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Relative Competitiveness of Crop/Livestock Farms in the Top Ten Hog States: A Current Perspective Using Whole Farm Analysis 
Abstract 
The structural transformation of agriculture has raised questions about the future of the small family farm. This study examines the economic performance of U.S. crop-livestock farms, and the potential of smaller farms to compete with larger entities in this rapidly changing environment. We use stochastic frontier methods and survey data to measure and evaluate factors underlying scale economies (SEC) and technical efficiency (TE) of U.S. farms in the top twelve hog states—Illinois, Indiana, Iowa, Kansas, Minnesota, Missouri, Nebraska, North Carolina, Ohio, and Oklahoma--for 2002–2016 (see Table 12 in NASS 2019 for hog inventories by state in 2017). Previous research by Paul et al.  (2005) suggested that small farms are both scale and technically inefficient. The potential for the exploitation of significant scale and scope economies, and some greater technical efficiency, seem to be driving trends toward increased farm size and the dwindling competitiveness of the small family farm. 
 A Current Perspective on the Economic Performance of Smaller Family farms
Changes in technological and market forces and urbanization pressures have changed the structure of U.S. agriculture. The impacts of this structural transformation on the economic health of small family farms include declines in profitability and competitiveness.  An increasingly strong move toward larger farms is raising questions about the long-term economic viability of the small family farm. Recent trends toward greater farm (especially livestock) concentration, and corporate industrialization and contracting out of production, also contribute to questions about the future survival of the remaining small independent operations.

     Observed production patterns in the U.S. agricultural sector suggest that these technological and structural changes are likely associated with economies from both scale of production and output composition, so that larger and more diversified farms are increasingly more productive or efficient than small farms. Kumbhakar et al. (1989, dairy farms), Sharma et al. (1999, hog farms), and Nehring et al.  (2018, corn/livestock farms) provide evidence that this hypothesis may be true in the context of technical efficiency. Sumner (2104) provides a more recent perspective of technological drivers boosting production on larger farms. These findings suggest the importance of efficiency impacts from scale and composition changes, and the potential to enhance our understanding of farm performance patterns by further evaluation of these productivity drivers.
     Family farms include any farm where the majority of the business is owned by the operator and relatives of the operator. Nonfamily farms do not meet that requirement (Hoppe 2014). In this analysis, we chose to focus on specialized livestock operations on the one hand and crop/livestock operations with livestock but not specialized, i.e. more ‘traditional” farms with producers often growing both crops and livestock, in the top ten hog producing states. 
     Using farm-level data from USDA’s Agricultural Resource Management Survey (ARMS) and a transformation function approach, we estimate returns-to-scale and technical efficiency of farms and compare the relative performance of specialized crop/livestock family operations (with value of production of livestock, VPL, of $250,000 
 or more) and “traditional” family oriented type crop/livestock operations (with VPL of less than $250,000). The $250,000 value represents close to the average value of output for the sample analyzed, i. e. $313,000 and with sales averaging $290,000.   Note that average sales of all farms in Iowa was $230,000 in 2013 (Love 2013).  We include farms located in the top twelve hog producing states:  these states produce close to 75 percent of all hogs produced in the United States in 2017 as reported in NASS (2019). 
   To achieve population estimates of the frontier performance measures, relating family farms defined in Table 1 to all other farms, we included limited resource farms and nonfamily farms, both also defined in Table 1.  Also, note that the $250,000 VPL break used in this analysis (in real 2002 dollars) populates all of the crop/livestock groups with shares shown in Table 2. This suggests that the measures of economic performance reported in Table 3 can be used to compare the competitiveness of crop/livestock farms across groups.    

     The study proceeds as follows. In the first section, we provide background on structural shifts in corn/livestock farms in recent years and on the importance of off-farm income on crop/livestock farms.  In the second section, we provide the methodology used in this study. Data and Methods are presented next. Results are discussed next, followed by a summary and conclusions section. 
Background on Traditional or Family Farms
Structural Shifts
Recent work by Hoppe indicates that in 2014, small and medium sized US family farms produced a substantial share of the crops and livestock (Figure 1).  For example, small (<$350,000 in nominal sales) and medium  ($350-999,000 in nominal sales) sized family farms, respectively, produced 26.3 percent and 28.8 percent of total production of hogs in 2011, over half of the total.  In 2011, they produced close to 60 percent of total cash grains and soybeans.  Recent work by Nehring et al. (2013) indicates that the bulk of independent production of hogs was in the Heartland-half of total production. Both independent and contractee producers indicated positive household income.  Off-farm income was important to the financial survival of their operations but also important on crop farms (Fernandez et al 2008, Nehring et al. 2013), cow-calf operations (Nehring et al. 2013) and dairy operations (Nehring et al. 2017).   
Figure 1. Distribution of the Value of Production for Selected Commodities, 2011.    
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Source; Hoppe Structure and Finances of U.S. Farms: Family Farm Report. 2014 Edition.ERS, EIB 132 December 2014, Washington, DC. Definitions of all size classes are laid out in Table 1.
In recent work focusing on crop farming, MacDonald et al. (2013) found that large farms now dominate crop production in the United States. Although most cropland was operated by farms with less than 600 crop acres in the early 1980s, today most cropland is on farms with at least 1,100 acres, and many farms are 5 and 10 times that size. MacDonald et al. (2013) ask, “What implications do these structural shifts have for family farms?”
Importance of Off-farm Income
As on-farm and off-farm activities compete for managerial time in U.S. farm operator households, economic decisions (including technology adoption and other production decisions) are likely to shape and be shaped by time allocation within the farm household (Fernandez-Cornejo, 2007).  While the importance of off-farm income to economic well-being of all U.S. farmers is widely acknowledged (Mishra et al. 2009, 2012), it is not clear if off-farm work is actually helping farm households to improve their economic performance across farm sizes and types of enterprises.  In particular, because of the higher managerial labor required in livestock production (e.g., hogs and dairy) compared to crop production, off-farm work is likely to have a larger impact on farm-level scale efficiency of livestock farms than of crop farms.  However, the effect of off-farm work on household-level scale efficiency is not clear because it depends on the relative proportion of on-farm and off-farm activities by farm operators and spouses on the farms (Fernandez-Cornejo, 2007).

     In a study of U.S. farms, Nehring et al. (2005), using 1995-2003 data, found that larger farms are generally more efficient than smaller farms in transforming farm inputs into outputs given the technology at their disposal.  Previous research has shown that when off-farm activities are included in a farm model, farm household-level scale efficiencies are higher than farm-level scale efficiencies across all farm sizes (Nehring and Fernandez 2005, and Fernandez-Cornejo et al. 2007).  Scale efficiency gains from integrating off-farm work into the output portfolio appear to be relatively greatest for smaller farms (Fernandez-Cornejo, 2007).  Thus, household-level efficiencies of smaller farms are often comparable to farm-level efficiencies of larger farms.  The off-farm research cited above suggests that households operating small farms in some regions may have partially adapted to shortfalls in farm-level performance by increasing their off-farm income. In this paper, we provide preliminary evidence of   these changes by typology—recently updated by Economic Research Service (ERS) of the United States Department of Agriculture (USDA) to reflect commodity price inflation and the shift of production to larger farms—as defined in Table 1 (USDA 2013).
Measuring Corn/Livestock Farm Productivity
The corn/livestock farms included in our cross-state sample use multiple factors to produce corn, other crops, and livestock. Hence, it is desirable to model these processes using a function that accounts for the production of multiple outputs with multiple inputs. Following Sauer and Morrison-Paul (2013), we use a transformation function to represent the most output producible given the feasible production set. This function in general form can be written as 0=F(Y,X,T), where Y is a vector of outputs, X is a vector of inputs, and T is a vector of (external) shift variables, which reflects the maximum output producible from a given input vector and existing external conditions. By the implicit function theorem, if F(Y,X,T) is continuously differentiable and has non-zero first derivatives with respect to one of its arguments, it may be specified (in explicit form) with that argument on the left hand side of the equation. 
     Accordingly, we estimate the transformation function Y1  = G(Y-1,X,T), where Y1  is the primary output of corn/livestock farms (crops and livestock) and  Y-1 is the vector of other outputs, to represent the technological relationships for the corn/livestock farms in our sample (off-farm income). Note that this specification does not reflect any endogeneity of output and input choices, but simply represents the technologically most Y1 that can be produced given the levels of the other arguments of the transformation function. This is important because in the alternative input (output) distance function approaches; for example, one input (output) is required for normalization in order to impose linear homogeneity. This raises issues not only about what variable should be expressed as ratios with respect to the left-hand side variable, but also about econometric endogeneity because the right-hand side variables are expressed as ratios with respect to the left-hand side variable. See Mas-Colell et al. (1995), page 128–29 for a fuller discussion and a graphical presentation of the transformation function set and transformation frontier. 

     We estimate the transformation function YM,it = F( YNM,it, , Xit ,T), where YM is farm production (livestock and crops) measured in real dollars for farm i in period t and YNM is off-farm income measured in real dollars. Vector X indicates inputs to include labor, miscellaneous expenses, capital, and land (measured in real dollars
). We have quality adjustment measures for land. Land is measured as an annualized flow of services from land (the quality adjusted price by state using data from ERS productivity accounts multiplied times acres operated, annualized over 20 years at a discount rate of 5 percent). See Nehring et al. (2006) for details on the methodology used to compute the annualized service flow of land.  Inputs in the estimation of the quality adjusted land value were labor, fertilizer, pesticides, fuel, miscellaneous, land attributes, crop-specific expenses, and livestock-specific expenses.
     A number of flexible functional forms may be used to represent production technology, such as the translog, quadratic, and generalized linear. As suggested by Diewert (1983), the generalized linear functional form is used for our study to avoid variable calculations that would lead to zero netput values (which would occur with functional forms that include logarithms). As shown by Sauer and Morrison-Paul (2013), for farm i in period t, the functional form for our study is:
[image: image3.png]Vivse = F (Yoo XieoT) = @0 + 2aqnu¥iss + X 280X + ayune Yo + @acXic + Ly X *X0° +
Y Qg XOPVEE + byT + by TT + X b p XO5T + B2E T + £5n



 
To represent and evaluate the production structure, we compute the first-order elasticities of the transformation function. The first-order elasticities in terms of the farm output YM  represent the (proportional) shape of the production possibilities frontier (given inputs) for output YNM and the shape of the production function (given other inputs and YNM) for input XK – or output trade-offs and input contributions to farm output, respectively. That is, the estimated output elasticity with respect to the corn and off-farm outputs, εM,NM = (ln YM/(ln YNM =(ln YM/(ln YNM *(YNM/YM), is expected to be negative as it reflects the slope of the production possibilities frontier, with its magnitude capturing the marginal trade-off between farm output and corn production and off-farm outputs. The estimated output elasticity with respect to input k, εM,K = (ln YM/(ln XK =(YM/( XK *(XK/YM), is expected to be positive, with its magnitude representing the (proportional) marginal productivity of XK . Variable T represents year.  
     Returns to scale (RTS) may be computed as a combination of the YM elasticities with respect to the farm and non-farm outputs and inputs. For example, for a production function, RTS is defined as the sum of the input elasticities to, in a sense, reflect the distance between isoquants. Similarly for a transformation function, such a measure must control for the other output(s). Formally, RTS is defined for the transformation function as εM,X = εK  εM,K   /(1-εM,NM).  Technical efficiency is defined as the ratio of the observed output to the frontier output that could be produced by a fully efficient firm. Thus, technical efficiency of a farmer is between zero and one and is inversely related to the inefficiency effect.  The TE (technical efficiency) “scores” are estimated as TE = exp(-ui). It is assumed that the inefficiency effects are independently distributed and ui arise by truncation (at zero) of the exponential distribution with mean mi, and variance σ2.  
Data and Methods
We use U.S. farm-level ARMS survey data from 2002 through 2016. ARMS is an annual survey covering farms in the 48 contiguous States, conducted each year by USDA, and designed to incorporate information from both a list and area frame. The list and area frame components are incorporated using a system of weights that are used to properly weight all data.  Inferences for the states and regions must account for the survey design by using weighted observations. The farm-level data are used in an innovative way. We link fourteen annual ARMS surveys to form a pooled time-series cross-section, assuming that the survey design (developed annually) for each year is comparable.  
     For the US, data on crop/livestock farms for the top ten hog states for 2002-2016 include 60,012 crop/livestock farms. The states included are Illinois, Indiana, Iowa, Kansas, Minnesota, Missouri, Nebraska, North Carolina, Ohio, and Oklahoma.  These states in 2017 accounted for close to 75 percent of hog production in the United States, NASS (2019).
Results

The transformation function estimates for the top ten hog states resulted in >50% of the estimated parameters being significant at the P ≤ 0.10 level. In addition, the calculation of output elasticities (expected negative signs) and input elasticities (expected positive signs) generally resulted in correct signs. These results are available on request from the authors. Overall, the estimated transformation function fit the data quite well. 
     Tables 2 and 3 present the summarized scale and technical performance results by group and summary statistics over time. We find that large crop/livestock farms generally outperformed smaller farms using most economic measures. This is particularly the case with respect to profitability and RTS, but not TE. As shown in Table 3, the distribution of the value of production over time indicates declines in small farm shares for both livestock and crops-relatively little change in livestock and crop shares of medium sized farms and strong gains for large farms. Livestock and crop operations that survive as small and medium sized “family” or traditional farms appear to depend on off-farm income.   
We discuss each of these in more detail as follows.
Returns to Scale and Technical efficiency
We find that for the small and medium typologies, RTS trended downward as the size of specialized crop/livestock operations increased, indicating greater scale efficiency with more animal units per farm and on larger crop/livestock farms. 
Figure 2. Returns to Scale 
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We find that for the small and medium typologies, technical efficiency was numerically slightly higher than for larger farms, but not statistically different from technical efficiency levels for larger farms. Future research categorizing high versus low performers (by specialized crop/livestock and “traditional” crop farm) by technical efficiency level would perhaps be informative on technical and economic drivers of high performance (see Nehring et al. 2017).    
Figure 3. Technical Efficiency
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Net Return on Assets
Net return on assets generally trended upward as farm size increased, suggesting greater profitability for larger-scale operations. Note that if we measure household returns (including off-farm income and interest income) relative to household assets, returns become generally positive with larger farm size. 
Figure 4. Net returns on assets
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 Figure 5. Household returns 
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Labor and Fuel Costs per Acre Operated
We find that labor costs per acre operated decrease as farms increase in size and/or become less specialized in livestock production.  In the case of fuel costs per acre operated, we find that costs are higher on the more specialized livestock operations.
Figure 6. Labor expenses per acre in dollars
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Figure 7. Fuel expenses per acre in dollars
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Summary and Conclusions

This study sheds empirical light on crop/livestock production structure in the top twelve hog states-Arkansas, Geogia, Illinois, Indiana, Iowa, Kansas, Minnesota, Missouri, Nebraska, North Carolina, Ohio, and Oklahoma.  Based on a common analytical framework, different quantitative measures derived from an econometrically estimated transformation function are discussed. The aim is to gain insight on the relative competitiveness of the crop/livestock traditional (family) farm by focusing on alternative crop/livestock production systems at the farm level, by typology. Family farm competitiveness is not solely determined by the competitiveness of the crop/livestock production segment. We use a household production system which incorporates off-farm income into our performance measures. 
     The states considered in this analysis show greater scale efficiency as livestock becomes more concentrated, as indicated by increased returns to scale with higher livestock numbers per farm.  Furthermore, an upward trend in farm net returns on assets with larger crop/livestock operations is observed. However, the empirical analysis also revealed a technically efficient livestock operation does not necessarily require a larger scale. Highly efficient small scale livestock operations were found in the data analyzed.  The empirical findings for the effects of crop/livestock diversification on medium sized farms, and off-farm income impact on small and medium farms, also point in this direction.

     As shown in Table 3, the distribution of the value of production over time indicates declines in small farm shares for both livestock and crops, relatively little change in livestock and crop shares of medium sized farms, and strong gains for large farms. Clearly, livestock and crop operations that survive as “small” (average acres operated range from about 400 to 600acres) sized “family” or traditional farms depend on off-farm income.  Preliminary research indicates that off-farm income boosts scale efficiency on the crop and livestock farms that comprise the approximately 60 percent of farms that form the lower 25 percent of the value of production for the sample of hog states examined in Table 2.  Finally, preliminary research focusing only on farms growing hogs in the data employed for the twelve key hog states   indicates increasing scale efficiency for hog farms in Typology 5 compared to hog farms in Typologies 3 and 4 and for hog farms in Typologies 6 and 7 compared to Typologies 3 through 5; and off-farm income in Typologies 3 and 4 is consistent with scale efficiency gains, but not in Typologies 5, 6, and 7.      
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	                              Table 1. Farm Typology Groupings

                        Small Family Farms (sales less than $350,000)

1.
1. Retirement farms.  Small farms whose operators report they are retired (excludes limited-resource farms operated by retired farmers).

2.
2. Off-farm occupation farms.*  Small farms whose operators report a major occupation other than farming.

3.
3. Farming occupation/low-sales.  Small farms with sales less than $150,000 whose operators report farming as their major occupation.

4.
4. Farming occupation/moderate-sales.  Small farms with sales between $100,000 and $349,999 whose operators report farming as their major occupation.

               Midsize Family Farms** (sales of $350,000 to $999,999)

4.    5. Family farms with sales between $350,000 and $999,999 whose operators report farming as their major occupation.

               Large-scale Family Farms (sales of $1,000,000 or more)

6.
Large family farms.  Sales between $1,000,000 and $4,999,999.

7.
Very large family farms.  Sales of $5,000,000 or more

            Nonfamily Farms (no occupation or farm size criterion)

5.
8.    Nonfamily farms.  Farms for which principal operator and those related to the principal operator own 50% of the farm business. 
**

	


Source: Hoppe and MacDonald: America’s Diverse Family Farms. U.S. Department of Agriculture, Economic 
Research Service. EIB-164. December 2016.
* Operator spend 50 percent or more of work time

         ** Majority of business owned by family

Table 2 : Summary Statistics and Performance Measures for Crop/Livestock Farms by Group, 2002-16  ; Real 2002 Dollars  
	
	 
	 
	 
	 
	 
	 
	 

	
	GROUP

	Item
	     Limited resource farms
	             Small      

          Livestock

VPL>$250,000*
	Small Crops

VPL<=$250,000
	Medium Livestock

VPL>$250,000
	Medium 

Crops

VPL<=$250,000
	Large Livestock

VPL>$250,000
	Large

Crops

VPL<=$250,000
	Non-family
 farms

	Number of observations
	  6,241
	  1,139
	  19,731
	  4,192
	  14,721
	  4,324
	  7,614
	  2,050

	Percent of farms
	  19.6
	  1.0
	  45.5
	  3.7
	  19.4
	  3.1
	  5.1
	  2.5

	Percent of value of production
	  5.1
	  2.5
	  18.1
	  9.3
	  22.9
	  20.0
	  16.7
	  5.3

	
	
	
	
	
	
	
	

	Dairy cows per farm
	
	  0.5
	  13.8
	  4.5
	  39.7
	  2.6
	  68.1
	  0.4
	  12.8

	Gross Sales
	
	84463
	210804
	128474.3
	526172.3
	453256
	2093301
	1445757
	675586.7

	Hogs per Farm
	
	  14.97
	  1,434.59
	  20.30
	  1,147.07
	  38.65
	  2,044.91
	  30.43
	  262.25

	Animal production
	
	16938.61
	772028.6
	28212.17
	724898.9
	31602.36
	1769380
	18786
	335822.1

	Livestock Prop
	
	  0.18
	  0.91
	  0.20
	  0.81
	  0.08
	  0.79
	  0.02
	  0.46

	Earned income
	
	51065.23
	19750.36
	18475.19
	20559.13
	24999.57
	23859.51
	36824.48
	0

	Expenditures
	
	
	
	
	(Dollars/harvested acre)
	

	Labor 
	
	  226.30
	  192.34
	  111.03
	  121.63
	  56.46
	  88.32
	  41.53
	  72.55

	Fertilizer 
	
	  63.53
	  55.95
	  55.30
	  64.85
	  75.77
	  73.41
	  89.18
	  77.50

	Fuel  
	
	  11.68
	  29.81
	  11.93
	  23.09
	  14.48
	  25.06
	  17.85
	  18.62

	Technical and Financial
	
	
	
	
	
	
	
	

	RTS
	
	  2.402
	  0.719
	  2.139
	  0.769
	  1.350
	  0.529
	  0.832
	  1.622
	  2.402

	Technical Efficiency 
	
	  0.922
	  0.910
	  0.921
	  0.923
	  0.917
	  0.899
	  0.912
	  0.916

	Corn Yield
	
	  128.46
	  116.47
	  118.00
	  105.08
	  140.40
	  106.83
	  152.10
	  137.00
	  128.46

	Other variables
	
	
	
	
	
	
	

	Average acres operated
	
	  366.5
	  656.2
	  632.9
	  1,221.2
	  1,249.2
	  2,743.2
	  2,747.4
	  1,679.3

	Operator off-farm work Hrs
	
	  1,166
	  227
	  270
	  218
	  272
	  183
	  224
	  149

	Spouse off-farm work Hrs
	 
	  886
	  679
	  643
	  675
	  718
	  588
	  647
	  236

	Proportion off-farm
	
	  0.377
	  0.086
	  0.126
	  0.038
	  0.052
	  0.011
	  0.025
	  0.000

	Net Return on Assets
	                              
	    -0.039
	    -0.156
	    -0.001
	  0.001
	  0.067
	  0.171
	  0.142
	  0.083

	Population Accessibility
	
	  123.197
	  99.150
	  105.477
	  85.978
	  103.567
	  81.410
	  104.774
	                118

	Land price (quality-Adj)
	
	  3,035
	  2,318
	  2,386
	  2,399
	  3,559
	  2,762
	  4,106
	  2,660

	Age
	  
	  53.530
	  50.022
	  56.110
	  52.102
	  54.263
	  54.486
	  53.692
	  54.088


___________________________________________________________________________________________________________________________ ____________ 

All the variables measured in dollars are deflated to 2002 dollars using the indexes of prices received and paid from USDA’s Agricultural Statistics. ERS analysis of USDA ARMS data 2002-2016. *VPL=Value of production of livestock.
Table 3: Characteristics of farms including technical efficiency and returns to scale, by typology 
and Livestock/Crop Farms, 2002-16 compared to 2002-2006,  2007-2011 and 2012-2016.  



	Item
	Limited Resource farms
	Small 

Farms: Livestock
	Small Farms: Crops
	Midsize

Farms: Livestock
	Midsize

Farms: Crops
	Large

Farms:
Livestock
	Large

Farms: 

Crops
	Non-Family

Farms

	
	
	
	
	
	2002-2016
	
	
	

	Efficiency score
	  0.922
	  0.910
	  0.921
	  0.923
	  0.917
	  0.899
	  0.912
	  0.916

	Returns to scale
	  2.402
	  0.719
	  2.139
	  0.769
	  1.350
	  0.529
	  0.832
	  1.622

	Net return on assets
	    -0.039
	    -0.16
	    -0.001
	  0.001
	  0.067
	  0.171
	  0.142
	  0.083

	Household assets return
	  0.066
	  0.026
	  0.044
	  0.075
	  0.085
	  0.235
	  0.166
	0.045

	Ophours off-farm
	  1,166
	  227
	  270
	  218
	  272
	  183
	  224
	  149

	Sphours off-farm
	  886
	  679
	  643
	  675
	  718
	  588
	  647
	  236

	Percent of production
	  5.1
	  2.5
	  18.1
	  9.3
	  22.9
	  20.0
	  16.7
	5.3

	Sub-sample
	
	                                                 2002-2006
	
	
	

	Ophours off-farm 
	1,415
	199
	262
	148
	199
	100
	108
	201

	Sphours off-farm
	821
	687
	666
	674
	719
	527
	603
	441

	Percent  of Production
	6.3
	3.9
	32.1
	11.6
	18.4
	15.1
	6.2
	6.3

	Sub-sample
	
	                                                 2007-2011
	
	
	

	Ophours off-farm  
	839
	287
	280
	212
	274
	181
	217
	176

	Sphours off-farm
	1,053
	882
	678
	746
	804
	621
	744
	165

	Percent  of Production
	5.0
	2.0
	16.5
	7.3
	27.9
	19.3
	16.3
	5.6

	Sub-sample
	2012-2016
	
	
	

	Ophours off-farm  
	1,101
	226
	276
	295
	311
	223
	247
	20

	Sphours off-farm
	821
	526
	539
	628
	634
	595
	607
	7

	Percent  of Production
	4.5
	2.0
	10.4
	9.2
	22.2
	23.6
	23.8
	4.4


Source: ERS estimates: All the variables measured in dollars are deflated to 2002 dollars using the indexes of prices received 
and paid from USDA’s Agricultural Statistics.ERS analysis of USDA ARMS data 2002-2016

� The dollar values reported in Tables 2 and 3 are deflated to 2002 dollars using the indexes of prices received and paid from USDA’s Agricultural Statistics.





� Analysis is done to compare the performance of “traditional” family oriented crop/livestock operations with specialized crop/livestock family operations in the Heartland by VPL<=$250,000 versus VPL>$250,000 by type of small, medium or large farm. For purposes of this analysis small farms are defined as all Farming occupation/low sales AND Farming occupation/moderate sales farms using Hoppe’s typologies as a base from Table 1 (Hoppe and MacDonald 2016). Similarly, medium farms are defined as Family farms, and large farms are defined as large family farms AND Very large family farms from Table 1.    


� All these variables are deflated to 2002 dollars using the indexes of prices received and paid from USDA’s Agricultural Statistics.
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Figure 1

		Data for Fig 1 - Pesticide Use - Totals

		Year		Pounds of Herbicide Applied		Herbicide		Pounds of Insecticide Applied		Insecticide		Pounds of Fungicide Applied		Fungicide		Other Pesticides		Other		Total lbs Applied

				Millions		Share		Millions		Share		Millions		Share		Millions		Share		Millions

				pai_master2				pai_master3				pai_master1				pai_master4				pai_master

		1960		35.18		0.18		113.8338		0.58		25.15		0.13		22.31		0.11		196.4721

		1961		40.45		0.19		124.7934		0.59		24.76		0.12		22.87		0.11		212.8726

		1962		42.60		0.20		121.1365		0.57		24.38		0.12		23.42		0.11		211.535

		1963		47.20		0.21		125.8615		0.57		24.05		0.11		23.98		0.11		221.087

		1964		58.62		0.26		118.6424		0.53		23.77		0.11		24.53		0.11		225.5601

		1965		82.55		0.33		116.3589		0.47		23.49		0.09		25.14		0.10		247.5279

		1966		97.44		0.37		120.041		0.45		23.20		0.09		25.74		0.10		266.4268

		1967		115.75		0.37		146.2907		0.47		24.17		0.08		26.78		0.09		312.9943

		1968		127.07		0.41		131.3612		0.42		25.13		0.08		27.83		0.09		311.3931

		1969		142.01		0.46		109.5028		0.36		26.09		0.09		28.87		0.09		306.4776

		1970		169.28		0.48		124.1093		0.35		27.06		0.08		29.92		0.09		350.3664

		1971		214.13		0.52		141.0939		0.34		28.02		0.07		30.96		0.07		414.1996

		1972		210.68		0.49		158.1372		0.37		27.93		0.07		30.91		0.07		427.6567

		1973		257.39		0.60		115.0641		0.27		27.84		0.06		30.85		0.07		431.1483

		1974		273.59		0.60		125.3754		0.27		27.76		0.06		30.80		0.07		457.5236

		1975		280.63		0.63		109.8323		0.24		27.67		0.06		30.74		0.07		448.8779

		1976		365.67		0.64		147.9392		0.26		27.58		0.05		30.69		0.05		571.8777

		1977		396.28		0.66		145.6657		0.24		27.36		0.05		30.57		0.05		599.8753				Sources: Economic Research Service with USDA’s and proprietary data.  See Appendix1.

