Wildlife Interpretations

There are no standard reports for wildlife interpretations in the Access databases.  The custom reports include some of the following soil interpretations that are available for all soil survey areas in the Access databases by chosing the report name "Selected Soil Interpretations" and interpretations that begin with "WLF - ", then generating the reports.

WLF - Burrowing Mammals and Reptiles

WLF - Crawfish Aquaculture

WLF - Desertic Herbaceous Plants

WLF - Domestic Grasses and Legumes for Food and Cover

WLF - Freshwater Wetland Plants

WLF - Grain and Seed Crops for Food and Cover

WLF - Irr. Domestic Grasses and Legumes for Food and Cover

WLF - Irrigated Freshwater Wetland Plants

WLF - Irrigated Grain and Seed Crops for Food and Cover

WLF - Irrigated Saline Water Wetland Plants

WLF - Riparian Herbaceous Plants

WLF - Riparian Shrubs, Vines, and Trees

WLF - Saline Water Wetland Plants

WLF - Upland Coniferous Trees

WLF - Upland Deciduous Trees

WLF - Upland Desertic Shrubs and Trees

WLF - Upland Mixed Deciduous-Conifer Trees

WLF - Upland Shrubs and Vines

WLF - Upland Wild Herbaceous Plants

Wildlife Habitat Suitability

 Explanation and guide to interpretative groups for wildlife

 Description of Habitat Elements

Soils directly affect the kind and amount of vegetation that is available to wildlife as food and cover and affect the development of water impoundments.  The kind and abundance of wildlife that populate an area depend largely on the amount and distribution of food, cover, water, and living space.  If any one of these elements is missing, inadequate, or inaccessible, wildlife will be scarce or will not inhabit the area.

If the soils have the potential, wildlife habitat can be created or improved by planting appropriate vegetation, properly managing the existing plant cover, and fostering the natural establishment of desirable plants.

The potential of the soil is rated good, fair, poor, or very poor.  A rating of good means that the element of wildlife habitat or the kind of habitat is easily created, improved, or maintained.  Few or no limitations affect management, and satisfactory results can be expected if the soil is used for the designated purpose.  A rating of fair means that the element of wildlife habitat or kind of habitat can be created, improved, or maintained in most places.  Moderate intensity of management and fairly frequent attention are required to satisfactory results.  A rating of poor means that limitations are severe for the designated element or kind of wildlife habitat.  Habitat can be created, improved, or maintained in most places, but management is difficult and requires intensive effort.  A rating of very poor means that restrictions for the element of wildlife habitat or kind of wildlife are very severe and that unsatisfactory results can be expected.  Wildlife habitat is impractical or even impossible to create, improve, or maintain on soils having such a rating.

Description of Habitat Elements

Grain and seed crops are seed-producing annuals used by wildlife.  Examples are corn, wheat, rye oats, barley, millet, buckwheat, and sunflowers.  The major soil properties that affect the growth of grain and seed crops are depth of the root zone, texture of the surface layer, available water capacity, wetness, slope, surface stoniness, and flood hazard.  Soil temperature and soil moisture are also considerations.

Grasses and legumes are domestic perennial grasses and herbaceous legumes that are planted for wildlife food and cover.  Examples are fescue, bluegrass, bromegrass, timothy, orchardgrass, clover, alfalfa, trefoil, reed canarygrass, and crownvetch.  Major soil properties that affect the growth of grasses and legumes are depth of the root zone, texture of the surface layer, available water capacity, wetness, surface stoniness, flood hazard, and slope.  Soil temperature and soil moisture are also considerations.

Wild herbaceous plants are native and naturally established herbaceous grasses and forbs, including weeds, that provide food and cover for wildlife.  Examples are bluestem, indiangrass, blueberry, goldenrod, lambsquarters, dandelions, blackberry, ragweed, wheatgrass, fescue and nightshade.  Major soil properties that affect the growth of these plants are depth of root zone, texture of the surface layer, available water capacity, wetness, surface stoniness, and flood hazard.  Soil temperature and soil moisture are also considerations.

Hardwood trees and the associated woody understory provide cover for wildlife and produce nuts or other fruit, buds, catkins, twigs, bark, or foliage that wildlife eat.  Examples of native plants are oak, poplar, cherry, apple, birch, beech, maple, hickory, hazelnut, black walnut, and viburnum.  Examples of fruit-bearing shrubs that are commercially available and suitable for planting on soils rated good are hawthorn, honeysuckle, sumac, silky dogwood, highbush cranberry, autumn olive, and crabapple.  Major soil properties that affect growth of hardwood trees and shrubs are depth of the root zone, available water capacity, and wetness.

Coniferous plants are cone-bearing trees, shrubs, or ground cover that furnish habitat or supply food in the form of browse, seeds, or fruitlike cones.  Examples are pine, spruce, hemlock, fir, yew, cedar, larch, and juniper.  Major soil properties that affect the growth of coniferous plants are depth of the root zone, available water capacity, and wetness.

Wetland plants are annual and perennial wild herbaceous plants that grow on moist or wet sites, exclusive of submerged or floating aquatics.  They produce food or cover for wildlife that use wetland as habitat.  Examples of wetland plants are smartweed, wild millet, rushes, sedges, reeds, wildrice, arrowhead, waterplantain, pickerelweed, and cattail.  Major soil properties affecting wetland plants are texture of the surface layer, wetness, reaction, slope, and surface stoniness.

Shallow water are bodies of surface water that have an average depth of less than 5 feet and are useful as habitat for wildlife.  They can be naturally wet areas, or they can be created by dams or levees, or by water-control devices in marshes or streams.  Examples are muskrat marshes, waterfoul feeding areas, wildlife watering developments, beaver ponds, and other wildlife ponds.  Major soil properties affecting shallow water areas are to be developed.

The kinds of wildlife habitat are briefly described in the following paragraphs.

Openland habitat consists of croplands, pastures, meadows, and areas that are overgrown with grasses, herbs, shrubs, and vines.  These areas produce grain and seed crops, grasses and legumes, and wild herbaceous plants.  The kind of wildlife attracted to these areas include bobwhite quail, pheasant, meadowlark, field sparrow, killdeer, cottontail rabbit, red fox, and woodchuck.

Woodland habitat consists of hardwoods or conifers, or a mixture of these and associated grasses, legumes, and wild herbaceous plants.  Examples of wildlife attracted to this habitat are wild turkey, ruffed grouse, woodcock, thrushes, vireos, woodpeckers, owl, tree squirrels, gray fox, porcupine, raccoon, deer, and black bear.

Wetland habitat consists of water-tolerant plants in open, marshy or swampy, shallow areas.  Examples of wildlife attracted to this habitat are ducks, geese, herons, bitterns, rails, kingfishers, muskrat, otter, mink, and beaver.

Refer to the following information and tables and the Rating Guides for Wildlife Interpretations issued with Soils Memorandum - 74, January 20, 1972, for criteria used in rating the Habitat Elements.

WLF - Burrowing Mammals and Reptiles

WLF - Burrowing Mammals and Reptiles (habitat).

                (1)  The soil is interpreted as a habitat component according to its potential

to be used by mammals and specific species of reptiles that excavate burrows.  Burrows are

considered a necessary part of specific local habitat requirements for certain targeted and

nontargeted species of wildlife.  The guide, as shown in the following table, is intended to

provide guidelines in the identification and selection of sites that have the most potential

for preserving, maintaining, or increasing local populations of these species.  Site

identification of problem areas for control of pests, such as moles, ground squirrels, etc., is

also another potential application of this guide.

                (2)  This interpretation guide is of a more general nature.  It is designed to

be used in the planning process to identify areas of concern prior to the application of

conservation practices.  Based upon the wildlife objectives, these areas can be avoided,

practices can be adjusted to minimize damage to the burrow habitat, practices can be changed to

overcome limitations by the presence of the burrows, or control measures can be used to

eradicate pest species.  The guide does not take into account climate or soil temperature that

may influence the presence or distribution patterns of a species.  The presence or absence of a

species is determined at the local level.

                (3)  The interpretations provide suitability ratings and identify the dominant

soil characteristics that influence the suitability of the site for burrowing mammals and

reptiles.  This information allows the user to plan and develop alternatives in site selection

by identifying the site that best meets the wildlife habitat requirements.  The user is

required to develop a list of locally adapted wildlife species that excavate their own burrows

and that utilize abandoned burrows to meet at least part of their habitat requirements.  This

list may include many other mammals, reptiles, and/or bird species.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for use by locally adapted animal species as wildlife habitat.  Colonization and

population densities may be above average if other habitat factors are not limiting.  A SUITED

rating implies that the site is suitable as habitat to locally adapted animal species and that

some restrictive features may limit the use of the site by burrowing species.  Colonization and

population densities may be average for the area if the other habitat requirements are met.  A

POORLY SUITED rating indicates that the soil characteristics are such that they may limit

establishment, maintenance, or use of the site by burrowing species.  Colonization and

population densities may be restricted in the area due to the limiting factors even though all

of the other species habitat requirements are met.

