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Iowa Climate Change

• Anticipate
• Milder Winters
• Hotter 

Summers

Union of Concerned Scientists – Climate Change in the Hawkeye State
http://www.ucsusa.org/assets/documents/clean_energy/Iowa_Impacts_summary-Final_2004.pdf



Emerging Concern-Soybean Rust

• Foliar disease
Id tifi d i US b• Identified in US soybean 
production fields in November 
of 2004of 2004. 

• Fungicides are effective for 
managing diseasemanaging disease 

• Fungicides are not regulated

Early and late stages of soybean rust. 
Photo by Glen L. Hartman.

http://ohioline.osu.edu/ac-fact/0048.html



Soybean Rust
Distribution of Soybean Rust in Iowa - 2007

Soybean rust 
fwas found in a 

field in Dallas 
County, Iowa, y, ,
on Tuesday, 
September 
25 200725, 2007. 

http://www.ipm.iastate.edu/ipm/icm/2007/12-10/rust.html



Soybean Rust
Distribution of soybean rust in the United 
States at the end of November 2007

http://www.ipm.iastate.edu/ipm/icm/node/2622



Soybean Rust - Treatment

• Application ofApplication of 
fungicides

Photo by Gregory E. Shaner, Purdue University.

.
Photo by Shawn P. Conley, Purdue University.

Photo by Shawn P. Conley, Purdue University.

http://www.ces.purdue.edu/extmedia/ID/ID-324.pdf



Current – Soybean Rusty

USDA

Integrated Pest 
Management

http://sbr.ipmpipe.org/cgi-bin/sbr/public.cgi



Fungicides Applied in IowaFungicides Applied in Iowa
Active Ingredient Product (Trade Name)

l t bi (57%) H dli St i C b i I i ipyraclostrobin (57%) Headline, Stamina, Cabrio, Insignia
propiconazole (20%) Tilt, Bumper, Propimax
azoxystrobin (13%) Quadrisy ( )
tetraconazole (8%) Domark
propiconazole + trifloxystrobin (3%) Stratego
azoxystrobin + propiconazole Quiltazoxystrobin + propiconazole Quilt
chlorothalonil Bravo, Echo, Equus
myclobutanil Laredo EC
azoxystrobin + cyproconazole Quadris Xtra
cyproconazole Alto
flusilazole Punchflusilazole Punch
flutriafol Topguard
metconazole Caramba



Determinative Method Needed

• Ideal method• Ideal method
– Relatively rapid

Li it d l ti– Limited sample preparation
– Reliable

S ffi i t l ti it– Sufficient selectivity
– Sufficient sensitivity

• LC/MS/MS



Instrumentation

• Agilent 1100 Liquid Chromatography System with• Agilent 1100 Liquid Chromatography System with 
binary pump, cooled autosampler, heated column 
compartment and vacuum degassing module (or p g g (
equivalent)

• Applied Biosystems API 4000 Tandem Quadrupole
Mass Spectrometer (or equivalent)



Sample Collection/Preparation

• 1L or 250 mL amber glass bottle• 1L or 250 mL amber glass bottle
• Cooled to 4 ± 2 °C
• Stored at 4 ± 2 °C upon receipt• Stored at 4 ± 2 C upon receipt 

Aliquot filtered through 0 45 µm syringe filter• Aliquot filtered through 0.45 µm syringe filter
• 10 mL sample

I t l t d d dd d C l hi i• Internal standard added – Colchicine
• 10 µL direct injection



Analytical Operating Parameters
Chromatographic Conditions:

Column: 2.1 mm x 150 mm x 5 µm, C18 column
held at 30 °C

Solvents: A1: 90% H2O + 10 mM NH4O2CH3/10% MeOHSolvents: A1: 90% H2O  10 mM NH4O2CH3/10% MeOH 
B1: ACN

Gradient: Time (min) Flow (µL/min) %A1 %B1

0 300 75 25

0.5 300 75 25

7 300 10 907 300 10 90

12 300 10 90

12.1 400 75 25

16 400 75 25

16.1 300 75 25



Mass Spectrometer Conditions

Analyte Q1 mass Q3 mass TDwell VDP VEP VCE VCXP

TFS 409 1 186 2 50 51 10 23 10TFS quant 409.1 186.2 50 51 10 23 10

TFS qual 409.1 145.2 50 51 10 65 6

AZS quant 404.03 372.1 40 46 10 21 22

AZS qual 404.03 344.1 40 46 10 35 20

PCS quant 388.03 194.1 50 51 10 19 10

PCS qual 388.03 163.2 50 51 10 33 8

TTZ quant 371.9 344.2 100 96 10 29 18

TTZ 371 9 329 2 100 96 10 37 20TTZ qual 371.9 329.2 100 96 10 37 20

PPZ quant 341.99 159.2 120 86 10 41 8

PPZ qual 341.99 41.1 120 86 10 65 6

TBZ quant 308.1 70.1 100 81 10 53 12

TBZ qual 308.1 125.1 100 81 10 57 6

CPZ quant 292 70.1 100 76 10 43 12

CPZ qual 292 125.1 100 76 10 41 6

MBN t 289 04 70 1 100 66 10 39 12MBN quant 289.04 70.1 100 66 10 39 12

MBN qual 289.04 125.1 100 66 10 47 6
Colchicine ISTD 400.159 310.3 100 51 10 35 22



