INDEX

[Note: The index is alphabetized word-by-word (e.g., Land use Ammonia, 91

precedes Landlords).]

A cidification, 48

Acreage Reduction Program (ARP), 10, 12

Agricultural Conservation Program (ACP), 274-76, 319
terminated by Farm Act of 1996, 258

Agricultural Foreign Investment Disclosure Act of 1978
(AFIDA), reporting requirements, 333

Agricultural Land Values Survey (ALVS), 329

Agricultural landsSee alscCropland; Grassland pasture and
range

agricultural land valuesSeeFarm real estate values
Agricultural Land Values Survey (ALVS), 329
cash rents, 54, 57-58, 62
definitions, 12, 24, 38
farm real estate valueSeeFarm real estate values
Farmland Protection Program (FPP), 257
forest landsSeeForest lands
grazing landsSeeGrassland pasture and range
irrigated landsSeelrrigation
land quality.SeeSoil quality
leasing of farmland, 30-34
ownership and leasinGeeland tenure
protection/preservation efforts, 11-15, 36-37
prime farmland classification as soil/land

quality measurement technique, 42-44
property rights issue&eeProperty rights
rangelandsSeeGrassland pasture and range
soil quality. SeeSoil quality
taxes, real estate, 60-62eeFarm real estate taxes
tenure issues, ownership and leasing of farmland, 30-34.

See alsd.and tenure
wetlands.SeeWetlands

Agricultural Marketing Service
pesticide record-keeping, 263

Agricultural productivity, 241-44

Agricultural Research Service (ARS), 243, 251, 262-63
Agricultural Resource Conservation Demonstration Project, 36
Agricultural Resource Management Study (ARMS), 329

Air pollution and control
air quality, conflicts among land uses, 19
carbon dioxide, 21, 158
crop residue management, reduced carbon dioxide
emissions, 158
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Anhydrous ammonia, 98, 114

Animal waste
cryptosporidia infection, water pollution, 91
establishment of markets, 219-20
manure management techniques, 217-18
nitrogen, 91
nutrient management, general§eeNutrient management
organic waste management techniques, 217-18
sources and usage as fertilizer, 99
storage failures, 91
water pollution issues, 84, 90-91, 99, 273

Army Corps of Engineers
Clean Water Act, Section 404 permits, 317
conservation and environmental programs, 264, 269

ARP (Acreage Reduction Program), 10, 12

ARS. SeeAgricultural Research Service

Bacillus thuringiensigbt), 131, 181, 188 192, 199

Barley
cropland harvested, 7-9
cropland idled, 10
irrigation, 72

Bioengineering
bioengineered herbicide tolerance as pest management
technique, 191
host plant resistance, biological pest management
technique, 193-94
intellectual property rights (IPRs), 246-48

Biological pest management, 181, 191-94
Biomass.SeeFuel and energy
Bt. See Bacillus thuringiensis

Bureau of Land Management (BLM)
conflicts among land uses, 15-17
fees, grazing units (AUMSs), 58-59
lands under authority of, 28-29
water development and management, 269

Bureau of Reclamation (BOR)
Central Valley Project (California), 78, 238
technical assistance provided by, 238
water supplied by, 73, 77-78
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Cancer risksSeeHealth risks

Carbon dioxide emissions, 21, 158

Cash rents on agricultural lands, 54, 57-58, 62
Cattle.SeeLivestock

Census of Agriculture, Bureau of the Census, 329-30
Chemicals.SeeNutrients and Pesticides

Chemigation, 233, 273

Chesapeake Bay, 84, 280

Clean Air Act (CAA), 128-29, 135, 140

Clean Lakes Program, 268, 272, 280

Clean Water Act (CWA), 83, 268, 270
animal waste discharges, 91, 218, 256
Corps of Engineers, Section 404 permits, 317, 320-21
pesticides, 128-29
regulation of landowners, 35
water quality defined, 83
wetlands, 313, 320-21

Climate change, 21, 158, 248
Coastal Zone Management Act, 268, 271

Colorado River Salinity Control Program (CRSCP),
267, 274, 277
Farm Act of 1996, terminated program, 258

Commercial fertilizer, 98-1125ee alsd\utrients
Compaction, 47
Composting, 100, 111

Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA), 128-29

Comprehensive State Ground-Water Protection
Program (CSGWPP), 268, 272

Conservation and environmental programs, 256-69

Conservation Compliance Program, 251, 297-3#& also
Erosion
commodity program changes, effect on compliance
incentives, 306
Conservation Compliance Status Review, 330
conservation plans and systems, 300-02
costs and benefits, 303-06
definitions, 307
erosion reduction on HEL, 302-03
history and overview, 297-98

Conservation Farm Option (CFO), 257, 274
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Conservation Loans and Farm Debt Cancellation
Easements, 263

Conservation of Private Grazing Land Initiative, 257-58

Conservation Reserve Program (CRP), 12, 28686also
Erosion

costs and benefits, 293-96
cropland idled, 10
defined, 12, 279, 286
easements, 35
effectiveness of program, 292-93
Farm Act of 1996, effect on, 293-95
purpose and history, 10, 35, 279, 286
status of program, 286-91
wildlife habitat enhancement, 18, 292

Conservation Technical Assistance (CTA), 258-60, 276, 319

Conservation Technology Information Center (CTIC)
Survey of Crop Residue Management, 331