		1978		403.14		0.71		103.245		0.18		27.15		0.05		30.45		0.05		563.9827

		1979		442.59		0.74		101.2174		0.17		26.93		0.04		30.33		0.05		601.0643

		1980		468.06		0.74		105.05		0.17		26.71		0.04		30.21		0.05		630.0343

		1981		477.89		0.76		97.37508		0.15		26.50		0.04		30.09		0.05		631.8478

		1982		477.86		0.78		78.79581		0.13		26.28		0.04		29.97		0.05		612.9012

		1983		363.54		0.74		73.70323		0.15		25.67		0.05		30.58		0.06		493.4864

		1984		465.57		0.78		74.09641		0.12		25.05		0.04		31.19		0.05		595.9068

		1985		395.60		0.75		76.13392		0.14		24.44		0.05		31.81		0.06		527.9704

		1986		387.31		0.75		75.74728		0.15		23.82		0.05		32.42		0.06		519.2916

		1987		348.10		0.74		63.48516		0.14		23.21		0.05		33.03		0.07		467.8146

		1988		356.83		0.74		68.16725		0.14		22.59		0.05		33.64		0.07		481.2293

		1989		379.83		0.76		61.75202		0.12		21.98		0.04		34.25		0.07		497.814

		1990		405.64		0.77		63.09869		0.12		21.36		0.04		34.86		0.07		524.9598

		1991		384.25		0.73		64.81231		0.12		26.02		0.05		51.14		0.10		526.2281

		1992		388.87		0.73		64.58603		0.12		22.09		0.04		55.16		0.10		530.7131

		1993		379.46		0.69		75.33033		0.14		32.87		0.06		61.73		0.11		549.3853

		1994		404.76		0.71		69.10803		0.12		24.02		0.04		70.61		0.12		568.4952

		1995		373.65		0.69		72.82439		0.13		26.57		0.05		68.86		0.13		541.9101

		1996		409.34		0.69		67.93725		0.11		32.46		0.05		87.58		0.15		597.3228

		1997		406.76		0.68		69.98042		0.12		40.34		0.07		83.44		0.14		600.5113

		1998		388.94		0.71		49.66294		0.09		34.40		0.06		76.20		0.14		549.204

		1999		362.34		0.67		72.47247		0.13		31.58		0.06		75.69		0.14		542.087

		2000		354.58		0.67		71.00326		0.13		28.97		0.05		76.62		0.14		531.1768

		2001		348.52		0.71		49.42359		0.10		25.56		0.05		66.89		0.14		490.3968

		2002		336.19		0.71		29.66592		0.06		26.83		0.06		79.76		0.17		472.4456

		2003		346.80		0.72		34.32052		0.07		27.17		0.06		72.18		0.15		480.4685

		2004		357.78		0.71		31.45119		0.06		30.45		0.06		81.76		0.16		501.4426

		2005		349.23		0.74		34.51336		0.07		28.41		0.06		62.89		0.13		475.0428

		2006		366.87		0.76		28.1659		0.06		27.50		0.06		63.38		0.13		485.9191

		2007		378.40		0.75		27.72327		0.06		28.00		0.06		69.72		0.14		503.8376

		2008		393.88		0.76		28.55056		0.06		28.87		0.06		64.81		0.13		516.1108
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Fig. 1 - Pesticide use in U.S. agriculture, 21 selected crops, 1960 -2008



Figure 2

		Data for Fig 2 - Pesticide use*  - Comparison

		year		EPA, all crops (million pounds)		ERS, 21 crops (million pounds)		Planted acreage ** (million acres)		avg rate/ac.

		1960				196.4721		178.25		1.102

		1961				212.8726		167.51		1.271

		1962				211.535		160.38		1.319

		1963				221.087		167.78		1.318

		1964		336		225.5601		169.36		1.332

		1965		396		247.5279		173.33		1.428

		1966		414		266.4268		169.59		1.571

		1967		429		312.9943		190.19		1.646

		1968		457		311.3931		181.58		1.715

		1969		491		306.4776		173.59		1.766

		1970		499		350.3664		172.08		2.036

		1971		528		414.1996		185.26		2.236

		1972		575		427.6567		184.21		2.322

		1973		607		431.1483		201.87		2.136

		1974		688		457.5236		216.56		2.113

		1975		729		448.8779		218.99		2.050

		1976		753		571.8777		228.29		2.505

		1977		794		599.8753		233.79		2.566

		1978		813		563.9827		227.15		2.483

		1979		843		601.0643		239.50		2.510

		1980		826		630.0343		250.47		2.515

		1981		831		631.8478		255.48		2.473

		1982		804		612.9012		251.62		2.436

		1983		745		493.4864		209.60		2.354

		1984		794		595.9068		239.96		2.483

		1985		767		527.9704		234.17		2.255

		1986		739		519.2916		220.28		2.357

		1987		666		467.8146		201.92		2.317

		1988		690		481.2293		205.89		2.337

		1989		712		497.814		221.65		2.246

		1990		720		524.9598		222.75		2.357

		1991		708		526.2281		220.48		2.387

		1992		723		530.7131		225.29		2.356

		1993		698		549.3853		220.32		2.494

		1994		776		568.4952		226.03		2.515

		1995		765		541.9101		221.34		2.448

		1996		803		597.3228		234.64		2.546

		1997		767		600.5113		235.24		2.553

		1998		724		549.204		232.82		2.359

		1999		706		542.087		230.03		2.357

		2000		722		531.1768		233.27		2.277

		2001		675		490.3968		226.22		2.168

		2002		681		472.4456		228.43		2.068

		2003		669		480.4685		228.90		2.099

		2004		695		501.4426		230.63		2.174

		2005		660		475.0428		226.38		2.098

		2006		643		485.9191		227.60		2.135

		2007		684		503.8376		230.70		2.184

		2008				516.1108		235.42		2.192

		Sources: Table 1 and EPA (1999, 2011)																Sources: Economic Research Service with USDA’s and proprietary data.  See Appendix1.EPA (1999, 2011)

																		EPA, 1999: U.S. Environmental Protection Agency (EPA). 1999. Pesticide Industry Sales and Usage: 1996 and 1997 Market Estimates. Biological and Economic Analysis Division, Office of Pesticide Programs (Aspelein, A.L., and A. Grube). Washington, DC. Nov. 1999.

																		EPA, 2011: US Environmental Protection Agency (EPA). 2011. Pesticide Industry Sales and Usage: 2006 and 2007 Market Estimates. Biological and Economic Analysis Division, Office of Pesticide Programs (Grube, A.,  D. Donaldson, T. Kiely, and L. Wu). Washington, DC. Feb. 2011.

																		Planted acreage:  Obtained from Appendix Tables 2.1 to 2.5.
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*  Conventional Pesticides.  ** Includes acreage of corn, cotton, soybean, wheat, and potatoes

Source:  Table 1 and EPA (1999, 2011) 
** Planted Acreage is the sum of corn, cotton, soybean, wheat, and potato acreage.
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Fig. 2 -- Pesticide use in U.S. agriculture * -- Comparing EPA estimates  for total agriculture to ERS estimates for 21 crops and to planted acreage, 1960-2008



Figure 3

		Data for Fig 3		Percent of corn acres treated

		Year		Corn				Corn

				Insecticides				Herbicides

		1952		1				11

		1953		1.8333333333				13.6666666667				interpolated

		1954		2.6666666667				16.3333333333				interpolated

		1955		3.5				19				interpolated

		1956		4.3333333333				21.6666666667				interpolated

		1957		5.1666666667				24.3333333333				interpolated

		1958		6				27

		1959		9.375				30.75				interpolated

		1960		12.75				34.5				interpolated

		1961		16.125				38.25				interpolated

		1962		19.5				42				interpolated

		1963		22.875				45.75				interpolated

		1964		26.25				49.5				interpolated

		1965		29.625				53.25				interpolated

		1966		33				57

		1967		33.4				61.4				interpolated

		1968		33.8				65.8				interpolated

		1969		34.2				70.2				interpolated

		1970		34.6				74.6				interpolated

		1971		35				79

		1972		35.6				81.2				interpolated

		1973		36.2				83.4				interpolated

		1974		36.8				85.6				interpolated				Sources: Strickler and Hinson (1962); Fox et al. (1968); Andrilenas (1975); Eichers, et al. (1978); USDA, ERS Inputs Outlook and Situation reports, (1983 -1990); and USDA, NASS, Agricultural Chemical Use Summaries (1991 -2008) for 1952 to 2007.  Estimates from 2009 and 2010 NASS surveys were obtained from data files on the NASS Agricultural Chemical Use Program website.  The last estimates for corn were available in 2005 and 2010. Estimates of years not surveyed were linear interpolations of estimates from survey years.

		1975		37.4				87.8				interpolated

		1976		38				90

		1977		39.25				90.75				interpolated

		1978		40.5				91.5				interpolated

		1979		41.75				92.25				interpolated

		1980		43				93

		1981		40				94				interpolated

		1982		37				95

		1983		39.5				95				interpolated

		1984		42				95

		1985		45				96

		1986		41				96

		1987		41				96

		1988		35				96

		1989		32				97

		1990		31				95

		1991		31				96

		1992		29				97

		1993		28				98

		1994		27				98

		1995		26				97

		1996		29				93

		1997		30				97

		1998		30				96

		1999		30				98

		2000		29				97

		2001		29				98

		2002		24				89

		2003		29				95

		2004		26				96				interpolated

		2005		23				97

		2006		20.8				97.2				interpolated

		2007		18.6				97.4				interpolated

		2008		16.4				97.6				interpolated

		2009		14.2				97.8				interpolated

		2010		12				98

		2011
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Fig. 3 -  Corn: Acres treated with pesticides, 1952-2008



Figure 4

		Data for Fig 4		Percent of cotton acres treated

		Year		Cotton				Cotton								Cotton

				Insecticides				Herbicides				Other pesticides

		1952		48				5

		1953		51				5.3333333333								interpolated

		1954		54				5.6666666667								interpolated

		1955		57				6								interpolated

		1956		60				6.3333333333								interpolated

		1957		63				6.6666666667								interpolated

		1958		66				7

		1959		64.5				12.625								interpolated

		1960		63				18.25								interpolated

		1961		61.5				23.875								interpolated

		1962		60				29.5								interpolated

		1963		58.5				35.125								interpolated

		1964		57				40.75								interpolated

		1965		55.5				46.375								interpolated

		1966		54				52				26

		1967		55.4				58				28				interpolated

		1968		56.8				64				30				interpolated

		1969		58.2				70				32				interpolated

		1970		59.6				76				34				interpolated

		1971		61				82				36

		1972		60.8				82.4				35.6				interpolated

		1973		60.6				82.8				35.2				interpolated

		1974		60.4				83.2				34.8				interpolated				Sources: Strickler and Hinson (1962); Fox et al. (1968); Andrilenas (1975); Eichers, et al. (1978); USDA, ERS Inputs Outlook and Situation reports, (1983 -1990); and USDA, NASS, Agricultural Chemical Use Summaries (1991 -2008) for 1952 to 2007.  Estimates from 2009 and 2010 NASS surveys were obtained from data files on the NASS Agricultural Chemical Use Program website.  The last estimates for cotton were available in 2007. Estimates of years not surveyed were linear interpolations of estimates from survey years.

		1975		60.2				83.6				34.4				interpolated

		1976		60				84				34

		1977		56				86.3333333333				33.3333333333				interpolated

		1978		52				88.6666666667				32.6666666667				interpolated

		1979		48				91				32

		1980		44				93				31.3333333333				interpolated

		1981		40				95				30.6666666667				interpolated

		1982		36				97				30

		1983		49.5				95				32.8571428571				interpolated

		1984		63				93				35.7142857143				interpolated 'other'

		1985		65				94				38.5714285714				interpolated 'other'

		1986		63				94				41.4285714286				interpolated

		1987		61				94				44.2857142857				interpolated 'other'

		1988		61				95				47.1428571429				interpolated 'other'

		1989		68				93				50

		1990		67				95				54				interpolated 'other'

		1991		66				92				58

		1992		65				91				48

		1993		65				92				63

		1994		71				94				66

		1995		75				97				56

		1996		79				93				60

		1997		74				96				73

		1998		71				95				67

		1999		84				97				61

		2000		80				95				61

		2001		68				90				55

		2002		66				94				60.5				interpolated

		2003		64				98				66

		2004		67.5				96.5				69				interpolated

		2005		71				95				72

		2006		68.5				96				78.5				interpolated

		2007		66				97				85

		2008		62.3333333333				97.6666666667				85.6666666667				interpolated

		2009		58.6666666667				98.3333333333				86.3333333333				interpolated

		2010		55				99				87

		2011
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Fig. 4 - Cotton: Acres treated with pesticides, 1952-2008



Figure 5

		Data for Fig 5		Percent of soybean acres treated

		Year		insecticides		herbicides

		1952		NA		NA

		1958		NA		NA

				Insecticides		Herbicides

		1966		4		27

		1967		4.8		35.2				interpolated

		1968		5.6		43.4				interpolated

		1969		6.4		51.6				interpolated

		1970		7.2		59.8				interpolated

		1971		8		68

		1972		7.8		72				interpolated

		1973		7.6		76				interpolated

		1974		7.4		80				interpolated

		1975		7.2		84				interpolated

		1976		7		88

		1977		8		89				interpolated

		1978		9		90				interpolated

		1979		10		91				interpolated

		1980		11		92

		1981		11.5		92.5				interpolated

		1982		12		93

		1983		10		93.5				interpolated

		1984		8		94								Sources: Strickler and Hinson (1962); Fox et al. (1968); Andrilenas (1975); Eichers, et al. (1978); USDA, ERS Inputs Outlook and Situation reports, (1983 -1990); and USDA, NASS, Agricultural Chemical Use Summaries (1991 -2008) for 1952 to 2007.  Estimates from 2009 and 2010 NASS surveys were obtained from data files on the NASS Agricultural Chemical Use Program website.  The last estimates for soybeans were available in 2006. Estimates of years not surveyed were linear interpolations of estimates from survey years.

		1985		7		95

		1986		4		96

		1987		3		95

		1988		8		96

		1989		3		96

		1990		2.5		95				interpolated insecticides

		1991		2		97

		1992		1		98

		1993		2		98

		1994		1		98

		1995		2		98

		1996		1		97

		1997		2		98

		1998		2		95

		1999		2		96

		2000		2		97

		2001		1		96

		2002		6		99

		2003		5		98				interpolated

		2004		4		97

		2005		14		98

		2006		16		98

		2007

		2008

		2009

		2010

		2011
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Fig. 5 - Soybeans: Acres treated with pesticides, 1966-2006



Figure 6

		Data for Fig 6		Percent of wheat acres treated

				All wheat		Winter wheat		Spring wheat		Durum		All wheat		All wheat

				Herbicides		Herbicides		Herbicides		Herbicides		Insecticides		Fungicides

		1952		12

		1953		13.3333333333														interpolated

		1954		14.6666666667														interpolated

		1955		16														interpolated

		1956		17.3333333333														interpolated

		1957		18.6666666667														interpolated

		1958		20

		1959		21														interpolated

		1960		22														interpolated

		1961		23														interpolated

		1962		24														interpolated

		1963		25														interpolated

		1964		26														interpolated

		1965		27														interpolated

		1966		28								2

		1967		30.6								3						interpolated

		1968		33.2								4						interpolated

		1969		35.8								5						interpolated

		1970		38.4								6						interpolated

		1971		41								7

		1972		40.4								8.4						interpolated

		1973		39.8								9.8						interpolated				Sources: Strickler and Hinson (1962); Fox et al. (1968); Andrilenas (1975); Eichers, et al. (1978); USDA, ERS Inputs Outlook and Situation reports, (1983 -1990); and USDA, NASS, Agricultural Chemical Use Summaries (1991 -2008) for 1952 to 2007.  Estimates from 2009 and 2010 NASS surveys were obtained from data files on the NASS Agricultural Chemical Use Program website.  The last estimates for wheat were available in 2006 and 2009. Estimates of years not surveyed were linear interpolations of estimates from survey years.

		1974		39.2								11.2						interpolated

		1975		38.6								12.6						interpolated

		1976		38								14

		1977		38.6666666667								12.1666666667						interpolated

		1978		39.3333333333								10.3333333333						interpolated

		1979		40								8.5						interpolated

		1980		40.6666666667								6.6666666667						interpolated

		1981		41.3333333333								4.8333333333						interpolated

		1982		42								3		1

		1983		42.6666666667								3.6666666667		1.1366328257				interpolated

		1984		43.3333333333								4.3333333333		1.2732656514				interpolated

		1985		44								5		1.4098984772				interpolated fungicides

		1986		53.1304579687		38		86		98		7.1703818096		1.5465313029

		1987		62.3453815261		48		89		95		6.7670682731		1.6831641286

		1988		52.6347607053		38		83		94		3.564231738		1.8197969543

		1989		60.9308517769		39		91		96		8.2519139863		1.95642978

		1990		51.641285956		34		89		90		4.6446700508		2.0930626058

		1991		48.8866020186		28		92		94		5.198495943		2.8852167029

		1992		52.0713902308		33		87		93		3.604401503		2.5823939882

		1993		60.9588382038		43		96		91		1.6231290093		2.2726300784

		1994		65.3741020446		49		94		95		7.3713391048		1.5433781544

		1995		67.966410077		56		94		93		9.0937718684		1.6298110567

		1996		67.0247381324		55		88		98		8.7205259639		0.635613996

		1997		67.5752844917		56		90		93		3.6382018245		0.6595504561

		1998		60.9631556861		47		91		88		4.1486361729		3.9402718169

		1999		58.010968264		42		93		92.5		3.6103304232		4.2226758214				interpolated

		2000		55.0587808418		37		95		97		3.0720246734		4.5050798258

		2001		57.3665588021		37.5		93		98.5		5.0395315571		3.6086579422				interpolated

		2002		59.6743367623		38		91		100		7.0070384407		2.7122360585

		2003		60.0934242607		41.5		93.5		99.5		6.2276960783		4.6558358091				interpolated

		2004		60.5125117592		45		96		99		5.4483537159		6.5994355597

		2005		61.7682342413		47		94.5		97		3.9069434731		6.1975153069				interpolated

		2006		63.0239567233		49		93		95		2.3655332303		5.7955950541

		2007		65.6961199169		52.6666666667		94.3333333333		96.6666666667		3.4642743395		8.8595777781				interpolated

		2008		68.3682831105		56.3333333333		95.6666666667		98.3333333333		4.5630154487		11.9235605021				interpolated

		2009		71.040446304		60		97		100		5.661756558		14.9875432262

		2010

		Note:  "All wheat" estimates from 1986 to 2009 are weighted average of winter, durum, and other spring wheat estimates (by planted acreage).

		FIG 6		Percent of wheat acres treated

				All Wheat		Winter Wheat		Spring Wheat		Durum Wheat

		Year		Insecticides		Insecticides		Insecticides		Insecticides

		1966		2

		1967		3

		1968		4

		1969		5

		1970		6

		1971		7

		1972		8.4

		1973		9.8

		1974		11.2

		1975		12.6

		1976		14

		1977		12.1666666667

		1978		10.3333333333

		1979		8.5

		1980		6.6666666667

		1981		4.8333333333

		1982		3

		1983		3.6666666667

		1984		4.3333333333

		1985		5

		1986		7.1703818096		5		12		13

		1987		6.7670682731		7		7		3

		1988		3.564231738		4		3		1

		1989		8.2519139863		11		5		1								interpolated spring and durum

		1990		4.6446700508		4		7		1

		1991		5.198495943		6		3		6

		1992		3.604401503		5		1		1

		1993		1.6231290093		2		1		0

		1994		7.3713391048		11		1		1

		1995		9.0937718684		5		18		2

		1996		8.7205259639		12		3		0

		1997		3.6382018245		5		1		2

		1998		4.1486361729		3		6		9

		1999		3.6103304232		3.5		3.5		5

		2000		3.0720246734		4		1		1

		2001		5.0395315571		7.5		1		1

		2002		7.0070384407		11		1		1

		2003		6.2276960783		9		1.5		1

		2004		5.4483537159		7		2		1

		2005		3.9069434731		5		1.5		1

		2006		2.3655332303		3		1		1

		2007		3.4642743395		4		2.3333333333		2

		2008		4.5630154487		5		3.6666666667		3

		2009		5.661756558		6		5		4

		2010

				Percent of wheat acres treated

				All Wheat		Winter Wheat		Spring Wheat		Durum Wheat

		Year		Fungicides		Fungicides		Fungicides		Fungicides

		1982		1

		1983		1.1366328257

		1984		1.2732656514								Planted acres, millions

		1985		1.4098984772								winter		spring						durum

		1986		1.5465313029								39.6904761905		14.523255814						2.7448979592

		1987		1.6831641286								32.8		14.1						2.9

		1988		1.8197969543								27.4		9.8						2.5

		1989		1.95642978								27.4435897436		16.5340659341						2.9854166667

		1990		2.0930626058		3						40.2		15.8						3.1

		1991		2.8852167029		3		3		*		34.13		13.5						2.9

		1992		2.5823939882		2		4		1		36.39		17.35						2.15

		1993		2.2726300784		2		3		*		36.92		17.25						1.95

		1994		1.5433781544		1		2		6		34.59		17.25						2.45

		1995		1.6298110567		1		3		c		34.265		15.75

		1996		0.635613996		1		0		0		28.52		16.35

		1997		0.6595504561		1		0		0		35.065		18.1

		1998		3.9402718169		2		9		*		40.42		15.5						3.655

		1999		4.2226758214		1.5		12		*

		2000		4.5050798258		1		15		*		38.07		13.8						3.25

		2001		3.6086579422		*		10.5		*

		2002		2.7122360585		*		6		*		22.19		12.65						2.1

		2003		4.6558358091		*		13		*

		2004		6.5994355597		2		20		*		37.12		13.71						2.32

		2005		6.1975153069		2		17.5		3

		2006		5.7955950541		2		15		5		35.34		14.72						1.7

		2007		8.8595777781		3.6666666667		22		11

		2008		11.9235605021		5.3333333333		29		17

		2009		14.9875432262		7		36		23		36.907		13.164						2.27

		2010
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Fig. 6 - Wheat:  Acres treated with pesticides, 1952-2008



Figure 7

		Data for Fig 7		Percent acres treated

				Insecticides		Herbicides		Fungicides		Other

		1952		75

		1953		75.8333333333										interpolated

		1954		76.6666666667										interpolated

		1955		77.5										interpolated

		1956		78.3333333333										interpolated

		1957		79.1666666667										interpolated

		1958		80

		1959		81.125										interpolated

		1960		82.25										interpolated

		1961		83.375										interpolated

		1962		84.5										interpolated

		1963		85.625										interpolated

		1964		86.75										interpolated

		1965		87.875										interpolated

		1966		89		59		24		9

		1967		86.6		57.4		29		10.6				interpolated

		1968		84.2		55.8		34		12.2				interpolated

		1969		81.8		54.2		39		13.8				interpolated

		1970		79.4		52.6		44		15.4				interpolated

		1971		77		51		49		17

		1972		79.125		53.75		50.875		21.25				interpolated

		1973		81.25		56.5		52.75		25.5				interpolated

		1974		83.375		59.25		54.625		29.75				interpolated				Sources: Strickler and Hinson (1962); Fox et al. (1968); Andrilenas (1975); Eichers, et al. (1978); USDA, ERS Inputs Outlook and Situation reports, (1983 -1990); and USDA, NASS, Agricultural Chemical Use Summaries (1991 -2008) for 1952 to 2007.  Estimates from 2009 and 2010 NASS surveys were obtained from data files on the NASS Agricultural Chemical Use Program website.  The last estimates for potatoes were available in 2005 and 2010. Estimates of years not surveyed were linear interpolations of estimates from survey years.

		1975		85.5		62		56.5		34				interpolated

		1976		87.625		64.75		58.375		38.25				interpolated

		1977		89.75		67.5		60.25		42.5				interpolated

		1978		91.875		70.25		62.125		46.75				interpolated

		1979		94		73		64		51

		1980		93.6666666667		74		63.7777777778		50.5				interpolated

		1981		93.1111111111		75		63.5555555556		50				interpolated

		1982		92.5555555556		76		63.3333333333		49.5				interpolated

		1983		92		77		63.1111111111		49				interpolated

		1984		91.4444444444		78		62.8888888889		48.5				interpolated

		1985		90.8888888889		79		62.6666666667		48				interpolated

		1986		90.3333333333		80		62.4444444444		47.5				interpolated

		1987		89.7777777778		81		62.2222222222		47				interpolated

		1988		89		82		62		46.5				interpolated insecticides, 'other'

		1989		91		83		69		46				interpolated 'other'

		1990		88		79		67		45.5				interpolated 'other'

		1991		92		91		69		45

		1992		88		93		72		43

		1993		86		91		76		53

		1994		83		92		92		60

		1995		85		94		85		57

		1996		92		91		89		56

		1997		91		88		98		65

		1998		92		90.5		96.5		55				interpolated

		1999		93		93		95		45

		2000		93		87.5		90		53				interpolated

		2001		93		82		85		61

		2002		88.5		86.5		88		54				interpolated

		2003		84		91		91		47

		2004		81.5		91.5		90.5		43.5				interpolated

		2005		79		92		90		40

		2006		79.8		92.4		91.2		45.8				interpolated

		2007		80.6		92.8		92.4		51.6				interpolated

		2008		81.4		93.2		93.6		57.4				interpolated

		2009		82.2		93.6		94.8		63.2				interpolated

		2010		83		94		96		69
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Fig. 7 - Potatoes:  Acres treated with pesticides, 1952-2008



Figure 8

		Data for Fig 8 - Pesticide use by crop in 2008												Fig. 8--Pesticide use by crop, 21 selected crops in 2008, percent total pounds a.i. applied1

		crop		Million pounds ai				Crop		Million pounds ai

		corn		203.7265				Corn		203.73																								*No petro/sulfur

		soybeans		111.9618				Soybeans		111.96

		potatoes		52.52982				Potatoes		52.53

		cotton		37.5649				Cotton		37.56

		wheat		23.30941				Wheat		23.31

		sorghum		14.16979				Sorghum		14.17

		oranges		13.11629				Oranges		13.12

		peanuts		10.32065				Peanuts		10.32

		tomatoes		9.696761				Tomatoes		9.70

		grapes		7.904155				Grapes		7.90

		rice		7.5762				Rice		7.58

		apples		7.280192				Apples		7.28

		sugarcane		4.006045				Sugarcane		4.01

		lettuce		2.648218				Other Crops		12.95

		sweetcorn		2.11921				Total		516.11

		barley		1.90213

		peaches		1.798574

		grapefruit		1.797546

		pecans		1.182746

		pears		1.005168

		lemons		0.494787										"Other Crops" include: Lettuce, Pears, Sweetcorn, Barley, Peaches, Grapefruit, Pecans, and Lemons

														Sources: Economic Research Service with USDA’s and proprietary data.  See Appendix1.

