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PLANTS Database - History

1960. Agency began maintaining a standardized plant list. 
1971. National List of Scientific Plant Names (NLSPN) published. 
1982. NRCS (in cooperation with the Smithsonian Institution) published  

revised NLSPN. 
1990. NRCS initiated a continuation and expansion of the NLSPN in the 

form of the PLANTS database.
1994. PLANTS website established (plants.usda.gov). 
Late 1980s-2005. Data provided by Biota of North America Program (Dr. 

John Kartesz, Director).
2005-present. Data provided through numerous sources, many datasets 

obtained through agreements. 



PLANTS Database – Mission

• PLANTS assists with the integration of natural resource information 
throughout NRCS and across other government agencies, disciplines, 
and applications.

• See General Manual Title 190 Part 401 for more information 
(http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?conte
nt=39083.wba)



PLANTS Database - Coverage

Vascular plants (gymnosperms, flowering plants): 28,236 species
Nonvascular plants (mosses, liverworts, hornworts):   1,933 species
Lichens: 3,983 species
TOTAL: 34, 152 species

PLANTS Floristic Areas: U.S.: Lower 48 States, Alaska, Hawaii, Pacific 
Basin, Puerto Rico, U.S. Virgin Islands, Navassa; Canada; Greenland; 
Saint Pierre and Miquelon (France)



PLANTS – Data Provided

Scientific names (accepted names, synonyms)
Common names
Symbols
Taxonomy 
Distribution
Nativity 
*Ethnoecology
*Legal status (e.g., wetland, E&T, invasive, noxious)
*Characteristics
*Cover crops
*Crop Nutrients
*Interactive Keys



PLANTS – Databases not yet online

Phytoremediation

Pollinators 

Photosynthetic pathways (C3, C4)



PLANTS Database – Searching

Basic Search

State Search

Advanced Search

Web Services



Using the PLANTS website



Ethnoecology

NRCS General Manual 
Part 405 - American Indians and Alaska Natives

NRCS recognizes and commits to a Government-to-Government 
relationship with Indian Tribes. NRCS, as a Federal agency, 
acknowledges the trust responsibility relationship between the Federal 
Government and Indian Tribes as established by specific statutes, 
treaties, court decisions, Executive orders, regulations, and policies.



Ethnoecology











wild strawberry (Fragaria virginiana)



Legal Status – National Wetland Plant List

streambank spider lily (Hymenocallis rotata)



Legal Status – National Wetland Plant List



Legal Status -- National Wetland Plant List

• used nationwide in the determination of hydrophytic vegetation as 
specified by the Swampbuster Provisions of the Food Security Act and 
Section 404 of the Clean Water Act  

• includes approximately 8000 plants known to occur in wetlands  
• rates each species according to its frequency of occurrence in 

wetlands (indicator status)  
• each species is rated independently in each of 10 geographic regions 

(some subregions) where it occurs



Legal Status -- National Wetland Plant List

• Obligate (OBL). Occur almost always under natural conditions in wetlands.

• Facultative Wetland (FACW). Usually occur in wetlands but occasionally found in non-
wetlands.

• Facultative (FAC). Equally likely to occur in wetlands and nonwetlands.

• Facultative Upland (FACU). Usually occur in non-wetlands but occasionally found in 
wetlands.

• Upland (UPL). Occur in wetlands in another region, but occur almost always under 
natural conditions in non-wetlands in the region specified.



Wetland regions – lower 48 states

Source: U.S. Army Corps of Engineers
http://rsgisias.crrel.usace.army.mil/NWPL/



Alaska region

Source: U.S. Army Corps of Engineers
http://rsgisias.crrel.usace.army.mil/NWPL/



Wetland Indicator Status

Sweet flag Jack-in-the-pulpit fringetree cutleaf toothwort
(Acorus americanus) (Arisaema triphyllum)   (Chionanthus virginicus) (Cardamine concatenata)

OBL  FACW FAC FACU



Wetland Indicator Status

UPL

Uinta Basin hookless cactus 
(Sclerocactus wetlandicus)