Chromatography



Calibration

Azoxystrobin, 8 pt calibration (1/x)

Internal Standard Quantitation:  Colchicine
Dynamic Range: 0.025 – 100 µg/L
Correlation Coefficient: 0.9997 – 1.000



Stability Study

• Surface water samples collected by SHL 
Limnologists

• Serve as “real” matrices to spike 
• Samples spiked with study compounds at 1 

and 20 µg/L
• Samples held at typical EPA-recommended

4 °C storage conditions
• Analyzed at day 1, day 2, day 7, day 14 and 

day 28 to assess analyte stability or holding time



Storage Stability
Analyte % Recovery ± Std. Deviation

(1 µg/L) (20 µg/L)(1 µg/L) (20 µg/L)

Pyraclostrobin 112.1 ± 9.4 106.0 ± 6.5
Propiconazole 116.7 ± 12.6 109.2 ± 3.9
Azoxystrobin 117.6 ± 7.5 111.5 ± 7.5
Trifloxystrobin 95.5 ± 18.3 89.2 ±16.6
Tetraconazole 106.8 ±5.5 102.1 ±4.9
Tebuconazole 118.4 ±15.1 109.5 ± 6.7
Cyproconazole 116.1 ± 13.1 109.1 ± 5.8
Myclobutanil 113.1 ± 8.8 107.7 ± 2.5
28-day sample spike holding time study at 1 & 20 µg/L 



Iowa – Parkersburg Tornado

S ndaSunday
May 25, 2008



Iowa – Parkersburg Tornado

http://www.msnbc.msn.com/id/24840152/



All-Hazards Preparedness

• Agricultural warehouse in Parkersburg destroyed• Agricultural warehouse in Parkersburg destroyed

• Fungicide’s released into environment and nearby g y
stream

SHL h i l th t d t ff d• SHL chemical threat preparedness staff and 
instrumentation available 

• Fungicide method utilized to assess contamination 
plumep



Corn & Soybean Production in Ioway

• Corn production upCorn production up
• Acres in crop production up

Crop Acres by Year
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Mystery of Summer Fish Kills

• Jeff Vansteenburg• Jeff Vansteenburg
• Supervisor, 

Mason City Field OfficeMason City Field Office
• Environmental 

Services DivisionServices Division

• Presented to Iowa 
Environmental Protection Commission



Strange Patternsg

• A rash of late summer 
fish kills in past two years 

• Typically late July, August 
and September 

• On site 
– Normal dissolved Oxygen, pH 

and temperature
Low ammonia levels– Low ammonia levels

– Clear water



Investigationsg
• Aerial spraying 

prevalent in areaprevalent in area
• Soybeans forming canopy
• Corn tasselingg
• Possible link to two 

chemicals 
Pyraclostrobin– Pyraclostrobin 
– fungicide

– Chlorpyrifos 
– insecticide– insecticideARS

NRCS



Pyraclostrobiny

• Sprayed near corn tasseling to control foliarSprayed near corn tasseling to control foliar 
diseases 

• Profitable only on hybrids susceptible 
to gray leaf spot

• Highly toxic to daphnids, rainbow trout, 
blue gills sunfishblue gills, sunfish

• Low toxicity to birds and mammals
• No water quality standard in Iowa• No water quality standard in Iowa

G f SGray leaf spot - ARS



Chlorpyrifos

• Organophosphate insecticide• Organophosphate insecticide 
(Similar to OP Nerve Gas)

• Inhibits acetylcholinesterase

Soybean aphids - ARS

Inhibits acetylcholinesterase 
• A suspected endocrine disrupter
• EPA cancelled approval for most• EPA cancelled approval for most 

household uses
• Agricultural use against soybeanAgricultural use against soybean 

aphids



EnvironmentalEnvironmental 
Hazards
This pesticide is toxicThis pesticide is toxic 
to fish, aquatic 
invertebrates, small 
mammals and birds Do notmammals and birds. Do not 
apply directly to water, or to 
areas where surface water 
is present or… Drift and 
runoff may be hazardous to 
aquatic organisms in wateraquatic organisms in water 
adjacent to treated areas. 



Chlorpyrifos

• Highly toxic to fish and invertebrates; can be toxic toHighly toxic to fish and invertebrates; can be toxic to 
birds

• Persistent in water 35 to 78 days 
• Water quality Standards IAC 567-61.3(3) Table 1

– Chronic 0.041 µg/L 
– Acute    0.083 µg/L

• Same standard for Class B cold and warm water 
StreamsStreams

• SHL utilizes GC/MS or GC/NP to determine in 
surface water



Summary

• Association between climate change and soybean• Association between climate change and soybean 
rust appearance in Iowa

• Fungicides applied in Iowa on both soybeans and• Fungicides applied in Iowa on both soybeans and 
corn

• LC/MS/MS method developed to determine• LC/MS/MS method developed to determine 
fungicide compounds in surface water

• Fungicide detects associated with fish kills in IowaFungicide detects associated with fish kills in Iowa 



Thank you!Thank you!yy