		Total		516.11
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Fig. 8 - Pesticide use by crop, 21 Selected Crops, 2008 
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Figure 9

		

				Herbicides 1968								Insecticdes 1968

				a.i.		Percent		Mill pounds				a.i.		Percent		Mill pound

				Atrazine		38.1907242659		48.53029				Toxaphene		30.4484451619		40.02576				127.0735

				2,4-D		16.5702369101		21.05638				DDT		25.1417832218		33.04993

				Trifluralin		6.2461693429		7.937226				Methyl Parathion		9.1005308313		11.96303				131.3612

				Propachlor		5.7463121737		7.30204				Aldrin		8.6737890459		11.40206

				Dinoseb		5.3156747866		6.754814				Carbaryl		4.5816733128		6.022802				25.1304

				Chloramben		5.3156448827		6.754776				Dicrotophos		3.0155004557		3.964002

				MSMA		3.5785321094		4.547366				Parathion		2.1705187054		2.853238				27.828

				Vernolate		2.9439615656		3.740995				Malathion		1.9989273831		2.627674				8.105836

				Fluometuron		2.2202457633		2.821344				Cryolite		1.74189946		2.2898

				Propanil		2.1862858897		2.77819				Monocrotophos		1.4269350085		1.875766

				Other Herbicide a.i.		11.6862123102		14.850079				Other Insecticide a.i.		11.6999974135		15.380138				30.7226957

				Total		100		127.0735				Total				131.4542

																				311.3931

				Pesticides 1968								Fig. 9--Pesticide use by active ingredient (a.i), 21 selected crops in 1968,percent total pounds a.i. applied1

				a.i.		Percent		Mill pounds

				Atrazine (H)		15.58		48.53029

				Toxaphene (I)		12.85		40.02576

				DDT (I)		10.61		33.04993

				2,4-D (H)		6.76		21.05638

				Methyl Parathion (I)		3.84		11.96303

				Aldrin (I)		3.66		11.40206

				Trifluralin (H)		2.55		7.937226

				Propachlor (H)		2.34		7.30204

				Dinoseb (H)		2.17		6.754814

				Chloramben (I)		2.17		6.754776

				Other a.i.		37.45		116.6168

				Total		100.00		311.3931

												1 This graph show the top pesticides a.i. used in 1968.

												Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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Figure 10

		

				Active Ingredient		Percent		Million pounds

				Glyphosate (H)		38%		195.737				Fig. 10--Pesticide use by active ingredient (a.i), 21 selected crops in 2008,percent total pounds a.i. applied1

				Atrazine (H)		13%		65.68829

				Acetochlor (H)		6%		30.79442

				Metolachlor (H)		6%		29.8788

				Metam Sodium (O)		4%		22.70225

				Dichloropropene (O)		4%		21.28633

				2,4-D (H)		3%		16.27686

				Chlorpyrifos (I)		1%		7.565519

				Metam Potassium (O)		1%		7.008478

				Pendimethalin (H)		1%		6.927964

				Chlorothalonil (F)		1%		6.768723

				Other active ingredients		20%		105.476148

				Total		100.00		516.110782

										1 This graphs show the top pesticide a.i.(herbicide=H, insecticide=I), fungicide=F, and other=O) used in 2008.

										Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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Figure 11

		

		a.i.		2,4-D		Atrazine		Chloramben		Dinoseb		Fluometuron		MSMA		Propachlor		Propanil		Trifluralin		Vernolate		Other Herbicides

		Percent		16.57		38.19		5.32		5.32		2.22		3.58		5.75		2.19		6.25		2.94		11.69

		Million pounds		21.05638		48.53029		6.754776		6.754814		2.821344		4.547366		7.30204		2.77819		7.937226		3.740995		14.850079

										Fig. 11--Herbicide use by active ingredient (a.i) used on 21 selected crops in 1968, percent total ppounds a.i. applied1

				a.i.		Percent		Mill pounds

				Atrazine		38%		48.53029

				2,4-D		17%		21.05638

				Trifluralin		6%		7.937226

				Propachlor		6%		7.30204

				Dinoseb		5%		6.754814

				Chloramben		5%		6.754776

				MSMA		4%		4.547366

				Vernolate		3%		3.740995

				Fluometuron		2%		2.821344

				Propanil		2%		2.77819

				Other Herbicide a.i.		12%		14.850079

				Total		100.00		127.0735

										1 This graph shows the top herbicides a.i. used in 1968.

										Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.





Figure 11

		



Percent



Figure 12

		

				a.i.		Percent		Mill pound

				Glyphosate		50%		195.737						Fig. 12--Herbicide use by active ingredient (a.i) used on 21 selected crops in 2008, percent total a.i. applied1

				Atrazine		17%		65.68829

				Acetochlor		8%		30.79442

				Metolachlor		8%		29.8788

				2,4-D		4%		16.27686

				Pendimethalin		2%		6.927964

				Simazine		1%		4.731157

				Propanil		1%		4.25946

				Trifluralin		1%		4.175437

				MCPA		1%		2.668865

				Other Herbicide a.i.		8%		32.743647

				Total		100.00		393.8819

														1 This graph shows the top herbicide a.i. used in 2008.

														Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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Figure 13

		Data for Fig 13 - Percent HT acreage and pounds per acre herbicide applied on corn, 1996-2008

		year		crop		Percent acres HT corn						Pounds of Glyphosate (M)		Pounds of Other Herbicides (M)		Pounds of Herbicides (M)				Planted Acres		Pounds of Glyph/Acre		Pounds of Other Herb/Acre		Total Pounds of Herbicides/Acre

		1996		corn		3.00						2.9942		208.4447		211.4389				79229000		0.04		2.63		2.67

		1997		corn		4.30						2.607		207.4519		210.0589				79537000		0.03		2.61		2.64

		1998		corn		9.00						3.344031		198.711469		202.0555				80165000		0.04		2.48		2.52

		1999		corn		8.00						5.179785		172.668215		177.848				77386000		0.07		2.23		2.30

		2000		corn		7.00						5.1633		162.3655		167.5288				79551000		0.06		2.04		2.11

		2001		corn		8.00						7.907769		161.316831		169.2246				75702000		0.10		2.13		2.24

		2002		corn		11.00						10.22344		141.53346		151.7569				78894000		0.13		1.79		1.92

		2003		corn		15.00						13.7825		149.4281		163.2106				78603000		0.18		1.90		2.08

		2004		corn		20.00						21.45048		145.38882		166.8393				80929000		0.27		1.80		2.06

		2005		corn		26.00						25.50172		141.38998		166.8917				81779000		0.31		1.73		2.04

		2006		corn		36.00						33.85843		126.74327		160.6017				78327000		0.43		1.62		2.05

		2007		corn		52.00						56.70561		146.03589		202.7415				93527000		0.61		1.56		2.17

		2008		corn		63.00						67.76039		130.26161		198.022				85982000		0.79		1.51		2.30

		Sources: Pesticides: See Appendix 1; HT corn: Fernandez-Cornejo (2012).

																														Sources: Pesticides: Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1; HT corn: Fernandez-Cornejo (2012).
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Fig. 13 -  Pounds of herbicide A.I. per planted acre and 
percent acres of herbicide tolerant corn, 1996-2008



Figure 14

		Data for Fig 14 - Percent HT acreage and pounds per acre herbicide applied on soybeans, 1996-2008

		year		crop		Percent acres HT Soybeans		Pounds of Glyphosate (M)		Pounds of Other Herbicides (M)		Pounds of Herbicides (M)		Pounds of Pesticides (M)		Planted Acres		Pounds of Glyph/Acre (updated)		glyphosate pounds/acre		Pounds of Other Herb/Acre (updated)		Other Herbicide pounds/Acre		Total Pounds of Herbicides/Acre

		1996		soybeans		7.40		10.73647		65.41928		76.15575				64195000		0.17		0.17		1.02		0.98		1.19

		1997		soybeans		17.00		16.247		70.89932		87.14632				70005000		0.23		0.23		1.01		0.99		1.24

		1998		soybeans		44.20		30.51247		50.76412		81.27659				72025000		0.42		0.42		0.70		0.71		1.13

		1999		soybeans		55.80		41.08186		37.54282		78.62468				73730000		0.56		0.56		0.51		0.52		1.07

		2000		soybeans		54.00		44.44245		36.36358		80.80603				74266000		0.60		0.60		0.49		0.50		1.09

		2001		soybeans		68.00		51.11919		27.6625		78.78169				74075000		0.69		0.69		0.37		0.38		1.06

		2002		soybeans		75.00		65.47662		20.75763		86.23425				73963000		0.89		0.84		0.28		0.33		1.17

		2003		soybeans		81.00		72.91454		15.08766		88.0022				73404000		0.99		0.99		0.21		0.21		1.20

		2004		soybeans		85.00		74.33532		14.07219		88.40751				75208000		0.99		0.98		0.19		0.20		1.18

		2005		soybeans		87.00		76.95988		12.02402		88.9839				72032000		1.07		1.07		0.17		0.17		1.24

		2006		soybeans		89.00		94.14786		11.90914		106.057				75522000		1.25		1.25		0.16		0.16		1.40

		2007		soybeans		91.00		74.0598		8.19074		82.25054				64741000		1.14		1.16		0.13		0.13		1.27

		2008		soybeans		92.00		95.39869		10.82271		106.2214				75718000		1.26				0.14				1.40

																														Sources:		Pesticides: Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1; HT soybeans: Fernandez-Cornejo (2012).

		Sources:		Pesticides: See Appendix 1; HT soybeans: Fernandez-Cornejo (2012).
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Fig. 14 -  Pounds of herbicide A.I. per planted acre and 
percent acres of herbicide tolerant soybeans, 1996-2008



Figure 15

		Data for Fig 15 - Percent HT acreage and pounds per acre herbicide applied on cotton, 1996-2008

		year		crop				Pounds Acres HT Cotton				Pounds of Glyphosate (M)		Pounds of Other Herbicides (M)		Pounds of Herbicides (M)				Planted Acres		Pounds of Glyph/Acre (updated)		glyphosate pounds/acre		Pounds of Other Herb/Acre (updated)		Other Herbicide pounds/acre		Total Pounds of Herbicides/Acre (updated)

		1996		cotton				2.20				1.281658		29.779012		31.06067				14652500		0.09		0.10		2.03		1.93		2.12

		1997		cotton				10.50				1.66		29.18244		30.84244				13898000		0.12		0.13		2.10		2.06		2.22

		1998		cotton				26.20				4.059374		22.369126		26.4285				13392500		0.30		0.32		1.67		1.56		1.97

		1999		cotton				42.10				5.775984		24.705456		30.48144				14873500		0.39		0.40		1.66		1.51		2.05

		2000		cotton				46.00				10.20774		22.40896		32.6167				15517200		0.66		0.66		1.44		1.20		2.10

		2001		cotton				56.00				12.87908		20.21224		33.09132				15768500		0.82		0.83		1.28		0.95		2.10

		2002		cotton				58.00				15.22199		19.12736		34.34935				13957900		1.09		1.11		1.37		0.96		2.46

		2003		cotton				59.00				13.35961		16.58909		29.9487				13479600		0.99		0.99		1.23		0.93		2.22

		2004		cotton				60.00				18.48508		15.62936		34.11444				13658600		1.35		1.38		1.14		0.81		2.50

		2005		cotton				61.00				16.88054		15.03074		31.91128				14245400		1.18		1.27		1.06		0.77		2.24

		2006		cotton				65.00				19.84124		14.82751		34.66875				15274000		1.30		1.33		0.97		0.75		2.27

		2007		cotton				70.00				15.72006		10.36936		26.08942				10827200		1.45		1.49		0.96		0.81		2.41

		2008		cotton				68.00				13.75504		8.67066		22.4257				9471000		1.45				0.92				2.37

																																		Source: Pesticides: See Appendix; HT cotton: Fernandez-Cornejo (2012).

		Sources: Pesticides: See Appendix 1; HT cotton: Fernandez-Cornejo (2012).

																																				Sources: Pesticides: Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1; HT cotton: Fernandez-Cornejo (2012).
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Fig. 15 - Pounds of herbicide A.I. per planted Acre and 
percent acres of herbicide tolerant cotton, 1996-2008



Fig 16

		

												Fig. 16--Insecticide use by active ingredient (a.i) used on 21 selected crops in 1968, percent total pounds a.i. applied1

				a.i.		Percent		Mill pound

				Toxaphene		30%		40.02576

				DDT		25%		33.04993

				Methyl Parathion		9%		11.96303

				Aldrin		9%		11.40206

				Carbaryl		5%		6.022802

				Dicrotophos		3%		3.964002

				Parathion		2%		2.853238

				Malathion		2%		2.627674

				Cryolite		2%		2.2898

				Monocrotophos		1%		1.875766

				Other Insecticide a.i.		12%		15.2871801

				Total				131.3612421

												1 This graph shows the top insecticide a.i. used in 1968.

												Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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Figure 17

		

				a.i.		Percent		Mill pound				Fig. 17--Insecticide use by active ingredient (a.i) used on 21 selected crops in 2008, percent total pounds a.i. applied1

				Chlorpyrifos		26%		7.565519

				Aldicarb		12%		3.451357

				Acephate		12%		3.308569

				Carbaryl		10%		2.911389

				Clothianidin		4%		1.265665

				Phorate		4%		1.109852

				Dicrotophos		3%		0.968384

				Cryolite		3%		0.796901

				Phosmet		3%		0.75308

				Propargite		3%		0.741588

				Other Insecticides		20%		5.678251

				Total		100.00		28.550555

												1 This graph shows the top insecticide a.i. used in 2008.

												Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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Figure 18

		Data for Fig 18 - Bt adoption and insecticide use on corn, 1996-2008

		year		Pounds of Insecticide/Acre		Total Pounds of Insecticides (Corn)		Planted Acres of Corn		Percent Bt Corn acres

		1996		0.24		19.29779		79229000		1.4

		1997		0.25		20.23569		79537000		7.6

		1998		0.17		13.76547		80165000		19.1

		1999		0.16		12.16442		77386000		25.9

		2000		0.15		11.99045		79551000		19

		2001		0.13		9.513353		75702000		19

		2002		0.11		8.611449		78894000		24

		2003		0.11		8.648153		78603000		29

		2004		0.10		8.402147		80929000		33

		2005		0.08		6.139144		81779000		35

		2006		0.05		3.967994		78327000		40

		2007		0.05		4.519772		93527000		49

		2008		0.05		4.01497		85982000		57

		Sources: Pesticides: See Appendix 1; Bt corn: Fernandez-Cornejo (2012).

																		Sources: Pesticides: Economic Research Service with USDA’s and proprietary data See Appendix 1; Bt corn: Fernandez-Cornejo (2012).





Figure 18

		



Pounds of Insecticide/Acre

% Bt Corn Acres

Pounds A.I. Per Acre

% Bt Corn Acres

Fig. 18 -  Pounds of insecticide A.I. per planted acre and 
percent acres of Bt corn, 1996-2008



Figure 19

		Data for Fig 19 - Bt adoption and insecticide use on cotton, 1996-2008

		year		pounds of insecticide per corn acre		% acres planted with Bt corn		pounds of insecticide per cotton acre		Pounds of Insecticide per cotton acre (updated)		Total Pounds of Insecticide (Cotton)		Planted Acres		% BT

		1996		0.22		1.4		1.58		1.61		23.55936		14652500		14.6

		1997		0.28		7.6		1.89		1.68		23.30349		13898000		15

		1998		0.17		19.1		1.25		1.19		15.93536		13392500		16.8

		1999		0.16		25.9		2.75		2.70		40.1295		14873500		32.3

		2000		0.15		19		2.67		2.66		41.24688		15517200		35

		2001		0.13		19		1.60		1.58		24.92399		15768500		37

		2002		0.11		24		0.45		0.45		6.312675		13957900		35

		2003		0.11		29		1.03		1.03		13.91681		13479600		41

		2004		0.10		33		0.67		0.67		9.095873		13658600		46

		2005		0.07		35		1.07		1.07		15.23079		14245400		52

		2006		0.05		40		0.55		0.55		8.413444		15274000		57

		2007		0.05		49		0.62		0.61		6.621245		10827200		59

		2008								0.56		5.319258		9471000		63

		Sources: Pesticides: See Appendix 1; Bt cotton: Fernandez-Cornejo (2012).

																				Sources: Pesticides: Economic Research Service with USDA’s and proprietary data. See Appendix 1; Bt cotton: Fernandez-Cornejo (2012).
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Fig. 19 - Pounds of insecticide A.I. per planted acre 
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Fig 20

		

						Select Fungicides, 2008

						a.i.		Percent		Million pounds				Figure 20 - Fungicide use by active ingredient (a.i.) used on 21 selected crops in 2008, percent total pounds a.i. applied1

						Chlorothalonil		23%		6.768723

						Copper compounds		17%		4.941847

						Mancozeb		15%		4.198417

						Pyraclostrobin		7%		2.141546

						Captan		6%		1.693342

						Propiconazole		5%		1.372403

						Calcium Polysulfide		4%		1.104822

						Azoxystrobin		4%		1.070505

						Maneb		3%		0.891318

						Ziram		3%		0.882783

						Tebuconazole		2%		0.564406

						Metiram		1%		0.405531

						Fosetyl Aluminium		1%		0.369389

						Other fungicide a.i.		9%		2.467124

						Total		100.00		28.872156

														1 Technically, Calcium Polysulfide is a mixture of fungicide + miticide + insecticide.

														Sources: Economic Research Service with USDA’s and proprietary data See Appendix 1.
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Figure 21

		Data for Fig 21 - Quality adjusted prices (Four major crops, 1968-2008)

		Year		Non-Adj. index		Adjusted Index

		1968		100		100

		1969		105.5227758139		90.9060974906

		1970		102.234775998		89.2823569643

		1971		102.7065281598		95.9861282415

		1972		105.8411800441		100.2921363629

		1973		113.4053448744		96.3358159848

		1974		123.6603976983		109.8245688807

		1975		151.9859850247		119.6096187803

		1976		146.120130249		118.8938450756

		1977		155.9240880723		118.7961147832

		1978		172.6375015751		116.3531468314

		1979		181.6394880048		117.661649874

		1980		193.7101211719		130.872279337

		1981		213.0450025413		140.7002707638

		1982		223.809795188		154.838543676

		1983		239.5815917377		156.9201697842

		1984		244.0820449931		171.1005509653

		1985		244.0937502724		172.2192185938

		1986		246.8886095254		171.8016064981

		1987		247.5343394948		182.4238318976						Source: Estimates based on USDA and proprietary data (Appendix 1) for four major crops: corn, soybeans, cotton and sorghum.

		1988		269.0938832649		191.2599676983

		1989		273.1208939966		212.3403484007

		1990		310.9888907908		231.8773089918

		1991		342.7311351034		251.3466113416

		1992		349.7290275743		272.6676739784

		1993		412.9764438771		335.4768136326

		1994		449.0404648831		365.3754633101

		1995		486.1262249548		371.5066465046

		1996		476.5487025943		416.164088019

		1997		468.0061153234		388.5296077157

		1998		499.9694261288		382.0415327957

		1999		477.3209908997		301.6423985605

		2000		474.6867558709		299.9495544786

		2001		467.7539475813		273.0522663684

		2002		491.9818730964		239.1344371968

		2003		471.8993103788		274.6145584076

		2004		481.6077918569		224.2443934959

		2005		469.95810414		227.436281609

		2006		437.6362278903		205.9443193705

		2007		422.787909608		198.5112904827

		2008		505.4029274425		216.6217909259
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Note: Quality adjusted indices were calculated for pesticides applied to four major crops: corn, soybeans, cotton and sorghum.

Non-Adj. index

Adjusted Index

Price Index  1968=100

Fig. 21 - Quality Adjusted Pesticide Prices  Applied to 4 Major Crops, 1968-2008



Figure 22

		Data for Fig 22 - Quality adjusted quantities (Four major crops, 1968-2008)

				Non-Adj. index		Adjusted index

		1968		100		100

		1969		96.3696374827		111.8647916044

		1970		115.8960075449		132.7093366851

		1971		139.2017815775		148.9478944656

		1972		151.5777791408		159.964395959

		1973		153.186724354		180.3295392057

		1974		163.8736203967		184.5186125205

		1975		161.0806265508		204.6825158743

		1976		206.8166936912		254.1770114391

		1977		216.8337681905		284.6019638781

		1978		208.2794807717		309.0320302371

		1979		218.093569514		336.6806801202

		1980		222.7690046201		329.7307198814				Source: NASS/ERS And Doane Surveys

		1981		228.1358599608		345.4378914928

		1982		226.3174808377		327.1282965547

		1983		168.9793517562		257.9932338859

		1984		220.0267572134		313.8773110365

		1985		205.2161363192		290.8617095094

		1986		189.9569231931		272.9788247783

		1987		180.9912645876		245.5904618821

		1988		185.927613979		261.5915094721				Sources: Estimates based on USDA and proprietary data (Appendix 1)for four major crops: corn, soybeans, cotton and sorghum.

		1989		191.6181351418		246.4671305762				Source: Estimates based on USDA and proprietary data (Appendix 1) for four major crops: corn, soybeans, cotton and sorghum

		1990		198.0740992376		265.6527483612

		1991		190.8929538464		260.2977553817

		1992		194.6602478712		249.6751382445

		1993		185.6582070046		228.5477356099

		1994		204.0362816071		250.7572509545

		1995		193.9339656717		253.7676983966

		1996		204.6858150596		234.3853360112

		1997		215.3430391141		259.3929965601

		1998		194.4211943971		254.4347790636

		1999		198.6012750567		314.2680135697

		2000		187.3413846124		296.4781003146

		2001		177.1893707179		303.5353953479

		2002		161.4696126862		332.1985884957

		2003		171.8898278029		295.3765148929

		2004		172.5935152551		370.6776364616

		2005		174.3592082507		360.2834269412

		2006		165.8835044191		352.506111191

		2007		182.9586327399		389.6639717206

		2008		190.5227879297		444.5110270421
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Note: Quality adjusted indices were calculated for pesticides applied to four major crops: corn, soybeans, cotton and sorghum.
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Fig. 22 - Quality Adjusted Pesticide Quantities Applied to 4 Major Crops, 1968-2008



Box Figure 4.1 

		Data for Box Figure 5.1 - U.S. Pesticide Expenditures 1960-2007

														Pesticide Expenditures, U.S., 1960-2008

		Millions of dollars				Deflator		Real in 2000$		Real in 2008 dollars*

		Year		Nominal		2000=100										Nominal		Real (2008 dollars)

		1960		289.6		20.211		1432.917		2342.5079784106				1960		289.6		2342.5079784106

		1961		330.2		20.211		1633.803		2670.9120665441				1961		330.2		2670.9120665441

		1962		368.1		20.670		1780.855		2911.3103300743				1962		368.1		2911.3103300743

		1963		378.9		20.900		1812.961		2963.796673917				1963		378.9		2963.796673917

		1964		402.2		21.129		1903.529		3111.8555723288				1964		402.2		3111.8555723288

		1965		474.1		21.589		2196.076		3590.1069516186				1965		474.1		3590.1069516186

		1966		561.6		22.507		2495.205		4079.1182388623				1966		561.6		4079.1182388623

		1967		791.1		22.967		3444.583		5631.1439932832				1967		791.1		5631.1439932832

		1968		827.1		23.655		3496.440		5715.9186866748				1968		827.1		5715.9186866748

		1969		906.4		24.804		3654.276		5973.9465796871				1969		906.4		5973.9465796871

		1970		960.2		25.722		3732.965		6102.5857808288				1970		960.2		6102.5857808288

		1971		1142.7		27.100		4216.351		6892.817661866				1971		1142.7		6892.817661866

		1972		1366.6		28.708		4760.440		7782.2841473261				1972		1366.6		7782.2841473261

		1973		1414.1		33.072		4275.914		6990.1897649496				1973		1414.1		6990.1897649496

		1974		1513.1		37.665		4017.355		6567.501344055				1974		1513.1		6567.501344055

		1975		1782.5		41.340		4311.865		7048.9616939439				1975		1782.5		7048.9616939439

		1976		2107.8		44.096		4780.149		7814.5036863712				1976		2107.8		7814.5036863712				Real expenditures calculated by deflating the nominal expenditures using as deflator NASS' index of Prices Paid by Farmers

		1977		1938.0		46.392		4177.354		6829.0661877494				1977		1938.0		6829.0661877494				Source: Data for nominal expanditures from USDA/ERS (2010b).