Conservation tillageSee alsaCrop residue management
defined, 156

Cooperative Research and Development Agreements, 250

Cooperative State Research, Extension, and Education Service

(CSREES), 260, 263

Corn
chemigation, 233
crop residue management, 160-62, 165
cropland harvested, 7-9
cropland idled, 10
cropping patterns, 176, 194
fertilizer use, 101-02, 105-07
fuel ethanol produced from, 139-41
host plant resistance to pests, 193-94
irrigation, 68, 72
new uses, 20
nitrogen balances, 206
pesticide use, 117-21, 164, 182
Plant Variety Protection Certificates, 247

Corps of EngineersSeeArmy Corps of Engineers

Cotton
crop residue management, 161-63
cropland harvested, 7-9
cropland idled, 10
cropping management (crop rotation), 177, 194
fertilizer use, 101
irrigation, 68, 72
nitrogen balances, 206
pesticide use, 117-21, 182, 186-87

Cover crops, 217, 220
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CRIS (Current Research Information System), 332
CRM. SeeCrop residue management
Crop acreage base, defined, 12

Crop residue management (CRM), 155-74
Action Plan, 167
adoption and use, 163-70, 250
factors affecting, 163-71
benefits from adoption and long-term usage, 155-58
Crop Residue Management (CRM) Survey, 331-32
definitions, 156
economic benefits, 157, 163
erosion reduction benefits, 155-57
farm machinery industry, effect on, 150
groundwater quality, pesticide and nutrient application/
absorption issues, 170-71
highly erodable land (HEL) issues, 167-69, 301
historic overview, 155
long-term soil productivity benefits, 157
major crops, use on, 160-63, 165
moisture retention benefits, 157
national use, 158-60
nutrient management problems, 170
application/absorption concerns, groundwater
quality issues, 170-71
pesticide use, 164-66
application/absorption concerns, groundwater
quality issues, 170-71
production costs, impact on adoption, 166-67
production management techniques, 155-74
regional use, 158-60
runoff inhibition and capture benefits, 157
soil productivity benefits, 157

surveys, Crop Residue Management (CRM) Survey, 331-32

water infiltration benefits, 157
weed control and tillage systems, 168
yield response, 163-64

Cropland
biomass and fuel production, 20
cash rents, 54, 57-58, 62
climate change, 21
definitions, 12, 24
Federal programs, 10, 12
harvested cropland acreage estimates, 7-10
idled acreage under Federal programs, 10
irrigated. Seelrrigation
land use issues, 2-26
land use in contiguous 48 States, 2-3
ownership, 28
pest controlSeePest management; Pesticides
preservation of agricultural lands, 11-15
real estate valueSeeFarm real estate values
residue.SeeCrop residue management
rotation of cropsSeeCropping management
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soil amendmentsSeeNutrients
use and programs, 6-10, 12
wetlands, 321

Cropping management, 175-80
adoption and use, factors affecting, 179
benefits of crop rotation, 175-76
chemical use, 177-79
cover crops, 217
defined, 220
cropping patterns, 176-77
Cropping Practices Surveys (CPS), 330-31
cultural pest management techniques, 194-95
definitions, 176, 307
environmental benefits of crop rotations, 175-76
erosion issues, 176, 179-80
fertilizer use, effect, 179, 217
herbicide use, effect, 177-79
insecticide use, effect, 179
monoculture vs. rotation, 175, 179

CRP.SeeConservation Reserve Program

Cryptosporidia
gastrointestinal infection, animal waste pollution
of water supply, 91

CSGWPP (Comprehensive State Ground-Water Protection
Program), 268, 272

CSREES (Cooperative State Research, Extension, and
Education Service), 260, 263

Cultural pest management techniques, 194-95

Current Research Information System (CRIS), 332

Dairies, 91, 135See alscAnimal waste

Deficiency payments, 10, 12
Diversion programs, 9-10, 12
Drainage Seelrrigation, Wetlands

Drinking water, 204See als®afe Drinking Water Act

Easements, 35-37, 257, 318-20, 324

Conservation Loans and Farm Debt Cancellation
Easements, 263

Economic Research Service (ERS)
conservation data and research, 262-63

ECP (Emergency Conservation Program), 260
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Electricity. SeeFuel and energy Farm Act of 1980

. Farmland Protection Policy Act, preservation measures, 36
Emergency Conservation Program (ECP), 260

Farm Act of 1985 (Food Security Act), 297
Conservation Compliance PrograBeeConservation
Compliance Program
Conservation Reserve PrograBeeConservation

Emergency Watershed Protection Program, 260

Emergency Wetlands Reserve Program, 320, 324

Endangered species, 17, 26&e alsdNildlife habitat Reserve Program
instream water, demand and protection, 80-81 Swampbuster provisions, 2, 317, 319
Endangered Species Act (ESA), 17, 35, 80, 269 Farm Act of 1990 (Food, Agriculture, Conservation,

and Trade Act)
Farms for the Future Act, Agricultural Resource
Conservation Demonstration Project, 36
pesticide record-keeping, 263
Water Quality Incentive Projects (WQIF§eeWater
Quality Incentive Projects

Energy.SeeFuel and energy

Environmental preservation, 35-37
Federal land use conflicts, 17-19
programsSeeConservation and environmental programs

Environmental Protection Agency (EPA)
conservation and agriculture programs, 268
expenditures, 264
pesticide registration, 129
water quality programs, 270-72

Farm Act of 1996 (Federal Agriculture Improvement
and Reform Act)
Acreage Reduction Program (ARP), effect on, 10
Conservation of Private Grazing Land Initiative, 257-58
Conservation Reserve Program (CRP), effect on, 293-95