Source: Rebou at the German language Wikipedia 
https://commons.wikimedia.org/w/index.php?curid
=3858418



Legal Status -- National Wetland Plant List



Legal Status – Endangered and Threatened

Federally endangered or threatened plant and lichen species

Flowering plants: 862 species
Gymnosperms: 4 species
Ferns and fern allies: 31 species
Total vascular plants: 897 species

Lichens: 2 species



Legal Status – Endangered and Threatened

chaffseed
(Schwalbea americana)

sensitive joint-vetch
(Aeschynomene virginica)

Swamp pink
(Helonias bullata)



Florida perforate cladonia (Cladonia perforata)



Legal Status – Endangered and Threatened

yellow fringeless orchid
(Platanthera integra)

pine barren gentian
(Gentiana autumnalis)



Legal Status – Endangered and Threatened
yellow fringeless orchid
(Platanthera integra)

pine barren gentian 
(Gentiana autumnalis)

Source: NatureServe 
http:// www.natureserve.org



Legal Status – Endangered and Threatened

1. Current E&T species data in PLANTS are outdated.
2. New dataset has been prepared with updated information on 

federal list and all 50 states.
3. This will be posted as a file; look for it on the main page as a 

spotlight.



Legal Status – Noxious and Invasive

About Weeds of the U.S. in PLANTS
• assists users to avoid potentially harmful plants when selecting species for 

conservation purposes 
• from sources around the country to provide a comprehensive look at 

potential problem plants in the U.S. 
• some plants may be suitable for one use and not another depending on the 

location and other circumstances
• plants on this list are weedy or invasive, or have the potential to become 

weedy or invasive, in all or part of their U.S. range
• some do not occur in the U.S., but occur on state or federal noxious weed 

lists to emphasize their potential to invade and degrade our landscapes. 
• some are natives in parts of the country and serious pests in others

Source: http://plants.usda.gov/about_invasive.html



Legal Status – Noxious

“Any plant or plant product that can directly or indirectly injure or 
cause damage to crops (including nursery stock or plant products), 
livestock, poultry, or other interests of agriculture, irrigation, 
navigation, the natural resources of the United States, the public 
health, or the environment.”

Source: Plant Protection Act. Public law 106—224. 
https://www.aphis.usda.gov/plant_health/plant_pest_info/weeds/d
ownloads/PPAText.pdf 



Legal Status – Noxious

Source: Animal and Plant Health Inspection Service (APHIS) 
https://www.aphis.usda.gov/plant_health/plant_pest_info/weeds/downlo
ads/weedlist.pdf



Legal Status – Noxious Weeds

Catclaw mimosa
(Mimosa pigra)



Legal Status – Invasive

sericea lespedeza 
(Lespedeza cuneata)



Legal Status – Invasive



Legal Status – Noxious and Invasive

1. Current noxious and invasive species data in PLANTS are outdated
2. New dataset has been prepared with updated information on 

federal noxious weed list and all 50 states.
3. This will be posted as a file; look for it on the main page as a 

spotlight.



Conservation Plant Characteristics

• about one hundred plant characteristics ranging from growth form 
and growth requirements to suitability for various uses

• compiled for over 2,000 species and an additional 500 cultivars from 
the scientific literature, gray literature, agency documents, and the 
knowledge of plant specialists 

• assists land managers in the design of natural resource conservation 
plantings

• values are best viewed as approximations since they are primarily 
based on field observations and estimates from the literature, not 
precise measurements or experiments

Source: http://plants.usda.gov/about_characteristics.html



Conservation Plant Characteristics

trumpet honeysuckle 
(Lonicera sempervirens)



Conservation Plant Characteristics



Wildlife Plant Characteristics



Cover Crops

• grasses, legumes, and other forbs planted for erosion control; 
improving soil structure, moisture, and nutrient content; increasing 
beneficial soil biota; suppressing weeds; providing habitat for 
beneficial insects; facilitating crop pollinators; providing wildlife 
habitat; and forage for farm animals. 