		1978		2656.3		48.424		5485.452		8967.5212525944				1978		2656.3		8967.5212525944

		1979		3436.0		55.150		6230.318		10185.2159623035				1979		3436.0		10185.2159623035

		1980		3538.6		61.875		5718.983		9349.2935181203				1980		3538.6		9349.2935181203

		1981		4200.8		67.256		6246.056		10210.9432524187				1981		4200.8		10210.9432524187

		1982		4282.2		71.291		6006.681		9819.6182301853				1982		4282.2		9819.6182301853

		1983		3870.1		72.188		5361.193		8764.385192149				1983		3870.1		8764.385192149

		1984		4687.8		73.533		6375.069		10421.8517357949				1984		4687.8		10421.8517357949

		1985		4333.7		72.636		5966.303		9753.6077810133				1985		4333.7		9753.6077810133

		1986		4323.7		71.291		6064.917		9914.8215958429				1986		4323.7		9914.8215958429

		1987		4512.2		72.188		6250.645		10218.4463396508				1987		4512.2		10218.4463396508

		1988		4147.7		76.223		5441.568		8895.7808696884				1988		4147.7		8895.7808696884

		1989		5011.5		79.810		6279.249		10265.207396898				1989		5011.5		10265.207396898

		1990		5363.7		82.500		6501.458		10628.4707667984				1990		5363.7		10628.4707667984

		1991		6320.3		83.333		7584.300		12398.6817391304				1991		6320.3		12398.6817391304

		1992		6470.5		84.167		7687.737		12567.778796384				1992		6470.5		12567.778796384

		1993		6719.6		86.667		7753.352		12675.0455117057				1993		6719.6		12675.0455117057

		1994		7219.6		88.333		8173.113		13361.2627136998				1994		7219.6		13361.2627136998

		1995		7718.7		90.833		8497.623		13891.765890706				1995		7718.7		13891.765890706

		1996		8518.4		95.833		8888.739		14531.1561436673				1996		8518.4		14531.1561436673

		1997		9017.4		98.333		9170.274		14991.4042859248				1997		9017.4		14991.4042859248

		1998		9017.0		95.833		9409.038		15381.7321134215				1998		9017.0		15381.7321134215

		1999		8617.4		95.833		8992.093		14700.1164703214				1999		8617.4		14700.1164703214

		2000		8516.5		100.000		8516.511		13922.6440695652				2000		8516.5		13922.6440695652

		2001		8616.2		104.348		8257.209		13498.7415333333				2001		8616.2		13498.7415333333

		2002		8316.3		103.478		8036.797		13138.4163361345				2002		8316.3		13138.4163361345

		2003		8417.0		107.826		7806.053		12761.2004516129				2003		8417.0		12761.2004516129

		2004		8617.6		114.783		7507.727		12273.5016666667				2004		8617.6		12273.5016666667

		2005		8819.9		121.739		7244.922		11843.8724285714				2005		8819.9		11843.8724285714

		2006		9,021.0		128.696		7009.591		11459.1576486487				2006		9,021.0		11459.1576486487

		2007		10,517.5		139.130		7559.476		12358.1001				2007		10,517.5		12358.1001

		2008		11717.431		163.478		7167.577		11717.431				2008		11717.431		11717.431

		*Real expenditures calculated by deflating the nominal expenditures using as deflator NASS' index of Prices Paid by Farmers

		Source: Data for nomnal expenditures from from ERS/USDA (2010b)
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Box Figure 4.1 - Pesticide expenditures in U.S. agriculture, 1960-2008



Box Figure 5.1

		Data for Box Fig 6.1 - Relative Prices

		NASS Indexes, 1910-14 = 100

				Crops		Wages		Fuels and Energy		Agchem

		1948		255		442

		1949		224		430

		1950		233		425

		1951		265		470

		1952		267		503

		1953		240		513

		1954		242		510

		1955		231		516

		1956		235		536

		1957		225		558

		1958		223		574

		1959		222		612

		1960		222		631

		1961		227		641

		1962		232		660

		1963		240		677

		1964		239		693												Crops		Wages		Fuels and Energy		Pesticides						Pesticides/ Wages		Pesticides/ Fuels		Pesticides/ Crops

		1965		230		728		174		271						1965		1		1		1		1				1965		1		1		1

		1966		238		785		175		274						1966		1.0347826087		1.0782967033		1.0057471264		1.0110701107				1966		0.9376548288		1.0052925672		0.9770845608

		1967		225		847		177		277						1967		0.9782608696		1.1634615385		1.0172413793		1.0221402214				1967		0.878533744		1.0048158109		1.0448544485

		1968		225		919		178		279						1968		0.9782608696		1.2623626374		1.0229885057		1.0295202952				1968		0.8155503535		1.0063850077		1.052398524

		1969		217		1011		181		275						1969		0.9434782609		1.3887362637		1.0402298851		1.0147601476				1969		0.7307076038		0.97551528		1.0755522302

		1970		225		1083		185		270						1970		0.9782608696		1.4876373626		1.0632183908		0.9963099631				1970		0.6697263649		0.9370699112		1.0184501845

		1971		242		1139		190		274						1971		1.052173913		1.5645604396		1.091954023		1.0110701107				1971		0.6462326959		0.9259273645		0.9609344027

		1972		257		1205		191		284						1972		1.1173913043		1.6552197802		1.0977011494		1.0479704797				1972		0.633130713		0.9546956203		0.9378724137

		1973		394		1314		204		292						1973		1.7130434783		1.8049450549		1.1724137931		1.0774907749				1973		0.5969659697		0.9190362492		0.6289920767

		1974		504		1506		281		329						1974		2.1913043478		2.0686813187		1.6149425287		1.2140221402				1974		0.5868579801		0.751743247		0.5540180402

		1975		452		1627		313		443						1975		1.9652173913		2.2348901099		1.7988505747		1.6346863469				1975		0.7314392505		0.9087393749		0.8318094243

		1976		443		1781		331		481						1976		1.9260869565		2.4464285714		1.9022988506		1.7749077491				1976		0.7255097368		0.9330330766		0.9215096666

		1977		433		1915		357		434						1977		1.8826086957		2.6304945055		2.0517241379		1.6014760148				1977		0.6088117696		0.7805513349		0.8506685529

		1978		460		2053		376		407						1978		2		2.8200549451		2.1609195402		1.5018450185				1978		0.5325587791		0.6950027479		0.7509225092

		1979		501		2247		488		415						1979		2.1782608696		3.0865384615		2.8045977011		1.5313653137				1979		0.4961432792		0.5460195995		0.7030220003

		1980		539		2421		672		443						1980		2.3434782609		3.3255494505		3.8620689655		1.6346863469				1980		0.4915537631		0.4232670005		0.6975470497

		1981		580		2626		762		480						1981		2.5217391304		3.6071428571		4.3793103448		1.7712177122				1981		0.4910306529		0.4044512886		0.7023794376

		1982		524		2760		750		518						1982		2.2782608696		3.7912087912		4.3103448276		1.9114391144				1982		0.5041766939		0.4434538745		0.838990451

		1983		554		2836		722		543						1983		2.4086956522		3.8956043956		4.1494252874		2.0036900369				1983		0.5143463846		0.4828837485		0.8318568745

		1984		599		2872		718		556						1984		2.6043478261		3.9450549451		4.1264367816		2.0516605166				1984		0.5200587939		0.4971990667		0.7877828361

		1985		519		2934		718		554						1985		2.2565217391		4.0302197802		4.1264367816		2.0442804428				1985		0.5072379558		0.4954105808		0.9059431635

		1986		461		3049		578		549						1986		2.0043478261		4.1881868132		3.3218390805		2.0258302583				1986		0.4837010259		0.6098520155		1.0107179163

		1987		459		3174		586		538						1987		1.9956521739		4.3598901099		3.367816092		1.9852398524				1987		0.4553417179		0.5894739493		0.9947824968

		1988		545		3267		596		549						1988		2.3695652174		4.4876373626		3.4252873563		2.0258302583				1988		0.4514246795		0.591433666		0.8549375402						Source: USDA, NASS (Agricultural Prices Summary)

		1989		581		3538		643		574						1989		2.5260869565		4.8598901099		3.6954022989		2.1180811808				1989		0.4358290276		0.5731666026		0.8384830836

		1990		507		3583		772		590						1990		2.2043478261		4.9217032967		4.4367816092		2.1771217712				1990		0.4423512837		0.4906984303		0.9876489297

		1991		496		3757		802		624						1991		2.1565217391		5.1607142857		4.6091954023		2.3025830258				1991		0.4461752576		0.4995629009		1.0677300321

		1992		498		3930		740		637						1992		2.1652173913		5.3983516484		4.2528735632		2.3505535055				1992		0.4354205985		0.5526977162		1.0855970005

		1993		504		4055		717		672						1993		2.1913043478		5.5700549451		4.1206896552		2.479704797				1993		0.4451849796		0.601769365		1.1316113161

		1994		520		4140		700		695						1994		2.2608695652		5.6868131868		4.0229885057		2.5645756458				1994		0.4509688575		0.6374802319		1.1343315356

		1995		554		4278		688		716						1995		2.4086956522		5.8763736264		3.9540229885		2.6420664207				1995		0.4496083109		0.6681970308		1.0968867811

		1996		623		4389		789		734						1996		2.7086956522		6.0288461538		4.5344827586		2.7084870849				1996		0.4492546361		0.5973089389		0.9999230008

		1997		568		4593		832		741						1997		2.4695652174		6.3090659341		4.7816091954		2.7343173432				1997		0.4333949545		0.5718404059		1.1072059664

		1998		527		4838		651		756						1998		2.2913043478		6.6456043956		3.7413793103		2.7896678967				1998		0.4197764012		0.7456255208		1.2175021181

		1999		474		5037		720		746						1999		2.0608695652		6.918956044		4.1379310345		2.7527675277				1999		0.3978587969		0.6652521525		1.3357310788

		2000		473		5236		1033		741						2000		2.0565217391		7.1923076923		5.9367816092		2.7343173432				2000		0.3801724648		0.4605723308		1.3295834861

		2001		490		5468		915		745						2001		2.1304347826		7.510989011		5.2586206897		2.7490774908				2001		0.3660073909		0.5227753917		1.290383312

		2002		518		5705		866		738						2002		2.252173913		7.8365384615		4.9770114943		2.7232472325				2002		0.3475063953		0.5471651483		1.2091638291

		2003		547		5885		1084		747						2003		2.3782608696		8.0837912088		6.2298850575		2.7564575646				2003		0.3409857446		0.4424572105		1.1590223763

		2004		571		5977		1271		746						2004		2.4826086957		8.2101648352		7.3045977011		2.7527675277				2004		0.3352877297		0.3768540911		1.1088205453

		2005		546		6158		1668		762						2005		2.3739130435		8.4587912088		9.5862068966		2.8118081181				2005		0.3324125219		0.293318113		1.1844612952

		2006		593		6390		1845		792						2006		2.5782608696		8.7774725275		10.6034482759		2.9225092251				2006		0.3329556676		0.2756187562		1.1335195983

		2007		706		6618		2038		801						2007		3.0695652174		9.0906593407		11.7126436782		2.9557195572				2007		0.3251380837		0.2523528964		0.9629114705

		2008		835		6852		2653		859						2008		3.6304347826		9.4120879121		15.2471264368		3.1697416974				2008		0.3367734903		0.2078910876		0.8731025035

		2009		743		7007		1765		921						2009		3.2304347826		9.625		10.1436781609		3.3985239852				2009		0.3530934011		0.3350386252		1.0520329968

		2010		757		7079		2191		893						2010		3.2913043478		9.7239010989		12.591954023		3.295202952				2010		0.3388766421		0.2616911518		1.0011845165
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Box Figure 5.1 - Relative prices, 1965 - 2008:  Pesticides to wages, fuels, and crops



Box Figure 5.2

		Data for Box Fig 6.2 - Price Indices

		NASS Indexes, 1910-14 = 100

				Crops		Wages		Fuels and Energy		Agchem

		1948		255		442

		1949		224		430

		1950		233		425

		1951		265		470

		1952		267		503

		1953		240		513

		1954		242		510

		1955		231		516

		1956		235		536

		1957		225		558

		1958		223		574

		1959		222		612

		1960		222		631

		1961		227		641

		1962		232		660

		1963		240		677				Data for Box Fig. 6.2 - Price Indices

		1964		239		693												Crops		Wages		Fuels and Energy		Pesticides

		1965		230		728		174		271						1965		1		1		1		1

		1966		238		785		175		274						1966		1.0347826087		1.0782967033		1.0057471264		1.0110701107

		1967		225		847		177		277						1967		0.9782608696		1.1634615385		1.0172413793		1.0221402214

		1968		225		919		178		279						1968		0.9782608696		1.2623626374		1.0229885057		1.0295202952

		1969		217		1011		181		275						1969		0.9434782609		1.3887362637		1.0402298851		1.0147601476

		1970		225		1083		185		270						1970		0.9782608696		1.4876373626		1.0632183908		0.9963099631

		1971		242		1139		190		274						1971		1.052173913		1.5645604396		1.091954023		1.0110701107

		1972		257		1205		191		284						1972		1.1173913043		1.6552197802		1.0977011494		1.0479704797

		1973		394		1314		204		292						1973		1.7130434783		1.8049450549		1.1724137931		1.0774907749

		1974		504		1506		281		329						1974		2.1913043478		2.0686813187		1.6149425287		1.2140221402

		1975		452		1627		313		443						1975		1.9652173913		2.2348901099		1.7988505747		1.6346863469

		1976		443		1781		331		481						1976		1.9260869565		2.4464285714		1.9022988506		1.7749077491

		1977		433		1915		357		434						1977		1.8826086957		2.6304945055		2.0517241379		1.6014760148

		1978		460		2053		376		407						1978		2		2.8200549451		2.1609195402		1.5018450185

		1979		501		2247		488		415						1979		2.1782608696		3.0865384615		2.8045977011		1.5313653137

		1980		539		2421		672		443						1980		2.3434782609		3.3255494505		3.8620689655		1.6346863469

		1981		580		2626		762		480						1981		2.5217391304		3.6071428571		4.3793103448		1.7712177122

		1982		524		2760		750		518						1982		2.2782608696		3.7912087912		4.3103448276		1.9114391144

		1983		554		2836		722		543						1983		2.4086956522		3.8956043956		4.1494252874		2.0036900369

		1984		599		2872		718		556						1984		2.6043478261		3.9450549451		4.1264367816		2.0516605166

		1985		519		2934		718		554						1985		2.2565217391		4.0302197802		4.1264367816		2.0442804428

		1986		461		3049		578		549						1986		2.0043478261		4.1881868132		3.3218390805		2.0258302583

		1987		459		3174		586		538						1987		1.9956521739		4.3598901099		3.367816092		1.9852398524

		1988		545		3267		596		549						1988		2.3695652174		4.4876373626		3.4252873563		2.0258302583

		1989		581		3538		643		574						1989		2.5260869565		4.8598901099		3.6954022989		2.1180811808

		1990		507		3583		772		590						1990		2.2043478261		4.9217032967		4.4367816092		2.1771217712

		1991		496		3757		802		624						1991		2.1565217391		5.1607142857		4.6091954023		2.3025830258								Source: USDA, NASS (Agricultural Prices Summary)

		1992		498		3930		740		637						1992		2.1652173913		5.3983516484		4.2528735632		2.3505535055

		1993		504		4055		717		672						1993		2.1913043478		5.5700549451		4.1206896552		2.479704797

		1994		520		4140		700		695						1994		2.2608695652		5.6868131868		4.0229885057		2.5645756458

		1995		554		4278		688		716						1995		2.4086956522		5.8763736264		3.9540229885		2.6420664207

		1996		623		4389		789		734						1996		2.7086956522		6.0288461538		4.5344827586		2.7084870849

		1997		568		4593		832		741						1997		2.4695652174		6.3090659341		4.7816091954		2.7343173432

		1998		527		4838		651		756						1998		2.2913043478		6.6456043956		3.7413793103		2.7896678967

		1999		474		5037		720		746						1999		2.0608695652		6.918956044		4.1379310345		2.7527675277

		2000		473		5236		1033		741						2000		2.0565217391		7.1923076923		5.9367816092		2.7343173432

		2001		490		5468		915		745						2001		2.1304347826		7.510989011		5.2586206897		2.7490774908

		2002		518		5705		866		738						2002		2.252173913		7.8365384615		4.9770114943		2.7232472325

		2003		547		5885		1084		747						2003		2.3782608696		8.0837912088		6.2298850575		2.7564575646

		2004		571		5977		1271		746						2004		2.4826086957		8.2101648352		7.3045977011		2.7527675277

		2005		546		6158		1668		762						2005		2.3739130435		8.4587912088		9.5862068966		2.8118081181

		2006		593		6390		1845		792						2006		2.5782608696		8.7774725275		10.6034482759		2.9225092251

		2007		706		6618		2038		801						2007		3.0695652174		9.0906593407		11.7126436782		2.9557195572

		2008		835		6852		2653		859						2008		3.6304347826		9.4120879121		15.2471264368		3.1697416974

		2009		743		7007		1765		921						2009		3.2304347826		9.625		10.1436781609		3.3985239852

		2010		757		7079		2191		893						2010		3.2913043478		9.7239010989		12.591954023		3.295202952
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Box Figure 5.2- Price indices, 1965 - 2008:  Crops, wages, fuels, and pesticides



Box Figure 5.3

		Data for Box Fig 6.3 - Ag Input price indices

		Price Indices		Items Used for Production		Agricultural Chemicals		Herbicides		Insecticides		Fungicides

		1960		27.3289790306

		1961		27.4321072534

		1962		27.8446201444

		1963		28.1540048127

		1964		27.8446201444

		1965		18.1505672052		43.8511326861

		1966		29.3915434857		44.3365695793

		1967		29.5977999312		44.8220064725

		1968		30.113441045		45.145631068

		1969		31.3509797181		44.498381877

		1970		32.4853901684		43.6893203883

		1971		34.1354417326		44.3365695793

		1972		36.0948779649		45.9546925566

		1973		43.726366449		47.2491909385

		1974		49.6046751461		53.2362459547

		1975		54.4517016157		71.6828478964

		1976		57.6486765211		77.8317152104

		1977		59.7112409763		70.2265372168

		1978		64.7645238914		65.857605178

		1979		74.252320385		67.1521035599										Source: USDA, NASS (Agricultural Prices Summary)

		1980		82.2963217601		71.6828478964

		1981		88.1746304572		77.6699029126

		1982		91.3716053627		83.8187702265

		1983		91.0622206944		87.8640776699

		1984		93.6404262633		89.9676375405

		1985		90.5465795806		89.644012945

		1986		85.9058095565		88.8349514563

		1987		87.0402200069		87.0550161812

		1988		90.1340666896		88.8349514563

		1989		95.0842213819		92.7184466019

		1990		98.7968374012		95.4692556634		96		95		94

		1991		100.2406325198		100.9708737864		101		101		101

		1992		100.9625300791		103.2362459547		102		104		105

		1993		103.128222757		108.7378640777		106		113		111

		1994		105.9126847714		112.4595469256		110		117		114

		1995		108.3877621176		116.0194174757		114		120		117

		1996		115.2973530423		119.0938511327		117		125		117

		1997		118.7005843933		120.5501618123		117		130		119

		1998		112.7191474734		122.3300970874		118		136		119

		1999		111.172224132		120.71197411		114		141		120

		2000		116.1223788243		119.9029126214		111		145		120

		2001		119.4224819526		120.5501618123		112		144		120

		2002		119.0099690615		119.4174757282		111		140		121

		2003		124.0632519766		120.8737864078		112		146		117

		2004		132.4166380199		120.71197411		113		144		117

		2005		140.3575111722		123.3009708738		116		144		122				1.3541666667		1.0169863357

		2006		147.8858714335		128.1553398058		123		143		127

		2007		159.6424888278		129.6116504854		122		148		134

		2008		188.5183911997		138.996763754		130		156		150				1.9081419624

																1.0365481536
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Box Figure 5.3 - Agricultural input price indices, 1990-2008



Box Figure 6.1

		Data for Box Fig 7.1 Quality characteristics

		year		Rate (Left)		Toxicity (Left)		Persistance (Right)

		1968		2.201232		3.383109		0.5445424				Box Figure 6.1 - Average quality characteristics of pesticides applied to 4 major crops, 1968-2008

		1969		1.84025		3.299124		0.5540885

		1970		1.933942		2.423262		0.4954451

		1971		2.120177		2.030611		0.4893878

		1972		2.380981		1.78228		0.4784388

		1973		2.037745		1.626196		0.4564187

		1974		2.086022		1.425377		0.4244769

		1975		1.805394		1.359462		0.4367849

		1976		2.150008		0.7096442		0.4063074

		1977		1.813139		0.6932482		0.3928317

		1978		1.460318		0.4477812		0.390885

		1979		1.414076		0.3670598		0.4229348

		1980		1.427476		0.3470116		0.4366769

		1981		1.422032		0.3315257		0.443104

		1982		1.450462		0.3388633		0.4232082

		1983		1.380942		0.2991387		0.4489407

		1984		1.419872		0.3010832		0.464007

		1985		1.522738		0.3353242		0.4359176				Rate: Pounds of active ingredient applied per acre in one application multiplied by the number of applications per year (for other characteristics see text).

		1986		1.383166		0.3264591		0.4792034				Sources: Estimates based on USDA and proprietary data (Apendix 1) for four major crops: corn, soybeans, cotton and sorghum.

		1987		1.597798		0.3227327		0.459214

		1988		1.597737		0.3210974		0.4570678

		1989		1.665251		0.2912635		0.442262

		1990		1.132044		0.2774148		0.4433427

		1991		1.109333		0.2955212		0.4866219

		1992		1.13099		0.3062567		0.493203

		1993		0.8209731		0.3435809		0.4845706

		1994		1.127458		0.2867855		0.5181532

		1995		1.10167		0.2684495		0.493444

		1996		0.7840905		0.2762797		0.513612

		1997		0.7721917		0.2350758		0.5517943

		1998		1.051906		0.1579255		0.5802511

		1999		1.031667		0.143441		0.5044464

		2000		1.008671		0.1349802		0.4066179

		2001		0.9968871		0.136418		0.398479

		2002		1.028018		0.1306174		0.389247

		2003		0.9536112		0.1242426		0.348169

		2004		1.036957		0.1201914		0.3201677

		2005		0.9404474		0.1063038		0.4159183

		2006		0.9864174		0.0946359		0.2737857

		2007		0.9330676		0.1013596		0.2922726

		2008		0.8966039		0.0843283		0.2491967
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Appendix  Figure 2.1 – Supply and demand curves for Pesticide(x) when applied to crop(y) for pest(z)
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Note: Increases in crop prices and infestation levels, as well as decreases in application costs and the returns from alternative pest management practices, shift pesticide demand curves rightwards.



Appendix Figure 3.1

				Data for Appendix Fig 3.1- Pesticide use in Corn

		Year		Millions of Pounds of Herbicide Applied		Millions of Pounds of Insecticide Applied		Millions of Pounds of Fungicide Applied		Millions of Planted Acres		Pounds of Herbicide per Planted Acre		Pounds of Insecticide per Planted Acre		Pounds of Fungicide per Planted Acre		Total		Total Pounds per Acre

		1960		16.66595		11.05257		0		81.0		0.20		0.14		0.00		29.13852		0.36

		1961		20.8662		10.77379		0		66.0		0.32		0.16		0.00		32.89498		0.50

		1962		22.36582		12.92036		0		65.0		0.34		0.20		0.00		36.37618		0.56

		1963		24.84684		14.96313		0		69.0		0.36		0.22		0.00		40.73497		0.59

		1964		27.78508		16.00937		0		66.0		0.42		0.24		0.00		44.55445		0.68

		1965		41.53475		17.12916		0		65.0		0.64		0.26		0.00		59.25891		0.91		58.66391

		1966		47.91086		15.51212		0		66.0		0.72		0.23		0.00		63.85298		0.96

		1967		56.47075		16.24956		0		71.0		0.79		0.23		0.00		73.14231		1.03

		1968		60.77862		14.49182		0		65.0		0.93		0.22		0.00		75.68444		1.16

		1969		67.86473		15.22442		0		64.0		1.06		0.24		0.00		83.49514		1.30

		1970		81.76731		19.36721		0		67.0		1.22		0.29		0.00		101.5325		1.52

		1971		106.5279		18.7867		0		74.0		1.44		0.25		0.00		125.7046		1.69

		1972		102.1504		17.89889		0.004		67.0		1.52		0.27		0.00		120.3653		1.79

		1973		121.1758		19.04638		0.008		72.0		1.68		0.26		0.00		140.4641		1.94

		1974		141.0908		22.85774		0.012		78.0		1.81		0.29		0.00		164.1166		2.11

		1975		144.5094		29.24335		0.016		79.0		1.84		0.37		0.00		173.8467		2.21

		1976		199.2053		31.84537		0.02		85.0		2.36		0.38		0.00		231.0707		2.73

		1977		208.7167		36.30372		0.0333333		84.0		2.48		0.43		0.00		245.0537		2.91

		1978		209.0908		36.99303		0.0466667		82.0		2.56		0.45		0.00		246.1305		3.01

		1979		223.9447		36.17171		0.06		81.0		2.75		0.44		0.00		260.1764		3.20

		1980		234.4478		35.22183		0.0733333		84.0		2.79		0.42		0.00		269.743		3.21				Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1

		1981		237.8441		35.17605		0.0866667		84.0		2.83		0.42		0.00		273.1068		3.25

		1982		249.4038		29.94737		0.1		82.0		3.05		0.37		0.00		279.4512		3.41

		1983		169.7915		25.37604		0.0956019		60.0		2.82		0.42		0.00		195.2632		3.24

		1984		242.2964		31.33775		0.0912038		81.0		3.01		0.39		0.00		273.7253		3.40

		1985		234.573		35.20796		0.0868056		83.0		2.81		0.42		0.00		269.8678		3.24

		1986		210.6412		33.09447		0.0824075		77.0		2.75		0.43		0.00		243.8181		3.18

		1987		211.1031		25.55797		0.0780094		66.0		3.19		0.39		0.00		236.739		3.58

		1988		213.7472		27.70047		0.0736113		68.0		3.16		0.41		0.00		241.5212		3.57

		1989		229.302		26.66979		0.0692131		72.0		3.17		0.37		0.00		256.041		3.54

		1990		231.5581		27.41496		0.064815		74.0		3.12		0.37		0.00		259.0379		3.49

		1991		215.101		27.48151		0		76.0		2.83		0.36		0.00		242.5825		3.19

		1992		225.655		22.95308		0.051		79.0		2.85		0.29		0.00		248.6591		3.14

		1993		204.7965		21.87521		0.148		73.0		2.80		0.30		0.00		226.8317		3.10

		1994		218.2168		19.39408		0.031		79.0		2.77		0.25		0.00		237.6419		3.01

		1995		192.1284		18.59776		0.008		71.0		2.69		0.26		0.00		210.7342		2.95

		1996		211.4389		19.29779		0.057		79.0		2.67		0.24		0.00		230.9057		2.91

		1997		210.0589		20.23569		0.097		80.0		2.64		0.25		0.00		230.4326		2.90

		1998		202.0555		13.76547		0		80.0		2.52		0.17		0.00		215.8362		2.69

		1999		177.848		12.16442		0		77.0		2.30		0.16		0.00		190.025		2.46

		2000		167.5288		11.99045		0		80.0		2.11		0.15		0.00		179.5192		2.26

		2001		169.2246		9.513353		0		76.0		2.24		0.13		0.00		178.7379		2.36

		2002		151.7569		8.611449		0		79.0		1.92		0.11		0.00		160.3684		2.03

		2003		163.2106		8.648153		0		79.0		2.08		0.11		0.00		171.9696		2.19

		2004		166.8393		8.402147		0		81.0		2.06		0.10		0.00		175.4791		2.17

		2005		166.8917		6.139144		0		82.0		2.04		0.08		0.00		173.0308		2.12

		2006		160.6017		3.967994		0		78.0		2.05		0.05		0.00		164.5697		2.10

		2007		202.7415		4.519772		1.210083		94.0		2.17		0.05		0.01		208.4714		2.23

		2008		198.022		4.01497		1.689536		86.0		2.30		0.05		0.02		203.7265		2.37
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Appendix Fig. 3.1 - Pounds of pesticide A.I. use per planted acre,  corn production, 1960-2008



Appendix Figure 3.2

				Data for Appendix Fig 3.2 - Pesticide use in Soybeans

		Year		Millions of Pounds of Herbicide Applied		Millions of Pounds of Insecticide Applied		Millions of Pounds of Fungicide Applied		Millions of Planted Acres		Pounds of Herbicide per Planted Acre		Pounds of Insecticide per Planted Acre		Pounds of Fungicide per Planted Acre		Total		Total Pounds per Acre

		1960		1.406363		1.22252		0.112		24.0		0.06		0.05		0.00		2.740883		0.11

		1961		2.266961		1.250045		0.094		28.0		0.08		0.04		0.00		3.611006		0.13

		1962		3.604191		1.286476		0.076		28.0		0.13		0.05		0.00		4.966667		0.17

		1963		4.765296		1.338001		0.058		29.0		0.16		0.05		0.00		6.161297		0.21

		1964		6.134548		1.391183		0.04		32.0		0.19		0.04		0.00		7.565731		0.24

		1965		10.31552		1.519205		0.022		35.0		0.29		0.04		0.00		11.88173		0.34

		1966		12.70788		2.032061		0.004		37.0		0.34		0.05		0.00		14.79394		0.40

		1967		17.69631		2.897641		0.0092		41.0		0.43		0.07		0.00		20.65315		0.51

		1968		17.5593		2.405702		0.0144		42.0		0.42		0.06		0.00		20.0294		0.47

		1969		25.3604		2.818694		0.0196		43.0		0.60		0.07		0.00		28.24869		0.66

		1970		33.19804		2.412844		0.0248		43.0		0.77		0.06		0.00		35.68569		0.83

		1971		42.95182		2.629345		0.03		43.0		0.99		0.06		0.00		45.66116		1.05

		1972		48.77849		2.256299		0.06		47.0		1.04		0.05		0.00		51.54079		1.10

		1973		66.06103		3.488598		0.09		57.0		1.17		0.06		0.00		70.48163		1.25

		1974		62.30272		2.70039		0.12		52.0		1.19		0.05		0.00		66.36111		1.26

		1975		70.39818		3.729216		0.15		55.0		1.29		0.07		0.00		75.9114		1.39

		1976		91.50181		3.009757		0.18		50.0		1.82		0.06		0.00		96.72157		1.92

		1977		111.1069		4.27465		0.1666667		59.0		1.88		0.07		0.00		117.2398		1.99

		1978		112.1532		4.700506		0.1533333		65.0		1.73		0.07		0.00		118.3604		1.83

		1979		130.5313		3.796107		0.14		71.0		1.83		0.05		0.00		135.4825		1.90

		1980		134.1998		3.38723		0.1266667		70.0		1.92		0.05		0.00		138.3903		1.98				Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1

