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PLANT INFORMATION NETWORK II (PIN II) 
 

Collaborative Project with Colorado State University Herbarium, 
Utah State University Herbarium, Canyons of the Ancients 

National Monument, Colorado Canyons National  
Conservation Area, Gunnison Gorge National  

Conservation Area, and Grand Staircase- 
Escalante National Monument 

 
 July 26, 2004  

 
 
AUTHORS: 
 Dr. Phil Dittberner, Bureau of Land Management 
 Dr. Mark Simmons, Colorado State University Herbarium 
 Dr. Mary Barkworth, Utah State University Herbarium 
 
The Plant Information Network II (PIN II) is a database that includes information about plant 
species found in CO and UT.  Particular emphasis and effort has been expended to include the 
information about species found in the following areas:  1) Canyons of the Ancients National 
Monument,  2) Colorado Canyons National Conservation Area,  3) Gunnison Gorge National 
Conservation Area, and  4) Grand Staircase- 
Escalante National Monument.  The database includes a broad spectrum of information about 
those species including taxonomic, biologic, geographical, ecological, and economic.  The data 
base is in an Access data base and can be easily queried to obtain many combinations of 
information about plant species.  Some of this information is available from other places but not 
in queryable form that can be easily obtained in short time frames.  Other data bases often are in 
large table or narrative formats.  Examples of some of the descriptors are as follows: 
 

1. Taxonomic – family, genus, species, infraspecific, common name 
2. Biologic – anthesis, CO2 fixation, habit, life cycle, reproduction,  
3. Geographic – distribution by counties, elevation ranges, endemic, origin, 
4. Ecological – trophic status, habitat, mycorrhizal relationships, nodule forming, 

nitrogen mixing, cover value, disturbance indicator, erosion control potential, 
establishment requirements, growth on soils, growth on slopes, soil depths, 
potential biomass production, vegetation associations 

5. Economic – hayfever causing, edible, energy value, food value for wildlife and 
livestock, short and long term revegetation potential, palatability, poisonous for 
livestock, protein value, weediness 

 
_____  Descriptors in the data base that are of particular interest for ecological 
 restoration 
 



Optional tasks for expansion and revisions of the PIN II data base include the following 
possibilities (pending funding and interest or demand of users). 
 

1. Establishing and operating as a web based data base. 
2. Expand the data base to other states or regions of the western US. 
3. Expand descriptor and descriptor states to include additional information 

for species useful in restoration projects, and/or invasive and sensitive 
species. 

4. Add GIS  capability to the data base to include more site specific 
geographic distributions of species. 

 
 
 

Following in Appendix A is a complete list of the descriptors and descriptor states that are 
included in the PIN II Data Base. 
 
 

APPENDIX A 
 

Definitions of Descriptors and Descriptor States.  Descriptors in CAPITAL LETTERS and 
Descriptor States in Italics. 
 
ANTHESIS:  the time of flowering for angiosperms, or pollination for gymnosperms, in 

Colorado, Montana, North Dakota, Utah, or Wyoming. Anthesis is determined for 
most angiosperms from herbarium specimens.  Manuals are used to determine 
anthesis time for a few angiosperms (including grasses, sedges, and rushes), 
because they are seldom collected when in flower, and for gymnosperms because 
pollination cannot be directly observed.  Descriptors for three different anthesis 
times are provided: (1) the earliest observed month of anthesis, or “beginning of 
anthesis”; (2) the most frequently observed month of anthesis, or “anthesis”; and 
(3) the latest observed month of anthesis, or “end of anthesis”.  All anthesis 
descriptors use the following abbreviations: 

 
  JANuary   JULy 
  FEBruary   AUGust 
  MARch   SEPtember 
  APRil    OCTober  
  MAY    NOVember 
  JUNe    DECember  
   
 
CARBON DIOXIDE FIXATION: the biochemical and physiological mechanism associated with 
  the incorporation of CO2 and its ultimate conversion into carbohydrates. 



 
C3 – the plant uses a pathway where the first step in CO2 fixation involves the 
formation of three -carbon compounds, the stomata are opened, and CO2 is fixed in 
the daylight. 

 
C4– the plant uses a pathway where the first step inCO2 fixation involves the 
formation of four-carbon compounds, the stomata are opened, and CO2 fixed in the 
daylight. 

 
CAM– (crassulaceous acid metabolism) the plant uses a pathway where the first 
step in CO2 fixation involves the formation of four–carbon compounds, the 
stomata are opened, and CO2 is fixed in the dark. 

 
Other– the plant uses another type of pathway (e.g. is intermediate between C3 and 
C4 plants). 

 
None– the plant does not fix carbon dioxide (i.e., nongreen parasitic or saprophytic 
plants). 

 
COUNTIES:  Includes all counties for Colorado (63), Montana (56), North Dakota (53), Utah 

(29), and Wyoming (24). 
 