Environmental Quality Incentives Program (EQIP), 169, cropland idled, 10
219, 237-39, 255-57, 274 effect upon farmland real estate values, 63

. . Environmental Quality Incentives Program (EQIP), 169, 219,
EPA. SeeEnvironmental Protection Agency 237.39 255-57 274

Farmland Protection Program (FPP), 36, 257

EQIP. SeeEnvironmental Quality Incentives Program ; .
Flood Risk Reduction Program, 257

Equipment.SeeFarm machinery funding for farmland acquisition, 36
] highly erodible land (HEL), 298
Erosion programs eliminated or modified by, 12, 126, 258, 274, 319

control, prevention, conservation practices

) - ) ) > purpose, 256
conservation practices in major producing States, 34

water quality programs, 258, 274-75

SeeCrop r.esidue management wetlands, 319
SeeCropping management
Seelrrigation Farm machinery, 142-53
control, prevention, conservation programs capital expenditures, 144-45
conservation and environmental programs overview, 255-69 computer-assisted farming methods, effect on machinery
SeeConservation Compliance industry, 149-50
SeeConservation Reserve Program conservation tillage practices, changes affecting machinery
SeeWater quality programs industry, 150
effect on wetlands, 313-15 crop residue management, effect, 150
erodibility, as a soil quality consideration, 44-47 depreciation, 144-45
highly erodible land (HEL), 46, 167-69, 297-306 exports, 150-51
polyacrylamide (PAM), soil amendment, 233 factors affecting demand, 145-49
reduction resulting from USDA conservation programs, 265-66 farming practices, changes affecting machinery industry,
149-50

ERS,SeeEconomic Research Service foreign trade issues, 150-52

imports, 150, 152

"precision agriculture" methods, effect on machinery
Ethanol fuels, 139-41 industry,149-50

prices, 145-48

safety, 142-43

Family farms, 32 sales statistics, 142-44
Farm real estate taxes, 60-62

ESA. SeeEndangered Species Act
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Farm Real Estate Tax Survey, 332

Farm real estate values, 50-54
factors affecting, 62-63
statistical trends, 50-54
surveys
Agricultural Land Values Survey (ALVS), 329
data collection, 64
June Agricultural Survey (JAS), 333

Farm Service Agency
programs administered by, 256-64
program funding, 261-62

Farm*A*Syst, 274
Farmland.See Agricultural lands; Cropland
Farmland Protection Program (FPP), 36, 257

Federal Agriculture Improvement and Reform Act of 1996.
SeeFarm Act of 1996

Federal Crop Insurance, 298
Federal Crop Insurance Corporation, 196
Federal Food, Drug, and Cosmetic Act (FFDCA), 128-29

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA),
128-29, 256, 268
exemptions for minimum-risk pesticides, 196

Federal Land Policy and Management Act, 28

Federal lands
acquisition, grants, and disposal history, 27-29
land use, 15-17
managementSeeBureau of Land Management; National
Forest System (NFS)
private interests, 29

Federal programs$ee alsdConservation and environmental
programsspecific program by name
cropland, land us&eelLand use
water costs, 77-78

Fertilizer. SeeNutrients
FFDCA (Federal Food, Drug, and Cosmetic Act), 128-29

FIFRA. SeeFederal Insecticide, Fungicide, and Rodenticide
Act

FIP (Forestry Incentives Program), 263

Fish and Wildlife Service (FWS)
land holdings, 29
land management, 28
conflicts among uses, 15
Partners for Wildlife habitat restoration program, 320
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Fish contamination and fishkills, 84, 86, 91, 183, 204

Floods, 85, 269
Emergency Watershed Protection Program, 260
Flood Risk Reduction Program, 257
levees and wetlands, 323-25
National Flood Insurance Reform Act of 1994, 324
PL-566 (Small Watershed Program), 263

Food, Agriculture, Conservation, and Trade Act of 19k
Farm Act of 1990

Food Quality Protection Act of 1996, 128-29
Food Security Act of 198%eeFarm Act of 1985

Foreign ownership of agricultural land, 30
Agricultural Foreign Investment Disclosure Act of
1978 (AFIDA), reporting requirements, 333

Forest landsSee alsdNational Forest System (NFS) lands
defined, 24
deforestation, 314-15
Federal lands, conflicts in usage, 15-17
Forest Stewardship Program (FSP), 263
Forestry Incentives Program (FIP), 263
grazed forest land, defined, 24
major land uses in contiguous States, 2
Stewardship Initiative Program (SIP), 263
wetlands, 311
exempt under proposed changes to Swampbuster
provisions, 321

Forest Service
land holdings, 29
programs administered by, 261-63

FPP (Farmland Protection Program), 36, 257

Fruit crops (orchards)
chemigation, 233
cropland harvested, 8
field sanitation and water management, 194
irrigation, 68, 72
microbial pesticides and pheromones, 192, 196
organic production, 196-98
pest management systems, 187-88
pesticide use, 117-21, 182

FSA. SeeFarm Service Agency
FSP (Forest Stewardship Program), 263

Fuel and energy, 135-41
biomass energy production, 20, 137-41

corn and other crops, use for biomass and fuel production, 20

ethanol, 139-141
food processing usage, 137
fossil fuel emissions, 158
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historical and statistical overview, 135-37
prices and expenditures, 136-38
production input issues, 135-41
water use for thermoelectric power, 68-70