		1981		140.9563		2.613949		0.1133333		68.0		2.09		0.04		0.00		144.0219		2.13

		1982		140.5097		4.924012		0.1		71.0		1.98		0.07		0.00		145.5337		2.05

		1983		120.3457		3.825663		0.0984		64.0		1.89		0.06		0.00		124.2698		1.95

		1984		135.1098		1.487754		0.0968		68.0		1.99		0.02		0.00		136.6943		2.02

		1985		82.77168		1.123444		0.0952		63.0		1.31		0.02		0.00		83.99033		1.33

		1986		95.21323		0.8552869		0.0936		60.0		1.58		0.01		0.00		96.16211		1.59

		1987		64.65566		0.225837		0.092		58.0		1.11		0.00		0.00		64.9735		1.12

		1988		66.36744		0.560662		0.0904		59.0		1.13		0.01		0.00		67.0185		1.14

		1989		67.75561		0.496247		0.0888		61.0		1.11		0.01		0.00		68.34066		1.12

		1990		80.08982		0.311212		0.0872		58.0		1.39		0.01		0.00		80.48824		1.39

		1991		72.18783		1.043338		0.039946		59.0		1.22		0.02		0.00		73.27112		1.24

		1992		67.51456		0.182637		0.119906		59.0		1.14		0.00		0.00		67.8171		1.15

		1993		66.82246		1.1486		0.53		60.0		1.11		0.02		0.01		70.78806		1.18

		1994		75.23817		0.125756		0.027537		62.0		1.22		0.00		0.00		76.14246		1.24

		1995		68.9929		0.464675		0.021		62.0		1.10		0.01		0.00		70.22958		1.12

		1996		76.15575		0.48162		0.170117		64.0		1.19		0.01		0.00		77.62449		1.21

		1997		87.14632		1.222		0.174429		70.0		1.24		0.02		0.00		89.26375		1.28

		1998		81.27659		0.213				72.0		1.13		0.00		0.00		81.48959		1.13

		1999		78.62468		0.289				74.0		1.07		0.00		0.00		78.91368		1.07

		2000		80.80603		0.032				74.0		1.09		0.00		0.00		80.83803		1.09

		2001		78.78169						74.0		1.06		0.00		0.00		78.78169		1.06

		2002		86.23425		0.536		0.016		74.0		1.17		0.01		0.00		86.78625		1.17

		2003		88.0022						73.0		1.20		0.00		0.00		88.0022		1.20

		2004		88.40751		0.598157		0.023		75.0		1.18		0.01		0.00		89.03272		1.18

		2005		88.9839		1.4771		0.499239		72.0		1.24		0.02		0.01		90.96024		1.26

		2006		106.057		2.583105		0.477889		76.0		1.40		0.03		0.01		109.118		1.44

		2007		82.25054		2.555406		0.669893		65.0		1.27		0.04		0.01		85.47584		1.32

		2008		106.2214		4.699071		1.041314		76.0		1.40		0.06		0.01		111.9618		1.48
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Appendix Fig. 3.2 - Pounds of pesticide A.I. use Per planted acre, 
soybean production, 1960-2008



Appendix Figure 3.3

				Data for Appendix Fig 3.3 - Pesticide use in Cotton

		Year		Millions of Pounds of Herbicide Applied		Millions of Pounds of Insecticide Applied		Millions of Pounds of Fungicide Applied		Millions of Pounds of Other Applied		Millions of Planted Acres		Pounds of Herbicide per Planted Acre		Pounds of Insecticide per Planted Acre		Pounds of Fungicide per Planted Acre		Pounds of Other per Planted Acre		Total		Total Pounds per Acre

		1960		1.391254		67.11061		0		8.04		16.0		0.09		4.17		0.00		0.50		76.54187		4.76

		1961		1.172221		76.11832		0		9		17.0		0.07		4.59		0.00		0.54		86.29054		5.20

		1962		1.481966		77.46536		0		9.96		16.0		0.09		4.75		0.00		0.61		88.90733		5.46

		1963		1.654916		78.72861		0.065		10.92		15.0		0.11		5.30		0.00		0.74		91.36852		6.16

		1964		2.009645		67.90123		0.17		11.88		15.0		0.14		4.58		0.01		0.80		81.96088		5.52

		1965		5.386651		58.77095		0.275		12.84		14.0		0.38		4.15		0.02		0.91		77.2726		5.46

		1966		5.476174		62.94283		0.38		13.8		10.0		0.53		6.08		0.04		1.33		82.599		7.98

		1967		5.956112		89.55078		0.348		14.922		9.0		0.63		9.48		0.04		1.58		110.7769		11.72

		1968		13.61322		76.73285		0.316		16.044		11.0		1.25		7.03		0.03		1.47		106.7061		9.78

		1969		12.79736		52.72583		0.284		17.166		12.0		1.08		4.44		0.02		1.44		82.9732		6.98

		1970		15.2335		63.27585		0.252		18.288		12.0		1.28		5.30		0.02		1.53		97.04935		8.12

		1971		20.97082		78.64177		0.22		19.41		12.0		1.70		6.37		0.02		1.57		119.2426		9.65

		1972		19.53287		105.0969		0.186		17.988		14.0		1.40		7.51		0.01		1.28		142.8038		10.20

		1973		24.27612		67.39743		0.152		16.566		12.0		1.95		5.40		0.01		1.33		108.3915		8.69

		1974		21.13359		72.14703		0.118		15.144		14.0		1.54		5.27		0.01		1.11		108.5426		7.93

		1975		16.00677		46.80469		0.084		13.722		9.0		1.69		4.94		0.01		1.45		76.61746		8.08

		1976		21.91097		69.16639		0.05		12.3		12.0		1.88		5.94		0.00		1.06		103.4274		8.89

		1977		19.77417		62.09525		0.075		11.38333		14.0		1.45		4.54		0.01		0.83		93.32775		6.82

		1978		20.01321		21.15942		0.1		10.46667		13.0		1.50		1.58		0.01		0.78		51.7393		3.87

		1979		20.3135		19.01166		0.125		9.55		14.0		1.45		1.36		0.01		0.68		49.00016		3.51

		1980		21.68978		18.71783		0.15		8.633333		15.0		1.49		1.29		0.01		0.59		49.19095		3.38				Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1

		1981		24.16899		24.4087		0.175		7.716667		14.0		1.69		1.70		0.01		0.54		56.46935		3.94

		1982		19.29149		19.10274		0.2		6.8		11.0		1.70		1.68		0.02		0.60		45.39423		4.00

		1983		15.75337		15.92227		0.1811694		6.261125		8.0		1.99		2.01		0.02		0.79		38.11793		4.81

		1984		20.10095		12.10485		0.1623388		5.72225		11.0		1.80		1.09		0.01		0.51		38.09039		3.42

		1985		16.31691		12.45435		0.1435081		5.183375		11.0		1.53		1.17		0.01		0.49		34.09814		3.19

		1986		20.82841		15.73989		0.1246775		4.6445		10.0		2.07		1.57		0.01		0.46		41.33749		4.12

		1987		19.46373		15.26878		0.1058469		4.105625		10.0		1.87		1.47		0.01		0.39		38.94398		3.75

		1988		21.64382		17.47708		0.0870163		3.56675		13.0		1.73		1.40		0.01		0.29		42.77467		3.42

		1989		18.73441		12.36548		0.0681856		3.027875		11.0		1.77		1.17		0.01		0.29		34.19596		3.23

		1990		25.26544		10.09554		0.049355		2.489		12.0		2.05		0.82		0.00		0.20		37.89934		3.07

		1991		29.19542		9.728416		0.4661		11.435		14.0		2.08		0.69		0.03		0.81		50.82494		3.62

		1992		27.99204		15.19507		0.55697		12.039		13.0		2.11		1.15		0.04		0.91		55.78308		4.21

		1993		29.24335		23.48009		1.135		12.581		13.0		2.18		1.75		0.08		0.94		66.43944		4.94

		1994		33.8843		23.94221		0.860131		11.6036		14.0		2.47		1.75		0.06		0.85		70.29023		5.12

		1995		40.04868		28.20873		0.823598		16.80235		17.0		2.37		1.67		0.05		0.99		85.88336		5.07

		1996		31.06067		23.55936		0.986691		26.107		15.0		2.12		1.61		0.07		1.78		81.71373		5.58

		1997		30.84244		23.30349		1.289		21.533		14.0		2.22		1.68		0.09		1.55		76.96793		5.54

		1998		26.4285		15.93536		0.483423		10.96187		13.0		1.97		1.19		0.04		0.82		53.80916		4.02

		1999		30.48144		40.1295		0.800091		13.14291		15.0		2.05		2.70		0.05		0.88		84.55394		5.68

		2000		32.6167		41.24688		0.601094		12.6979		16.0		2.10		2.66		0.04		0.82		87.16257		5.62

		2001		33.09132		24.92399		0.573314		14.03448		16.0		2.10		1.58		0.04		0.89		72.62311		4.61

		2002		34.34935		6.312675		0.404319		14.28136		14.0		2.46		0.45		0.03		1.02		55.34771		3.97

		2003		29.9487		13.91681		0.35055		13.32515		13.0		2.22		1.03		0.03		0.99		57.54121		4.27

		2004		34.11444		9.095873		0.250197		15.78788		14.0		2.50		0.67		0.02		1.16		59.24839		4.34

		2005		31.91128		15.23079		0.210521		15.71122		14.0		2.24		1.07		0.01		1.10		63.06381		4.43

		2006		34.66875		8.413444		0.198536		17.88241		15.0		2.27		0.55		0.01		1.17		61.16313		4.00

		2007		26.08942		6.621245		0.06114		13.67135		11.0		2.41		0.61		0.01		1.26		46.44315		4.29

		2008		22.4257		5.319258		0.074555		9.74539		9.0		2.37		0.56		0.01		1.03		37.5649		3.97

		year		poundsai

		1960		67.09561

		1961		76.10232

		1962		77.44936

		1963		78.71261

		1964		67.89223

		1965		58.75595

		1966		62.93083

		1967		89.53578

		1968		76.71585

		1969		52.71183

		1970		63.26285

		1971		78.62677

		1972		104.8959

		1973		67.33243

		1974		71.95103

		1975		46.67069

		1976		69.04839

		1977		61.98025

		1978		21.15742

		1979		19.00966

		1980		18.71583

		1981		24.4067

		1982		19.10074

		1983		15.90027

		1984		12.07185

		1985		12.42335

		1986		15.71489

		1987		15.25678

		1988		17.46608

		1989		12.35448

		1990		10.08344

		1991		9.160416

		1992		13.72707

		1993		17.64907

		1994		21.60321

		1995		26.22573

		1996		17.79657

		1997		20.64389

		1998		16.40382

		1999		40.11153

		2000		41.01029

		2001		24.80543

		2002		6.161285

		2003		13.93604

		2004		8.99401

		2005		15.00814

		2006		8.346535

		2007		6.582952

		2008		5.251188
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Appendix Fig. 3.3 - Pounds of pesticide A.I. use per planted acre, 
cotton production, 1960-2008



Appendix Figure 3.4 

				Data for Appendix Fig 3.4 - Pesticide use in Potatoes

		Year		Millions of Pounds of Herbicide Applied		Millions of Pounds of Insecticide Applied		Millions of Pounds of Fungicide Applied		Millions of Pounds of Other Pesticides				Millions of Total Pounds of Pesticides		Millions of Planted Acres		Pounds of Herbicide per Planted Acre		Pounds of Insecticide per Planted Acre		Pounds of Fungicide per Planted Acre		Pounds of Other Pesticides per Planted Acre				Total

		1960		0.494803		1.890795		4.1		2.71				9.195598		1.0		0.35		1.35		2.93		1.94				6.57

		1961		0.527765		1.954664		4.005		2.26				8.747429		2.0		0.35		1.29		2.65		1.50				5.79

		1962		0.448945		1.832041		3.91		1.81				8.000986		1.0		0.33		1.33		2.84		1.31				5.81

		1963		0.453705		1.282685		3.815		1.36				6.91139		1.0		0.34		0.96		2.85		1.02				5.17

		1964		0.463425		1.092633		3.72		0.91				6.186058		1.0		0.35		0.83		2.84		0.69				4.72

		1965		0.547357		1.668165		3.625		0.46				6.300522		1.0		0.39		1.18		2.56		0.32				4.44

		1966		0.558055		2.629818		3.53		0.01				6.727873		1.0		0.37		1.76		2.36		0.01				4.49

		1967		0.494425		2.402373		3.648		1.288				7.832798		1.0		0.33		1.60		2.43		0.86				5.23

		1968		0.432624		2.215997		3.766		2.566				8.980621		1.0		0.31		1.57		2.66		1.81				6.35

		1969		0.653962		2.292534		3.884		3.844				10.6745		1.0		0.45		1.57		2.66		2.64				7.32

		1970		0.652326		2.3192		4.002		5.122				12.09553		1.0		0.45		1.60		2.76		3.53				8.34

		1971		1.248895		1.638222		4.12		6.4				13.40712		1.0		0.87		1.14		2.88		4.47				9.36

		1972		0.93348		1.049639		4.13		6.836				12.94912		1.0		0.72		0.81		3.17		5.25				9.95

		1973		1.244		1.21603		4.14		7.272				13.87203		1.0		0.94		0.91		3.11		5.47				10.43

		1974		1.520825		1.412192		4.15		7.708				14.79102		1.0		1.07		0.99		2.92		5.42				10.40

		1975		1.217847		1.127225		4.16		8.144				14.64907		1.0		0.94		0.87		3.20		6.27				11.28

		1976		1.35166		1.263561		4.17		8.58				15.36522		1.0		0.96		0.90		2.97		6.11				10.94

		1977		1.277638		1.196992		4.146667		9.681667				16.30296		1.0		0.91		0.86		2.96		6.92				11.65

		1978		1.297457		1.346042		4.123333		10.78333				17.55017		1.0		0.93		0.96		2.94		7.70				12.53

		1979		0.729112		1.387666		4.1		11.885				18.10178		1.0		0.56		1.07		3.17		9.17				13.97

		1980		0.661482		1.629365		4.076667		12.98667				19.35418		1.0		0.56		1.39		3.47		11.05				16.47						Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1

		1981		0.716716		1.734011		4.053333		14.08833				20.59239		1.0		0.57		1.38		3.23		11.22				16.40

		1982		1.355736		1.769203		4.03		15.19				22.34494		1.0		1.04		1.36		3.09		11.66				17.15

		1983		1.39516		1.542465		3.968281		15.01124				21.91715		1.0		1.10		1.21		3.12		11.81				17.24

		1984		1.443932		1.59488		3.906561		14.83248				21.77785		1.0		1.08		1.20		2.93		11.12				16.33

		1985		1.488716		1.675069		3.844842		14.65372				21.66235		1.0		1.06		1.19		2.73		10.42				15.40

		1986		1.90136		1.595932		3.783122		14.47496				21.75537		1.0		1.51		1.27		3.01		11.52				17.31

		1987		2.448765		1.629403		3.721403		14.2962				22.09577		1.0		1.86		1.24		2.83		10.86				16.78

		1988		2.66029		1.433978		3.659683		14.11744				21.87139		1.0		2.07		1.12		2.85		10.99				17.02

		1989		2.448493		1.401169		3.597964		13.93868				21.3863		1.0		1.88		1.07		2.76		10.68				16.39

		1990		2.135441		2.890057		3.536244		13.75992				22.32166		1.0		1.53		2.06		2.53		9.83				15.95

		1991		2.349209		3.12053		3.468812		20.93392				29.87247		1.0		1.67		2.22		2.46		14.87				21.22

		1992		2.060795		3.212118		3.568978		24.44192				33.28381		1.0		1.54		2.40		2.66		18.25				24.85

		1993		3.318976		4.066801		4.773627		33.844				46.0034		1.0		2.39		2.93		3.43		24.35				33.10

		1994		2.643221		3.480054		5.772392		39.232				51.12767		1.0		1.86		2.45		4.06		27.59				35.96

		1995		2.698766		2.68901		6.921653		31.762				44.07143		1.0		1.93		1.92		4.94		22.68				31.46

		1996		3.177435		2.844087		7.64711		33.1235				46.79213		1.0		2.18		1.96		5.26		22.77				32.17

		1997		3.05237		3.026314		9.788924		33.465				49.33261		1.0		2.21		2.19		7.08		24.19				35.66

		1998		2.808343		2.436892		7.389159		42.37238				55.00677		1.0		1.98		1.72		5.22		29.93				38.85

		1999		2.799231		3.234897		8.075948		46.125				60.23508		1.0		2.03		2.35		5.87		33.52				43.77

		2000		2.694988		2.141559		6.622565		44.59964				56.05875		1.0		1.95		1.55		4.79		32.25				40.53

		2001		2.248523		2.118012		6.617306		38.41754				49.40138		1.0		1.80		1.70		5.31		30.81				39.62

		2002		2.400873		1.651087		5.541715		42.84963				52.44331		1.0		1.85		1.27		4.26		32.97				40.35

		2003		2.138996		1.946919		6.992764		39.44723				50.52591		1.0		1.68		1.53		5.49		30.97				39.67

		2004		2.538189		1.647924		6.417182		42.65649				53.25978		1.0		2.13		1.38		5.38		35.77				44.67

		2005		1.966941		1.260305		5.75785		30.90329				39.88839		1.0		1.77		1.14		5.19		27.88				35.99

		2006		2.026455		1.744593		5.766487		31.90739				41.44492		1.0		1.78		1.53		5.06		28.00				36.37

		2007		2.283688		1.452129		5.43422		41.48537				50.65541		1.0		2.00		1.27		4.76		36.33				44.36

		2008		2.321379		1.379359		5.309586		43.5195				52.52982		1.0		2.19		1.30		5.01		41.07				49.58
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Appendix Fig. 3.4 - Pounds of pesticide A.I. use per planted acre, potato production, 1960-2008



Appendix Figure 3.5

				Data for Appendix Fig 3.5 - Pesticide use in Wheat

		Year		Millions of Pounds of Herbicide Applied		Millions of Pounds of Insecticide Applied		Millions of Pounds of Fungicide Applied		Millions of Planted Acres		Pounds of Herbicide per Planted Acre		Pounds of Insecticide per Planted Acre		Pounds of Fungicide per Planted Acre		Total		Total Pounds per Acre

		1960		5.55833		0.921		0		55.0		0.10		0.02		0.00		6.48		0.12

		1961		5.80577		0.9135		0		56.0		0.10		0.02		0.00		6.72		0.12

		1962		5.40758		0.906		0		49.0		0.11		0.02		0.00		6.31		0.13

		1963		5.7801		0.8985		0		53.0		0.11		0.02		0.00		6.68		0.13

		1964		10.19961		0.891		0		56.0		0.18		0.02		0.00		11.09		0.20

		1965		8.27713		0.8835		0		57.0		0.14		0.02		0.00		9.19		0.16

		1966		8.6802		0.876		0		54.0		0.16		0.02		0.00		9.61		0.18

		1967		10.09839		1.0432		0		67.0		0.15		0.02		0.00		11.23		0.17

		1968		9.28578		1.2104		0		62.0		0.15		0.02		0.00		10.63		0.17

		1969		7.19113		1.3776		0		53.0		0.13		0.03		0.00		8.74		0.16

		1970		7.84678		1.5448		0		49.0		0.16		0.03		0.00		9.60		0.20

		1971		10.11102		1.712		0		54.0		0.19		0.03		0.00		12.07		0.22

		1972		10.25118		2.8168		0.172		55.0		0.19		0.05		0.00		13.44		0.24

		1973		11.9482		3.9216		0.344		59.0		0.20		0.07		0.01		16.36		0.28

		1974		15.21618		5.0264		0.516		71.0		0.21		0.07		0.01		20.86		0.29

		1975		14.55301		6.1312		0.688		75.0		0.19		0.08		0.01		21.42		0.29

		1976		16.47592		7.236		0.86		80.0		0.20		0.09		0.01		24.57		0.31

		1977		15.4134		6.5055		0.8833333		75.0		0.20		0.09		0.01		22.80		0.30

		1978		18.82636		5.775		0.9066667		66.0		0.29		0.09		0.01		25.51		0.39

		1979		21.00601		5.0445		0.93		71.0		0.29		0.07		0.01		26.98		0.38

		1980		26.14556		4.314		0.9533333		81.0		0.32		0.05		0.01		31.41		0.39				Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1

		1981		23.33815		3.5835		0.9766667		88.0		0.26		0.04		0.01		27.90		0.32

		1982		23.9241		2.853		1		86.0		0.28		0.03		0.01		27.78		0.32

		1983		17.97465		2.217		0.8965		76.0		0.24		0.03		0.01		21.09		0.28

		1984		19.36481		1.581		0.793		79.0		0.24		0.02		0.01		21.74		0.27

		1985		17.5004		0.945		0.6895		76.0		0.23		0.01		0.01		19.13		0.25

		1986		17.74838		0.309		0.586		72.0		0.25		0.00		0.01		18.64		0.26

		1987		16.12556		0.844		0.4825		66.0		0.24		0.01		0.01		17.45		0.27

		1988		17.53762		0.558		0.379		66.0		0.27		0.01		0.01		18.47		0.28

		1989		25.80238		0.43		0.2755		77.0		0.34		0.01		0.00		26.51		0.35

		1990		19.80534		0.335		0.172		77.0		0.26		0.00		0.00		20.31		0.26

		1991		15.39408		0.455		0.013		70.0		0.22		0.01		0.00		15.86		0.23

		1992		12.01178		0.498		1.155		72.0		0.17		0.01		0.02		13.66		0.19

		1993		18.38242		0.744		0.63		72.0		0.25		0.01		0.01		19.66		0.27

		1994		21.01225		1.767		0.019		70.0		0.30		0.03		0.00		22.80		0.32

		1995		20.66325		1.43		0.016		69.0		0.30		0.02		0.00		21.91		0.32

		1996		23.67049		2.892		0.712		75.0		0.32		0.04		0.01		27.18		0.36

		1997		21.98649		1.584		0.64		70.0		0.31		0.02		0.01		24.21		0.34

		1998		20.09197		0.549715		0.345229		66.0		0.31		0.01		0.01		20.99		0.32

		1999		17.79781		0.392265		0.998372		63.0		0.28		0.01		0.02		19.19		0.31

		2000		17.24346		1.137057		0.361827		63.0		0.28		0.02		0.01		18.74		0.30

		2001		16.0988		0.643471		0.282857		59.0		0.27		0.01		0.00		17.03		0.29

		2002		13.66412		0.793147		0.321895		60.0		0.23		0.01		0.01		14.78		0.25

		2003		17.34728		0.418173		0.440631		62.0		0.28		0.01		0.01		18.21		0.29

		2004		18.65104		0.667328		0.65129		60.0		0.31		0.01		0.01		20.22		0.34

		2005		16.94897		0.310281		0.777644		57.0		0.30		0.01		0.01		18.06		0.32

		2006		23.76364		0.548407		0.563868		57.0		0.41		0.01		0.01		24.88		0.43

		2007		19.12281		0.505427		1.015515		60.0		0.32		0.01		0.02		20.74		0.34

		2008		20.37164		1.255597		1.682177		63.0		0.32		0.02		0.03		23.31		0.37

		year		poundsai

		1960		67.09561

		1961		76.10232

		1962		77.44936

		1963		78.71261

		1964		67.89223

		1965		58.75595

		1966		62.93083

		1967		89.53578

		1968		76.71585

		1969		52.71183

		1970		63.26285

		1971		78.62677

		1972		104.8959

		1973		67.33243

		1974		71.95103

		1975		46.67069

		1976		69.04839

		1977		61.98025

		1978		21.15742

		1979		19.00966

		1980		18.71583

		1981		24.4067

		1982		19.10074

		1983		15.90027

		1984		12.07185

		1985		12.42335

		1986		15.71489

		1987		15.25678

		1988		17.46608

		1989		12.35448

		1990		10.08344

		1991		9.160416

		1992		13.72707

		1993		17.64907

		1994		21.60321

		1995		26.22573

		1996		17.79657

		1997		20.64389

		1998		16.40382

		1999		40.11153

		2000		41.01029

		2001		24.80543

		2002		6.161285

		2003		13.93604

		2004		8.99401

		2005		15.00814

		2006		8.346535

		2007		6.582952

		2008		5.251188
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Appendix Fig. 3.5 - Pounds of pesticide A.I. use Per planted acre, wheat production, 1960-2008



Appendix Figure 3.6

		

				a.i.		Percent		Mill kiolgrams

				Atrazine (H)		0.02		0.589		Appendix 1 ; Pesticide use by active ingredient (a.i.) all crops 2005

				Bromoxynil (H)		0.04		1.042		(Percent of total kilograms of a.i.)

				Dicamba (H)		0.01		0.23

				Fenoxyprop (H)		0.01		0.18

				Glyphosate (H)		0.45		10.901

				MCPA (H)		0.09		2.215

				Propanil (H)		0.03		0.646

				Metribuzin (H)		0.01		0.147

				Metolachlor (H)		0.03		0.719

				Tralkoxydim (H)		0.01		0.28

				Other Active Ingredients		0.22		5.251

				Total		100.00		24.037

										1 This graph shows the top pesticide a.i. used in selected crops in 2005.												2005

										Sources: AMIS Global.
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Appendix Figure 3.7

		

						Group		Percent		Mill pound		Appendix Fig. 1 - Return on Assets on Dairy Operations by Country 1999-2007

						Limited Resource		2.32		0.466

						Small Livestock		0.62		0.104								Returns to Scale

						Small Crops		2.02		0.727

						Medium Livestock		0.64		13.664

						Medium Crops		1.26		2.059

						Large Livestock		0.44		0.108

						Large Crops		0.75		0.143

						Non-Family Farms		1.66		0.143

												Sources: USDA: Agricultural and Resource Mangement Survey (ARMS) Eurostat
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Appendix Figure 3.8

		

						a.i.		Percent		Mill pound

						Chloramben (H)		33.56		6.721776		Appendix Fig. 3.8 - Pesticide use by active ingredients (a.i.)  used on soybeans in 1968,

						Trifluralin (H)		21.71		4.348379		(Percent of total pounds of a.i.)

						Linuron (H)		7.85		1.572393

						Carbaryl (I)		3.30		0.661293

						Parathion (I)		3.22		0.6452

						Toxaphene (I)		3.22		0.644868

						Naptalam (H)		3.14		0.629

						Vernolate (H)		2.55		0.511413

						DDT (I)		1.79		0.357864

						Other active ingredients		19.66		3.937214

						Total		100.00		20.0294

												1 This graph shows the top pesticide a.i. used in soybeans in 1968.

												Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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						a.i		Percent		Mill pound		Appendix Fig. 3.9 - Pesticide use by active ingredients (a.i.)  used on soybeans in 2008,

						Glyphosate (H)		85.21		95.39869		(Percent of total pounds of a.i.)

						2,4-D (H)		3.20		3.582742

						Chlorpyrifos (I)		2.83		3.167938

						Pendimethalin (H)		2.06		2.306618

						Trifluralin (H)		1.14		1.276066

						Metolachlor (H)		1.03		1.156686

						Other Active Ingredients		4.53		5.07306

						Total		100.00		111.9618

												1 This graph shows the top pesticide a.i. used in soybeans in 2008.

												Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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Appendix Figure 3.10

		

				a.i.		Percent		Mill pound		Appendix Fig. 3.10 - Pesticide use by active ingredients (a.i.)  used on cotton in 1968,

				Toxaphene (I)		30%		32.39129		(Percent of total pounds of a.i.)