Present– the plant is known to occur in the county based on a specimen of the 
plant being deposited and verified in one of the following herbaria: Colorado State 
University, Fort Collins, CO; University of Colorado, Boulder, CO; U.S. Forest 
Service Herbaria, Fort Collins, CO; Montana State University, Bozeman, MT; 
University of Montana, Missoula, MT; North Dakota State University, Fargo, ND; 
University of North Dakota, Grand Forks, ND; Utah State University, Logan, UT; 
and Rock Mountain Herbarium, Laramie, WY. 

 
Reported– the plant has been reported in the county, but there was no specimen of 
it in the herbaria listed when surveyed.  Reported records are generally obtained 
from reliable literature citations. 

 



COVER VALUE:  the degree to which a plant provides environmental protection (i.e.  
  thermal, nesting, brooding or feeding cover), during one or more seasons. 
 
  Good– readily utilized for cover when available. 
 
  Fair– moderately utilized for cover when available. 
 
  Poor– rarely or never utilized for cover when available  
 
DISTURBANCE INDICATOR: a plant whose growth and distribution commonly 
  indicates one of the following types of disturbance. Indicators are only  
  scored once in the order of precedence shown. 
 

Erosion– the accelerated wearing away of rocks and soils at the earth’s 
surface by natural processes. 

 
Mechanical– the physical disturbance of the soil and vegetation by 
trampling of man or animals or by machinery. 

 
  Overgrazing– excessive feeding by domestic or wild animals. 
 
  Fire– disturbance by burning. 
 
  Other– indicates a disturbance not listed (e.g., flooding or poor drainage). 
 
  No– the presence of the plant does not indicate a disturbance. 
 
EDIBLE: a plant that can be eaten as food by humans. 
 
  Yes– one or more parts of the plant are edible. 
 

Yes-qualified– the plant is edible only after a specific preparation or in 
certain seasons.  User should consult expert. 

 
  No– the plant is not edible but not poisonous. 
 

Poisonous– the plant contains toxic substances or potential toxic 
substances that would prove harmful if ingested.. 

 
ENERGY VALUE: the usable energy a plant provides to livestock or wildlife during the   
  period from flowering or early seed formation to the following spring,  
  within a comparable life form  (i.e. a grass is compared to other grasses). 
 

High– retains usable energy value well during fall and winter (e.g. cures 
well and/or retains leaves). 

 



  Medium– retains usable energy value moderately well during fall and  
  winter. 
 

Low– poor retention of usable energy value during fall and winter (e.g., 
cures poorly and/or drops leaves). 

 
EROSION CONTROL POTENTIAL:  a plant that commonly exhibits growth habit,  
  plant structure, biomass and/or root system that has the potential to reduce   
  soil erosion. 
 

High– plant that has aggressive growth habits, persistent plant structure, 
high potential biomass, and/or good soil-binding root-rhizome-runner 
system in established stands. 

 
Medium– plant that has moderately aggressive growth, moderately 
persistent plant structure, moderate potential biomass, and/or moderate 
soil-binding root-rhizome-runner system in established stands. 

 
Low– plant that has poor growth, persistence, biomass and/or soil-binding 
root system that makes it generally inadequate for erosion control. 

 
ESTABLISHMENT REQUIREMENTS:  the relative extent of cultural practices that 
  must be employed to ensure a successful planting of the species on sites to 
  which it is adapted .   
 

High– species requires elaborate or intensive cultural practices (e.g. 
irrigation, special seed treatments, containerized seedlings). 

 
Medium– species requires standard tillage practices or special cultural 
practices of short duration (e.g. plowing and/or discing and drilling). 
Low– species requires only minimal cultural practices (e.g. pioneer or 
invader species). 

 
FAMILY:  a name category ranking below an order and above a genus. This category has 

the ending “-aceae”. 
 
FOOD VALUE: the relish and degree of use shown by a wildlife species for a plant or   
  plant part, as well as the plant’s availability throughout its range. 
 

Good– readily to moderately available in the plant’s range and consumed 
to a high degree. 

 
Fair– readily to moderately available in the plant’s range but consumed 
only to a moderate degree. 

 
  Poor– available but the plant is consumed to only a small degree or not at  



  all. 
 
GENUS:  a name category ranking below a family and above a species. The use of the 

genus followed by a Latin adjective or epithet forms the scientific name of 
a plant. 

 
GROWTH  ON SOILS: the relative ability of a plant to show the full development of all  
  phases of its growth potential on a particular soil texture or soil type where 
  the plant normally occurs. 
 

Good– the plant is highly adapted to growth on a particular soil texture or 
soil type. 

 
Fair– the plant is moderately adapted to growth on a particular soil texture 
or soil type. 

 
  Poor– the plant shows little or no adaptability to growth on a particular 

soil texture or soil type. 
 

Growth on Gravel– a soil in which large particles (between 2mm and 7.62 
cm) make up 70% or more of the material by weight. 

 
Growth on Sand– a soil in which the sand separates (0.05 - 2mm) make up 
70% or more of the material by weight. 

 
Growth on Sandy Loam– a loamy soil that is intermediate in texture 
between sand and loam. 