Fumigants SeePesticides
Fungi. SeePest management
Fungicides SeePesticides

FWS. SeeFish and Wildlife Service

( ;enetic engineerindseeBioengineering

Global warming, 21, 158, 248

Grain
cropland harvested, 7-9

Grassland pasture and range
cash rents, 54, 58-60, 62
Conservation of Private Grazing Land Initiative, 257-58
defined, 24
grazed forest land, defined, 24
grazing fees and units (AUMs), 58-59
land use in contiguous states, 1S2e alsd-and use
ownership.SeelLand tenure
real estate valueSeeFarm real estate values

Grazing fees, 58-59

Grazing landSeeGrassland pasture and range

Great Lakes, 83-84, 280

Great Plains Conservation Program (GPCP), 258, 274, 319
"Green" technology adoption and transfer, 249-52

Groundwater
Comprehensive State Ground-Water Protection
Program (CSGWPP), 268, 272
crop residue management, effect on water quality, 170-71
irrigation withdrawals, 68-70
pesticides and nutrients, 90, 183

application/absorption issues, 170-71

pollution, 46, 86
vulnerability index, 92
water quality, 46, 84, 170-78ee alsdVater quality
water use and pricing issues, 74-76
wells. SeeWells, water
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chemigation, 233
cropland harvested, 7-8
irrigated, 68, 72

Health risks
integrated pest management (IPM), reduction in risks, 181-82
nutrient management, 204
pesticides, 122-25, 182-83

Herbicides.SeePesticides
Highly erodoble land (HEL)SeeErosion

Hydrologic Unit Area and Demonstration Projects, 221

CM (Integrated Crop Management), 276-77

InsecticidesSeePesticides

Insects.SeePest management; Pesticides

Integrated Crop Management (ICM), 276-77

Integrated pest management (IPi@eePest management
Intellectual property rights (IPRs), 246-48

IPM. Seelntegrated pest management

Irrigation, 67-81, 225-32
application rates, 72-73
application systems, 226-32
Bureau of Reclamation, 73, 77-78
capital expenditures for technological improvements, 236
chemigation, 233, 273
conservation management and efforts, 225, 233-35, 239
consumptive use, 70-71, 234-35
conveyance systems, 228-29
drainage management systems, 232-33
economic benefits of management, 226
erosion control measures, 233
Farm and Ranch Irrigation Survey (FRIS), 74, 332
Federal projects, water costs, 77-78
flow measurement, 232
gravity-flow systems, 226-29, 231
border systems, 226-29
flooding, 226-29
furrow irrigation, 226-29, 231
open-ditch irrigation, 226-29
groundwaterSeeGroundwater
instream water, demand and protection, 80-81, 225
land irrigated, 68, 71-72
management, 217, 225-40
policies and programs for improved management, 237-39
polyacrylamide (PAM), erosion control soil amendment, 233
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pressurized systems, 230-32
drip/trickle systems, 230-32
sprinkler systems, 230-32
prices and costs, 67-82, 236-39
pumping costs, 74-76
reallocation, 68, 78, 239
subsidization, 77-78
surface waterSeeSurface water
technological improvements, 226-37
water quality improvement, 225-26, 236
Water Quality Program (WQP), 279
water loss, 228, 234-35
water sources, 68-71
water supply
Bureau of Reclamation (BOR) allocation authority, 77-78
national view, 67-68
technological improvements, effect, 237
water use, 67-82
reductions in, 226-33
weather, regional effect, 71-72, 232
wells, 74
wetlands, 313-15
withdrawals, 68-70

\]Jne Agricultural Survey (JAS), 333

L agoons for animal waste, 90-91

Lakes.SeeSurface water

Land and Water Conservation Fund (LWCF), 29-30
Land capability and suitability, 42

Land quality.SeeSoil quality

Land tenure, 27-40

defined, 27

farmland tenure, 30-35

Federal restrictions on use of laf@kelLand use
leasing.Seeleasing

nonfederal programs to preserve land, 36-40
ownership of U.S. land, 27-34

property rightsSeeProperty rights

public domain, acquisition and disposal history, 27-29
size and structure of farms, 30-34

Land trusts, 37

Land use, 1-26

air quality, agricultural pollution, 19
Bureau of Land Management (BLM) lands,
usage conflicts, 15-17

choice of use: theory and practice, 2
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climatic change, potential global impact on cropland, 21
cropland useSeeCropland
definitions, 24
environmental preservation conflicts and issues, 17-19
Federal cropland programSeeCropland
Federal lands, 15-19
Federal restrictions, 35-36
forest landsSeeForest lands; National Forest System
major land uses in 48 contiguous States, 1-6
National Forest System (NFS) lands, usage conflicts, 15-17
private property rightsSee alsd’roperty rights
Federal restrictions, 35-36
public lands, 15-19
recreation and wildlife areas, special uses, 3-4
regional changes, 5-6
rights of property owners, federal restrictions, 35-36
State and local regulation, 273
urban land, 3-4See alsdJrban land
wetlands, 18-19, 310-13

LD50 dose, 124, 133
Leaching, 86

Leasing

farmland, 30-34

cash rents on agricultural lands, 54, 57-58, 62
nonfarming landlords, 33

water rights, 239

Levees and wetlands, 323-25
Lime, 98, 105

Livestock, 32

grazing fees, 58-59
grazing landSeeGrassland pasture and range
waste.SeeAnimal waste