                (5)  The final identification and selection of a site suitable for burrowing

mammals, reptiles, and other species capable of utilizing abandoned burrows is determined by

the limitation of the soil as it influences excavation, maintenance, and preservation of the

burrows.  The guide identifies the soil restricting features that will have the most effect on

habitat.

                (6)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Permafrost restricts the ability of the animal to excavate burrows and also affects

the thermal comfort of the burrow.

        2--Flooding from stream overflow, runoff, or high tides adversely affects burrowing

wildlife.  In areas subject to flooding, the burrowing mammals and reptiles are evicted,

species are drowned, and the walls of the burrows may collapse or become filled with debris.

Any effort of the animals to return to the site is delayed until the floodwater has receded and

the soils have dried sufficiently to allow renewed activity.

        3--Ponding or standing water adversely affects burrowing species.

        4--A seasonal high water table can affect burrowing species, restrict burrowing, and

possibly cause drowning when the water table returns.  Caving or tunnel collapse may be a

problem, especially in those parts of the soil affected by the capillary fringe.

        5--Sandy layers are soft and loose.  Burrow excavation and maintenance are problems due

to reduced sidewall stability and the tendency for collapse.

        5a--Clayey layers are slippery and sticky when wet, are slow to dry, and, when dry, are

usually hard.  They affect the ability of the burrowing species to excavate.  Species that have

habitat requirements for sites deeper than very shallow or shallow are most affected.

        5b--A high content of organic matter affects maintenance of the burrows due to reduced

sidewall stability and the tendency to collapse.  Highly fiberous organic materials are

difficult to burrow.

        6, 6a, & 6b--High concentrations of rock fragments adversely affect the excavation of

soil by burrowing species.  The physical effort to dislodge or transport the rock fragments

from the burrow may be beyond the abilities of many species.

        7, 8, & 9--Bedrock, a cemented pan, or dense layers adversely affect the potential

depth of excavation by burrowing species.  The layers are either too hard or too dense for the

species to excavate.

Table - WLF - Burrowing Mammals and Reptiles.

                            LIMITS

        RATING CRITERIA       WELL               POORLY          RESTRICTIVE

        OR PROPERTY         SUITED    SUITED     SUITED          FEATURE

1.      USDA TEXTURE        ----    ----    ICE     PERMAFROST

2.      FLOODING            NONE    RARE    OCCAS, FREQ     FLOODING

3.      PONDING             ----    ----    ANY ENTRY       PONDING

4.      DEPTH TO BEDROCK        >20     10-20   <10     DEPTH TO ROCK

        (HARD OR SOFT, IN)

           (cm)                 >50      25-50   <25

5.      DEPTH TO CEMENTED       >20     10-20   <10     CEMENTED PAN

        PAN (IN)

         (cm)                   >50     25-50   <25

6.      DEPTH TO HIGH           >3      1.5-3   <1.5    WETNESS

        WATER TABLE (FT)

        (PERCHED AND

        APPARENT)

7a.     USDA TEXTURE         VFSL, L, SIL,   COSL, LS,   COS, S, FS, VFS,    TOO SANDY

        (THICKEST LAYER,     SI, SL, FSL     LFS, LVFS   LCOS

         0-30")

7b.     USDA TEXTURE    ----    SICL, CL,       SIC, C, SC      TOO CLAYEY

        (THICKEST LAYER,        SCL

         0-40")

7c.     USDA TEXTURE    ----    HM, MUCK, SP,   FB, PEAT        EXCESS HUMUS

        (0-20")                 MPT

8a.     PERCENT BY WEIGHT       <10     10-25     >25   ROCK

        >3 (THICKEST                                   FRAGMENTS

        LAYER, 0-30")

8b.     PERCENT BY WEIGHT       <50     50-75      >75  TOO GRAVELLY

        2MM-3" (0-30")

9.      DEPTH TO BULK          >20     10-20   <10     DENSE LAYER

        DENSITY >1.8 (G/CC)

        (IN)

         (cm)                  >50     25-50    <25
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WLF - Crawfish Aquaculture

WLF - Crawfish Aquaculture (habitat).

                (1)  The soil is interpreted for its potential to be used for shallow water

impoundments necessary for aquaculture.  Crawfish culture areas have dikes that are at least 3

feet high and that are capable of maintaining water levels at 1.5 to 2.0 feet for optimum

crawfish production.  The guide, as shown in the following table, is intended to provide

guidelines in the identification and selection of sites that have the best potential for

implementation of aquaculture.  It is not intended to reflect potential crawfish production

levels that are usually more directly related to other management techniques.

                (2)  The interpretation guide is designed to be used in the planning process to

identify areas of concern prior to the application of practices.  Based on the objectives for

the crawfish culture, problem areas can be avoided and practices adjusted to overcome

limitations and maintain good water quality and management.  The guide does not take into

account the quality of the water source used in aquaculture.  Water that has concentrations of

soluble salts over .6 PPM, exchangeable sodium, or more than 3 PPM of soluble iron can affect

the survivability of both the crawfish and the vegetation growth used as crawfish forage.  An

additional concern is the potential for soil contamination at the site.

                (3)  The interpretations provide suitability ratings and identify the dominant

soil characteristics that influence the suitability of the site for crawfish aquaculture.  This

information allows the user to plan and develop alternatives in site selection.  Soils that are

rated WELL SUITED have no restrictions to use and are favorable for crawfish aquaculture.  A

SUITED rating implies that the site is suitable for crawfish aquaculture and that some

restricting soil features may limit site maintenance, water management, crawfish populations,

and/or vegetative growth for crawfish forage.  A POORLY SUITED rating indicates that the soil

characteristics are such that they may severely limit the establishment and maintenance of

crawfish and vegetation.  Use of the site may also require restrictive conservation practices

to overcome water management or site maintenance limitations.  This rating can affect the value

of the site for crawfish aquaculture.

                (4)  The final identification and selection of a site suitable for crawfish

aquaculture is determined by the limitation of the soil.  The limitations are the soil features

that influence material available for dike construction, site maintenance, water management, or

the soil chemical properties that affect crawfish and their vegetative forage.  The guide

identifies the soil restricting features that will have the most direct impact on crawfish

aquaculture.

                (5)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Soil temperatures that are too cold restrict the establishment and growth of

crawfish populations and the required crawfish vegetation forage.

        2--Soils that are dry most of the time limit the availability of a reliable surface

water source for use in the impoundments.  Supplemental ground water may be needed to sustain

crawfish aquaculture.

        3--Soils that have sandy layers, excess humus, or gravelly material are unsuitable for

the construction of dikes to impound water at the required levels for crawfish aquaculture due

to material instability, piping, and the potential for structure collapse and ultimate failure.

        4 & 12--Excess movement of water through the soil results in water loss from the pond

area and thus causes difficulty in maintaining the proper water levels.

        5--Slopes that are too steep require special practices to minimize problems with water

management, structure, and soil erosion.  The maintenance of adequate crawfish aquaculture

structures becomes more difficult as the slope increases.  If slope is extreme, it is better to

select an alternative site.

        6--Excess water-soluble salts restrict the growth of vegetation favored by crawfish as

forage.  Concentrations of soluble salts also contaminate the ponded water and adversely affect

crawfish populations.

        7--High concentrations of exchangeable sodium cause poor soil conditions that restrict

the growth of most plants.  They affect the establishment and growth of vegetation favored by

crawfish for forage.

        8--Soils that are too acid restrict plant growth and thus reduce the amount of

preferred vegetation.  Acid soils generally contain sulfuric acid, have low base saturation,

and have the potential for aluminum and/or manganese toxicity.  Soil amendments are a

management consideration.

        9--The absence of a seasonal high water table can affect crawfish aquaculture.  A

seasonal high water table can provide a water source as well as reduce the need for additional

outside water.  Shallow water tables help to reduce subsoil water losses and maintain pond

depth.

        10 & 11--Soils that have bedrock or cemented pans restrict the use of the site for

crawfish aquaculture because they lack sufficient overlying material for both dike construction

and aquacultural practices.  Ponding over bedrock and cemented pans results in lateral seepage

and wetness problems outside the site area.

        13--Floodwater that overtops the dikes causes changes in the controlled aquaculture

water levels, deposits sediment, and contaminates water.  Dikes can breach or erode.  Loss of

crawfish and their vegetative forage may result.

Table - WLF - Crawfish Aquaculture.