				DDT (I)		19%		20.77895

				Methyl Parathion (I)		11%		11.96303

				MSMA (H)		4%		4.547366

				Trifluralin (H)		3%		3.560847

				Fluometuron (H)		3%		2.821344

				Dicrotophos (I)		2%		2.465077

				Monocrotophos (I)		2%		1.650995

				Diuron (O)		1%		1.430115

				Carbaryl (I)		1%		1.324622

				Other active ingredients		22%		23.77243

				Total		100.00		106.706066

										1 This graph shows the top pesticide a.i. used in cotton in 1968.

										Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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Appendix Figure 3.11

		

						a.i.		Percent		Mill Pounds				Appendix Fig. 3.11 - Pesticide use by active ingredients (a.i.)  used on cotton in 2008,

						Glyphosate (H)		37%		13.75504				(Percent of total pounds of a.i.)

						Ethephon (O)		14%		5.125998

						Trifluralin (H)		6%		2.35872

						Acephate (I)		6%		2.215082

						Dichloropropene (O)		6%		2.077573

						Tribufos (O)		4%		1.601978

						Pendimethalin (H)		4%		1.462572

						Aldicarb (I)		4%		1.315792

						Metolachlor (H)		2%		0.901769

						Dicrotophos (I)		2%		0.794541

						Other Active Ingredients		16%		5.955829

						Total		100		37.564894

														1 This graph shows the top pesticide a.i. used in cotton in 2008.

														Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.
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Table 1

		Table 1 - Pesticide use by crop and type, 21 selected crops, 1960-2008

		Crop		1960		1961		1962		1963		1964		1965		1966		1967		1968		1969		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008

				Millions of Pounds A.I.

		Corn		29.14		32.89		36.38		40.73		44.55		59.26		63.85		73.14		75.68		83.50		101.53		125.70		120.37		140.46		164.12		173.85		231.07		245.05		246.13		260.18		269.74		273.11		279.45		195.26		273.73		269.87		243.82		236.74		241.52		256.04		259.04		242.58		248.66		226.83		237.64		210.73		230.91		230.43		215.84		190.03		179.52		178.74		160.37		171.97		175.48		173.03		164.57		208.47		203.73

		Soybeans		2.74		3.61		4.97		6.16		7.57		11.88		14.79		20.65		20.03		28.25		35.69		45.66		51.54		70.48		66.36		75.91		96.72		117.24		118.36		135.48		138.39		144.02		145.53		124.27		136.69		83.99		96.16		64.97		67.02		68.34		80.49		73.27		67.82		70.79		76.14		70.23		77.62		89.26		81.49		78.91		80.84		78.78		86.79		88.00		89.03		90.96		109.12		85.48		111.96

		Potatoes		9.20		8.75		8.00		6.91		6.19		6.30		6.73		7.83		8.98		10.67		12.10		13.41		12.95		13.87		14.79		14.65		15.37		16.30		17.55		18.10		19.35		20.59		22.34		21.92		21.78		21.66		21.76		22.10		21.87		21.39		22.32		29.87		33.28		46.00		51.13		44.07		46.79		49.33		55.01		60.24		56.06		49.40		52.44		50.53		53.26		39.89		41.44		50.66		52.53

		Cotton		76.54		86.29		88.91		91.37		81.96		77.27		82.60		110.78		106.71		82.97		97.05		119.24		142.80		108.39		108.54		76.62		103.43		93.33		51.74		49.00		49.19		56.47		45.39		38.12		38.09		34.10		41.34		38.94		42.77		34.20		37.90		50.82		55.78		66.44		70.29		85.88		81.71		76.97		53.81		84.55		87.16		72.62		55.35		57.54		59.25		63.06		61.16		46.44		37.56

		Wheat		6.48		6.72		6.31		6.68		11.09		9.19		9.61		11.23		10.63		8.74		9.60		12.07		13.44		16.36		20.86		21.42		24.57		22.80		25.51		26.98		31.41		27.90		27.78		21.09		21.74		19.13		18.64		17.45		18.47		26.51		20.31		15.86		13.66		19.77		22.80		22.11		27.37		24.28		20.99		19.19		18.74		17.03		14.78		18.21		20.22		18.06		24.88		20.74		23.31

		Sorghum		2.72		2.56		2.64		2.97		2.83		3.48		4.75		7.53		7.17		8.93		8.48		9.88		9.93		12.86		11.09		12.33		15.80		18.45		19.18		16.27		20.02		18.60		14.62		8.14		14.33		12.08		10.30		5.62		4.46		6.76		10.18		13.14		12.96		15.82		15.53		15.30		24.20		20.09		15.19		15.00		14.86		15.58		13.51		17.06		12.86		12.23		9.68		13.27		14.17

		Oranges		2.30		2.16		2.12		2.56		1.93		3.67		4.06		3.98		4.07		5.23		5.34		5.40		3.80		3.78		3.41		2.02		1.98		1.98		3.49		3.51		3.50		3.81		5.60		5.41		5.05		4.74		4.44		4.12		4.37		3.91		5.16		10.54		8.66		8.40		8.39		7.45		7.63		8.28		11.66		8.41		9.99		6.93		7.05		4.34		7.31		6.01		9.18		12.48		13.12

		Peanuts		6.77		6.93		6.86		6.92		10.85		13.62		19.51		19.58		19.87		20.07		20.31		19.16		19.16		14.66		14.57		16.32		27.63		27.40		26.84		27.04		26.66		17.52		3.52		15.06		16.42		15.47		16.94		16.62		16.63		16.63		26.02		22.89		23.37		16.51		18.94		19.02		14.00		11.06		9.75		9.15		10.49		9.00		8.40		6.03		11.13		10.70		8.30		7.51		10.32

		Rice		0.77		0.77		0.84		0.86		0.99		2.14		2.36		2.66		3.18		3.19		5.15		5.15		4.62		5.53		6.70		7.77		7.81		7.13		9.70		9.06		10.67		11.95		9.87		6.76		8.59		6.80		6.66		7.04		9.86		9.23		14.39		15.17		16.43		17.59		15.64		13.81		15.88		15.79		16.63		18.11		13.22		13.52		12.17		10.48		12.20		10.16		9.04		8.95		7.58

		Tomatoes		9.88		10.85		4.28		8.62		8.68		8.82		9.82		9.82		9.85		9.17		9.17		10.34		9.18		4.17		6.01		5.31		4.41		7.59		5.51		5.94		5.94		5.46		5.70		5.73		5.93		5.93		5.68		0.71		0.71		0.71		13.94		12.26		12.00		12.11		19.81		18.02		17.65		19.76		16.54		12.83		14.30		12.85		18.95		20.24		20.06		15.30		12.33		12.33		9.70

		Apples		9.17		8.85		8.85		6.84		7.01		6.31		3.32		3.30		3.29		2.85		2.85		5.85		2.43		2.43		2.39		2.39		2.46		2.33		1.98		1.84		5.34		3.54		3.93		4.35		4.27		4.27		4.71		4.59		4.69		4.70		8.80		10.24		8.35		10.97		5.81		8.10		14.62		11.47		11.14		9.49		10.05		7.87		9.49		8.17		9.73		7.96		8.47		8.08		7.28

		Grapes		1.99		1.99		1.99		1.87		2.52		2.52		2.37		2.37		2.37		2.38		2.38		2.39		2.39		2.39		2.47		2.47		2.47		2.44		2.45		5.94		7.22		6.95		7.05		7.04		7.08		7.08		5.42		5.68		4.44		4.45		12.12		12.55		12.34		5.62		4.12		5.16		4.94		7.40		13.31		12.10		10.90		6.53		8.83		5.50		8.29		8.39		7.16		9.50		7.90

		Subtotal		157.68		172.38		172.14		182.49		186.15		204.46		223.76		272.88		271.82		265.95		309.63		374.25		392.61		395.39		421.32		411.05		533.72		562.05		528.44		559.35		587.45		589.93		570.79		453.15		553.69		485.11		475.87		424.58		436.83		452.87		510.66		509.20		513.31		516.85		546.25		519.89		563.32		564.14		521.34		518.01		506.13		468.84		448.12		458.06		478.83		455.75		465.33		483.90		499.16

		Other Crops1		38.79		40.50		39.39		38.60		39.41		43.07		42.66		40.11		39.58		40.53		40.73		39.95		35.05		35.76		36.21		37.82		38.15		37.82		35.54		41.72		42.59		41.92		42.11		40.34		42.21		42.86		43.43		43.23		44.40		44.95		14.30		17.03		17.40		32.54		22.25		22.02		34.01		36.37		27.86		24.08		25.05		21.55		24.33		22.41		22.61		19.29		20.58		19.94		16.95

		Total2		196.47		212.87		211.54		221.09		225.56		247.53		266.43		312.99		311.39		306.48		350.37		414.20		427.66		431.15		457.52		448.88		571.88		599.88		563.98		601.06		630.03		631.85		612.90		493.49		595.91		527.97		519.29		467.81		481.23		497.81		524.96		526.23		530.71		549.39		568.50		541.91		597.32		600.51		549.20		542.09		531.18		490.40		472.45		480.47		501.44		475.04		485.92		503.84		516.11

		Herbicides		35.18		40.45		42.60		47.20		58.62		82.55		97.44		115.75		127.07		142.01		169.28		214.13		210.68		257.39		273.59		280.63		365.67		396.28		403.14		442.59		468.06		477.89		477.86		363.54		465.57		395.60		387.31		348.10		356.83		379.83		405.64		384.25		388.87		379.46		404.76		373.65		409.34		406.76		388.94		362.34		354.58		348.5222		336.1911		346.8004		357.7807		349.23		366.8697		378.397		393.88

		Insecticides		113.83		124.79		121.14		125.86		118.64		116.36		120.04		146.29		131.36		109.50		124.11		141.09		158.14		115.06		125.38		109.83		147.94		145.67		103.25		101.22		105.05		97.38		78.80		73.70		74.10		76.13		75.75		63.49		68.17		61.75		63.10		64.81		64.59		75.33		69.11		72.82		67.94		69.98		49.66		72.47		71.00		49.42359		29.66592		34.32052		31.45119		34.51		28.1659		27.72327		28.55

		Fungicides		25.15		24.76		24.38		24.05		23.77		23.49		23.20		24.17		25.13		26.09		27.06		28.02		27.93		27.84		27.76		27.67		27.58		27.36		27.15		26.93		26.71		26.50		26.28		25.67		25.05		24.44		23.82		23.21		22.59		21.98		21.36		26.02		22.09		32.87		24.02		26.57		32.46		40.34		34.40		31.58		28.97		25.56417		26.83099		27.1717		30.45436		28.41		27.504		27.99902		28.87

		Other Pesticides		22.31		22.87		23.42		23.98		24.53		25.14		25.74		26.78		27.83		28.87		29.92		30.96		30.91		30.85		30.80		30.74		30.69		30.57		30.45		30.33		30.21		30.09		29.97		30.58		31.19		31.81		32.42		33.03		33.64		34.25		34.86		51.14		55.16		61.73		70.61		68.86		87.58		83.44		76.20		75.69		76.62		66.88682		79.75764		72.17588		81.75644		62.89		63.37948		69.71829		64.81

		Growth Regulators		5.16		5.26		5.28		5.07		5.16		6.88		8.19		7.66		8.11		8.23		8.55		8.25		10.28		7.47		7.68		4.98		9.97		11.91		13.38		13.49		13.49		12.54		9.74		9.16		8.32		8.15		7.40		12.06		12.91		13.29		15.26		22.92		36.90		30.92		32.93		28.60		43.99		42.59		93.49		104.27		107.65		90.42		98.36		89.58		112.16		79.24		93.05		95.37		79.08

		Nematicides																																																																														55.11		50.28		36.79		22.40		21.06		14.72		20.54		13.72		14.10		12.21		8.93

		Uncoded																																																														2.73		23.45		23.04		25.05		28.80		25.90		5.46		15.04

		Rest		22.98		23.63		23.26		22.63		23.08		25.42		31.40		30.49		30.72		32.67		33.59		54.91		37.30		32.18		33.10		30.20		36.99		43.30		44.91		43.60		42.25		44.15		41.51		49.21		49.01		50.70		49.52		43.94		45.08		46.68		53.92		58.22		50.96		69.61		75.16		64.22		89.44		99.31		147.93		154.00		144.16		113.08		118.01		102.99		130.70		92.10		106.11		108.02		88.51

		Total2		196.47		212.87		211.54		221.09		225.56		247.53		266.43		312.99		311.39		306.48		350.37		414.20		427.66		431.15		457.52		448.88		571.88		599.88		563.98		601.06		630.03		631.85		612.90		493.49		595.91		527.97		519.29		467.81		481.23		497.81		524.96		526.23		530.71		549.39		568.50		541.91		597.32		600.51		549.20		542.09		531.18		490.40		472.45		480.47		501.44		475.04		485.92		503.84		516.11

		Source:  See Appendix 1.

		NA indicates that data is not available for the selected active ingredient

		1Other Crops include: Barley, Grapefruit, Lemons, Lettuce, Peaches, Pears, Pecans, Sugarcane, and Sweetcorn

		Other pesticides include soil fumigants, defoliants, desiccants, harvest aids, and plant growth regulators

		Sources: Economic Research Service with USDA’s and proprietary data. See Appendix 1.





Box Table 4.1

		

		Box Table 4.1 - Value of the average product of pesticides for selected crops and years

		Item				Corn		Corn		Potatoes		Soybeans		Cotton		Sorghum		Wheat

						2001		2005		2008		2002		2003		2003		2004

		Pesticide expenditure, $ per acre				26.44		22.84		193.62		17.12		65.81		17.32		22.84

		Yield, unit per acre         (bu, lb, cwt)				144		149		395		40		742		47		39.8

		Price, $ per unit				1.84		1.74		7		5.2		0.66		2.25		3.44

		Total Revenues, $ per acre				264.96		259.26		2765		208		489.72		105.75		136.91

		Average Value Product, $/$ pesticide expenditure				10.02		11.35		14.28		12.14		7.44		6.11		5.99

		Note 1: Bushels for corn, soybeans, sorghum and wheat.; ctw (100 pounds) for potatoes, lb (pounds) for cotton. Source: ERS analysis of selected USDA Agricultural Resource Management Surveys (ARMS), Cost of  Production Surveys and Costs and Returns Reports and pesticide data (see appendix 1).





Box Table 4.2

		Box Table 4.2 - Cost shares in U.S. agriculture  (percent)

		Year		Labor		Capital		Land		Intermediate Inputs

										All Intermediate Inputs1		Pesticides		Fertilizer

		2008		16.1		8.3		18.8		58.5		3.1		5.8

		2005		21.7		9.6		14.7		54.0		3.2		4.2

		2000		22.3		13.4		8.8		55.5		3.7		3.8

		1998		20.4		12.1		12.5		55.0		4.0		4.5

		1990		17.3		14.0		19.0		49.8		2.6		4.1

		1985		15.1		20.1		14.8		50.0		2.5		5.7

		1970		21.5		12.9		15.2		50.4		1.6		3.8

		1960		21.8		10.0		19.2		49.1		0.7		2.9

		IIntermediate inputs include pesticides, fertilizers, fuels, seeds, and other materials.

		Source: ERS calculations form the productivity accounts (USDA/ERS, 2010).





Box Table 5.1

		Box Table 5.1 - Selected pesticide prices, 1990-2008

		Active Ingredient		Unit		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008

		Select Herbicides

		Atrazine (Aatrex)		Gal														11.5		12.6		13.8		14.4		14.5		13.8		13.7		13.7		13.6		12.5		12.2		12.3		12.2		12.4		12.1		12.2		15.3

		4#/Gal L

		Glyphosate (Roundup)		Gal												55.4		44.0		52.1		53.6		54.1		55.7		56.7		56.3		45.5		43.3		44.5		43.5		43.3		39.7		33.8		29.3		28.9		40.5

		4#/Gal EC

		Metolachor (Dual)		Gal		48.4		48.2		49.7		52.9		55.5		59.9		61.5		62.1		62.8		67.7		69.4		69.5		72.6		77.7		82.6		94.5		99		104		106		108		107

		8#/Gal EC

		Selected Insecticides

		Carbaryl (Sevin)		Lb		3.1		3.1		3.3		3.3		3.5		3.6		4.0		4.2		4.3		4.6		4.6		4.8		5.0		5.1		5.4		5.8		5.4		5.5		5.9		5.9		5.5		6.4		7.1

		80% S, SP, or WP

		Propargite (Comite)		Lb												6.1		5.7		5.5		5.9		5.9		6.2		6.5		6.4		6.8		6.9		6.1		6.3		6.6		6.4		7		7.5		8.7		9.2

		30% WP

		Selected Fungicides

		Captan		Lb		1.8		1.8		1.8		1.9		2		2.6		2.9		3.0		3.1		3.3		3.3		3.3		3.4		3.4		3.5		3.6		3.8		3.5		3.5		3.7		3.9		4.6		5.5

		50% WP

		Source:  USDA, NASS (Agricultural Price Summaries)

		Formulations:  EC - Emulsifiable Concentrate, G - Granular, L - Liquid, S- Solution, SP - Soluble Powder, WP - Wettable Powder





Appendix Table 1.1

		Appendix Table 1.1- Main pesticide use surveys, 1960 - 2008

		Survey/Report		Source		Crop		Years covered		States or regions covered

		Proprietary data		Market		All 21 crops		1987-89,		All 48 states

				research				1994

				firm				1996-2008

		Agricultural Chemical Usage: 2007 Field		USDA/NASS		apples		2007		CA, MI, NY, NC, OR, PA, WA

		Crops Summary				cotton		2007		AL, AR, CA, GA, LA, MS, MO, NC, SC, TN, TX\

		Agricultural Chemical Usage: 2006 Field		USDA/NASS		lettuce		2006		AZ,CA

		Crops Summary; Agricultural Chemical				sweetcorn		2006		CA,CO,FL,GA,IL,MI,MN,NJ,NY,NC

		Usage: 2006 Vegetable Summaries								OH,OR,PA,TX,WA,WI

						tomatoes		2006		CA, FL, GA, NJ, NC, OH, TN

						rice		2006		AR, CA, LA, MS, MO, TX

						soybeans		2006		AR, IL, IN, IA, KS, KY, LA, MI, MN, MS

										MO, NE, NC, ND, OH, SD, TN, VA, WI

						wheat		2006		CO, ID, IL, KS, MI, MN, MO, MT, NE

										ND, OH, OK, OR, SD, TX, WA

		Agricultural Chemical Usage: 2005 Field		USDA/NASS		apples		2005		CA,MI, NY, NC, OR, PA, WA, WI

		Crops Summary;  Agricultural Chemical				grapefruit		2005		CA, FL, TX

		Usage: 2005 Fruit Summaries				grapes		2005		CA,NY,WA

						lemons		2005		CA

						oranges		2005		CA, FL

						peaches		2005		CA,GA, MI, NJ, PA, SC, TX

						pears		2005		CA,OR, WA

						corn		2005		CO, GA, IL, IN, IA, KS, KY, MI, MN, MO

										NE, NY, NC, ND, OH, PA, SD, TX, WI

						cotton		2005		AL, AR, CA, GA, LA, MS, NC, TN, TX

						potatoes		2005		CO, ID, ME, MI, MN, ND, WA, WI

						soybeans		2005		AR, IL, IN, IA, KS, KY, LA, MI, MN, MS

										MO, NE, NC, OH, SD, TN, WI

		Agricultural Chemical Usage: 2004 Field		USDA/NASS		lettuce		2004		AZ, FL

		Crops Summary;  Agricultural Chemical				sweetcorn		2004		CA,FL,GA,IL,MI,MN,NJ,NY,NC

		Usage: 2004 Vegetable Summaries								OH,OR,PA,TX,WA,WI

						tomatoes		2004		CA, FL, GA, NJ, OR, TX, WA, WI

						peanuts		2004		AL, FL, GA, NC, TX

						soybeans		2004		AR, IL, IN, IA, KS, MN, MO, NE, ND, OH, SD

						wheat		2004		CO, ID, IL, KS, MI, MN, MO, MT, NE

										ND, OH, OK, OR, SD, TX, WA

		Agricultural Chemical Usage: 2003 Field		NASS		apples		2003		CA, MI, NY, NC, OR, PA, WA

		Crops Summary;  Agricultural Chemical				grapefruit		2003		CA, FL, TX

		Usage: 2003 Fruit Summaries				grapes		2003		CA,MI,NY,WA

						lemons		2003		CA

						oranges		2003		CA, FL

						peaches		2003		CA, GA, MI, NJ, PA, SC, TX

						pears		2003		CA, OR, WA

						barley		2003		CA, ID, MN, MT, ND, PA, SD, UT, WA

										WI, WY

						corn		2003		CO, IL, IN, IA, KS, KY, MI, MN, MO,

										NE, NY, NC, ND, OH, PA, SD, TX, WI

						cotton		2003		AL, AZ, AR, GA, LA, MS, MO, NC, SC

										TN, TX

						potatoes		2003		CO, ID, ME, MI, MN, ND, OR, PA

										WA, WI

						sorghum		2003		CO, KS, MO, NE, OK, SD, TX

		Agricultural Chemical Usage: 2002 Field		NASS		lettuce		2002		AZ, CA

		Crops Summary;  Agricultural Chemical				sweetcorn		2002		CA, FL, GA, MI, MN, NJ, NY, NC, OH

		Usage: 2002 Vegetable Summaries								OR, WA, WI

						tomatoes		2002		CA, FL, GA, OH, TN

						corn		2002		IL, IN, IA, MN, NE, OH, WI

						soybeans		2002		AR, IL, IN, IA, KS, KY, LA, MD, MI, MN

										MS, MO, NE, NC, ND, OH, SD, TN, VA, WI

						wheat		2002		CO, IL, KS, MN, MO, MT, NE, ND, OH, OK

										TX, WA

		Agricultural Chemical Usage: 2001 Field		NASS		apples		2001		CA, KS, MI, NY, NC, OR, PA, WA

		Crops Summary;  Agricultural Chemical				grapefruit		2001		CA,FL

		Usage: 2001 Fruit Summaries				grapes		2001		CA, KS, MI, NY, WA

						lemons		2001		CA

						oranges		2001		CA, FL

						peaches		2001		CA, GA, MI, NJ, SC

						pears		2001		CA, OR, WA

						corn		2001		CO, GA, IL, IN, IA, KS, KY, MI, MN, MO

										NE, NY, NC, ND, OH, PA, SD, TX, WI

						cotton		2001		AR, CA, GA, LA, MS, NC, TX

						potatoes		2001		ID, ME, MN, ND, OR, WA, WI

						soybeans		2001		AR, IL, IN, IA, MN, MO, NE, OH

		Appendix Table 1.1 (continued)- Main pesticide use surveys, 1960 - 2008

		Survey/Report		Source		Crop		Years covered		States or regions covered

		Agricultural Chemical Usage: 2000 Field		USDA/NASS		lettuce		2000		AZ, CA, FL, NJ

		Crops Summary;  Agricultural Chemical				sweetcorn		2000		CA, FL, GA, IL, KS, MI, MN, NJ, NY,

		Usage: 2000 Vegetable Summaries								OR, PA, WA, WI

						tomatoes		2000		CA, GA, KS, MI, NJ, PA

						corn		2000		CO, IL, IN, IA, KS, KY, MI, MN, MO, NE

										NY, NC, ND, OH, PA, SD, TX, WI

						cotton		2000		AL, AZ, AR, GA, LA, MS, MO, NC, TN, TX

						rice		2000		AR, CA, LA, MS, TX

						soybeans		2000		AR, IL, IN, IA, KS, KY, LA, MI, MN, MS, MO

										NE, NC, ND, OH, SD, TN, WI

						wheat		2000		AR, CO, ID, IL, KS, KY, MN, MO, MT, NE

										NC, ND, OH, OK, OR, SD, TX, WA

		Agricultural Chemical Usage: 1999 Field		USDA/NASS		apples		1999		AZ, CA, GA, MI, NJ, NY, NC, OR, PA, SC, WA

		Crops Summary;  Agricultural Chemical				grapefruit		1999		AZ, CA, FL, TX

		Usage: 1999 Fruit Summaries				grapes		1999		CA, IN, MI, NY, OR, PA, WA

						lemons		1999		AZ, CA

						oranges		1999		AZ, CA, FL, TX

						peaches		1999		CA, GA, MI, NJ, NY, NC, PA, SC, TX, WA

						pears		1999		CA, MI, NY, OR, PA, WA

						corn		1999		CO, IL, IN, IA, KS, KY, MI, MN, MO, NE

										NC, OH, SD, TX, WI

						cotton		1999		AL, AZ, AR, CA, GA, LA, MS, NC, TN, TX

						peanuts		1999		AL, GA, NC, TX

						potatoes		1999		CO, ID, IN, ME, MI, MN, ND, OR, PA

										WA, WI

						soybeans		1999		AR, IL, IN, IA, KS, KY, LA, MI, MN, MS, MO

										NE, NC, OH, PA, SD, TN

						wheat		1999		IN

		Agricultural Chemical Usage: 1998 Field		USDA/NASS		lettuce		1998		AZ, CA, FL, NJ, NY

		Crops Summary;  Agricultural Chemical				sweetcorn		1998		CA, FL, GA, IL, MI, MN, NJ, NY, NC, OR, TX

		Usage: 1998 Vegetable Summaries								WA, WI

						tomatoes		1998		CA, FL, GA, MI, NJ, NY, NC, TX

						barley		1998		Northeast, Northcentral, South, West

						corn		1998		CO, IL, IN, IA, KS, KY, MI, MN, MO, NE, NC

										OH, PA, SD, TX, WI

						cotton		1998		AL, AZ, AR, CA, GA, LA, MS, NC, TN, TX

						potatoes		1998		PA, WI

						sorghum		1998		KS

						soybeans		1998		AR, IL, IN, IA, KS, KY, LA, MI, MN, MS, MO

										NE, NC, OH, SD, TN

						wheat		1998		CA, CO, GA, ID, IL, KS, LA, MN, MS, MO, MT,

										NE, NC, ND, OH, OK, OR, SD, TX, WA

		Agricultural Chemical Usage: 1997 Field		USDA/NASS		apples		1997		CA, GA, MI, NJ, NY, NC, OR, PA, SC, WA

		Crops Summary;  Agricultural Chemical				grapefruit		1997		CA, FL

		Usage: 1997 Fruit Summaries				grapes		1997		CA, MI, NY, OR, PA, WA

						lemons		1997		CA

						oranges		1997		CA, FL

						peaches		1997		CA, GA, MI, NJ, NY, NC, PA, SC, WA

						pears		1997		CA, NY, OR, PA, WA

						Corn		1997		IL, IN, IA, MI, MN, MO, NE, OH, SD, WI

						Cotton		1997		AL, AZ, AR, CA, GA, LA, MS, MO, NC, SC

										TN, TX

						Potatoes		1997		ID, ME, MN, ND, OR, WA, WI

						Soybeans		1997		AR, DE, IL, IN, IA, KS, KY, LA, MI, MN, MS

										MO, NE, NC, OH, PA, SD, TN, WI

						Wheat		1997		CO, ID, IL, KS, MN, MO, MT, NE, ND, OH, OK, OR

										PA, SD, TX, WA

		Agricultural Chemical Usage: 1996 Field		USDA/NASS		lettuce		1996		AZ, CA

		Crops Summary;  Agricultural Chemical				sweetcorn		1996		CA, FL, GA, IL, KS, MI, MN, NJ, NY,

		Usage: 1996 Vegetable Summaries								OR, WA, WI

						tomatoes		1996		CA, FL, GA, NJ, NC, TX

						Corn		1996		IL, IN, IA, KS, KY, MI, MN, MO, NE, NC

										OH, PA, SC, SD, TX, WI

						Cotton		1996		AZ, AR, CA, GA, LA, MS, TN, TX

						Potatoes		1996		ID, ME, MN, ND, WA

						Soybeans		1996		AR, IL, IN, IA, LA, MN, MS, MO, NE, OH

										TN, WI

						Wheat		1996		CO, ID, KS, MN, MT, NE, ND, OK, OR, SD

										TX, WA

		Agricultural Chemical Usage: 1995 Field		USDA/NASS		apples		1995		CA, GA, MI, NJ, NY, OR, PA, SC, WA