Louisiana Purchase, 27

LWCF (Land and Water Conservation Fund), 29-30

M achinery.SeeFarm machinery

Magnesium, 98

Management Systems Evaluation Areas (MESASs), 221
Manure.SeeAnimal waste

Methanol, 140

Micronutrients.SeeNutrients

Minnesota Agri-Power project, 252

Mulch-till. SeeCrop residue management
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Municipal and industrial wastes, 99-100, 111

National Estuary Program, 268, 272, 280

National Flood Insurance Reform Act of 1994, 324

National Forest System (NFS) lands, 28
conflicts among land uses, 15-17

National Park Service (NPS) lands, 28-29
management conflicts, 15

National Pollutant Discharge Elimination System (NPDES)
Permit Program, 268

National Resources Inventory (NRI) survey, nonfederal
lands, 333

Natural resource research, 248-49
conservation data and research, 262-63

Natural Resources Conservation Service (NRCS)
Conservation Compliance Status Review, 330
National Resources Inventory (NRI) survey, 333
programs administered by, 256-67
Soil Quality Institute, 48
technical assistance for irrigation, 238

Nature Conservancy, 37
NFS. SeeNational Forest System
Nitrates, 46, 85-88, 92, 204

Nitrification inhibitors, 217
defined, 220

Nitrogen.SeeNutrients

Nonpoint Source Program, 271
No-till. SeeCrop residue management
NPDES Permit Program, 268
NPS.SeeNational Park Service

Nutrient management, 202-28ee alsdNutrients

application timing requirements, 216

chemigation as nutrient management practice, 233

computation and use of residual balances, 205-07

crop selection management techniques, 217

cropping management, effect on fertilizer use, 179

irrigation management techniques, 217
improvement programs and policies, 218-20

needs assessment testing, 207-16, 250

organic waste management techniques, 217-18

placement techniques, 216-17

product selection, 217
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residual balance, 205-07

nitrogen balances, 206
phosphorus balances, 207

Nutrients, 97-115Seealso Nutrient management
animal wasteSeeAnimal waste
Chemical Use Surveys, 330
commercial fertilizer, 98-112

crop use variations, 101-06

cropping management, effect on use, 179

factors affecting usage, 106-12, 216

imports, 98

reduction resulting from USDA conservation programs, 267
regional use variations, 101-06

use and product change (1960-95), 100-01

definitions, 114

groundwater vulnerability index, 92
history and usage of, 97

industrial wastes, 99-100
manure.SeeAnimal waste
micronutrients, 99, 105

defined, 114

municipal and industrial wastes, 99-100
nitrogen

residual balance management, 205-07
runoff pollution, 86-88, 204

pollution, 86-88, 94, 204
sources, 88, 94, 97-100

animal manure, 99
commercial fertilizer, 97-99

water quality issues, runoff pollution, 86-88, 204

Oats

cropland harvested, 8-9
cropland idled, 10
Plant Variety Protection Certificates, 247

Occupational safety and health
farm machinery, 143
pesticides, 123-25

Odors, 19

Organic farming systems, 196-99
certification requirements, 196-97
“certified organic" labeling requirements, 198
Chemical Use Surveys, 330
production statistics, 198

Organic Foods Production Act of 1990, 196-97
Ownership of landSeelLand tenure

Oxygenated fuel, 140

Ozone, 19, 21, 129, 140
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Patents, 246-48, 250 Bacillus thuringiensigbt), 192
microbial pesticides, 192

Pathogens, 91 minimume-risk pesticides, 196
pheromones, 192
Pest management, 181-2@:e alsd’esticides certifaction of applicators, 272

application tools and techniques, 189 Chemical Use Surveys, 330
Bacillus thuringiensis192, 199 Clean Air Act of 1970, 128-29
beneficial organisms, 193, 199 Clean Water Act of 1972, 128-29
bioengineered herbicide tolerance, 191 Comprehensive Environmental Response, Compensation,
biological pest management, 181, 191-94, 199 and Liability Act (CERCLA), 128-29
biorational pesticides, 192, 196 dietary risk, residue tolerance levels, 128
biotechnology, 251 Environmental Stewardship Program, 198
crop residue management factors affecting use, 125-31

effect on use of, 164-66 Federal agricultural programs, 126

pesticide application/absorption concerns, 170-71 Federal Food, Drug, and Cosmetic Act (FFDCA), 128-29
crop rotation, 176-79, 199 Federal Insecticide, Fungicide, and Rodenticide Act
cultural pest management, 194-95 (FIFRA), 128-29
economic thresholds, 189 Food Quality Protection Act of 1996, 128-29
environmental damage costs, reduction through fumigants, use on major crops, 121

integrated pest management (IPM), 181-82 fungicides, use on major crops, 121
expert systems computer software, 189-90 groundwater
health damage costs, reduction through integrated pest crop residue management, pesticide application/
management (IPM), 181-82 absorption concerns, 170-71

herbicides SeePesticides vulnerability index, 92
historical overview, 181 herbicides
host plant resistance through bioengineering, 193-94 crop residue management, 168
insecticidesSeePesticides cropping management, effect on use, 177-79
integrated pest management (IPM), 195-96 major crops, use on, 117-18, 164-66

crop residue management, weed control and reduction of use, 188-200

tillage systems, 168 residues, water pollution, 88-90

encouraged by governmental policies and programs, 181 historical overview, 125-26