                            LIMITS

        RATING CRITERIA         WELL                    POORLY          RESTRICTIVE

        OR PROPERTY            SUITED         SUITED    SUITED          FEATURE

1.      SOIL TEMPERATURE       THERMIC,        MESIC   FRIGID, CRYIC,   EXTREME SOIL

        REGIME                 HYPER-                  PERGELIC         TEMPERATURES

                               THERMIC

2.      MOISTURE REGIME          UDIC          USTIC   ARIDIC           TOO ARID

3.      UNIFIED (0-40 IN)        ---            ---    SP, SW           TOO SANDY

                                                       OH, PT           EXCESS HUMUS

                                                       GW, GP, GM, GC   TOO GRAVELLY

4.      PERMEABILITY (IN/HR)    <0.06        0.06-0.2        >0.2    SEEPAGE

        (20-60 IN,

        SLOWEST LAYER)

5.      SLOPE (PCT)     <1      1-3     >3      SLOPE

6.      SALINITY        <4      4-8     >8      EXCESS SALT

        (MMHOS/CM) (0-40 IN)

7.      SAR (0-40 IN)      ---     ---    >13     EXCESS

                                                SODIUM

8.      SOIL REACTION (pH)      >5.5    5.5-4.5   <4.5    TOO ACID

        (SURFACE LAYER)

9.      DEPTH TO HIGH          <2      2-3     >3      DEEP TO WATER

        WATER TABLE (FT)

        (PERCHED OR

        APPARENT)

10.     DEPTH TO CEMENTED       >60     40-60   <40     CEMENTED PAN

        PAN (IN)

11.     DEPTH TO BEDROCK        >60     40-60   <40     DEPTH TO

        (HARD OR SOFT, IN)                              BEDROCK

12.     USDA TEXTURE         ALL OTHER        ---    GRAVELS,        SEEPAGE

        (ALL DEPTHS)         TEXTURES                SANDS, MARL,

                                                     GYPSUM

13.     FLOODING                    ---     ---    >3' ponding and      FLOODING

        (DEPTH, FT)                                V FREQ,FREQ,OCCAS/

                                                    V LONG,LONG flooding

Note:  #13 was revised since there is no flooding depth data

       available.  The old criteria read:

13.  FLOODING           ---- ----  > 3'    FLOODING

      (DEPTH, FT)
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WLF - Desertic Herbaceous Plants

WLF - Desertic Herbaceous Plants (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing a diverse desertic

herbaceous plant community.  The plants are adapted to an arid or semiarid environment that is

drier than that common to moist riparian and wetland zones and subhumid, humid, or tropical

areas.  These upland desertic herbaceous plant species are predominantly xerophytic and include

some mesophytic plants that are common along the transitional areas adjacent to riparian or

wetland areas.

                (2)  The adapted vegetation components are selected to meet the specific local

habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in

the following table, is intended to provide minimum soil restriction guidelines for the

selection of sites for growing and managing desertic herbaceous plants as upland wildlife

habitat and not to reflect commercial or livestock grazing values.

                (3)  This interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing desertic wild herbaceous vegetation, either naturally or

artificially established.  This information allows the user to plan and develop alternatives in

site selection and to identify the desertic herbaceous species that best meet the wildlife

habitat requirements.  Selection is made from a list of locally adapted desertic herbaceous

species that are drought resistant.  Included in the list are native and introduced species

their suitability ratings, and their ability to adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted desertic herbaceous species that are used as wildlife

habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of

climatically adapted desertic herbaceous species for habitat and that some restrictive features

limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil

characteristics are such that they may limit establishment, growth, maintenance, or performance

and thus affect the value of the desertic herbaceous vegetation as wildlife habitat.  Existing

tree and shrub cover should not influence the ratings.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

and cation exchange capacity.  The ability of each species to adapt to these criteria is

generally too broad to be considered in this guide.  The selection of desertic herbaceous

species based upon the above rating criteria is more adequately addressed at the local level.

In addition, the frequency and duration of flooding or ponding are not considered as rating

criteria.  These factors represent soil wetness characteristics necessary to promote the growth

of herbaceous hydrophytic vegetation and thus are better addressed in one of the other guides.

                (6)  The management, reestablishment, or introduction of native desertic

herbaceous species to provide a diverse vegetation community that meets select wildlife

requirements is determined by a number of factors.  The factors are landscape, climate, soil,

vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence

the adaptability, survival, growth, and vigor of the herbaceous species.  The guide addresses

only those factors that relate primarily to the soil.  It identifies the limitation and the

soil restricting features that will have the most affect on the use of desertic herbaceous

vegetation as wildlife habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

Seedling emergence and survival are adversely affected.  Selecting or managing the most

drought-resistant species as ground cover is the best alternative.

        1a--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when

dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in

planting the seeds, mechanical manipulation, and large animal hoof impact are affected.  Hard

surfaces affect seedling emergence and survival.

        2--A low available water capacity means that the ability of the soil to provide

continual moisture to desertic herbaceous plants is lower than is necessary for the plants to

establish or survive naturally.  Drought-resistant herbaceous species should be planted or

irrigation should be planned for stand establishment and maintenance.

        3--Excess water-soluble salts restrict the growth of most plants.  This condition

reduces species diversity and favors those species that are more tolerant of salts.  Salts also

reduce viable seed germination and seedling survival.  The selection and management of species

that are tolerant of saline conditions minimize the effect of the salts.

        4--High concentrations of exchangeable sodium cause poor physical soil conditions that

restrict plant growth.  Crusting and blocked pores reduce soil permeability and prolong soil

wetness.  The use of soil amendments can sometimes alleviate the problem, but it is often

better to select a new site or to select desertic herbaceous species that are tolerant of poor

aeration and low water availability.

        5--Soils that are too alkaline restrict plant growth and species composition.  Alkaline

soils have low amounts of phosphorus, iron, manganese, baron and zinc available to plants.  The

addition of soil amendments and/or the selection of species that are tolerant to alkaline

conditions are management considerations.

        6--Soils that are too moist for desertic plants favor the growth of herbaceous

vegetation, which tend to dominant areas of high precipitation by out competing and replacing

the desertic species.  The result is a reduced diversity of desertic vegetation and its

elimination from the plant community.  The selection of alternative sites may be the best

management alternative.

        7--A seasonal high water table can affect the establishment, growth, and survival of

desertic herbaceous vegetation.  It results in poorly aerated soils.  Desertic herbaceous

species that are tolerant of soil wetness are more desirable for establishing wildlife habitat.

        8--A high concentration of rock fragments affects seedbed preparation.  Natural

regeneration and intensive management protect and enhance the herbaceous species.

        9--Soil temperatures that are too hot or too cold or that are too cool during the

growing season restrict the growth of desertic herbaceous vegetation.  Native desertic

herbaceous species are usually best for wildlife habitat.

Table - WLF - Desertic Herbaceous Plants.

                WELL            POORLY  RESTRICTIVE

        RATING CRITERIA SUITED  SUITED  SUITED  FEATURE

1.      USDA TEXTURE         LCOS, LS, LFS,     COS, S  ----    TOO SANDY

        (SURFACE LAYER)      LVFS, FS, VFS

1a.     USDA TEXTURE    ALL OTHER       SIC, C, ----    TOO CLAYEY

        (SURFACE LAYER) TEXTURES        SC

2.      AVAILABLE WATER         >0.05   <0.05   ----    DROUGHTY

        CAPACITY (IN/IN)

        (AV. TO 40") (IN)       >2.0    <2.0    ----

3.      SALINITY (MMHOS/CM)     <4      4-8     >8      EXCESS SALT

        (0-20")

4.      SODIUM ADSORPTION       <13     13-30   >30     EXCESS

        RATIO (0-20")                                   SODIUM

5.      SOIL REACTION (pH)      <8.4    8.4-9.0 >9.0    TOO ALKALINE

        (0-20")

6.      SOIL MOISTURE   ARIDIC (TORRIC),        XERIC,  UDIC    TOO MOIST

        REGIME          ARIDIC (TORRIC)-        USTIC

                        USTIC, USTIC-

                        ARIDIC (TORRIC),

                        ARIDIC (TORRIC)-

                        XERIC,

                        XERIC-ARIDIC

                        (TORRIC)

7.      DEPTH TO HIGH   >3      1.5-3   <1.5    WETNESS

        WATER TABLE

        (PERCHED OR

        APPARENT, FT)

8.      PERCENT BY      <50     50-75   >75     TOO GRAVELLY

        WEIGHT >2MM                             TOO COBBLY

        (SURFACE LAYER,                         TOO STONY

        RESTRICTION

        FRACTION WITH

        HIGHEST PERCENT)

9.      TEMPERATURE     FRIGID, MESIC,      CRYIC,       HYPERTHERMIC    EXTREME SOIL

        REGIME          ISO                 THERMIC                      TEMPERATURES

                        TEMPERATURES
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WLF - Domestic Grasses and Legumes for Food and Cover

WLF - Domestic Grasses and Legumes for Food and Cover (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing grasses and legumes, which

are a component of specific local habitat requirements for targeted and nontargeted species of

wildlife.  The purpose of the ratings is to provide guidelines in the selection of soils,

sites, and plant species for wildlife habitat and not to reflect commercial agronomic

production.