• can provide energy costs savings by adding nitrogen to the soil and 
making more soil nutrients available, thereby reducing the need to 
apply fertilizer.

• a list of 109 species used as cover crops in the PLANTS floristic area

Source: http://plants.usda.gov/about_cover_crops.html



Cover Crops

turnip 
(Brassica rapa subsp. rapa)



Cover Crops

corn 
(Zea mays)



Crop Nutrient Tool -- Background

The objectives of a complete system approach to waste management 
are to design a system that
• recycles nutrients in quantities that benefit plants
• builds levels of soil organic matter
• limits nutrient or harmful contaminant movement to surface and 

ground water
• does not contaminate food crops with pathogens or toxic 

concentrations of metals or organics
• provides a method in the soil environment to fix or transform 

nonessential elements and compounds into harmless forms



Crop Nutrient Tool – Background

Nutrient transformation
1. Absorbed by the roots and assimilated by the plant
2. Degraded by soil micro-organisms and become a part of the soil organic 
component, or broken down further
3. Fixed to soil minerals or attached to soil exchange sites
4. Solubilized and moved with runoff water
5. Moved with eroded mineral or organic material
6. Leached downward through the soil toward the
ground water
7. Escaped from plant tissue into the atmosphere
4—7: Nutrient escape mechanisms



Crop Nutrient Tool -- Overview

• provides estimates of nutrient removal by crops at various levels
• nutrient percentages utilized in this tool reflect national averages
• estimates are used to calculate nutrient balance sheets, which can be employed 

in the design of animal waste management systems
• automates and augments the information that is currently in Chapter 6 (Role of 

Plants in Waste Management) of the NRCS Agricultural Waste Management Field 
Handbook

• nutrient values contained in the database supporting this tool have been 
compiled by the Natural Resources Conservation Service from various sources. 

• values represent estimates of the nutrient content in harvested plant biomass for 
many different crops

Chapter 6: http://www.wcc.nrcs.usda.gov/ftpref/wntsc/AWM/handbook/ch6.pdf



Crop Nutrient Tool -- Sources

106 Sources, 1948—2000
12 Sources for Dry Matter-Moisture, 1959-2000
32 Sources for Nitrogen, 1948-2000
23 Sources for Phosphorus, 1948-2000
21 Sources for Potassium, 1948-2000
14 Sources for Yield Unit, 1985-1999

Source: http://plants.usda.gov/npk/NutrientSources



alfalfa (Medicago sativa)

















tomato (Solanum lycopersicum)





Crop Nutrient Tool

1. Data available for over 200 kinds of plants.
2. Acorns (oaks) to yams.
3. Many crop combinations also available

1. alfalfa + orchardgrass
2. alfalfa + brome
3. alfalfa + timothy
4. clover + timothy
5. grass + clover



asparagus (Asparagus officinalis)



switchgrass (Panicum virgatum)



gooseberry (Ribes rubrum)



eastern gamagrass (Tripsacum dactyloides)



pawpaw (Asimina triloba)



persimmon (Diospyros virginiana)



Interactive Keys



Interactive Keys



Offline Databases



Pollinators 

Source: http://plants.usda.gov/pollinators/nrcsdocuments.html



Photosynthetic Pathways

Source: Smithsonian Institution
http://naturalhistory.si.edu/ETE/Coffee_Corn
er.html



Phytoremediation

PHYTOREMEDIATION

SOIL WATER

INORGANICS ORGANICS INORGANICS ORGANICS

•Phytoextraction
•Phytosequestration
•Phytovolatilization
•Phytohydraulics
•Phytostabilization

•Phytodegradation
•Rhizodegradation
•Phytovolatilization
•Phytohydraulics
•Phytostabilization

•Rhizofiltration
•Phytovolatilization
•Phytohydraulics

•Phytotransformation
•Rhizodegradation
•Phytovolatilization
•Phytohydraulics



Searching Plants



PLANTS Database – Searching (basic search)



PLANTS Database – Searching (state search)



PLANTS Database – Searching  (advanced search)