 
Growth on Loam– a soil that is considered to have an ideal texture for 
gardening.  It contains about equal amounts of silt (0.002 - 0.05 mm) and 
sand and less than 25% clay. 

 
Growth on Clay Loam– a loamy soil that is intermediate in texture 
between clay and loam. 

 
Growth on Clay– a soil with at least 35% clay separates (less than 0.002 
mm) by weight but not more than 50%. 

 
Growth on Dense Clay– a soil with at least 50% clay separates (less than 
0.002 mm) by weight. 

 
Growth on Organic Soils– a soil that contains more than 20% organic 
matter by weight. 

 
  Growth on Acidic Soils– a soil with a pH less than 6. 
 



Growth on Saline Soils– an alkaline soil with a conductance of saturation 
extract exceeding  4 mmho/cm but with sodium comprising less than 15% 
of the absorbed cations and pH of less than 8.5. 

 
Growth on Sodic Soils– an alkaline soil with both a pH of 8.5 or higher 
and an exchangeable sodium content of 15% or more but with 
conductance of saturation extract less than 4 mmho/cm. 

   
Growth on Sodic-Saline Soils– an alkaline soil with both conductance of 
saturation extract exceeding 4 mmho/cm and exchangeable sodium 
content of 15% or more but with a pH of less than 8.5.. 

 
 
GROWTH ON SLOPES:  the capability of a plant to grow naturally on gentle (0-8%),  
  moderate (9-30%), or steep (31+%)slopes. 
 
   Descriptors for above slopes: 
   Good– plant frequently occurs on indicated slope. 
   Fair– plant occasionally occurs on indicated slope. 
   Poor– plant rarely or never occurs on indicated slope. 
 
HABITAT:  the type of locality or set of ecological conditions under which a plant 

grows, defined here in terms of the moisture requirements of the plant. 
 

Dry– the plant grows in soil that is characterized by conditions of 
extended periods of soil drought. 

 
  Dry-moist– the plant may grow in either dry or moist habitats. 
 

Moist– the plant grows in soil that is characterized by conditions of 
medium soil moisture. 

 
  Moist-wet– the plant may grow in either moist or web habitats 
 

Wet– the plant grows in soil that is saturated with water.  Includes plants 
that are occasionally emergent aquatics during periods of excessively high 
water levels. 

 
  Dry-moist-wet– the plant may grow in dry, moist, or wet habitats. 
 

Emergent aquatic– the plant grows in a fresh water environment with its 
vegetation parts floating upon or rising above the water surface. 

 
Submerged aquatic– the plant grows in a fresh water environment with its 
vegetative parts not rising above the water surface. 

 



Phreatophytic– the plant derives its water supply from the water table and 
its growth is more or less independent of short term rainfall.  If the water 
table is essentially at the soil surface during most of the growing season, 
the plant is scored as a wet habitat plant rather than a phreatophyte. 

 
Epiphytic– the plant grows upon another living plant.  It may or may not 
obtain nutrients from the host.   

 
 
HAYFEVER CAUSING: inducing a hayfever response in humans. 
 
  Yes– the plant is reported in the literature as causing hayfever. 
 

Maybe– the plant is reported to possibly cause a hayfever response; 
thought to be hayfever-causing but not yet proven so. 

 
No– the plant is known to be definitely not hayfever-causing in any 
circumstances and reported so in the literature. 

 
 
 
INFRASPECIFIC:  a morphologically recognizable category of classification below a 
  species. Refers to subspecies, varieties, or forms. 
 
 
LONG-TERM REVEGETATION POTENTIAL: the ability of a plant to become  
  established and persist over a period of more than 3 years. 
 

High– plant demonstrates good growth, cover, reproduction, and 
maintenance characteristics. 
 
Medium– plant demonstrates fair growth, cover, reproduction, and stand 
maintenance characteristics. 

 
Low– plant demonstrates poor growth, cover, reproduction, and stand 
maintenance characteristics. 

 
 
 
MAXIMUM ELEVATION -UT:  The highest elevation at which a plant has been    
  collected in Utah. Recorded in 100-foot intervals from 2,000 to 14,000   
  feet. 
 
MAXIMUM ELEVATION-WY:  The highest elevation at which a plant has been  
  collected in Wyoming. Recorded in 100-foot intervals from 3,000 to  
  15,000  feet. 



 
MAXIMUM ELEVATION-ND:  The highest elevation at which a plant has been 
  collected in North Dakota. Recorded in 100-foot intervals from 800 to   
  3,500 feet. Elevation data for North Dakota are not currently in the data   
  bank. 
 
MAXIMUM ELEVATION-MT: The highest elevation at which a plant has been 
  collected in Montana. Recorded in 100-foot intervals from 1,500 to 13,000  
  feet. 
 
MAXIMUM ELEVATION-CO: The highest elevation at which a plant has been    
  collected in Colorado. Recorded in 100-foot intervals from 3,000 to 15,00  
  feet. 
 