		Crops Summary;  Agricultural Chemical				grapefruit		1995		CA, FL

		Usage: 1995 Fruit Summaries				grapes		1995		CA, MI, NY, OR, PA, WA

						lemons		1995		CA

						oranges		1995		CA, FL

		Appendix Table 1.1 (continued)- Main pesticide use surveys, 1960 - 2008

		Survey/Report		Source		Crop		Years covered		States or regions covered

						peaches		1995		CA, GA, MI, NJ, NY, NC, PA, SC, WA

						pears		1995		CA, NY, OR, WA

						Corn		1995		DE, GA, IL, IN, IA, KS, KY, MI, MN, MO

										NE, NC, OH, PA, SD, TX, WI

						Cotton		1995		AZ, AR, CA, LA, MS, TX

						Potatoes		1995		CO, ID, ME, MI, MN, NY, ND, OR, PA,WA, WI

						Soybeans		1995		AR, GA, IL, IN, IA, KY, LA, MN, MS, MO

										NE, NC, OH, TN

						Wheat		1995		CO, ID, IL, KS, MN, MO, MT, NE, ND, OK, OR, SD

		Agricultural Chemical Usage: 1994 Field		USDA/NASS		lettuce		1994		AZ, CA, FL, NJ, NY

		Crops Summary;  Agricultural Chemical				sweetcorn		1994		CA, FL, GA, IL, MI, MN, NJ, NY, NC,

		Usage: 1994 Vegetable Summaries								OR, TX, WA, WI

						tomatoes		1994		CA, FL, GA, MI, NJ, NY, NC, TX

						Corn		1994		IL, IN, IA, MI, MN, MO, NE, OH, SD, WI

						Cotton		1994		AZ, AR, CA, LA, MS, TX

						Potatoes		1994		CO, ID, ME, MI, MN, NY, ND, OR, PA, WA, WI

						Soybeans		1994		AR, DE, IL, IN, IA, MN, MO, NE, OH

						Wheat		1994		CO, ID, IL, KS, MN, MO, MT, NE, ND, OH, OK

										OR, SD, TX, WA

		Agricultural Chemical Usage: 1993 Field		USDA/NASS		apples		1993		CA, MI, NJ, NC, OR, PA, SC, WA

		Crops Summary;  Agricultural Chemical				grapefruit		1993		CA, FL

		Usage: 1993 Fruit Summaries				grapes		1993		CA, MI, NY, OR, PA, WA

						lemons		1993		CA

						oranges		1993		CA, FL

						peaches		1993		CA, MI, NY, NC, PA, SC, WA

						pears		1993		CA, NY, OR, WA

						Corn		1993		GA, IL, IN, IA, KS, KY, MI, MN, MO, NE, NC

										OH, PA,  SD, TX,  WI

						Cotton		1993		AZ, AR, CA, LA, MS, TX

						Potatoes		1993		CO, ID, ME, MI, MN, NY, ND, OR, PA, WA, WI

						Soybeans		1993		AR, GA, IL, IN, IA, KS, KY, LA, MN, MS, MO

										NE, NC, OH, SD, TN

						Wheat		1993		CO, ID, IL, KS, MN, MT, NE, ND, OH, OK

										OR, SD, TX, WA

		Agricultural Chemical Usage: 1992 Field		USDA/NASS		lettuce		1992		AZ, CA, NJ, MI, NJ, NY, TX

		Crops Summary;  Agricultural Chemical				sweetcorn		1992		CA, FL, GA, IL, MI, MN, NC, NJ, NY,

		Usage: 1992 Vegetable Summaries								OR, TX, WA, WI

						tomatoes		1992		CA, FL, GA, MI, NJ, NY, NC, TX

						Corn		1992		GA, IL, IN, IA, KS, KY, MI, MN, MO, NE, NC

										OH, PA, SC, SD, TX, WI

						Cotton		1992		AZ, AR, CA, LA, MS, TX

						Potatoes		1992		CO, ID, ME, MI, MN, NY, ND, OR, PA, WA, WI

						Rice		1992		AR, LA

						Soybeans		1992		AR, GA, IL, IN, IA, KS, KY, LA, MN, MS

										MO, NE, NC, OH, SD, TN

						Wheat		1992		AR, CO, ID, IL, IN, KS, MO, MN, MT, ND, NE, OH

										OK, OR, SD, TX, WA

		Agricultural Chemical Usage: 1991 Field		USDA/NASS		apples		1991		AZ, GA, MI, NY, NC, OR, PA, SC, VA, WA

		Crops Summary;  Agricultural Chemical				grapefruit		1991		AZ, FL

		Usage: 1991 Fruit Summaries				grapes		1991		AZ, MI, NY, OR, PA, TX, WA

						lemons		1991		AZ

						oranges		1991		AZ, FL

						peaches		1991		GA, MI, NY, NC, PA, SC, TX, VA, WA

						pears		1991		OR, WA

						Corn		1991		GA, IL, IN, IA, KS, KY, MI, MN, MO, NE, NC

										OH, PA, SC, SD, TX,  WI

						Cotton		1991		AZ, AR, CA, LA, MS, TX

						Peanuts		1991		GA, TX, NC, VA

						Potatoes		1991		CO, ID, ME, MI, MN, NY, ND, OR, PA, WA, WI

						Rice		1991		AR, LA

						Sorghum		1991		KS, NE, TX

						Soybeans		1991		AR, GA, IL, IN, IA, KS, KY, LA, MN, MS

										MO, NE, NC, OH, SD, TN

						Wheat		1991		AR, CO, ID, IL, IN, KS, MN. MO, MT, ND, NE, OH,

										OH, OR, SD, TX, WA

		Agricultural Chemical Usage: 1990 Field		USDA/NASS		lettuce		1990		CA

		Crops Summary;  Agricultural Chemical				sweetcorn		1990		CA

		Usage: 1990 Vegetable Summaries				tomatoes		1990		CA

						Corn		1990		CO, IL, IN, IA, KS, KY, MI, MN, MO, NE, NY

										NC, ND, OH, PA, SC, SD, TN, VA, WV, WI

										Reg 1, Reg 2, Reg 3, Reg 4

						Cotton		1990		AZ, AR, CA, LA, MS, TX

						Potatoes		1990		CO, ID, ME, MI, MN, NY, ND, OR, PA, WA, WI

						Rice		1990		AR, LA

		Appendix Table 1.1 (continued)- Main pesticide use surveys, 1960 - 2008

		Survey/Report		Source		Crop		Years covered		States or regions covered

						Soybeans		1990		AL, AR, DE, FL, GA, IL, IN, IA, KS, KY, LA

										MD, MI, MN, MS, MO, NE, NJ, NC, ND, OH

										OK, PA, SC, SD, TN, TX, VA, WI

						Wheat		1990		AR, CO, ID, IL,  KS, MO, MN, MT, NE, ND, OH, OK

										SD, TX, WA

		Proprietary data		Market		Corn		1970-86		Various regions; IL, IN, IA, MN, MO

				research						NE, OH, WI, SD, MI

				firm		Soybeans		1970-85		Various regions;  IL, IN, IA, MN, MO

										NE, OH, WI

						Cotton		1970-85		Various (four) regions

						Wheat		1973-86		Various (three) regions

						Sorghum		1973-86		Various (three) regions

		Pesticides, Outlook and Situation (IOS-2)		USDA/ERS		Corn		1982		MD, NY, PA, KY, NC, TN, VA, AL, FL, GA ID, AZ

		(Delvo et al., 1983)								SC, AR, LA, MS, IL, IA, IN, MO, OH, MI, MN

										WI, KS, NE, SD, ND, OK, TX, MT, WA

						Soybeans		1982		MN, IA, MO, IL, IN, OH, KY, AR, LA, MS, MD

										GA, SC, NC, VA, FL, MI, WI, OK, TX

						Cotton		1982		AL, GA, SC, AR, LA, MS, TN, OK, TX, MO, NC, AZ

						Sorghum		1982		KY, NC, TN, VA, AL, GA, SC, AR, LA, MS, IL

										MO, KS, NE, SD, OK, TX, AZ

						Wheat		1982		MD, KY, NC, TN, VA, AL, GA, SC, AR, LA

										MS, IL, IA, MO, OH, MI, MN, WI, KS, NE, ND

										SD, OK, TX, ID, MT, WA, AZ

						Rice		1982		AR, LA, MS, MO, TX

						Peanuts		1982		NC, VA, AL, GA, SC, TX

						Barley		1982		NC, VA, SC, MI, MN, WI, ND, SD, ID, MT, WA, AZ

						Oats		1982		NY, PA, NC, SC, AR, OH, MI, MN, WI, ND

										SD, OK, TX, ID, MT, WA

		Farmers' Use of Pesticides in 1976		ERS		Corn		1976		National; USDA regions NE, LK, CB, NP, AP

		(Eichers et al, 1978)								SE, DT, SP,  MT,  PA

						Soybeans		1976		National; USDA regions NE, LK, CB, NP, AP

										SE, DT, SP,  PA

						Cotton		1976		National; USDA regions AP, SE, DT, SP, MT,  PA

						Sorghum		1976		National; USDA regions NE, LK, CB, NP, AP

										SE, DT, SP,  MT, PA

						Wheat		1976		National; USDA regions NE, LK, CB, NP, AP

										SE, DT, SP,  MT, PA

						Rice		1976		National; USDA regions DT, SP,  PA

						Peanuts		1976		National; USDA regions AP, SE, DT, SP,  MT

						Barley		1976		National; USDA regions NE, LK, CB, NP, AP

										SE, SP,  MT, PA

		Proprietary data		Market		Oranges		1974, 1975, 1984		Fl, CA&AZ, TX & National

				research		Lemons		1974,1975, 1984		Fl, CA&AZ, TX & National

				firm		Grapefruit		1974, 1975, 1984		Fl, CA&AZ, TX & National

						Grapes		1974,1975, 1984		Northeast, CA&AZ &National

						Apples		1975, 1975, 1984		East, North Central,West & National

						Peaches		1974, 1975, 1984		East, West & National

						Pecans		1974,1975, 1984		Southeast, Southwest & National

						Pears		1974, 1975, 1984		Michigan, Northeast, West & National

		Proprietary data (speciatlty crops pesticide study)		Market		Peanuts		19771985		Regional and National

				research		Tomatoes		1977, 1985		Regional and National

				firm		Sweet corn		1977, 1985		Regional and National

						Potatoes		1977. 1985		Regional and National

						Rice		1977, 1985		Regional and National

		Proprietary data on herbicide use		Market		Corn		1961-72		National

				research		Soybeans		1961-72		National

				firm		Cotton		1961-72		National

						Sorghum		1961-72		National

						Wheat		1961-72		National

						Barley		1961-72		National

		Proprietary data on insecticide use		Market		Corn		1961-72		National

				research		Soybeans		1961-72		National

				firm		Cotton		1961-72		National

						Sorghum		1961-72		National

						Wheat		1961-72		National

						Barley		1961-72		National

		Appendix Table 1.1 (continued)- Main pesticide use surveys, 1960 - 2008

		Survey/Report		Source		Crop		Years covered		States or regions covered

		Farmer’s Use of Pesticides in 1971: Quantities		USDA/ERS		Corn		1971		National; USDA regions NE, LK, CB, NP, AP

		(Andrilenas, 1974)								SE, DT, SP,  MT,  PA

						Soybeans		1971		National; USDA regions NE, LK, CB, NP, AP

										SE, DT, SP

						Cotton		1971		National; USDA regions CB, AP, SE, DT, SP

										MT,  PA

						Sorghum		1971		National; USDA regions NE, CB, NP, AP, SE

										DT, SP,  MT,  PA

						Wheat		1971		National; USDA regions NE, LK, NP, AP, SE

										SP,  MT,  PA

						Rice		1971		National; USDA regions DT, SP, PA

						Peanuts		1971		National; USDA regions AP, SE, DT, SP,  MT

						Potatoes		1971		National; USDA regions NE, LK, NP, SE, SP,

										MT, PA

						Barley		1971		National; USDA regions NE, LK, CB, NP, SE

										SP,  MT,  PA

						Apples		1971		National

						Other deciduous fruits		1971		National

						Citrus		1971		National

						Otrher fruits and nuts		1971		National

		Quantities of Pesticides Used by		USDA/ERS		Corn		1966		National; USDA regions NE, LK, CB, NP, AP

		Farmers in 1966 (Eichers et al., 1970)								SE, DT, SP,  MT,  PA

						Soybeans		1966		National; USDA regions NE, LK, CB, NP, AP

										SE, DT, SP

						Cotton		1966		National; USDA regions CB, AP, SE, DT, SP

										MT,  PA

						Sorghum		1966		National; USDA regions NE, CB, NP, AP, SE

										DT, SP,  MT,  PA

						Wheat		1966		National; USDA regions LK, CB, NP, AP, SE

										SP,  MT,  PA

						Rice		1966		National; USDA regions DT, SP

						Peanuts		1966		National; USDA regions AP, SE, SP,  MT

						Potatoes		1966		National; USDA regions NE, LK, CB, SE, MT,  PA

						Barley		1966		National; USDA regions NE, LK, CB, NP, AP

										SE, SP,  MT,  PA

						Apples		1966		National

						Other deciduous fruits		1966		National

						Citrus		1966		National

						Other fruits and nuts		1966		National

		Quantities of Pesticides Used by		USDA/ERS		Corn		1964		National; USDA regions NE, LK, CB, NP, AP

		Farmers in 1964 (Eicher et al., 1968)								SE, DT, SP,  MT,  PA

						Soybeans		1964		National; USDA regions NE, LK, CB, NP

										AP, SE, DT

						Cotton		1964		National; USDA regions CB, AP, SE, DT, SP,  PA

						Sorghum		1964		National; USDA regions CB, NP, AP, SE, SP,  MT

						Wheat		1964		National; USDA regions LK, CB, NP, AP, SP

										MT,  PA

						Rice		1964		National; USDA regions CB, DT, SP

						Peanuts		1964		National; USDA regions AP, SE, SP,  MT

						Potatoes		1964		National; USDA regions NE, LK, CB, SE, MT,  PA

						Barley		1964		National; USDA regions NE, LK, CB, NP, AP

										SE, DT, SP,  MT,  PA

						Apples		1964		National

						Other decisuous fruts		1964		National

						Citrus		1964		National

						Other fuits and nuts		1964		National

		Extent of Spraying and Dusting on Farms,		USDA/ERS		Corn		1958		National; USDA regions NE, LK, CB, NP, AP

		1958 with Comparisons (Strickler and Hinson, 1962)								SE, DT, SP,  MT,  PA

						Cotton		1958		National; USDA regions CB, AP, SE, DT, SP,  PA

						Potatoes		1958		National; USDA regions NE, LK, CB, SE, MT,  PA

		Note:  USDA Regions are as follows: NE=Northeast, LK=Lake States, CB=Corn Belt, NP=Northern Plains, AP=Appalachian, SE=Southeast, DT=Delta States, SP=Southern Plains, MT=Mountain, and PA=Pacific.





Appendix Table 1.2

		Appendix Table 1.2. Active ingredient classification

		Herbicides		Insecticides		Fungicides		Other

		2,4,5-T		Abamectin		Acibenzolar S Methyl		6 Benzyladenine

		2,4-D		Ac303630		Ampelomyces quisqualis		Arsenic Acid

		2,4-Db		Acephate		Anilazine		Aviglycine

		Acetic Acid		Acequinocyl		Azoxystrobin		Benzyladenine

		Acetochlor		Acetamiprid		Bacillus cereus		Butanone

		Acifluorfen		Aldicarb		Bacillus pumilis		Butifos

		Alachlor		Aldrin		Bacillus subtilis		Calcium Chloride

		Allidochlor		Amitraz		Barium Polysulfide		Chlorophacinone

		Ametryn		Azadirachtin		Benomyl		Chloropicrin

		Aminopyralid		Azinphos Methyl		Bordeaux Mixture		Cppu

		Amitrole		Bacillus thuringiensis		Boscalid		Cyanamide

		Asulam		Bifenazate		Burkholderia cepacia		Cyclanilide

		Atrazine		Bifenthrin		Calcium Polysulfide		Cytokinin

		Barban		Buprofezin		Captan		Daminozide

		Benefin		Carbaryl		Carboxin		Dazomet

		Benfluralin		Carbofuran		Chinomethionat		Decan 1 Ol

		Bensulfuron Methyl		Chlorantraniliprole		Chloroneb		Dichloropropene

		Bensulide		Chlordane		Chlorothalonil		Dimethipin

		Bentazone		Chlordimeform		Coniothyrium minitans		Dimethylarsinic Acid

		Bispyribac Sodium		Chlorethoxyfos		Copper		DNOC

		Bromacil		Chlorfenapyr		Cyazofamid		Dodecadien 1 Ol

		Bromoxynil		Chlorobenzilate		Cymoxanil		Dodecanol

		Bromoxynil Heptanoate		Chlorpyrifos		Cyprodinil		Endothall

		Bromoxynil Octanoate		Cinnamaldehyde		Dicloran		Ethephon

		Butralin		Clofentezine		Difenoconazole		E E 8 10 Dodecadien

		Butylate		Clothianidin		Dimethomorph		Gamma Aminobutyric Acid (GABA)

		Carfentrazone Ethyl		Cryolite		Dinocap		Gibberellic Acid

		Chloramben		Cydia pomonella granulosis virus		Dodine		Hydrogen Cyanamide

		Chloridazon		Cyfluthrin		Etridiazole		Hydroxypropanoic Acid

		Chlorimuron Ethyl		Cypermethrin		Famoxadone		Indolyl Butyric Acid

		Chlorpropham		Cyromazine		Fenamidone		L Glutamic Acid

		Chlorsulfuron		DDT		Fenarimol		Maleic Hydrazide

		Clethodim		Deltamethrin		Fenbuconazole		Mepiquat Chloride

		Clodinafop Propargyl		Demeton		Fenhexamid		Metaldehyde

		Clomazone		Diazinon		Ferbam		Metam Potassium

		Clopyralid		Dicofol		Fluazinam		Metam Sodium

		Cloransulam Methyl		Dicrotophos		Fludioxonil		Methyl Bromide

		Cyanazine		Dienochlor		Fluoxastrobin		Methyl Iodide

		Cycloate		Diflubenzuron		Flusilazole		Methyl Isothiocyanate

		Cyhalofop Butyl		Dimethoate		Flutolanil		Naphthalene

		Dalapon		Dinotefuran		Flutriafol		Naphthylacetamide

		DCPA		Disulfoton		Folpet		Naphthylacetic Acid

		Desmedipham		Emamectin Benzoate		Fosetyl Aluminium		Octadecadien (E Z)

		Dicamba		Endosulfan		Xilenol-+meta-cresol (Gallex)		Octadecadien (Z Z)

		Dichlobenil		EPN		Gentamicin Sulfate		Paclobutrazol

		Dichlorprop		Esfenvalerate		Harpin Protein		Pelargonic Acid

		Diclofop Methyl		Ethion		Hydrogen Peroxide		Phosphoric Acid

		Diclosulam		Ethoprophos		Iprodione		Pinolene

		Difenzoquat		Etoxazole		Kresoxim Methyl		Piperonyl Butoxide

		Diflufenzopyr		Fenamiphos		Mancozeb		Prohexadione Calcium

		Dimethenamid		Fenbutatin Oxide		Mandipropamid		Sodium Chlorate

		Dimethenamid P		Fenoxycarb		Maneb		Sodium Metaborate

		Dinitro		Fenpropathrin		Mefenoxam		Strychnine

		Dinoseb		Fenpyroximate		Metalaxyl		Sulfcarbamide

		Diphenamid		Fenvalerate		Metconazole		Tetradecanol

		Diquat Dibromide		Fipronil		Metiram		Tetrathiocarbonate

		Diuron		Flonicamid		Myclobutanil		Thidiazuron

		DSMA		Flubendiamide		Myrothecium verrucaria		Tribufos

		EPTC		Flucythrinate		Oxytetracycline		Zinc

		Ethalfluralin		Fluvalinate		Potassium Bicarbonate		Zinc Phosphide

		Ethofumesate		Fluvalinate Tau		Propamocarb Hydrochloride		Z 8 Dodecen Acetate

		Fenoxaprop Ethyl		Fonofos		Propiconazole

		Fenoxaprop P Ethyl		Formetanate Hydrochloride		Prothioconazole

		Florasulam		Gamma Cyhalothrin		Pseudomonas fluorescens

		Fluazifop Butyl		Garlic Oil		Pyraclostrobin

		Flucarbazone Sodium		Heptachlor		Pyrimethanil

		Fluchloralin		Hexythiazox		Quinoxyfen

		Flufenacet		Hydramethylnon		Quintozene

		Flumetsulam		Hydrated Lime		Streptomycin

		Flumiclorac Penthyl		Imidacloprid		TCMTB

		Flumioxazin		Indoxacarb		Tebuconazole

		Fluometuron		Isofenphos		Tetraconazole

		Fluroxypyr Meptyl		Kinoprene		Thiabendazole

		Fluthiacet Methyl		Lambda Cyhalothrin		Thiophanate Methyl

		Fomesafen		Lindane		Thiram

		Foramsulfuron		Malathion		Triadimefon

		Fosamine		Methamidophos		Triadimenol

		Glufosinate Ammonium		Methidathion		Trifloxystrobin

		Glyphosate		Methiocarb		Triflumizole

		Glyphosate Trimesium		Methomyl		Triforine

		Halosulfuron Methyl		Methoxychlor		Triphenyltin Hydrox

		Hexazinone		Methoxyfenozide		Vinclozolin

		Imazamethabenz Methyl		Methyl Parathion		Zineb

		Imazamox		Mevinphos		Ziram

		Imazapic		Monocrotophos		Zoxamide

		Imazapyr		Naled

		Imazaquin		Nosema Locustae Canning

		Imazethapyr		Novaluron

		Iodosulfuron		Oxamyl

		Isoxaben		Oxydemeton Methyl

		Isoxaflutole		Oxythioquinox

		Lactofen		Parathion

		Linuron		Permethrin

		MCPA		Phorate

		MCPB		Phosalone

		Mecoprop		Phosmet

		Mesosulfuron Methyl		Phosphamidon

		Mesotrione		Phostebupirim

		Methazole		Pirimicarb

		Metolachlor		Polyhedrosis Virus

		Metribuzin		Potassium Salts

		Metsulfuron Methyl		Profenofos

		Molinate		Propargite

		Mono Potassium Salt		Propoxur

		MSMA		Pymetrozine

		Napropamide		Pyrethrins

		Naptalam		Pyridaben

		Nicosulfuron		Pyriproxyfen

		Norflurazon		Rotenone

		Orthosulfamuron		Ryanodine

		Oryzalin		Sabadilla

		Oxyfluorfen		Spinetoram

		Paraquat		Spinosyn A

		Pebulate		Spirodiclofen

		Pendimethalin		Spiromesifen

		Penoxsulam		Spirotetramat

		Phenmedipham		Steinernema carpocapsae

		Phytophthora Spores		Steinernema riobravis

		Picloram		Sulprofos

		Pinoxaden		S Methoprene

		Primisulfuron Methyl		Tebufenozide

		Profluralin		Tebupirimfos

		Prometon		Tefluthrin

		Prometryn		Temephos

		Pronamide		Terbufos

		Propachlor		Thiacloprid

		Propanil		Thiamethoxam

		Propazine		Thiodicarb

		Propoxycarbazone Sodium		Toxaphene

		Propyzamide		Tralomethrin

		Prosulfuron		Trimethacarb

		Pyraflufen Ethyl		Trichlorfon

		Pyrasulfotole		Zeta Cypermethrin

		Pyridate

		Pyrithiobac Sodium

		Quinclorac

		Quizalofop Ethyl

		Rimsulfuron

		Sethoxydim

		Simazine

		Sodium Arsenite

		Sulfentrazone

		Sulfosate

		Sulfosulfuron

		Tebuthiuron

		Tembotrione

		Terbacil

		Terbutryn

		Thiazopyr

		Thifensulfuron Methyl

		Thiobencarb

		Topramezone

		Tralkoxydim

		Triasulfuron

		Tribenuron Methyl

		Triclopyr

		Tridiphane

		Trifloxysulfuron Sodium

		Trifluralin

		Triflusulfuron Methyl

		Triallate

		Urea Sulfate

		Vernolate





Appendix Table 3.1

		Appendix Table 3.1 - Pesticide use in corn, 1960-2008

		Pounds A.I. Per planted acre and total pounds A.I. of pesticide applied, by type - Corn

		Year

						Millions of Planted Acres				Herbicide		Insecticide		Fungicide		Fungicide		Total				Herbicide		Insecticide		Fungicide		Total

										Millions of Pounds A.I. Applied												Pounds A.I. per Planted Acre

		1960				81.0				16.67		11.05		0.00		*		29.14				0.20		0.14		ŧ		0.36

		1961				66.0				20.87		10.77		0.00		*		32.89				0.32		0.16		ŧ		0.50

		1962				65.0				22.37		12.92		0.00		*		36.38				0.34		0.20		ŧ		0.56

		1963				69.0				24.85		14.96		0.00		*		40.73				0.36		0.22		ŧ		0.59

		1964				66.0				27.79		16.01		0.00		*		44.55				0.42		0.24		ŧ		0.68

		1965				65.0				41.53		17.13		0.00		*		59.26				0.64		0.26		ŧ		0.91

		1966				66.0				47.91		15.51		0.00		*		63.85				0.72		0.23		ŧ		0.96

		1967				71.0				56.47		16.25		0.00		*		73.14				0.79		0.23		ŧ		1.03

		1968				65.0				60.78		14.49		0.00		*		75.68				0.93		0.22		ŧ		1.16

		1969				64.0				67.86		15.22		0.00		*		83.50				1.06		0.24		ŧ		1.30

		1970				67.0				81.77		19.37		0.00		*		101.53				1.22		0.29		ŧ		1.52

		1971				74.0				106.53		18.79		0.00		*		125.70				1.44		0.25		ŧ		1.69

		1972				67.0				102.15		17.90		0.00		*		120.37				1.52		0.27		ŧ		1.79

		1973				72.0				121.18		19.05		0.01		*		140.46				1.68		0.26		ŧ		1.94

		1974				78.0				141.09		22.86		0.01		*		164.12				1.81		0.29		ŧ		2.11

		1975				79.0				144.51		29.24		0.02		*		173.85				1.84		0.37		ŧ		2.21

		1976				85.0				199.21		31.85		0.02		*		231.07				2.36		0.38		ŧ		2.73

		1977				84.0				208.72		36.30		0.03		*		245.05				2.48		0.43		ŧ		2.91

		1978				82.0				209.09		36.99		0.05		*		246.13				2.56		0.45		ŧ		3.01

		1979				81.0				223.94		36.17		0.06		*		260.18				2.75		0.44		ŧ		3.20

		1980				84.0				234.45		35.22		0.07		*		269.74				2.79		0.42		ŧ		3.21

		1981				84.0				237.84		35.18		0.09		*		273.11				2.83		0.42		ŧ		3.25

		1982				82.0				249.40		29.95		0.10		*		279.45				3.05		0.37		ŧ		3.41

		1983				60.0				169.79		25.38		0.10		*		195.26				2.82		0.42		ŧ		3.24

		1984				81.0				242.30		31.34		0.09		*		273.73				3.01		0.39		ŧ		3.40

		1985				83.0				234.57		35.21		0.09		*		269.87				2.81		0.42		ŧ		3.24

		1986				77.0				210.64		33.09		0.08		*		243.82				2.75		0.43		ŧ		3.18

		1987				66.0				211.10		25.56		0.08		*		236.74				3.19		0.39		ŧ		3.58

		1988				68.0				213.75		27.70		0.07		*		241.52				3.16		0.41		ŧ		3.57

		1989				72.0				229.30		26.67		0.07		*		256.04				3.17		0.37		ŧ		3.54

		1990				74.0				231.56		27.41		0.06		*		259.04				3.12		0.37		ŧ		3.49

		1991				76.0				215.10		27.48				NA		242.58				2.83		0.36		NA		3.19

		1992				79.0				225.66		22.95		0.05		*		248.66				2.85		0.29		ŧ		3.14

		1993				73.0				204.80		21.88		0.16		*		226.83				2.80		0.30		ŧ		3.10

		1994				79.0				218.22		19.39		0.03		*		237.64				2.77		0.25		ŧ		3.01

		1995				71.0				192.13		18.60		0.01		*		210.73				2.69		0.26		ŧ		2.95

		1996				79.0				211.44		19.30		0.07		*		230.91				2.67		0.24		ŧ		2.91

		1997				80.0				210.06		20.24		0.10		*		230.43				2.64		0.25		ŧ		2.90

		1998				80.0				202.06		13.77				NA		215.84				2.52		0.17		NA		2.69

		1999				77.0				177.85		12.16				NA		190.03				2.30		0.16		NA		2.46

		2000				80.0				167.53		11.99				NA		179.52				2.11		0.15		NA		2.26

		2001				76.0				169.22		9.51				NA		178.74				2.24		0.13		NA		2.36

		2002				79.0				151.76		8.61				NA		160.37				1.92		0.11		NA		2.03

		2003				79.0				163.21		8.65				NA		171.97				2.08		0.11		NA		2.19

		2004				81.0				166.84		8.40				NA		175.48				2.06		0.10		NA		2.17

		2005				82.0				166.89		6.14				NA		173.03				2.04		0.08		NA		2.12

		2006				78.0				160.60		3.97				NA		164.57				2.05		0.05		NA		2.10

		2007				94.0				202.74		4.52		1.21		1.21		208.47				2.17		0.05		0.01		2.23

		2008				86.0				198.02		4.01		1.69		1.69		203.73				2.30		0.05		0.02		2.37

		* Indicates that less than 1 million pounds were applied.   ŧ indicates less than 0.01.