PLANTS Database – Searching  (advanced search)



PLANTS Database – Searching  (advanced search)



PLANTS Database – Searching  (advanced search)



PLANTS Database – Searching

Web Services



Updates to the PLANTS Website



Help Wanted

1. Characteristics Data Set
2. Crop Nutrient Tool
3. Interactive Keys
4. Phytoremediation: Brooklyn College CESU
5. Pollinators Database
6. Photosynthetic Pathways



National Plant Data Team (plants@ftc.usda.gov)

Kat Anderson (Ethnoecologist), Davis, California 
(kat.anderson@gnb.usda.gov)

Mark Garland (Botanist), ENTSC, Greensboro, North Carolina 
(mark.garland@gnb.usda.gov)

Doug Goldman (Botanist), ENTSC, Greensboro, North Carolina 
(doug.goldman@gnb.usda.gov)

Gerry Moore (Leader), ENTSC, Greensboro, North Carolina 
(gerry.moore@gnb.usda.gov) 



Photo and Image Credits

Mark Garland: Slide 20
Doug Goldman: Slides 1, 19, 31, 39, 47, 48, 53, 61, 64-68
Gerry Moore: Slides 26, 30, 32, 43, 69
Ulrich Lorimer: Slide 38


	Using NRCS’s PLANTS Database in Conservation Planning
	Using NRCS’s PLANTS Database in Conservation Planning
	Background
	National Plant Data Team
	National Plant Data Team
	PLANTS Database - History
	PLANTS Database – Mission
	PLANTS Database - Coverage
	PLANTS  – Data Provided
	PLANTS – Databases not yet online
	PLANTS Database – Searching
	Using the PLANTS website
	Ethnoecology
	Ethnoecology
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	wild strawberry (Fragaria virginiana)
	Legal Status – National Wetland Plant List
	Legal Status – National Wetland Plant List
	Legal Status -- National Wetland Plant List
	Legal Status -- National Wetland Plant List
	Wetland regions – lower 48 states
	Alaska region
	Wetland Indicator Status
	Wetland Indicator Status
	Legal Status -- National Wetland Plant List
	Legal Status – Endangered and Threatened
	Legal Status – Endangered and Threatened
	Florida perforate cladonia (Cladonia perforata)
	Legal Status – Endangered and Threatened
	Legal Status – Endangered and Threatened
	Legal Status – Endangered and Threatened
	Legal Status – Noxious and Invasive
	Legal Status – Noxious
	Legal Status – Noxious
	Legal Status – Noxious Weeds
	Legal Status – Invasive
	Legal Status – Invasive
	Legal Status – Noxious and Invasive
	Conservation Plant Characteristics
	Conservation Plant Characteristics
	Conservation Plant Characteristics
	Wildlife Plant Characteristics
	Cover Crops
	Cover Crops
	Cover Crops
	Crop Nutrient Tool -- Background
	Crop Nutrient Tool – Background
	Crop Nutrient Tool -- Overview
	Crop Nutrient Tool -- Sources
	alfalfa (Medicago sativa)
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	tomato (Solanum lycopersicum)
	Slide Number 62
	Crop Nutrient Tool
	asparagus (Asparagus officinalis)
	switchgrass (Panicum virgatum)
	gooseberry (Ribes rubrum)
	eastern gamagrass (Tripsacum dactyloides)
	pawpaw (Asimina triloba)
	persimmon (Diospyros virginiana)
	Interactive Keys
	Interactive Keys
	Offline Databases
	Pollinators 
	Photosynthetic Pathways
	Phytoremediation
	Searching Plants
	PLANTS Database – Searching (basic search)
	PLANTS Database – Searching (state search)
	PLANTS Database – Searching  (advanced search)
	PLANTS Database – Searching  (advanced search)
	PLANTS Database – Searching  (advanced search)
	PLANTS Database – Searching  (advanced search)
	PLANTS Database – Searching
	Updates to the PLANTS Website
	Help Wanted
	National Plant Data Team (plants@ftc.usda.gov)
	Photo and Image Credits