                (2)  The guide, as shown in the following table, is to be used in planning the

production of nonirrigated domestic grass and legume vegetation for wildlife food and cover.

The species selected are generally perennial and include some common annuals.  They are self-

perpetuating after the initial stand establishment and thus will tend to minimize the long-term

risk of soil erosion.  Tillage may increase the potential for soil erosion during stand

establishment, and conservation practices may be required to minimize the hazard.  If

appropriate, the soils may receive supplemental fertilization and liming to increase vegetation

growth rates for the production of vegetative food and cover.  Depending upon the objectives of

the user, the plant species selection and management techniques will dictate whether the

habitat will be dominantly used for food, cover, or both.  The height and structure of the

vegetation species are important considerations in addressing wildlife cover relationships.

                (3)  The interpretations provide suitability ratings and identify the dominate

soil characteristics that influence the suitability of the site for growing grass and/or

legumes.  They allow the user to plan and develop alternatives in site selection and to select

the grass or legume species, or a combination of both species that best meets the wildlife

habitat requirements.  The user is required to develop a list of locally adapted domestic grass

and legume species.

                (4)  Soils that are rated WELL SUITED have no use restrictions and are

favorable for locally adapted domestic grass and legume species that are used as wildlife

habitat.  Adapted species may be grown individually or in combination with other adapted

species.  A SUITED rating implies that the site is suitable for the growth of climatically

adapted plants for habitat and that some restrictive features may limit the full potential of

plant growth.  These conditions may restrict the selection for some of the adapted species to

be grown individually or in combination with other adapted species.  A POORLY SUITED rating

indicates that the soil characteristics are such that they may limit establishment, growth,

maintenance, or performance and thus affect the value of grass and legume species as food or

cover for wildlife habitat.

                (5)  The frost-free season is not considered as a rating criterion, but is

important in making the final selection of local climatically adapted grass and legume species

for wildlife habitat.  Aspect, carbonates, cation exchange capacity, and reaction (pH) were

also not addressed.  These properties are found to be too variable between vegetation species.

These criteria are better applied at the local level in the final selection of species.

                (6)  The final selection of a site and of suitable domestic grass and legume

species for use in providing food and cover for wildlife is determined by the limitation of the

soil, such as how it influences plant establishment, survival, growth, and vigor.  The guide

identifies the soil restricting features that will have the most affect on grass and legume

species as habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

Planting techniques, seedling emergence, and survival are adversely affected.

        1a & 1b--Clayey surface layers are slippery and sticky when wet, are slow to dry, and,

when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in

planting the seeds are affected.  Infiltration characteristics, seedling emergence, and

survival are also affected by drying of the surface layer and the formation of surface crusts.

        1c--A high content of organic matter, especially the more fibrous materials, affects

the seedbed preparation and planting and may indirectly affect soil moisture relationships,

fertility, subsidence, and the hazard of wind erosion.

        2--High concentrations of rock fragments adversely affect the use of mechanical

equipment in preparing the soil as a seedbed to be planted with grass and/or legume species for

food or cover.  In extreme situations, the use of hand tools is the only alternative.

        3--A low available water capacity means that the ability of the soil to provide

moisture to plants is lower than is desirable for grass and/or legumes.  Although the root

systems of grasses and legumes are generally quite extensive, the roots of legumes tend to

utilize a deeper portion of the soil profile and thus are rally quite extensive, the roots of

legumes tend to utilize a deeper portion of the soil profile and thus are more dependent on

deep soil moisture.  The selection of drought-resistant species minimizes the impact of low

available soil moisture.

        4 & 5--Bedrock or cemented pans restrict deep root penetration.  Species that have

shallow root systems adapt better to the site.

        6--Soils that are dry most of the time may not recharge soil moisture and sustain

legumes, grain, and other annual seed species.  Planting drought-resistant grass and legume

species may help to overcome this limitation.

        7--A seasonal high water table can affect plant growth and survival.  It results in

poorly aerated soils.  Species that are tolerant to wetness are more desirable for establishing

wildlife habitat.

        8--Ponding or standing water can influence seedbed preparation, seedling emergence, and

stand survival during the growing season.  Planting species that are tolerant to wet soil

conditions minimizes the impact of this limitation.

        9--The frequency, timing, and duration of flooding can influence seedbed preparation,

seedling emergence, and stand survival.  Planting species that are tolerant to wet soil

conditions minimizes the impact of this limitation.

        10 & 10a--The slow movement of water through the soil can cause periodic wet soil

conditions, which affect seedbed preparation, planting dates, and subsequent plant growth.

Planting species that are tolerant to moderately wet soil conditions minimizes the impact of

this limitation.

        11--A steep slope affects soil erosion and the use of mechanical equipment.  If the

slope is extreme, it is may be better to select an alternative site.

        12--Excess water-soluble salts restrict the growth of most plants.  They also reduce

viable seed germination and seedling survival.  The management and selection of plant species

that are tolerant of saline conditions can minimize the effect of the salts.

        13--High concentrations of exchangeable sodium cause poor physical soil conditions that

restrict the growth of most plants.  Crusting and blocked pores reduce air movement and soil

permeability.  Soil amendments can sometimes alleviate the problem, but it is often better to

select a new site.

        14--A susceptibility to soil erosion by water requires the implementation of

conservation practices and limits the selection of species to those that will protect the soil

from water erosion.

Table - WLF - Domestic Grasses and Legumes for Food and Cover.

                WELL            POORLY                                  RESTRICTIVE

        RATING CRITERIA         SUITED  SUITED          SUITED          FEATURE

1.      USDA TEXTURE    SL, FSL, VFSL,    LCOS, LS, LFS,     COS, S    TOO SANDY

        (SURFACE LAYER) SIL, SI           LVFS, FS, VFS

1a.     USDA TEXTURE        ----        C, SIC, SC          ----        TOO CLAYEY

        (SURFACE LAYER,

        OXIDIC, KAOLONITIC

        MINERALOGY

1b.     USDA TEXTURE        ----        CL, SICL, SCL   C, SIC, SC      TOO CLAYEY

        (SURFACE LAYER,

        MIXED,

        MONTMORILLONITIC

        MINERALOGY)

1c.     USDA TEXTURE        ----        HM, MUCK,       FB, PEAT        EXCESS HUMUS

        (SURFACE LAYER)                 SP, MPT

2.      PERCENT BY WEIGHT       <25     25-50           >50             TOO GRAVELLY,

        >2MM  (SURFACE                                                  TOO COBBLY,

        LAYER, RESTRICTION                                              OR

        FRACTION WITH THE                                               TOO STONY

        HIGHEST PERCENT)

3.      AVAILABLE WATER

        CAPACITY (AVERAGE

        TO 40") (IN/IN)        >0.10   0.05-0.10        <0.05           DROUGHTY

             (IN)                 >4      2-4           <2

4.      DEPTH TO BEDROCK        >40     20-40           <20     ROOTING DEPTH

        (HARD OR SOFT, IN)

5.      DEPTH TO CEMENTED       >40     20-40           <20     ROOTING DEPTH

        PAN (IN)

6.      SOIL MOISTURE   Udic, Xeric,    Aridic-Xeric,   Xeric-Aridic,   TOO ARID

        REGIME          Ustic           Aridic-Ustic    Ustic-Aridic,

                                                        Aridic (Torric)

7.      DEPTH TO HIGH        >3         1.5-3           <1.5    WETNESS

        WATER TABLE (FT)

        (PERCHED AND

        APPARENT)

8.      PONDING NONE    V BRIEF, BRIEF  LONG, V LONG    PONDING

                                                        OCCAS,

9.      FLOODING        None, Rare      OCCAS, FREQ,    FREQ, LONG,     FLOODING

                                        V BRIEF, BRIEF  V LONG

10.     PERMEABILITY    >0.2    0.2-0.06        <0.06   PERCS

        (IN/HR) (10-40",                                SLOWLY

        SLOWEST LAYER,

        MIXED, KAOLONITIC

        MINERALOGY)

10a.    PERMEABILITY    >0.06   <0.06       ----        PERCS

        (IN/HR, 10-40",                                 SLOWLY

        SLOWEST LAYER,

        MONTMORILLONITIC

        MINERALOGY)

11.     SLOPE (PCT)     <15     15-30   >30     SLOPE

12.     SALINITY        <4      4-8     >8      EXCESS

        (MMHOS/CM)                              SALT

        (SURFACE LAYER OR

        0-20")

13.     SODIUM ADSORPTION       <8      8-13    >13     EXCESS

        RATIO (SURFACE                                  SODIUM

        LAYER OR 0-20")

14.     EROSION FACTOR          <5      5-8     >8      ERODES

        (RKLS/T, SURFACE                                EASILY

        LAYER)

Note:  14 has been replaced with

14.  EROSION FACTOR      not highly     ---  highly erodible   ERODES

     (HEL water)          erodible           erodible,         EASILY

                                             potentially

                                             highly erodible
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WLF - Freshwater Wetland Plants

WLF - Freshwater Wetland Plants (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing wetland herbaceous

vegetation and shrubs that are adapted to wet soil conditions.  Floating or submerged aquatics

are excluded from use in this guide.  The soils suitable for this habitat generally occur

adjacent to springs, seeps, depressions, bottom lands, marshes, or the backwater areas of flood

plains, such as oxbow lakes, that are not directly affected by moving floodwaters.  Many areas

are ponded for some period of time because of the accumulation of excessive moisture caused by

runoff from the surrounding area.