reduced pesticide health and environmental insecticides

damage costs, 181-82 cropping management, effect on use, 177-79

research and promotion, 195 major crops, use on, 118, 121, 164-66
management systems and practices, 182-95 crop residue management, weed control and
microbial pesticides, 192, 199 tillage systems, 168
organic farming, 196-98 legislation, 128-29
pest resistance problems, 181 maximum contaminant levels (MCL), 88
pesticide-based management systems on major crops, 182-88 minimum-risk pesticides, 196
pesticide-efficiency tools, 188-95 new products and technology, 131
pesticidesSeePesticides Pesticide Environmental Stewardship Program,
pheromones, 191-92, 196 voluntary pesticide use reduction, 198-200
precision farming, satellite positioning and electronic prices and costs, 126-28
soil monitoring, 190 production input issues, 116-34
programs and initiatives, 195-99 reduction of use
scouting techniques, 189 efficiency methods and techniques, 188-200
voluntary environmental standards, pesticide Pesticide Environmental Stewardship Program, 198-200
reduction efforts, 198-200 reasons for, 183

reduction resulting from USDA conservation programs, 267

Pesticide Environmental Stewardship Program, 198 registration with EPA, 129

Pesticides, 116-3%ee alsdPest management resistance of target species, 129-31, 183
absorption and groundwater infiltration, crop Resource Conservation and Recovery Act (RCRA), 128-29
residue management issues, 170-71 risk and impact indicators and estimation methods, 122-25,
application techniques, 189 182-83 .
biorational pesticides, 192, 196 safety concerns and regulation, 126-28
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State regulation, 129, 272

taxation, 129

tolerance and dietary risk, 128

USDA'’s Water Quality Program (WQP), 279

voluntary environmental standards, pesticide use
reduction efforts, 198-200

water pollution, 46, 85, 88-90

Public lands SeeFederal lands; State and local governments

RangelandSeeGrassIand pasture and range

RCRA (Resource Conservation and Recovery Act), 128-29

weed control and crop residue management techniques, 168Rgcreation

Pheromones, 191-92, 196
PhosphorusSeeNutrients

PL-566 (Small Watershed Program), 263, 319
Plant Patent Act of 1930, 246-47

Plant Variety Protection Act of 1970, 246-47
Plant Variety Protection Certificates, 247-258
PotashSeeNutrients

PotassiumSeeNutrients

Potatoes
chemigation, 233
fertilizer use, 101-02
nitrogen balances, 206
pesticide use, 117-21, 182
pesticide-based management systems, 187
phosphorus balances, 207

Poultry, 99
Precision farming, 149-50, 190, 216, 220
Prime farmland, 13, 42-44

Production inputs
energy.SeeFuel and energy
machinery and equipmereeFarm machinery
nutrients.SeeNutrients
pesticidesSeePesticides

Production management, 154-240
crop residue managemeBteeCrop residue management
cropping managemerBeeCropping management
irrigation managemenseelrrigation
nutrient managemen®eeNutrient management
overview, 154
pest managemerfbeePest management
rotation of cropsSeeCropping management

Property rights
intellectual property rights, 246-48
private property rights
land use, Federal restrictions, 35-36
water rights, 239
wetlands.SeeWetlands
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instream water, demand and protection, 80-81, 225
pesticides, effect of use, 183
special land uses for, 3-4

Reduced till.SeeCrop residue management, defined, 156

Reference Dose, 124
definition, 133

Reformulated gasoline, 140
Renting of farmlandSeel easing

Research and development, 241-Sde alsdlechnology
development, Natural resource research
private-industry research and development, 245-46
intellectual property rights (IPRs), 246-48
overview, 241-43
public-sector research and development, 243-45, 248-49
congressional special grants, 244
formula funds, 243-45
funding issues, 242-45

National Research Initiative (NRI) competitive grants, 244

overview, 241-43

State Agricultural Experimental Stations (SAES), 243-44, 249

USDA funding and programs, 243-45, 248-49

Resource Conservation and Development Program
(RC&D), 263

Resource Conservation and Recovery Act (RCRA), 128-29
Rice

chemigation, 233

cropland harvested, 8

cropland idled, 10

fertilizer use, 101
irrigation, 68, 72

Ridge-till. SeeCrop residue management

Rights of property owner§&eePrivate property rights
Rivers and stream&eeSurface water

Rotation of cropsSeeCropping management

Runoff, 19, 86
crop residue management, effect, 157
nutrient management, 204
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nutrients, 86-88, 94, 204
pesticides, 124
sediment, 85-86

SAES. SeeState Agricultural Experimental Stations

Safe Drinking Water Act, 90, 268, 271-72
Safety.SeeOccupational safety and health

Salinity, 48, 267 See alsdColorado River Salinity
Control Program

Salmon, 80

Sediment, 85-86
USDA'’s Water Quality Program (WQP), 279
wetlands, 313-15

Seeds and Plant Variety Protection Certificates, 247
Self-regulation of pesticide use, 198

Sewage sludge, 99-100, 114

Shellfish, 84

Silviculture. SeeForest lands

SIP (Stewardship Initiative Program), 263
Site-specific farmingSeePrecision farming

Sodbuster Program, 297-30ee alsaConservation
Compliance Program

Soil amendments, 98

Soil quality, 41-49See alscErosion
biological degradation, 48
capability of land, 42
chemical degradation, 48
comprehensive measures, 47-48
erodibility of land, 44-46
land quality and resource policy, 48
measurement techniques, 41-47
physical degradation, 47
prime farmland classification, USDA, 42-44
productivity of land, 44
suitability of land, 42
traditional measures, 41-44
vulnerability of land, 46-47