MINIMUM ELEVATION-ND: The lowest elevation at which a plant has been collected  
  in North Dakota. Recorded in 100-foot intervals from 800 to 3,500 feet.  
  Elevation data for North Dakota are not currently in the data bank 
 
MINIMUM ELEVATION-UT: The lowest elevation at which a plant has been collected  
  in Utah. Recorded in 100-foot intervals from 2,000 to 14,000 feet. 
 
MINIMUM ELEVATION-WY: The lowest elevation at which a plant has been collected  
  in Wyoming. Recorded in 100-foo intervals from3,000 to 15,000 feet. 
 
MINIMUM ELEVATION-MT: The lowest elevation at which a plant has been collected  
  in Montana. Recorded in 100-foot intervals form 1,500 to 13,000 feet. 
 
 
 
MINIMUM ELEVATION-CO: The lowest elevation at which a plant has bee colleted in  
  Colorado. Recorded in 100-foot intervals from 3,000 to 15,000 feet. 
 
MYCORRHIZAL RELATIONSHIPS: the nature of the relationship of a plant to a  
  mycorrhizal association.  All plants listed as being mycorrhizal have been  
  cited in the literature as such.  It should be recognized that most plants are  
  considered to be mycorrhizal, but published reports are available for only  
  a few at the present time. 
 

Endomycorrhizal– mycorrhizal association having a loose network of 
fungal hyphae enclosing the root and intracellular hyphae penetrating the 
cortical cells of the root. 

 
Ectomycorrhizal– mycorrhizal association having a dense fungal sheath 
enclosing the root and intercellular hyphae penetrating the root cortex. 

 
Ectendomycorrhizal– mycorrhizal association having a dense fungal 



sheath enclosing the root and both inter- and intracellular hyphae 
penetrating the root cortex. 

 
Endo/ecto– refers to plants reported as being both endomycorrhizal and 
ectomycorrhizal 

 
Ecto/ectendo– refers to plants reported as being both ectomycorrhizal and 
ectendomycorrhizal. 

  
Nonmycorrhizal– refers either to plants that have been examined for 
mycorrhizae with none found or plants that occur in families considered to 
be classically nonmycorrhizal [Aizonaceae, Amaranthaceae, Brassicaceae 
(Cruciferae), Caryophyllaceae, Chenopodiaceae, Commelinaceae, 
Cyperaceae, Fumariaceae, Juncaceae, Nyctaginaceae, Polygonaceae, and 
Urticaceae].  Thus, t/e plants are probably nonmycorrhizal, although 
exceptions may be found in the future. 

 
NITROGEN FIXING: a plant that can assimilate and fix the free nitrogen of the  
  atmosphere with the aid of microorganisms. 
 
  Yes– plant fixes nitrogen, as reported in the literature. 
 

Maybe– the plant may fix nitrogen, but has not been reported as such in 
the literature. 

 
  No– plant is known not to fix nitrogen. 
 
NODULE FORMING: occurrence of root nodules on a plant’s roots. 
 
  Reported– reported a nodule forming by observation or in the literature. 
 
  Possible– may form root nodules but no literature citation has bee found. 
 
  No– reported as not nodule forming in literature. 
 
OPTIMUM SOIL DEPTH: depth of soil to parent material on which a plant normally  
  produces best growth.  Measured in inches. 
 
  0-10– very shallow 
 
  10-20– shallow to medium 
 
  20+– deep 
 
 
 



ORIGIN: the geographic area to which a plant is indigenous. 
 
  Native: any plant known to be indigenous to Colorado, Montana, North 

Dakota, Utah, or Wyoming. The descriptor state, “native”, 
takes precedence over all other geographic descriptors 
except “native”. 

  Africa: 
  Asia: 
  Australia-Pacific: 
  Eurasia: Europe and Asia 
  Europe: 
  South America: 
 
PALATABILITY: the relish and degree of use shown by livestock for a plant or plant  
  part. 
   
  Good– highly relished and consumed to a high degree. 
 
  Fair– moderately relished and consumed to a moderate degree. 
 
  Poor– not relished an normally consumed to only a small degree or not at 
   all. 
 
POISONOUS-LIVESTOCK: plants that contain or produce, under natural conditions, 

physiologically active or toxic substances in sufficient amounts to cause 
harmful effects in livestock or produce mechanically injurious plant parts.  
Each plant is included in only one category in the order of precedence 
shown. 

 
Major– a plant that typically produces substances of high toxicity, may be 

highly or moderately palatable, and is usually available in its 
range, This category includes plants that often accumulate 
selenium, molybdenum, or nitrates to toxic levels.  Plants in this 
category cause the majority of livestock losses. 

 
Minor– a plant that produces substances of low toxicity and/or rarely 

produces substances of high toxicity, and/or has low palatability, 
and/or is usually unavailable or rare in its range.  This category 
includes plants that are secondary selenium or molybdenum 
accumulators.  It should be noted that also included in this category 
are legumes, crop plants, and other species of significant economic 
value that rarely cause toxicosis or bloat and then only under 
unusual conditions of weather, local abundance of the plants, or 
animal hunger.  Careful management will usually alleviate these 
problems 

 



Mechanical injury– a plant that produces a mechanically injurious plant 
part during some part of the growth cycle.  Suspected– a plant of 
suspected but not confirmed toxicity, This category includes some 
plants that are suspect because there are known toxic species in the 
same genus. 