                (2)  These plant species are predominantly hydrophytic and commonly include

some mesophytic plants.  The regeneration of plant species is normally through natural

progression.  The introduction of exotic species to enhance the habitat is an infrequent

occurrence usually due to wet soil conditions during the period of optimum planting.

Generally, management is better directed towards enhancing or propagating existing species that

are adapted to the soil conditions of the site and that meet a desired habitat need.  The

adapted vegetation components are selected to meet specific local habitat requirements for

targeted and nontargeted species of wildlife.  The guide, as shown in the following table, is

intended to provide minimum guidelines for the selection of sites for growing freshwater

wetland plants as wildlife habitat and not to reflect commercial or livestock grazing values.

                (3)  The interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing freshwater wetland vegetation.  This information allows the

user to identify the freshwater wetland species that best meet the wildlife habitat

requirements.  Selection is made from a list of locally adapted wetland species.  Included in

the list are native and introduced species, their suitability ratings, and their ability to

adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted freshwater wetland vegetation that are used as wildlife

habitat.  A SUITED rating implies that the site is suited for the establishment or growth of

climatically adapted freshwater wetland species for habitat and that some restrictive features

limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil

characteristics are such that they may limit establishment, growth, maintenance, or performance

and thus affect the value of the freshwater wetland vegetation as wildlife habitat.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

and cation exchange capacity.  The adaptability of each species to these criteria is generally

too broad to be considered in this guide.  Therefore, species selection based upon the above

rating criteria is more adequately addressed at the local level.

                (6)  The criteria of slope, rock fragments, and soil temperature regime were

also not addressed.  In most cases plant species may be regenerated and maintained naturally

with little or no impact to the soil or existing vegetation, or new species may be introduced

during optimum planting periods by mechanized or other methods.

                (7)  The management, reestablishment, or introduction of freshwater wetland

species to meet select wildlife habitat requirements is determined by a number of factors.  The

factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by

any one of these factors can influence the adaptability, survival, growth, and vigor of the

freshwater wetland species.  The guide addresses only those factors that relate primarily to

the soil.  It identifies the limitation and the soil restricting features that will have the

most affect on the use of freshwater wetland plants as wildlife habitat.

                (8)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

They affect seedling emergence and survival, especially after ponding and a lowering of the

seasonal high water table.

        1a--A high content of organic matter affects the suitability of the soil as a seedbed,

and seedling emergence and survival.  Also affected are soil moisture relationships during dry

periods, fertility, subsidence, and plant root characteristics.

        2--Soils that are deep to a water table adversely affect the establishment and growth

of wetland plant vegetation.  This condition is especially critical for shallow rooted species.

The management or selection of species that have deep root systems or that are adapted to drier

soil conditions is desirable for establishing wildlife habitat.  Supplemental irrigation during

the growing season may be required for stand maintenance.

        3--Ponding or standing water results in extended periods of saturated surface soils.

The time and duration of standing water can influence seedling emergence and plant survival

during the growing season.  The selection and management of freshwater wetland species that are

tolerant to saturated soil conditions and prolonged periods of ponding may minimize the impact

of this limitation.

        4--Excess water-soluble salts decrease the amount of moisture available to plants and

restrict the growth of the more desirable freshwater wetland species.  They reduce viable seed

germination and seedling survival.  As a result of natural species selection and management,

the more desirable freshwater wetland species may decrease in abundance and the less desirable

salt-tolerant plants increase.

        5--A high concentration of exchangeable sodium causes poor physical soil conditions

that restrict plant growth.  Crusting and blocked pores reduce soil air movement and soil

permeability.  The use of soil amendments can sometimes alleviate the problem, but natural

species selection and management may still tend to promote the less desirable species that are

tolerant to poor aeration rather than the preferred freshwater wetland vegetation.  It is often

better to select a new site.

        6--Soils that are too acid restrict plant growth, species composition, and the amount

of preferred species.  Acid soils generally contain sulfuric acid, have low base saturation,

and have the potential for aluminum and/or manganese toxicity.  The addition of soil amendments

and/or the selection of species that are tolerant to acid conditions are management

considerations.

        6a--Soils that are too alkaline restrict plant growth, species composition, and the

amount of preferred species.  They usually have low amounts of phosphorus, iron, manganese,

boron, and zinc available to plants.  The addition of soil amendments and/or the selection of

species that are tolerant to alkaline conditions are management considerations.

Table - WLF - Freshwater Wetland Plants.

                            WELL                        POORLY      RESTRICTIVE

        RATING CRITERIA    SUITED         SUITED        SUITED        FEATURE

1.      USDA TEXTURE    ALL OTHER       FS, VFS        COS, S, SG      TOO SANDY

        (SURFACE LAYER) TEXTURES

1a.     USDA TEXTURE    MUCK, SP        FB, PEAT,       ----    EXCESS HUMUS

        (SURFACE LAYER)                 HM, MPT

2.      DEPTH TO HIGH   <1      1-3     >3      DEEP TO WATER

        WATER TABLE

        (PERCHED AND

        APPARENT, FT)

3.      PONDING       V BRIEF,        V LONG  ----    PONDING

                      BRIEF, LONG

4.      SALINITY        <2      2-4     >4      EXCESS SALT

        (MMHOS/CM)

        (SURFACE LAYER)

5.      SODIUM ADSORPTION       <8      8-13    >13      EXCESS

        RATIO (SURFACE                                   SODIUM

        LAYER)

6.      SOIL REACTION   6.0-8.4   4.5-6.0   <4.5    TOO ACID

        (PH) (0-40")

6a.     SOIL REACTION     ----    ----    >8.4    TOO ALKALINE

        (PH) (0-40")
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WLF - Grain and Seed Crops for Food and Cover

WLF - Grain and Seed Crops for Food and Cover (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing grain and seed crops,

which are a component of specific local habitat requirements for targeted and nontargeted

species of wildlife.  The purpose of the ratings is to provide

guidelines in the selection of soils, sites, and plant species for wildlife habitat and not to

reflect commercial agronomic production.

                (2)  The guide, as shown in the following table, is to be used in planning the

production of nonirrigated commercial grain and other seed or vegetative producing annuals for

wildlife food and cover.  The annual vegetation species that are selected are usually planted

at least once each year.  The use of annual tillage may increase the potential for soil erosion

and, therefore, the use of conservation practices is required to minimize the hazard.  If

appropriate, the soils may receive supplemental fertilization and liming to increase vegetation

growth rates and seed production.  Depending upon the objectives of the user, the plant species

selection and management techniques will dictate whether the habitat will be dominantly used

for food, cover, or both.  The height and structure of the vegetation species are important

considerations in addressing wildlife cover relationships.

                (3)  The interpretations provide suitability ratings and identify the dominate

soil characteristics that influence the suitability of the site for growing grain and seed

corps.  They allow the user to plan and develop alternatives in site selection and to select

the grain and seed species that best meet the wildlife habitat requirements.  The user is

required to develop a list of locally adapted annual cover, grain, and seed species.

                (4)  Soils that are WELL SUITED have no restrictions to use and are favorable

for locally adapted annual vegetation species that are used for wildlife habitat.  Adapted

species may be grown individually or in combination with other adapted species.  A SUITED

rating implies that the site is suitable for the growth of climatically adapted vegetation

species for habitat and that some restrictive features may limit the full potential of plant

growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may

limit establishment, growth, maintenance, or performance and, thus, affect the value of the

grain and seed crop as food or cover for wildlife habitat.

                (5)  The frost-free season is not considered as a rating criterion but is

important in making the final selection of local climatically adapted cover, grain, and other

annual seed-producing species for wildlife habitat.  Aspect, carbonates, cation exchange

capacity, and reaction (pH) were also not addressed.  These properties are found to be too

variable between vegetation species.  These criteria are better applied at the local level in

the final selection of species.