Solid waste SeeWaste disposal
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Sorghum

crop residue management, 160-62
cropland harvested, 8-9

cropland idled, 10-11

irrigation, 72

Soybeans

crop residue management, 160-62, 165
cropland harvested, 7-8

cropping management, 176-77

fertilizer use, 102

host plant resistance to pests, 193-94
irrigation, 72

pesticide use, 117-21, 165, 182

Plant Variety Protection Certificates, 247

Sprinklers.Seelrrigation

State Agricultural Experimental Stations (SAES)

"green" technology adoption and transfer, 250-51
natural resource and environmental research, 249
USDA funding, 243-44

State and local governments

agricultural land preservation programs, 36-37
conservation and agriculture program expenditures, 264
crop residue management alliances, 167
irrigation technical assistance, 238

land-use laws, 273

land ownership, 30

nitrate/nitrogen in groundwater, regulation, 219
pesticide programs, 198, 272

pesticide regulation, 129

research and development funding, 244-45, 249
taxes.SeeTaxation

water conservation programs, 238

water quality programs, 272-74

Stewardship Initiative Program (SIP), 263
StreamsSeeSurface water

Sugarbeets

chemigation, 233
irrigation, 72

Superfund (CERCLA), 128-29

Surface waterSee alsdNatersheds

Clean Lakes Program, 268, 272, 280
irrigation withdrawals, 68-70

National Estuary Program, 268, 272, 280
pesticides in, 90, 183

pollution, leaching of nutrients, 86
sediment, problems caused by, 85-86
water quality, 83-84

water use and pricing issues, 76-77
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Surveys and studies
Agricultural Foreign Investment Disclosure Act of 1978
(AFIDA), reporting requirements, 333
Agricultural Land Values Survey (ALVS), 329
Agricultural Resource Management Study (ARMS), 329
Area Studies Project, major watersheds, 329
Census of Agriculture, Bureau of the Census, 329-30
Chemical Use Surveys, 330
conservation and environmental programs, data
and research activities, 263
Conservation Compliance Status Review, 330
Crop Residue Management (CRM) Survey, 331-32
Cropping Practices Surveys (CPS), 330-31
Current Research Information System (CRIS), 332
Farm and Ranch Irrigation Survey (FRIS), 332
Farm Real Estate Tax Survey, 332
June Agricultutal Survey (JAS), 333
National Resources Inventory (NRI), 333

Swampbuster
provisions of Food, Agriculture, Conservation,
and Trade Act of 1990, 19
provisions of Food Security Act of 1985, 2, 317, 319
cropped wetlands exemption, 321

adoption determination, 251
development example, 252
SAES programs, 250-51
Technology Transfer Act of 1986, 250
USDA programs, 250-51
intellectual property rights (IPRs), 246-48, 250
irrigation. Seelrrigation
natural resource and environmental research, 248-49
patents, 246-48, 250
pesticides, 131
State Agricultural Experimental Stations (SAES)
"green" technology adoption and transfer, 250-51
natural resource and environmental research, 249
USDA funding of, 243-44
Technology Transfer Act of 1986, 250
transfer of technology, 250-51
USDA natural resource research, 248-49

Technology Transfer Act of 1986, 250
TenantsSeelLeasing
Tillage. SeeCrop residue management

Tractors.SeeFarm machinery

forested wetlands exempted under proposed changes, 321

private property rights, 321-23
wetland protection incentives and programs, 317

Takings of private property for public use, 35

Tax Reform Act of 1986
wetlands, 319

Taxation
farm real estate taxes, 60-62
Farm Real Estate Tax Survey, 332
incentives
biomass energy, 140
donating interests in environmentally valuable land, 35
farmland preservation, 36
water conservation, 238
water quality, 273
local property tax to fund natural resource protection, 219
pesticides, 129
"roll-back" taxes, 36
"use value" taxation, 2, 36

Technology development, 241-54, See also Research
and development
adoption studies, 250-51
agricultural productivity, 241-44
bioengineeringSeeBioengineering

Cooperative Research and Development Agreements, 250

copyrights and intellectual property rights (IPRs), 246-48
"green" technology adoption and transfer, 249-52
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Transportation, special land uses, 3-4

nited Nations Framework Convention on Climate
Change, 21

United States Department of Agriculture (USDA&ge also
specific services and agencies that are part of USDA
conservation and environmental programs, 256-69.

funding of public-sector research and development, 243-45
"green" technology adoption and transfer programs, 250-52

land quality programs, 48
water quality programsSeeWater quality
wetlands programsSeeWetlands

United States Department of Interior.
conservation and environmental programs, 269
expenditures, 264
See alsdBureau of Reclamation (BOR). Bureau of
Land Management, Fish and Wildlife Service

Urban land
conversion of agricultural land to, 11-15, 62
conversion of wetland to, 314-15
special land use classification, 3-4
water demands, 78, 225

Utility Patents for plants and animals, 246-47
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V egetable crops

cropland harvested, 7-8

field sanitation and water management, 194
host plant resistance to pests, 193-94
irrigation, 68, 72

microbial pesticides and pheromones, 192
organic production, 196-98

pest management systems, 187-88
pesticide use, 117-21, 182

Plant Variety Protection Certificates, 247

Waste disposal

animal wasteSeeAnimal waste
municipal and industrial wastes, 99-100
sewage sludge, 99-100