 
  No– a plant believed to be nontoxic. 
 
POTENTIAL BIOMASS PRODUCTION: the relative genetic ability of a plant to  
  produce plant material by weight on an annual basis compared to other  
  members of the same life form (a grass is rated against other grasses, etc.).   
  Species are rated as if growing on the sites where they are typically found.   
  Thus, a plant may have a higher or lower biomass production than the  
  rating given by PIN if it occurs on a site more favorable or less favorable  
  than its normal site. 
 

High– plant possesses ability to produce a greater yield of dry plant 
material than most other species of the same lifeform.  Examples of high 
producing species of different lifeforms are big bluestem (Andropogon 
gerardii), smooth brome ( Bromus inermis), alfalfa (Medicago sativa), 
yellow sweetclover (Melilotus officinalis), big sagebrush (Artemisia 
tridentate), snowbrush cantus (Cantus flutings)< Engelmann spruce (Pica 
Engelmann), and plains cottonwood (Populous deltoids occidentals).   

 
Medium– plant produces an average yield of dry plant material as 
compared to other species of the same lifeform.  Examples of medium 
producing species of different lifeforms are timothy (Phleum pratense), 
Kentucky bluegrass (Poa pratensis), common sunflower (Helianthus 
annuus), alsike clover (Trifolium hybridum), shadscale (Atriplex 
confertifolia), western snowberry (Symphoricarpos occidentalis), limber 
pine (Pinus flexilis), and inland boxelder (Acer negundo). 

  
Low– plant produces a low yield of dry plant material as compared to 
other species of the same lifeform.  Examples of low producing species of 
different lifeforms are Sandberg bluegrass (Poa sandbergii), cheatgrass 
brome (Bromus tectorum), northern bedstraw (Galium boreale), broom 
snakeweed (Gutierrezia sarothrae), leadplant (Amorpha canescens), 
bearberry (Arctostaphylos uva-ursi), and creeping juniper (Juniperus 
horizontalis). 
 

 
Very Low– plant produces a very low yield of dry plant material as 
compared to their species of the same lifeform.  Examples of very low 
producing species of different lifeforms are ring muhly (Muhlenbergia 
torreyi), sixweeks fescue (Vulpia octoflora), harebell (Capanula 
rotundifola), Hoods phlox (Phlox hoodii), cushion coryphantha 



(Coryphantha vivipara), and bristlecone pine (Pinus aristata). 
 
 
 
 
PROTEIN VALUE: the digestible protein a plant provides to livestock or wildlife during  
  the period from flowering or early seed formation to the following spring,  
  within a comparable life form (i.e., a grass is compared to other grasses). 
 

High– retains digestible protein value well during fall and winter (e.g., 
cures well and/or retains leaves). 

 
  Medium– retains digestible protein value moderately well during fall and 
  winter. 
 

Low– poor retention of digestible protein value during fall and winter (e.g. 
cures poorly and/or drops leaves). 

 
SHORT-TERM REVEGETATION POTENTIAL: the ability of a plant to become  
  quickly established and exhibit rapid growth with 1 to 3 years (includes  
  annuals). 
 
  High– plant demonstrates rapid growth, good cover, and good  
  reproduction. 
 

Medium– plant demonstrates moderately rapid growth, fair cover, and fair 
reproduction. 

 
  Low– plant demonstrates slow growth, poor cover, and poor reproduction. 
 
SPECIES: the lowest, most commonly used category of taxonomic classification, ranking 
       below a genus. 
 
VEGETATION ASSOCIATION: vegetation zones are defined by Kuchler (1964) 
 
  Alpine Meadows/Barren 
  Western Spruce-Fir Forest 
  SW Spruce-Fir Forest (SW = Southwestern) 
  Douglas Fir Forest 
  Pine-Douglas fir Forest 
  Black Hills Pine Forest 
  Western Ponderosa Forest 
  Eastern Ponderosa forest 
  Northern Floodplain forest 
  Juniper-Pinyon woodland 
  Mountain Mahogany-Oak Scrub 



  Great Basin Sagebrush 
  Saltbrush-Greasewood 
  Sagebrush Steppe 
  Wheatgrass-Needlegrass Shrubsteppe 
  Foothills Prairie 
  Sandsage-Bluestem Prairie 
  Wheatgrass-Needlegrass 
  Grama-Wheatgrass-Needlegrass 
  Grama-Buffalograss 
 
WEEDINESS: a plant considered undesirable or troublesome, especially on that is    
  growing where it is not wanted. Each plant is scored only once in the order 
  of precedence below. 
 

Noxious– a plant that is listed on official noxious weed seed lists. The 
specific state or States in which a plant is considered noxious is indicated 
by a hyphenated abbreviation at the end of the word “noxious”. 