                (6)  The final selection of a site and suitable annual vegetation species for

use in providing food and cover for wildlife is determined by the limitation of the soil such

as how it influences plant establishment, survival, growth, and vigor.  The guide identifies

the soil restricting features that will have the most affect on annual vegetation species as

habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

Planting techniques, seedling emergence, and survival are adversely affected.

        1a &1b--Clayey surface layers are slippery and sticky when wet, are slow to dry, and,

when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in

planting the seeds are affected.  Seedling emergence and survival are also affected by drying

of the surface layer and the formation of surface crusts.

        1c--A high content of organic matter, especially the more fiberous materials, affects

seedbed preparation and planting and may indirectly affect soil moisture relationships,

fertility, subsidence, and the degree of wind erosion.

        2--High concentrations of rock fragments adversely affect the use of mechanical

equipment in preparing the soil as a seedbed to be planted with grain or other seed-bearing

species for food or cover.

        3--A low available water capacity (AWC) means that the ability of the soil to provide

moisture to the plants is lower than is desirable for grain and other annual seed crops.

Planting drought resistant species minimizes the impact of low available soil moisture.

        4 & 5--Bedrock or a cemented pan can restrict root penetration.  Species that have

shallow rooting systems adapt better to the site.

        6--Soils that are dry most of the time may not recharge soil moisture and sustain grain

and other annual seed species.  The use of a fallow cropping system and the selection of

drought resistant species may help to overcome this limitation.

        7--A seasonal high water table can affect plant growth and survival.  It results in

poorly aerated soils which restrict root respiration and total plant growth.  Species that are

tolerant to wetness are more desirable for establishing wildlife habitat.

        8--Ponding can influence seedbed preparation, seedling emergence, and stand survival

during the growing season.  Planting species tolerant to wet soil conditions minimizes the

impact of this limitation.

        9--The frequency, timing, and duration of flooding can influence seedbed preparation,

seedling emergence, and stand survival.  Planting species that are tolerant to wet soil

conditions minimizes the impact of this limitation.

        10 & 10a--The slow movement of water through the soil can cause wet soil conditions for

extended periods which affect seedbed preparation, planting dates, and subsequent plant growth.

Planting species that are tolerant to moderately wet soil conditions minimizes the impact of

this limitation.

        11--A steep slope affects soil erosion and the use of mechanical equipment.  If the

slope is extreme, it may be better to select an alternative site.

        12--Excess water-soluble salts restrict the growth of most plants.  They also reduce

viable seed germination and seedling survival.  The selection and management of plant species

that are tolerant of saline conditions can minimize the effect of the salts.

        13--High concentrations of exchangeable sodium cause poor physical soil conditions that

restrict the growth of plants.  Crusting and blocked pores reduce air movement and soil

permeability.  Soil amendments can sometimes alleviate the problem, but it is often better to

select a new site.

        14 & 15--A susceptibility to soil erosion requires the implementation of conservation

practices and limits the selection of species to those that will protect the soil from erosive

forces.

Table - WLF - Grain and Seed Crops for Food and Cover.

                              WELL                              POORLY          RESTRICTIVE

        RATING CRITERIA       SUITED          SUITED            SUITED          FEATURE

1.      USDA                  SL, FSL, VFSL,  LCOS, LS, LFS,    COS, S, FS,     TOO SANDY

        TEXTURE               SIL, SI         LVFS              VFS

        (SURFACE LAYER)

1a.     USDA TEXTURE          ----            C, SIC, SC        ----            TOO CLAYEY

        (SURFACE LAYER,

        OXIDIC, KAOLONITIC,

        MINERALOGY)

1b.     USDA TEXTURE          ----            CL, SICL, SCL     C, SIC, SC      TOO CLAYEY

        (SURFACE LAYER,

        MIXED,

        MONTMORILLONITIC

        MINERALOGY)

1c.     USDA TEXTURE          ----            HM, MUCK,         FB, PEAT        EXCESS

        (SURFACE LAYER)                       SP, MPT                           HUMUS

2.      PERCENT BY WEIGHT     <25             25-50             >50             TOO

        >2MM  (SURFACE                                                          GRAVELLY,

        LAYER, RESTRICTION                                                      TOO COBBLY,

        FRACTION WITH THE                                                       OR

        HIGHEST PERCENT)                                                        TOO STONY

3.      AVAILABLE WATER

        CAPACITY (AVERAGE

        TO 40") (IN/IN)        >0.15          0.10-0.15         <0.10           DROUGHTY

3a.       (IN)                 >6             4-6               <4

4.      DEPTH TO BEDROCK       >40            20-40             <20             ROOTING

        (HARD OR SOFT, IN)                                                      DEPTH

5.      DEPTH TO CEMENTED      >40            20-40             <20             ROOTING

        PAN (IN)                                                                DEPTH

6.      SOIL MOISTURE          UDIC, XERIC,   ARIDIC-XERIC,     XERIC-ARIDIC,   TOO ARID

        REGIME                 USTIC          ARIDIC-USTIC      USTIC-ARIDIC,

                                                                ARIDIC (TORRIC)

7.      DEPTH TO HIGH          >3             1.5-3             <1.5            WETNESS

        WATER TABLE (FT)

        (PERCHED AND

        APPARENT)

8.      PONDING NONE           V BRIEF, BRIEF LONG, V LONG      PONDING

9.      FLOODING               NONE, RARE     OCCAS, FREQ,      FREQ, LONG,     FLOODING

                                              V BRIEF, BRIEF    V LONG

10.     PERMEABILITY            >0.2          0.2-0.06          <0.06           PERCS

        (IN/HR) (10-40",                                                        SLOWLY

        SLOWEST LAYER,

        MIXED, KAOLONITIC

        MINERALOGY)

10a.    PERMEABILITY            >0.06         <0.06             ----            PERCS

        (IN/HR, 10-40",                                                         SLOWLY

        SLOWEST LAYER,

        MONTMORILLONITIC

        MINERALOGY)

11.     SLOPE (PCT)             <15           15-30             >30             SLOPE

12.     SALINITY                <4            4-8               >8              EXCESS

        (MMHOS/CM)                                                              SALT

        (SURFACE LAYER

        OR 0-20")

13.     SODIUM ADSORPTION       <13           13-30             >30             EXCESS

        RATIO (SURFACE                                                          SODIUM

        LAYER) OR (0-20")

14.     EROSION FACTOR          <5            5-8               >8              ERODES

        (RKLS/T, SURFACE                                                        EASILY

        LAYER)

15.     WIND ERODIBILITY        <5            5-8               >8              SOIL

        INDEX (CI/T)                                                            BLOWING

Note:

#14 and #15 have been replaced with:

14.  EROSION FACTOR              not highly   ---               highly erodible ERODES

     (HEL water)                 erodible                       potentially     EASILY

highly erodible

15.  WIND ERODIBILITY            not highly   ---               highly erodible SOIL

    (HEL wind)                   erodible                       erodible,      BLOWING

                                                                potentially

                                                                highly erodible
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WLF - Irr. Domestic Grasses and Legumes for Food and Cover

WLF - Irrigated Domestic Grasses and Legumes for Food and Cover (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing irrigated grasses and

legumes, which are as a component of specific local habitat requirements for targeted and

nontargeted species of wildlife.  The purpose of the ratings is to provide guidelines in the

selection of probable soils, sites, and plant species for wildlife habitat and not to reflect

commercial agronomic production.

                (2)  The guide as shown in the following table, is to be used in planning the

production of irrigated domestic grass and legume vegetation for wildlife food and cover.  The

species selected are generally perennial and include some common annuals.  They are self-

perpetuating after the initial stand establishment and thus tend to minimize the long-term risk

of soil erosion.  Tillage and irrigation during stand establishment increase the potential for

soil erosion.  To minimize the risk of erosion, the use of conservation practices is required.

If appropriate, the soils may receive supplemental fertilization and liming to increase

vegetation growth rates for the production of vegetative food and cover.  Depending upon the

objectives of the user, the plant species selection and management techniques will dictate

whether the habitat will be dominantly used for food, cover, or both.  The height and structure

of the vegetation species are important considerations in addressing wildlife cover

relationships.

                (3)  The interpretations provide suitability ratings and identify the dominant

soil characteristics that influence the suitability of the site for growing irrigated grass

and/or legumes.  They allow the user to plan and develop alternatives in site selection and

irrigation system requirements and to select the grass, or legume species, or a combination of

both species that best meets the wildlife habitat requirements.  The user is required to

develop a list of locally adapted domestic grass and legume species.