Water pollution and controBee alsdVater quality
agricultural pollutants, 85-92
reduction measures, 92-93
animal waste, 90-91, 99, 273
costs and benefits of control, 93-94

crop residue management, runoff inhibition and capture, 157

fertilizer, 86-88.See alsd\utrients

ground water, run-in of nutrients, 86

leaching of nutrients to surface water, 86

nitrogen, 86-88See alsd\utrients

nutrients, 86-88See alsd\utrients
leaching to surface-water, 86
run-in to groundwater, 86
runoff to surface-water, 86

pesticide residues, 88-90, 183
maximum contaminant levels, 88

phosphorus, 86-86ee alsd\utrients

runoff. SeeRunoff

salinity, 91-92, 267

sediment, 85-86

siltation, 85-86

surface waterSee als@urface water
leaching of nutrients to, 86
runoff of nutrients to, 86

wells. SeeWells, water

Water quality, 83-96See alscClean Water Act;

Water pollution and control
conflict among land uses, 19
Conservation Reserve Program (CR&)e

Conservation Reserve Program

crop residue management, effect on, 170-71
degradation from agricultural runoff, 18-19ee alsdNater
pollution and control
EPA programs, 270-72
erosion.SeeErosion
Farm Act of 1996, effect on programs, 258, 274-75
future program recommendations, 281-83
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groundwaterSeeGroundwater
irrigation, 225-26, 236See alsdrrigation
monitoring, 93
nutrients, runoff pollution, 86-88, 204
pollution. SeeWater pollution and control
recommendations for future programs, 281-83
Safe Drinking Water ActSeeSafe Drinking Water Act
State programs, 272-74
successful water quality projects, 280-81
surface water, 83-84
USDA programs, 251, 274-81
successful water quality projects, 280-81
Water Quality Program (WQP), 277-80
erosion and sediment control, 279
irrigation water management, 279
nitrogen management practices, 277
pesticide management practices, 279
phosphorus management practices, 279
Water Bank Program (WBP), 260
Water Quality Incentive Projects (WQIP), 276
Farm Act of 1996, effect on, 258

Water Quality Incentives Projects (WQIP), 218, 258, 274
terminated by Farm Act of 1996, 258

Water Quality Program (WQP), 277-80

Water supply and us&eelrrigation; Safe Drinking Water Act

consumptive use, 70-71, 234-35
irrigation consumptive use, 70-71

irrigation. Seelrrigation and Irrigation water management

withdrawals, 67-70
Water treatment plants, 90

Watersheds
Area Studies Project, major watersheds, 329
Emergency Watershed Protection Program, 260
PL-566 (Small Watershed Program), 263, 319
wetlands as part of, 315

Weather
climate change, 21, 158, 248
cropping patterns, regional’s weather effect on, 179
irrigation, regional’s weather effect on, 71-72, 232
USDA research, 248

Weed control, 118, 13®Bee alsd’est management
chemigation, 233
crop residue management techniques, 168
crop rotation, 176
cultivation for, 194
economic thresholds, 189
herbicides SeePesticides
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Wells, water, 74 nitrogen balances, 206
nitrates in, 86 pesticide use, 117-21, 166, 182, 186
pesticides leaching into, 90 phosphorus balances, 207
water quality, 85

Wellhead Protection Program, 271 White House Interagency Floodplain Management

Review Committee, 324
Wetlands, 310-27See alsdNater quality ) o
Clean Water Act, Section 404 Permits, 317, 320-21 Wild and scenic rivers, 17
conflict among land uses, 18-19 Wildfires, 19
conversion to urban land, 314-15
Wildlife habitat

Corps of Engineers, Section 404 Permits, 317 Conservation Reserve Program (CRP), 18, 35, 292
proposed changes, impact of private property rights, 320-21 gqqeral lands, land use conflicts, 17-18
defined, 311 Fish and Wildlife Service (FWS)

degradation factors, 313-15

Emergency Wetlands Reserve Program (EWRP), 320, 324
extent of estimated wetland acreage, 310-13

Fish and Wildlife Service-Partners for Wildlife program, 320
floods, effect, 323-25

land management conflicts, 15

Partners for Wildlife program, habitat restoration program, 320
instream water, demand and protection, 80-81
National Forest System (NFS) lands, usage conflicts, 15-17
recreation and wildlife areas, special land uses, 3-4

history, 319 special land uses, 3-4
loss of wetland acreage, 310-13 Water Bank Program (WBP), 260
incentives and programs, 269, 316-20 wetlands SeeWetlands
history, 319
impact of proposed changes, 320-25 Wildlife Habitat Incentives Program (WHIP), 257
floodplain management changes, 323-25 ) ) .
Section 404 Permits, 320-21 Wood-burning electric-generating plants, 139

Swampbuster provisions, private property rights
issues, 321-23
protection programs, 317-18 WQP (Water Quality Program), 277-80
Section 404 Permits, Clean Water Act, 317
Swampbuster provision of Food Security Act
of 1985, 317 7/ oning. 2, 35, 63, 273
restoration programs, 318-20
Fish and Wildlife Service-Partners for Wildlife, 320
Wetlands Reserve Program, 318-20
instream water, demand and protection, 81
levees, effect, 323-25
loss of wetland acreage
agricultural conversion, 18-19
history, 310-13
urbanization, 314-15
miscellaneous other land use classification, 4
private property rights, 35, 320-23
Swampbuster provision of Food Security Act of 1985, 317
cropped wetlands exemption, 321
proposed changes, 321-23
tree loss, effect, 314-15

WQIP. SeeWater Quality Incentives Projects

Wetlands Reserve Program (WRP), 19, 279-80, 318-20
easements, 35

Wheat
crop residue management, 162-63, 166
cropland harvested, 7-8
cropland idled, 10
cropping management, 177
fertilizer use, 101
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