 
  Economic– a plant whose growth and reproduction cause economic loss. 
 

Colonizing– a plant that has attributes enabling it to become easily 
established in areas of environmental disturbance or where it is not 
wanted. 

 
 No 



Use of Local Ecotype Seed Use of Local Ecotype Seed 
Restoration Potentials and Restoration Potentials and 
Technological ConstraintsTechnological Constraints

By 
Wendell Hassell

Pawnee Buttes Seed Inc.



LOCALLOCAL ECOTYPE SEED ECOTYPE SEED 
POTENTIALPOTENTIAL

““OPPORTUNITIES UNLINITEDOPPORTUNITIES UNLINITED””
““DEMAND OUT STRIPS THE SUPPLYDEMAND OUT STRIPS THE SUPPLY””
““OFTEN DEPENDS ON THE GROUPOFTEN DEPENDS ON THE GROUP””
““REALLITY CHECKREALLITY CHECK””



To preserve genetic diversity and ensure that the plants 
used in revegetation projects are adapted for local 
conditions, it is important to use local ecotypes of native 
species. Ecotypes are populations of a plant species that 
are genetically adapted for a given set of conditions. 
Current literature indicates that the use of appropriate 
ecotypes can significantly affect restoration project 
success (Knapp and Rice 1996). This is a greater factor 
for some species than others (Lesica and Allendorf 
1999) depending on their reproductive system, genetic 
variation among and within populations, and the degree 
of disturbance at the restoration site.



Choices of seed sources are listed below, beginning with the most 
desirable options and ending with the least desirable.

Local ecotypes of native species (from sources less 
than 100 miles from Missoula) 
Similar ecotypes of native species (from sources over 
100 miles from Missoula, but a similar region) 
Commercial-source seeds of native species 
Commercial- source, cultivars of native species 
Native species that are not found on the project areas 
Non-native species that do not reproduce beyond the 
first growing season.



Process / Key ElementsProcess / Key Elements

Collect / Direct Seed BackCollect / Direct Seed Back
Field Increase / Plant BackField Increase / Plant Back



Collect and Direct SeedCollect and Direct Seed

Collect seedCollect seed
Clean seed and quality testClean seed and quality test
Direct seed back on siteDirect seed back on site
Willing to take some riskWilling to take some risk



Field IncreaseField Increase

Source of seedSource of seed
PropagationPropagation
Field managementField management
Seed ConditioningSeed Conditioning
Resources and FundingResources and Funding



PropagationPropagation

Protocol for germinationProtocol for germination
Greenhouse transplantsGreenhouse transplants
Direct field seedingDirect field seeding



Field managementField management

IrrigationIrrigation
Weed controlWeed control
Insect controlInsect control
Harvest seedHarvest seed



Seed ConditioningSeed Conditioning

DryingDrying
CleaningCleaning
StorageStorage



Resources and FundingResources and Funding

PublicPublic
CommercialCommercial
VolunteerVolunteer



Other ConsiderationsOther Considerations

Technical expertise/experienceTechnical expertise/experience
EquipmentEquipment
Time dependentTime dependent
Getting what you ask forGetting what you ask for



Actual Projects Actual Projects 

YearsYears
FundingFunding
Number of SpeciesNumber of Species
CostCost
SuccessSuccess
Constraints Constraints 



National Park ServiceNational Park Service

Initiated 1989Initiated 1989
Long term agreements/fundingLong term agreements/funding
Cooperation between Federal agenciesCooperation between Federal agencies
Policy and philosophy constraintsPolicy and philosophy constraints



City of Denver/USFWCity of Denver/USFW

Cooperative project initiated 1999Cooperative project initiated 1999
Species collected 96 / 215Species collected 96 / 215
Collection cost $10,000Collection cost $10,000
Propagation Propagation –– City nurseriesCity nurseries
Field operations Field operations -- drip system $ 2,500drip system $ 2,500
Maintenance $ 1,000 / monthMaintenance $ 1,000 / month
Individual interest/personal assignedIndividual interest/personal assigned
Budget and prioritiesBudget and priorities

















Commercial ProjectCommercial Project

Initiated 2003Initiated 2003
Greenhouse transplants $0.30 eachGreenhouse transplants $0.30 each
Land/operations $7,000 / Year/AcLand/operations $7,000 / Year/Ac
Success Success –– 3/9 species3/9 species
Returns on investment $ 0.00 Returns on investment $ 0.00 
Cleaning equipment $ 45,000Cleaning equipment $ 45,000





















Boulder CountyBoulder County

Initiated 2003Initiated 2003
Focus on foothill grassesFocus on foothill grasses
Species 6 Species 6 –– 7 in Ponderosa7 in Ponderosa
Volunteer groups collectingVolunteer groups collecting
Commercial cleaningCommercial cleaning
County budget $5,000 County budget $5,000 
Field increaseField increase
Cooperative usesCooperative uses



ConstraintsConstraints

SpeciesSpecies
MoistureMoisture
WeedsWeeds
Growth form Growth form 
Equipment Equipment 
TechnologyTechnology







THE ENDTHE END



Presentations by: 
Jay Davison 

University of Nevada Reno 
Cooperative Extension Service 

September 28, 2004 



Native Seed Production 
Program in Nevada

Jay Davison
University of Nevada 

Cooperative Extension



Native Seed Production Program 
in Nevada

Obtain funding to complete program.
Build support at top administrative levels.
Coordination with Federal/State/Private 
interests.
Establish local research/extension efforts.
Organize potential Nevada seed producers.
Develop a stable demand for native seeds.
Establish local demonstration projects
Conduct out/reach and education programs.



