NAPRA Fungicide Exercise

15 Points

Due October 26, 2005
Problem: Soybean Rust - An Asian fungal disease that causes damage to soybean plants. It has recently been introduced to the U.S. and is of major concern. One of the major challenges of this disease is control. In using control measures, i.e. applying fungicides to soybean plants, what are the impacts on the environment (water quality and human and animal toxicity)?
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Figure 1.  Soybean rust on a soybean leaf

Challenge: In this exercise you will be modeling two fungicides with NAPRA (http://danpatch.ecn.purdue.edu/~napra/ - select use NAPRA Crop Rotation from the links on the left). You are to choose your home county and a soil type from that county. If your home is outside of Indiana, select Tippecanoe County (Purdue is in Tippecanoe County).  Discuss the potential environmental impact of the use of the two fungicides. Determine the mass and concentration of fungicides in surface runoff at 10% and 50% probabilities of exceedance. Would you recommend usage of these fungicides in your home county? Briefly explain why or why not and provide supporting model output. Also discuss briefly the human and fish toxicity concentrations as shown in Table 1 as compared with your results from NAPRA. 
Use this link: http://www.indianasoybeanboard.com/RustBrochure.pdf to see where the endangered species are located in the state of Indiana for your county and discuss briefly. Also use that same link to discuss the potential environmental hazards as well as water quality impact listed in the tables associated with the fungicides you select.

Field Inputs: Use the STATSGO Soils option. Click on the Map option to find the soil type for your home county. Slope and Hydrologic Condition stay as default (100 and Good, respectively).

Crop: Model Soybean-drilled, no-till for management, 45% residue cover, leave planting, maturity, and harvest date as default. 
Pesticide Input: Click on the NAPRA Pesticide Database. Choose any two of the fungicides listed below. Crop residue should be set at 45%. Fungicides would be applied up to three times with application shown in Table 2. The model allows you only apply the pesticide two times.  Use Table 2 as a guide to select your two application dates and rates. Assume the fungicides you have selected will need to be applied three times on the dates shown in Table 2.  Use the active ingredient (AI) rate shown in table 2 below for each application of the fungicide according to the fungicide you chose. 
Nutrient Management: We will ignore nutrient application for this exercise so the nutrient inputs can be left blank.
Use these tables in your explanations/recommendations.

Table 1. Fungicide human and fish toxicities
	Fungicide
	
	HumTox
	FishTox

	
	
	ppb
	ppb

	Chlorothalonil (ANSI)
	45.7
	4.42

	Azoxystrobin (BSI, ISO)
	1260
	168.44

	Pyraclostrobin
	210
	3.88

	Trifloxystrobin (ISO)
	350
	5.75

	Propiconazole
	9.1
	134.16

	Tebuconazole
	21
	17.32

	Tetraconazole
	1.65
	2.65

	Myclobutanil (ANSI)
	175
	329.79


	Table 2.  Fungicide application dates and active ingredient application rates per application

	Fungicide
	
	Plant
	Apply 1
	Apply 2
	Apply 3
	lb or gal
	AI(lb)/Acre

	Chlorothalonil (ANSI)
	5-May
	23-Jun
	7-Jul
	21-Jul
	
	1.82

	Azoxystrobin (BSI, ISO)
	5-May
	23-Jun
	7-Jul
	21-Jul
	2.08
	0.50

	Pyraclostrobin
	5-May
	23-Jun
	7-Jul
	21-Jul
	2.09
	0.26

	Trifloxystrobin (ISO)
	5-May
	23-Jun
	7-Jul
	21-Jul
	1.04
	0.16

	Propiconazole
	5-May
	7-Jul
	21-Jul
	4-Aug
	3.80
	0.48

	Tebuconazole*
	5-May
	7-Jul
	21-Jul
	4-Aug
	3.60
	0.23

	Tetraconazole
	5-May
	7-Jul
	21-Jul
	4-Aug
	1.90
	0.18

	Myclobutanil (ANSI)
	5-May
	7-Jul
	21-Jul
	4-Aug
	2.00
	0.30


There are further instructions on the ASM 336 Syllabus for how to use the NAPRA Crop Rotation Tool. 

