 
 Irrigation Management
 Water Recovery
 Holding Pond 
 Filter Strips

Prevention & Mitigation







Holding Pond



Nursery Runoff 







Best Management Practices 

Buffer zone
Water quality treatment pond

Recirculating system 
Constructed wetland
Vegetated buffer strip

Grassed waterway 
Cover crops

Woodchip/charcoal Filters
Bioreactors

PAM-Ca
Enzymes

IPM
Label directions

Irrigation management 
Application technology 

Pesticide Selection
Environmental conditions 

MITIGATION 



Kean S Goh, PhD
Kean.Goh@cdpr.ca.gov
916-324-4072
http://cdpr.ca.gov/docs/emon/surfwtr/index.htm
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