Obtain Funding to Complete 
Program

Nevada State BLM Office contacted Cooperative 
Extension regarding increases of native seed in 
Nevada.
Secured approximately $140,000 for research 
and Extension work.
Developed proposals outlining products for 
research and Extension efforts
BLM signed cooperative agreements with UNR 
to complete projects.



Build Support at Top 
Administrative Levels 

Governor was convinced of need and benefits 
(Department of Agriculture).
Senior Senator supports rural development 
projects in Nevada. 
State BLM Director was convinced of need and 
benefits.
Program was viewed as environmentally and 
economically important to rural communities.



Project Leadership

Department of Agriculture employees (Karen 
Grillo, Don Henderson) were instrumental in 
leading the effort.
Scheduled regular meetings,made follow-up 
phone calls encouraging participation, 
distributed minutes.
Obtained funding for 
demonstrations,organizations, and seed lab.
Kept diverse organization on track. 



Coordination with Federal/State 
and Private Interests

NRCS plant material 
center personnel (ID, 
WA) participate on 
committee.
Nevada growers 
actively participate on 
committee.
Utah crop association 
personnel regularly 
consulted.

BLM has existing 
relationship with 
USFS Shrub Lab in 
Provo Ut.
Ongoing relationship 
with Utah Division of 
Wildlife personnel.
Met regularly with 
ARS personnel, UT, 
NV.



Steering Committee Membership

NvDA,NvDF,NDOW
University of Nevada 
(UNCE, CABNR)
DRI
Governor's Office 
Rep
Farm Bureau
Consultants
Private growers

BLM
U.S.F.S
NRCS
U.S.FWS
ARS
Indian Tribal Reps
U.S. Senate Reps



Local Research Efforts

Obtained grant funding $100,000 for 
researchers at UNR.
Established priorities of growing locally 
adapted ecotypes from Nevada 
collections.
Established research plots in 3 locations.
Lobbied for new Plant Materials Center to 
be located in Nevada (July 1, 2004).



Testing local ecotypes at 3 
locations.

Survival determination and 
seed increases primary tasks.

Ongoing projects.



PMC has been funded at 
approximately $5000,000
For 2004-2005.

NRCS currently in 
negotiations
with UNR concerning 
lease terms

Good possibility that the 
details will be finalized in 
December 2004.

Continued funding has 
already been proposed for 
future years. 



Cooperative Extension Efforts

Write and publish a 
native seed collection 
guide for Nevada.
Conduct workshops on 
native seed collection.
Assist BLM in developing 
long term native seed 
production contracts.

Assisted growers in 
preparing “Specialty 
Crop” grant proposals.
Assist in the 
establishment, 
maintenance and harvest 
of native seed 
demonstration projects.
Conduct outreach 
activities on native seed 
production.



300 copies distributed in 
14 states.

Over 400 individuals
have attended 
workshops/presentations
on using the manual.

Currently being 
reprinted to fulfill 
additional demand.





Specialty  Crops grant program 
$125,000 available statewide.

Two producers successful in 
obtaining grant funds & planted 
27 acres (4 species).

Three other producers planted
approximately 50 acres 
(shrubs/grasses) without grant 
funds.



Outreach and Education

Presented seed production program at national 
and regional professional meetings.
Conducted 5 workshops in Nevada in 2003.
Conducted  field days at producers farm in 
Fallon 2003 and 2004.
Utilized popular media to spread the word about 
native seed opportunities (newspapers, trade 
magazines). 



Organizing Potential Nevada 
Seed Producers

Recruited existing seed producers (alfalfa grass) 
for service on the committee.
Obtained grant money ($5,000) to support the 
establishment of Native Seed Producers 
Association.
Begin a separate effort to form producers 
organization.
Aggressively pursued the program over the long 
term.



Organizing Potential Nevada 
Seed Producers

Promote the native seed production program in 
Nevada.
Act as a clearing house for native seed 
information.
Coordinate native seed sales/buys
Provide guidance to BLM and other major 
purchasers on reducing impediments to native 
seed production (rules &regulations).



Developing a Stable Demand for 
Native Seed in Nevada

Market price 
swings/demand is the 
major impediment to 
large scale farm 
production.
BLM is major native 
seed consumer and 
will buy locally 
produced seed.