                (4)  Soils that are rated WELL SUITED have no restrictions for irrigated use

and are favorable for locally adapted domestic grass and legume species that are used as

wildlife habitat.  Adapted species may be grown individually or in combination with other

adapted species.  A SUITED rating implies that the site is suitable for irrigation and the

growth of climatically adapted vegetation species for habitat and that some restrictive

features may limit the full potential of plant growth.  These conditions may restrict the

selection for some of the adapted species to be grown individually or in combination with other

adapted species.  A POORLY SUITED rating indicates that the soil characteristics are such that

they may limit irrigation, establishment, growth, maintenance, or performance and thus affect

the value of  grass and legume species as food or cover for wildlife habitat.

                (5)  The frost-free season is not considered as a rating criterion, but is

important in making the final selection of local climatically adapted grass and legume species

for wildlife habitat.  Aspect, carbonates, cation exchange capacity, and reaction (pH) were

also not addressed.  These properties are found to be too variable between vegetation species.

These criteria are better applied at the local level in the final selection of species.

                (6)  The final selection of a site suitable for irrigation and of domestic

grass and legume species for use in providing food and cover for wildlife is determined by the

limitation of the soil, such as how it influences plant establishment, survival, growth, and

vigor.  The guide identifies the soil restricting features that will have the most affect on

grass and legume species as habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

Irrigation frequency, planting techniques, seedling emergence, and survival are affected.

        1a & 1b--Clayey surface layers are slippery and sticky when wet, are slow to dry, and,

when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in

planting the seeds are affected.  Hard surfaces affect infiltration characteristics, seedling

emergence, and survival.  The infiltration and application rates should be considered in the

irrigation system design.

        1c--A high content of organic matter, especially the more fibrous materials, affects

the seedbed preparation and planting and may indirectly affect soil moisture relationships,

fertility, subsidence, and the degree of wind erosion.

        2--High concentrations of rock fragments adversely affect the use of mechanical

equipment in preparing the soil as a seedbed to be planted with grass and/or legume species for

habitat.  Large rock fragments also influence the selection of an irrigation system to

supplement soil moisture.

        3--A low available water capacity means that the ability of the soil to provide

moisture to plants is lower than is desirable for grass and/or legumes.  Although the root

systems of grasses and legumes are generally quite extensive, the roots of legumes tend to

utilize a deeper portion of the soil profile and thus are more dependent on deep soil moisture.

The selection of drought-resistant species minimizes the impact of low available soil moisture

and reduces the need for frequent irrigation intervals.

        4 & 5--Bedrock or cemented pans restrict deep root penetration.  Species that have

shallow root systems adapt better to the site.

        6--A seasonal high water table can affect plant growth and survival.  It results in

poorly aerated soils.  Species that are tolerant to wetness are more desirable for establishing

wildlife habitat.  A seasonal high water table may supplement plant moisture requirements

during part of the growing season, and irrigation water supply if during the remainder of the

year.  The time and length of application should be monitored to avoid creating an extended wet

soil environment.

        7--Ponding or standing water can influence seedbed preparation, seedling emergence, and

stand survival during the growing season.  Planting species that are tolerant to wet soil

conditions minimizes the impact of this limitation.  The time and length of irrigation

application should be adjusted to avoid extending the wet soil environment.  Deferred

irrigation should be considered.

        8--The frequency, timing, and duration of flooding can influence seedbed preparation,

seedling emergence, and stand survival.  Selection of species that are tolerant to wet soil

conditions minimizes the impact of this limitation.  Irrigation systems should be designed to

minimize floodwater damage and erosion.  Irrigation should be deferred to avoid extending the

period of soil saturation.

        9 & 9a--The slow movement of water through the soil can cause periodic wet soil

conditions which affect seedbed preparation, planting dates, and subsequent plant growth.

Selecting  species that are tolerant to moderately wet soil conditions minimizes the impact of

this limitation.  The application rate of irrigation water should be considered in the design

of irrigation systems to overcome this limitation, reduce runoff potential, and obtain the

maximum irrigation efficiency.

        10--A steep slope affects soil erosion and the use of mechanical equipment.

Maintaining irrigation structures and sprinklers becomes more difficult as the slope increases.

If the slope is extreme, it is may be better to select an alternative site.

        11--Excess water-soluble salts restrict the growth of most plants.  They also reduce

viable seed germination and seedling survival.  The management and selection of plant species

that are tolerant of saline conditions can minimize the effect of the salts.

        12--High concentrations of exchangeable sodium cause poor physical soil conditions that

restrict the growth of most plants.  Crusting and blocked pores reduce air movement and soil

permeability.  Soil amendments can sometimes alleviate the problem, but it is often better to

select a new site.

        13--A susceptibility to water erosion requires the implementation of irrigation water

management and conservation practices and limits the selection of species to those that will

protect the soil from water erosion.

Table - WLF - Irr. Domestic Grasses and Legumes for Food and Cover.

                            WELL                          POORLY     RESTRICTIVE

        RATING CRITERIA     SUITED            SUITED      SUITED      FEATURE

1.      USDA              LFS, LVFS,                                  TOO SANDY

        TEXTURE           SL, FSL, VFSL,     LCOS, LS,       COS, S

        (SURFACE LAYER)   SIL, SI             FS, VFS

1a.     USDA TEXTURE        ----        C, SIC, SC          ----        TOO CLAYEY

        (SURFACE LAYER,

        OXIDIC, KAOLONITIC

        MINERALOGY

1b.     USDA TEXTURE        ----        CL, SICL, SCL   C, SIC, SC      TOO CLAYEY

        (SURFACE LAYER,

        MIXED,

        MONTMORILLONITIC

        MINERALOGY)

1c.     USDA TEXTURE        MUCK, SP        HM, MPT    FB, PEAT        EXCESS HUMUS

        (SURFACE LAYER)

2.      PERCENT BY WEIGHT       <25     25-50   >50     TOO GRAVELLY,

        >2MM  (SURFACE                                  TOO COBBLY,

        LAYER, RESTRICTION                              OR TOO STONY

        FRACTION WITH THE

        HIGHEST PERCENT)

3.      AVAILABLE WATER

        CAPACITY (AVERAGE

        TO 40") (IN/IN)     >0.10   0.05-0.10       <0.05   DROUGHTY

              (IN)              >4      2-4     <2

4.      DEPTH TO BEDROCK        >40     20-40   <20     ROOTING DEPTH

        (HARD OR SOFT, IN)

5.      DEPTH TO CEMENTED       >40     20-40   <20     ROOTING DEPTH

        PAN (IN)

6.      DEPTH TO HIGH           >3      1.5-3   <1.5    WETNESS

        WATER TABLE (FT)

        (PERCHED AND

        APPARENT)

7.      PONDING NONE    V BRIEF, BRIEF  LONG, V LONG    PONDING

8.      FLOODING        None, Rare      OCCAS   FREQ    FLOODING

9.      PERMEABILITY    >0.2    0.2-0.06        <0.06   PERCS

        (IN/HR) (10-40",                                SLOWLY

        SLOWEST LAYER,

        MIXED, KAOLONITIC

        MINERALOGY)

9a.     PERMEABILITY    >0.06   <0.06       ----        PERCS

        (IN/HR, 10-40",                                 SLOWLY

        SLOWEST LAYER,

        MONTMORILLONITIC

        MINERALOGY)

10.     SLOPE (PCT)     <4      4-8     >8      SLOPE

11.     SALINITY        <4      4-8     >8      EXCESS

        (MMHOS/CM)                              SALT

        (SURFACE LAYER OR

        0-20")

12.     SODIUM ADSORPTION       <13     13-30   >30     EXCESS

        RATIO (SURFACE                                  SODIUM

        LAYER OR 0-20")

13.     EROSION FACTOR          <5      5-8     >8      ERODES

        (RKLS/T, SURFACE                                EASILY

        LAYER)

Note #13 has been replaced with:

13.  EROSION FACTOR      not highly     ---  highly erodible   ERODES

     (HEL water)          erodible           erodible,         EASILY

                                             potentially

                                             highly erodible
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WLF - Irrigated Freshwater Wetland Plants (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing wetland herbaceous

vegetation and shrubs that are adapted to wet soil conditions.  Floating or submerged aquatics

are excluded from use in this guide.  The purpose of the guide is to identify soils that have

the best probability for success in maintaining the existing, naturally established marginal

wetlands or in establishing new wetlands, including mitigation to replace existing wetlands.

It is accomplished through management practices for irrigation water and vegetation.  The soils

suitable for this habitat generally occur in areas of cropland, previously cropped areas, and

odd or marginal areas associated with cropland and wetlands.  Some areas may be subject to

ponding for indefinite periods because of the accumulation of excessive moisture caused by

runoff from the surrounding area.