		Totals include other pesticide types, including defoliates and dessicants

		.

		Source: Economic Research Service with USDA’s and proprietary data. See Appendix 1





Appendix Table 3.2

		Appendix Table 3.2 - Pesticide use in soybeans, 1960-2008

		Pounds A.I. per planted acre and total pounds A.I. of pesticide applied, by type - Soybeans

		Year

						Millions of Planted Acres				Herbicide		Insecticide		Fungicide		Fungicide		Total				Herbicide		Insecticide		Fungicide		Total

										Millions of Pounds A.I. Applied												Pounds A.I. per Planted Acre

		1960				24.0				1.41		1.22		0.11		*		2.74				0.06		0.05		ŧ		0.11

		1961				28.0				2.27		1.25		0.09		*		3.61				0.08		0.04		ŧ		0.13

		1962				28.0				3.60		1.29		0.08		*		4.97				0.13		0.05		ŧ		0.17

		1963				29.0				4.77		1.34		0.06		*		6.16				0.16		0.05		ŧ		0.21

		1964				32.0				6.13		1.39		0.04		*		7.57				0.19		0.04		ŧ		0.24

		1965				35.0				10.32		1.52		0.02		*		11.88				0.29		0.04		ŧ		0.34

		1966				37.0				12.71		2.03		0.00		*		14.79				0.34		0.05		ŧ		0.40

		1967				41.0				17.70		2.90		0.01		*		20.65				0.43		0.07		ŧ		0.51

		1968				42.0				17.56		2.41		0.01		*		20.03				0.42		0.06		ŧ		0.47

		1969				43.0				25.36		2.82		0.02		*		28.25				0.60		0.07		ŧ		0.66

		1970				43.0				33.20		2.41		0.02		*		35.69				0.77		0.06		ŧ		0.83

		1971				43.0				42.95		2.63		0.03		*		45.66				0.99		0.06		ŧ		1.05

		1972				47.0				48.78		2.26		0.06		*		51.54				1.04		0.05		ŧ		1.10

		1973				57.0				66.06		3.49		0.09		*		70.48				1.17		0.06		ŧ		1.25

		1974				52.0				62.30		2.70		0.12		*		66.36				1.19		0.05		ŧ		1.26

		1975				55.0				70.40		3.73		0.15		*		75.91				1.29		0.07		ŧ		1.39

		1976				50.0				91.50		3.01		0.18		*		96.72				1.82		0.06		ŧ		1.92

		1977				59.0				111.11		4.27		0.17		*		117.24				1.88		0.07		ŧ		1.99

		1978				65.0				112.15		4.70		0.15		*		118.36				1.73		0.07		ŧ		1.83

		1979				71.0				130.53		3.80		0.14		*		135.48				1.83		0.05		ŧ		1.90

		1980				70.0				134.20		3.39		0.13		*		138.39				1.92		0.05		ŧ		1.98

		1981				68.0				140.96		2.61		0.11		*		144.02				2.09		0.04		ŧ		2.13

		1982				71.0				140.51		4.92		0.10		*		145.53				1.98		0.07		ŧ		2.05

		1983				64.0				120.35		3.83		0.10		*		124.27				1.89		0.06		ŧ		1.95

		1984				68.0				135.11		1.49		0.10		*		136.69				1.99		0.02		ŧ		2.02

		1985				63.0				82.77		1.12		0.10		*		83.99				1.31		0.02		ŧ		1.33

		1986				60.0				95.21		0.86		0.09		*		96.16				1.58		0.01		ŧ		1.59

		1987				58.0				64.66		0.23		0.09		*		64.97				1.11		0.00		ŧ		1.12

		1988				59.0				66.37		0.56		0.09		*		67.02				1.13		0.01		ŧ		1.14

		1989				61.0				67.76		0.50		0.09		*		68.34				1.11		0.01		ŧ		1.12

		1990				58.0				80.09		0.31		0.09		*		80.49				1.39		0.01		ŧ		1.39

		1991				59.0				72.19		1.04		0.04		*		73.27				1.22		0.02		ŧ		1.24

		1992				59.0				67.51		0.18		0.12		*		67.82				1.14		0.00		ŧ		1.15

		1993				60.0				66.82		1.15		0.53		*		70.79				1.11		0.02		ŧ		1.18

		1994				62.0				75.24		0.13		0.03		*		76.14				1.22		0.00		ŧ		1.24

		1995				62.0				68.99		0.46		0.02		*		70.23				1.10		0.01		ŧ		1.12

		1996				64.0				76.16		0.48		0.17		*		77.62				1.19		0.01		ŧ		1.21

		1997				70.0				87.15		1.22		0.17		*		89.26				1.24		0.02		ŧ		1.28

		1998				72.0				81.28		0.21				NA		81.49				1.13		0.00		NA		1.13

		1999				74.0				78.62		0.29				NA		78.91				1.07		0.00		NA		1.07

		2000				74.0				80.81		0.03				NA		80.84				1.09		0.00		NA		1.09

		2001				74.0				78.78						NA		78.78				1.06		NA		NA		1.06

		2002				74.0				86.23		0.54		0.02		*		86.79				1.17		0.01		ŧ		1.17

		2003				73.0				88.00						NA		88.00				1.20		NA		NA		1.20

		2004				75.0				88.41		0.60		0.02		*		89.03				1.18		0.01		ŧ		1.18

		2005				72.0				88.98		1.48		0.50		*		90.96				1.24		0.02		ŧ		1.26

		2006				76.0				106.06		2.58		0.48		*		109.12				1.40		0.03		ŧ		1.44

		2007				65.0				82.25		2.56		0.67		*		85.48				1.27		0.04		ŧ		1.32

		2008				76.0				106.22		4.70		1.04		1.04		111.96				1.40		0.06		ŧ		1.48

		* Indicates that less than 1 million pounds were applied.   ŧ indicates less than 0.01.

		Totals include other pesticide types, including defoliates and dessicants

		Source: Economic Research Service with USDA’s and proprietary data. See Appendix 1





Appendix Table 3.3

		Appendix Table 3.3 - Pesticide use in cotton, 1960-2008

		Pounds A.I. per planted acre and total pounds A.I. of pesticide applied, by type - Cotton

		Year

						Millions of Planted Acres				Herbicide		Insecticide		Fungicide		Fungicide		Other		Total				Herbicide		Insecticide		Fungicide		Other		Total

										Millions of Pounds A.I. Applied														Pounds A.I. per Planted Acre

		1960				16.0				1.39		67.11		0.00		*		8.04		76.54				0.09		4.17		ŧ		0.50		4.76

		1961				17.0				1.17		76.12		0.00		*		9.00		86.29				0.07		4.59		ŧ		0.54		5.20

		1962				16.0				1.48		77.47		0.00		*		9.96		88.91				0.09		4.75		ŧ		0.61		5.46

		1963				15.0				1.65		78.73		0.07		*		10.92		91.37				0.11		5.30		ŧ		0.74		6.16

		1964				15.0				2.01		67.90		0.17		*		11.88		81.96				0.14		4.58		ŧ		0.80		5.52

		1965				14.0				5.39		58.77		0.28		*		12.84		77.27				0.38		4.15		ŧ		0.91		5.46

		1966				10.0				5.48		62.94		0.38		*		13.80		82.60				0.53		6.08		ŧ		1.33		7.98

		1967				9.0				5.96		89.55		0.35		*		14.92		110.78				0.63		9.48		ŧ		1.58		11.72

		1968				11.0				13.61		76.73		0.32		*		16.04		106.71				1.25		7.03		ŧ		1.47		9.78

		1969				12.0				12.80		52.73		0.28		*		17.17		82.97				1.08		4.44		ŧ		1.44		6.98

		1970				12.0				15.23		63.28		0.25		*		18.29		97.05				1.28		5.30		ŧ		1.53		8.12

		1971				12.0				20.97		78.64		0.22		*		19.41		119.24				1.70		6.37		ŧ		1.57		9.65

		1972				14.0				19.53		105.10		0.19		*		17.99		142.80				1.40		7.51		ŧ		1.28		10.20

		1973				12.0				24.28		67.40		0.15		*		16.57		108.39				1.95		5.40		ŧ		1.33		8.69

		1974				14.0				21.13		72.15		0.12		*		15.14		108.54				1.54		5.27		ŧ		1.11		7.93

		1975				9.0				16.01		46.80		0.08		*		13.72		76.62				1.69		4.94		ŧ		1.45		8.08

		1976				12.0				21.91		69.17		0.05		*		12.30		103.43				1.88		5.94		ŧ		1.06		8.89

		1977				14.0				19.77		62.10		0.08		*		11.38		93.33				1.45		4.54		ŧ		0.83		6.82

		1978				13.0				20.01		21.16		0.10		*		10.47		51.74				1.50		1.58		ŧ		0.78		3.87

		1979				14.0				20.31		19.01		0.13		*		9.55		49.00				1.45		1.36		ŧ		0.68		3.51

		1980				15.0				21.69		18.72		0.15		*		8.63		49.19				1.49		1.29		ŧ		0.59		3.38

		1981				14.0				24.17		24.41		0.18		*		7.72		56.47				1.69		1.70		ŧ		0.54		3.94

		1982				11.0				19.29		19.10		0.20		*		6.80		45.39				1.70		1.68		ŧ		0.60		4.00

		1983				8.0				15.75		15.92		0.18		*		6.26		38.12				1.99		2.01		ŧ		0.79		4.81

		1984				11.0				20.10		12.10		0.16		*		5.72		38.09				1.80		1.09		ŧ		0.51		3.42

		1985				11.0				16.32		12.45		0.14		*		5.18		34.10				1.53		1.17		ŧ		0.49		3.19

		1986				10.0				20.83		15.74		0.12		*		4.64		41.34				2.07		1.57		ŧ		0.46		4.12

		1987				10.0				19.46		15.27		0.11		*		4.11		38.94				1.87		1.47		ŧ		0.39		3.75

		1988				13.0				21.64		17.48		0.09		*		3.57		42.77				1.73		1.40		ŧ		0.29		3.42

		1989				11.0				18.73		12.37		0.07		*		3.03		34.20				1.77		1.17		ŧ		0.29		3.23

		1990				12.0				25.27		10.10		0.05		*		2.49		37.90				2.05		0.82		ŧ		0.20		3.07

		1991				14.0				29.20		9.73		0.47		*		11.44		50.82				2.08		0.69		ŧ		0.81		3.62

		1992				13.0				27.99		15.20		0.56		*		12.04		55.78				2.11		1.15		ŧ		0.91		4.21

		1993				13.0				29.24		23.48		1.14		*		12.58		66.44				2.18		1.75		ŧ		0.94		4.94

		1994				14.0				33.88		23.94		0.86		*		11.60		70.29				2.47		1.75		ŧ		0.85		5.12

		1995				17.0				40.05		28.21		0.82		*		16.80		85.88				2.37		1.67		ŧ		0.99		5.07

		1996				15.0				31.06		23.56		0.99		*		26.11		81.71				2.12		1.61		ŧ		1.78		5.58

		1997				14.0				30.84		23.30		1.29		1.29		21.53		76.97				2.22		1.68		0.09		1.55		5.54

		1998				13.0				26.43		15.94		0.48		*		10.96		53.81				1.97		1.19		ŧ		0.82		4.02

		1999				15.0				30.48		40.13		0.80		*		13.14		84.55				2.05		2.70		ŧ		0.88		5.68

		2000				16.0				32.62		41.25		0.60		*		12.70		87.16				2.10		2.66		ŧ		0.82		5.62

		2001				16.0				33.09		24.92		0.57		*		14.03		72.62				2.10		1.58		ŧ		0.89		4.61

		2002				14.0				34.35		6.31		0.40		*		14.28		55.35				2.46		0.45		ŧ		1.02		3.97

		2003				13.0				29.95		13.92		0.35		*		13.33		57.54				2.22		1.03		ŧ		0.99		4.27

		2004				14.0				34.11		9.10		0.25		*		15.79		59.25				2.50		0.67		ŧ		1.16		4.34

		2005				14.0				31.91		15.23		0.21		*		15.71		63.06				2.24		1.07		ŧ		1.10		4.43

		2006				15.0				34.67		8.41		0.20		*		17.88		61.16				2.27		0.55		ŧ		1.17		4.00

		2007				11.0				26.09		6.62		0.06		*		13.67		46.44				2.41		0.61		ŧ		1.26		4.29

		2008				9.0				22.43		5.32		0.07		*		9.75		37.56				2.37		0.56		ŧ		1.03		3.97

		* Indicates that less than 1 million pounds were applied.   ŧ indicates less than 0.01.

		Source: Economic Research Service with USDA’s and proprietary data. See Appendix 1





Appendix Table 3.4

		Appendix Table 3.4 - Pesticide use in potatoes, 1960-2008

		Pounds A.I. per planted acre and total pounds A.I. of pesticide applied, by type - Potatoes

						Millions of Planted Acres				Herbicide		Herbicide		Insecticide		Fungicide		Other		Total				Herbicide		Insecticide		Fungicide		Other		Total

										Millions of Pounds A.I. Applied														Pounds A.I. per Planted Acre

		1960				1.0				0.49		*		1.89		4.10		2.71		9.20				0.35		1.35		2.93		1.94		6.57

		1961				2.0				0.53		*		1.95		4.01		2.26		8.75				0.35		1.29		2.65		1.50		5.79

		1962				1.0				0.45		*		1.83		3.91		1.81		8.00				0.33		1.33		2.84		1.31		5.81

		1963				1.0				0.45		*		1.28		3.82		1.36		6.91				0.34		0.96		2.85		1.02		5.17

		1964				1.0				0.46		*		1.09		3.72		0.91		6.19				0.35		0.83		2.84		0.69		4.72

		1965				1.0				0.55		*		1.67		3.63		0.46		6.30				0.39		1.18		2.56		0.32		4.44

		1966				1.0				0.56		*		2.63		3.53		0.01		6.73				0.37		1.76		2.36		0.01		4.49

		1967				1.0				0.49		*		2.40		3.65		1.29		7.83				0.33		1.60		2.43		0.86		5.23

		1968				1.0				0.43		*		2.22		3.77		2.57		8.98				0.31		1.57		2.66		1.81		6.35

		1969				1.0				0.65		*		2.29		3.88		3.84		10.67				0.45		1.57		2.66		2.64		7.32

		1970				1.0				0.65		*		2.32		4.00		5.12		12.10				0.45		1.60		2.76		3.53		8.34

		1971				1.0				1.25		1.25		1.64		4.12		6.40		13.41				0.87		1.14		2.88		4.47		9.36

		1972				1.0				0.93		*		1.05		4.13		6.84		12.95				0.72		0.81		3.17		5.25		9.95

		1973				1.0				1.24		1.24		1.22		4.14		7.27		13.87				0.94		0.91		3.11		5.47		10.43

		1974				1.0				1.52		1.52		1.41		4.15		7.71		14.79				1.07		0.99		2.92		5.42		10.40

		1975				1.0				1.22		1.22		1.13		4.16		8.14		14.65				0.94		0.87		3.20		6.27		11.28

		1976				1.0				1.35		1.35		1.26		4.17		8.58		15.37				0.96		0.90		2.97		6.11		10.94

		1977				1.0				1.28		1.28		1.20		4.15		9.68		16.30				0.91		0.86		2.96		6.92		11.65

		1978				1.0				1.30		1.30		1.35		4.12		10.78		17.55				0.93		0.96		2.94		7.70		12.53

		1979				1.0				0.73		*		1.39		4.10		11.89		18.10				0.56		1.07		3.17		9.17		13.97

		1980				1.0				0.66		*		1.63		4.08		12.99		19.35				0.56		1.39		3.47		11.05		16.47

		1981				1.0				0.72		*		1.73		4.05		14.09		20.59				0.57		1.38		3.23		11.22		16.40

		1982				1.0				1.36		1.36		1.77		4.03		15.19		22.34				1.04		1.36		3.09		11.66		17.15

		1983				1.0				1.40		1.40		1.54		3.97		15.01		21.92				1.10		1.21		3.12		11.81		17.24

		1984				1.0				1.44		1.44		1.59		3.91		14.83		21.78				1.08		1.20		2.93		11.12		16.33

		1985				1.0				1.49		1.49		1.68		3.84		14.65		21.66				1.06		1.19		2.73		10.42		15.40

		1986				1.0				1.90		1.90		1.60		3.78		14.47		21.76				1.51		1.27		3.01		11.52		17.31

		1987				1.0				2.45		2.45		1.63		3.72		14.30		22.10				1.86		1.24		2.83		10.86		16.78

		1988				1.0				2.66		2.66		1.43		3.66		14.12		21.87				2.07		1.12		2.85		10.99		17.02

		1989				1.0				2.45		2.45		1.40		3.60		13.94		21.39				1.88		1.07		2.76		10.68		16.39

		1990				1.0				2.14		2.14		2.89		3.54		13.76		22.32				1.53		2.06		2.53		9.83		15.95

		1991				1.0				2.35		2.35		3.12		3.47		20.93		29.87				1.67		2.22		2.46		14.87		21.22

		1992				1.0				2.06		2.06		3.21		3.57		24.44		33.28				1.54		2.40		2.66		18.25		24.85

		1993				1.0				3.32		3.26		4.07		4.77		33.84		46.00				2.39		2.93		3.43		24.35		33.10

		1994				1.0				2.64		2.64		3.48		5.77		39.23		51.13				1.86		2.45		4.06		27.59		35.96

		1995				1.0				2.70		2.70		2.69		6.92		31.76		44.07				1.93		1.92		4.94		22.68		31.46

		1996				1.0				3.18		3.18		2.84		7.65		33.12		46.79				2.18		1.96		5.26		22.77		32.17

		1997				1.0				3.05		3.05		3.03		9.79		33.47		49.33				2.21		2.19		7.08		24.19		35.66

		1998				1.0				2.81		2.81		2.44		7.39		42.37		55.01				1.98		1.72		5.22		29.93		38.85

		1999				1.0				2.80		2.80		3.23		8.08		46.13		60.24				2.03		2.35		5.87		33.52		43.77

		2000				1.0				2.69		2.69		2.14		6.62		44.60		56.06				1.95		1.55		4.79		32.25		40.53

		2001				1.0				2.25		2.25		2.12		6.62		38.42		49.40				1.80		1.70		5.31		30.81		39.62

		2002				1.0				2.40		2.40		1.65		5.54		42.85		52.44				1.85		1.27		4.26		32.97		40.35

		2003				1.0				2.14		2.14		1.95		6.99		39.45		50.53				1.68		1.53		5.49		30.97		39.67

		2004				1.0				2.54		2.54		1.65		6.42		42.66		53.26				2.13		1.38		5.38		35.77		44.67

		2005				1.0				1.97		1.97		1.26		5.76		30.90		39.89				1.77		1.14		5.19		27.88		35.99

		2006				1.0				2.03		2.03		1.74		5.77		31.91		41.44				1.78		1.53		5.06		28.00		36.37

		2007				1.0				2.28		2.28		1.45		5.43		41.49		50.66				2.00		1.27		4.76		36.33		44.36

		2008				1.0				2.32		2.32		1.38		5.31		43.52		52.53				2.19		1.30		5.01		41.07		49.58

		* Indicates that less than 1 million pounds were applied.   ŧ indicates less than 0.01.

		Source: Economic Research Service with USDA’s and proprietary data. See Appendix 1





Appendix Table 3.5

		Appendix Table 3.5 - Pesticide use in wheat, 1960-2008

		Pounds A.I. per planted acre and total pounds A.I. of pesticide applied, by type - Wheat

						Millions of Planted Acres				Herbicide		Insecticide		Insecticide		Fungicide		Fungicide		Total				Herbicide		Insecticide		Fungicide		Total

										Millions of Pounds A.I. Applied														Pounds A.I. per Acre

		1960				55.0				5.56		0.92		*		0.00		*		6.48				0.10		ŧ		ŧ		0.12

		1961				56.0				5.81		0.91		*		0.00		*		6.72				0.10		ŧ		ŧ		0.12

		1962				49.0				5.41		0.91		*		0.00		*		6.31				0.11		0.02		ŧ		0.13

		1963				53.0				5.78		0.90		*		0.00		*		6.68				0.11		0.02		ŧ		0.13

		1964				56.0				10.20		0.89		*		0.00		*		11.09				0.18		0.02		ŧ		0.20

		1965				57.0				8.28		0.88		*		0.00		*		9.19				0.14		0.02		ŧ		0.16

		1966				54.0				8.68		0.88		*		0.00		*		9.61				0.16		0.02		ŧ		0.18

		1967				67.0				10.10		1.04		1.04		0.00		*		11.23				0.15		0.02		0.02		0.17

		1968				62.0				9.29		1.21		1.21		0.00		*		10.63				0.15		0.02		0.02		0.17

		1969				53.0				7.19		1.38		1.38		0.00		*		8.74				0.13		0.03		0.03		0.16

		1970				49.0				7.85		1.54		1.54		0.00		*		9.60				0.16		0.03		0.03		0.20

		1971				54.0				10.11		1.71		1.71		0.00		*		12.07				0.19		0.03		0.03		0.22

		1972				55.0				10.25		2.82		2.82		0.17		*		13.44				0.19		0.05		0.05		0.24

		1973				59.0				11.95		3.92		3.92		0.34		*		16.36				0.20		0.07		0.07		0.28

		1974				71.0				15.22		5.03		5.03		0.52		*		20.86				0.21		0.07		0.07		0.29

		1975				75.0				14.55		6.13		6.13		0.69		*		21.42				0.19		0.08		0.08		0.29

		1976				80.0				16.48		7.24		7.24		0.86		*		24.57				0.20		0.09		0.09		0.31

		1977				75.0				15.41		6.51		6.51		0.88		*		22.80				0.20		0.09		0.09		0.30

		1978				66.0				18.83		5.78		5.78		0.91		*		25.51				0.29		0.09		0.09		0.39

		1979				71.0				21.01		5.04		5.04		0.93		*		26.98				0.29		0.07		0.07		0.38

		1980				81.0				26.15		4.31		4.31		0.95		*		31.41				0.32		0.05		0.05		0.39

		1981				88.0				23.34		3.58		3.58		0.98		*		27.90				0.26		0.04		0.04		0.32

		1982				86.0				23.92		2.85		2.85		1.00		1.00		27.78				0.28		0.03		0.03		0.32

		1983				76.0				17.97		2.22		2.22		0.90		*		21.09				0.24		0.03		0.03		0.28

		1984				79.0				19.36		1.58		1.58		0.79		*		21.74				0.24		0.02		0.02		0.27

		1985				76.0				17.50		0.95		*		0.69		*		19.13				0.23		0.01		ŧ		0.25

		1986				72.0				17.75		0.31		*		0.59		*		18.64				0.25		0.00		ŧ		0.26

		1987				66.0				16.13		0.84		*		0.48		*		17.45				0.24		0.01		ŧ		0.27

		1988				66.0				17.54		0.56		*		0.38		*		18.47				0.27		0.01		ŧ		0.28

		1989				77.0				25.80		0.43		*		0.28		*		26.51				0.34		0.01		ŧ		0.35

		1990				77.0				19.81		0.34		*		0.17		*		20.31				0.26		0.00		ŧ		0.26

		1991				70.0				15.39		0.46		*		0.01		*		15.86				0.22		0.01		ŧ		0.23

		1992				72.0				12.01		0.50		*		1.16		1.16		13.66				0.17		0.01		ŧ		0.19

		1993				72.0				18.38		0.74		*		0.63		*		19.77				0.25		0.01		ŧ		0.27

		1994				70.0				21.01		1.77		1.77		0.02		*		22.80				0.30		0.03		0.03		0.32

		1995				69.0				20.66		1.43		1.43		0.02		*		22.11				0.30		0.02		0.02		0.32

		1996				75.0				23.67		2.89		2.89		0.71		*		27.37				0.32		0.04		0.04		0.36

		1997				70.0				21.99		1.58		1.58		0.64		*		24.28				0.31		0.02		0.02		0.34

		1998				66.0				20.09		0.55		*		0.35		*		20.99				0.31		0.01		ŧ		0.32

		1999				63.0				17.80		0.39		*		1.00		*		19.19				0.28		0.01		ŧ		0.31

		2000				63.0				17.24		1.14		1.14		0.36		*		18.74				0.28		0.02		0.02		0.30

		2001				59.0				16.10		0.64		*		0.28		*		17.03				0.27		0.01		ŧ		0.29

		2002				60.0				13.66		0.79		*		0.32		*		14.78				0.23		0.01		ŧ		0.25

		2003				62.0				17.35		0.42		*		0.44		*		18.21				0.28		0.01		ŧ		0.29

		2004				60.0				18.65		0.67		*		0.65		*		20.22				0.31		0.01		ŧ		0.34

		2005				57.0				16.95		0.31		*		0.78		*		18.06				0.30		0.01		ŧ		0.32

		2006				57.0				23.76		0.55		*		0.56		*		24.88				0.41		0.01		ŧ		0.43

		2007				60.0				19.12		0.51		*		1.02		1.02		20.74				0.32		0.01		ŧ		0.34

		2008				63.0				20.37		1.26		1.26		1.68		1.68		23.31				0.32		0.02		0.02		0.37

		* Indicates that less than 1 million pounds were applied.   ŧ indicates less than 0.01.

		Totals include other pesticide types including defoliates and dessicants

		Source: Economic Research Service with USDA’s and proprietary data. See Appendix 1