Stable market saves 
BLM $ and insures 
adequate native seed 
for revegetation
needs.
Developed a long 
term service contract 
for seed production.
GBRI will have large 
seed need.



Reasons For Success to Date

Commitment at the highest levels of 
Federal and State agencies
Persistent and continuing facilitation 
efforts by NvDA personnel
Ecologically and economically beneficial 
Minimal potential for conflict among all 
participants



Current Activities

Increasing the number of species being 
grown by producers and researched

Working on developing additional market 
outlets for current native seed producers.

Assisting NRCS with implementation of 
off-site PMC in Fallon.



Thank You

Jay Davison
University of 
Nevada, Reno 
Cooperative 
Extension



Organizing the Nevada Wildland 
Seed Producers Association

Jay Davison
University of Nevada Cooperative Extension 
Fallon, Nevada















Native Seed Program in Nevada
Established a steering committee in 2001.
Developed a list of priority species for 
Nevada.
Secured grant funding for Nevada State 
Seed Lab, field trials, and establishment of 
wildland seed producers organization.
Pursued the establishment of an offsite 
plant materials center.
Encouraged the BLM  to begin developing 
long term contract for growers.



Steering Committee 
Membership

BLM
U.S.F.S.
NRCS
U.S.FWS
ARS
Indian Tribal Reps
U.S. House Reps
U.S. Senate Reps
NDOA, NvDF, NDOW

University of Nevada 
(UNCE, CABNR)
DRI
Governor's Office Rep
Farm Bureau
Consultants
Private growers



Priorities for Increasing Native 
Seed in Nevada

Developed list of species to guide 
collection/production.
First priority was to increase native seed 
collections from Nevada rangelands.
Priority 2 was to increase farm production 
of priority species.
Priority 3 was to establish a seed 
producers organization
The last priority was to  establish research 
programs & develop a proposal for the 
Great Basin Plant Materials Center.



Why Establish a Native Seed 
Producers Association?

Nevada agriculture producers have 
little representation during the 
legislative process except for Farm 
Bureau (Most urban state in U.S.).
Promote the native seed production 
program in Nevada.
Act as a clearinghouse for native seed 
information in Nevada.



Organizing Potential Nevada 
Seed Producers

Recruited members from existing 
seed producers (alfalfa).
Personal contact, discussions, and 
invitations by members on the 
steering committee.
Aggressive facilitation and support of 
organizational efforts by NDOA 
personnel.



Nevada Wildldand Seed Producers 
Association (organizational structure)

President
1 or more Vice-Presidents
Secretary
Treasurer
9 Directors (3 year staggered terms 
with 3 standing for election every 
year).
Committees (as needed by Directors)



Nevada Wildland Seed Producers 
Association (Mission Statement)

The Nevada Wildland Seed Producers 
Association, as a group of farmers 
with seed growing expertise, can be a 
key provider to the BLM, other 
government land managers, 
conservation groups and private 
landowners with the quantities and 
varieties of seeds needed at a 
reasonable price.



Nevada Wildland Seed Producers 
Association (purpose)

“To promote a healthy and viable 
native seed production industry in 
Nevada and to support Nevada seed 
producers engaged in this 
enterprise”.



Nevada Wildland Seed Producers 
Association (functions)

Provide a contact point for government and private 
entities to communicate with seed producers.

Share knowledge of government procedures and 
production contracts for seed and plant materials

Promote a government procurement process that 
provides fair and equal access for Nevada producers.

Establish a self funded process by which the 
Association can provide and distribute foundation 
seed stock to qualified Nevada producers.



Nevada Wildland Seed Producers 
Association (functions)

Distribute available educational information 
on how to successfully produce native plant 
seeds and materials.
Promote the establishment and uniform 
application of sound and comprehensive 
seed testing and certification requirements 
for the purpose of maintaining the 
reputation of quality seed production in 
Nevada and to safeguard conscientious 
producers.



Financial Support of Seed 
Producers Association

Obtained $5,000 grant in support of the 
proposed seed producers association 
(Specialty Crop grant dollars).
Utilized to pay legal fees, travel 
reimbursement, supplies, etc (11 meetings).
Obtained approx $100,000 to fund seed 
technician position (NDOA) who works closely 
with Association (Fire Plan $ from U.S. Forest 
Service).
Agency personnel actively support the 
Association using agency funds (travel, 
phone, clerical etc.)



Association Activities

Incorporated in Nevada (501(c)(3) 
desired). 
Approximately 50% of seed producers in 
Nevada are members.
Partnership on USDA Rural Development 
Grant awarded in 2003/2004 ($57,000).
Continue to function in spite of poor market 
conditions and lagging interest in native 
seeds.



USDA Rural Development Grant
$57,000

Feasibility study for establishing a 
“Nevada’s Own” Wildland Seed 
Cooperative.
Grow, process, package and market native 
Nevada grasses and forbs.
Determine market demand and pricing.
Determine production and distribution 
requirements.
Determine business feasibility.





Questions?



Handout Courtesy of: 
Don Bermant 

Granite Seed Company 
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