                (2)  The plant species are predominantly hydrophytic and include some

mesophytic plants that commonly occur on wetland sites.  The adapted vegetation components are

selected to meet specific local habitat requirements for targeted and nontargeted species of

wildlife.  The guide, as shown in the following table, is intended to provide minimum

guidelines for the selection of probable sites for the irrigation and management of freshwater

wetland plants as wildlife habitat and not to reflect commercial or livestock grazing values.

                (3)  The guide is of a more general nature.  It provides suitability ratings

and identifies the dominant soil characteristics that influence the suitability of the site for

irrigating and growing herbaceous vegetation and shrubs.  This information allows the user to

identify the sites that have the best potential for establishing freshwater species that best

meet the wildlife habitat requirements.  Plant selection is made from a list of locally adapted

wetland species.  Included in the list are native and introduced species, their suitability

ratings, and their ability to adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use as an

irrigated wetland site and are favorable for all locally adapted freshwater herbaceous

vegetation and shrubs that are used as wildlife habitat.  A SUITED rating implies that the

irrigated site is suitable and is favorable for the establishment or growth of climatically

adapted freshwater wetland species for habitat and that some restrictive features limit their

full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics

are such that they may limit the establishment, growth, maintenance, or performance of

irrigated wetland and thus affect the value of the freshwater wetland herbaceous vegetation and

shrubs as wildlife habitat.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

cation exchange capacity, and soil temperature regime.  The adaptability of each species to

these criteria is generally too broad to be considered in this guide.  Therefore, species

selection based on the above rating criteria are more adequately addressed at the local level.

                (6)  The management, reestablishment, or introduction of freshwater herbaceous

vegetation and shrubs to meet select wildlife habitat requirements is determined by a number of

factors.  The factors are landscape, climate, soil, vegetation, and time.  A limitation caused

by any one of these factors can influence the adaptability, survival, growth, and vigor of the

freshwater wetland plants as wildlife habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

They affect seedling emergence and survival, most commonly between periods of irrigation.

        1a--A high content of organic matter affects the suitability of the soil as a seedbed,

and seedling emergence and survival.  Also affected are soil moisture relationships during dry

periods, fertility, subsidence, and plant root characteristics.

        2--Soils that are deep to a water table adversely affect wetland plants, site

selection, and the establishment and growth of vegetation.  Soil that have a seasonal high

water table are desirable because in these areas irrigation water and irrigation frequency

needed to maintain wetland conditions are reduced.  Freshwater wetland species that are suited

to wet soil conditions are adversely affected by dry soil conditions.  These conditions are

especially critical for shallow rooted species.  The management of irrigation water and the

selection of species that are adapted to drier soil conditions help to overcome this

limitation.

        3--Ponding or standing water results in extended periods of saturated surface soils

which influence seedling emergence and plant survival during the growing season.  The selection

and management of freshwater wetland species that are tolerant to saturated soil conditions and

ponding minimize the impact of this limitation.

        4--Excess water-soluble salts decrease the amount of moisture available to plants and

restrict the growth of the more desirable species.  They reduce viable seed germination and

seedling survival.  As a result of natural species selection and management, the more desirable

freshwater wetland species may decrease in abundance and the less desirable salt-tolerant

plants increase.

        5--A high concentration of exchangeable sodium causes poor physical soil conditions

that restrict plant growth.  Crusting and blocked pores reduce air movement and soil

permeability.  Soil amendments can sometimes alleviate the problem, but natural species

selection and management may still tend to promote the less desirable species that are tolerant

to poor aeration rather than the preferred freshwater wetland vegetation.  It is often better

to select a new site.

        6--Because of slope, some sites may require special practices to ensure a satisfactory

freshwater wetland wildlife habitat.  If irrigation is a necessary requirement for maintaining

adequate wetland vegetation, the use of borders, contour terraces, etc. are also required to

maintain water control.  The maintenance of structures becomes more difficult as the slope

increases.  The potential for soil erosion also increases.  If slope is extreme, it may be

better to select an alternative site.

        7--Permeability that allows an excessive movement of water through the soil is

undesirable.  Permeability that maintains wet soil conditions for extended periods, which are

necessary for the growth and maintenance of wetland herbaceous vegetation and shrubs, is

desired.

        8--Soils that are too acid restrict plant growth, species composition, and the amount

of preferred species.  Acid soils generally contain sulfuric acid, have low base saturation,

and have the potential for aluminum and/or manganese toxicity.  The addition of soil amendments

and/or the selection of species that are tolerant to acid conditions are management

considerations.

        8a--Soils that are too alkaline restrict plant growth, species composition, and the

amount of preferred species.  They usually have low amounts of phosphorus, iron, manganese,

boron, and zinc available to plants.  The addition of soil amendments and/or the selection of

species that are tolerant to alkaline conditions are management considerations.

Table - WLF - Irrigated Freshwater Wetland Plants.

                        WELL                            POORLY       RESTRICTIVE

        RATING CRITERIA SUITED           SUITED         SUITED       FEATURE

1.      USDA TEXTURE    ALL OTHER       LCOS, LS,       COS, S,         TOO SANDY

        (SURFACE LAYER) TEXTURES        LFS, LVFS       FS, VFS

1a.     USDA TEXTURE    MUCK, SP        FB, HM, MPT     PEAT    EXCESS HUMUS

        (SURFACE LAYER)

2.      DEPTH TO HIGH   <3      3-5     >5      DEEP TO WATER

        WATER TABLE

        (PERCHED AND

        APPARENT, FT)

3.      PONDING        V BRIEF, BRIEF,    V LONG    ----    PONDING

                       LONG

4.      SALINITY        <2      2-4     >4      EXCESS SALT

        (MMHOS/CM)

        (SURFACE LAYER)

5.      SODIUM ADSORPTION       <8      8-13    >13     EXCESS

        RATIO                                           SODIUM

        (SURFACE LAYER)

6.      SLOPE (PCT)     <3      3-8     >8      SLOPE

7.      PERMEABILITY    <0.2    0.2-6.0     >6.0    SEEPAGE

        (IN/HR) (0-40")

8.      SOIL REACTION (PH)      6.0-8.4   4.5-6.0   <4.5    TOO ACID

        (0-40")

8a.     SOIL REACTION (PH)      ----    ----    >8.4    TOO ALKALINE

        (0-40")
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WLF - Irrigated Grain and Seed Crops for Food and Cover (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing irrigated grain and seed

crops, which are a component of specific local habitat requirements for targeted and

nontargeted species of wildlife.  The purpose of the ratings is to provide guidelines in the

selection of soils, sites, and plant species for wildlife habitat and not to reflect commercial

agronomic production.

                (2)  The guide as shown in the following table, is to be used in planning the

production of irrigated commercial grain and other seed or vegetative producing annuals for

wildlife food and cover.  The annual species selected are usually planted at least once each

year.  Tillage and irrigation during the growing season may increase the potential for soil

erosion.  To minimize the risk of erosion, the use of conservation practices is required.  If

appropriate, the soils may receive supplemental fertilization and liming to increase vegetation

and seed production.  Depending upon the objectives of the manager, the plant species selection

and management techniques will dictate whether the habitat will be dominantly used for food,

cover, or both.  The height and structure of the plant species are important considerations in

addressing wildlife cover relationships.

                (3)  The interpretations provide suitability ratings and identify the dominant

soil characteristics that influence the suitability of the site for growing irrigated grain and

seed crops.  They allow the manager to plan and develop alternatives in site selection and

irrigation system requirements and to select the grain and seed species that best meet the

wildlife habitat requirements.  The manager is required to develop a list of locally adapted

annual cover, grain, and seed species.

                (4)  Soils that are WELL SUITED have no restrictions to irrigated use and are

favorable for locally adapted annual plant species that are used as wildlife habitat.  Adapted

species may be grown individually or in combination with other adapted species.  A SUITED

rating implies that the site is suitable for irrigation and the growth of climatically adapted

plant species for habitat and that some restrictive features may limit the full potential of

plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that

they may limit establishment, growth, maintenance, or performance and thus affect the value of

the grain and seed crop as food or cover for wildlife habitat.

                (5)  The frost-free season is not considered as a rating criterion but is

important in making the final selection of local climatically adapted cover, grain, and other

annual seed-producing species for wildlife habitat.  Carbonates, cation exchange capacity, and

reaction (pH) were also not addressed.  These properties are found to be too variable between

vegetation species.  These criteria are better applied at the local level in the final

selection of species.

                (6)  The final selection of a site suitable for irrigation and of annual plant

species for use in providing food and cover for wildlife is determined by the limitation of the

soil, such as how it influences plant establishment, survival, growth, and vigor.  The guide

identifies the soil restricting features that will have the most effect on annual plant species

as habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

Irrigation frequency, planting techniques, seedling emergence, and survival are adversely

affected.

        1a & 1b--Clayey surface layers are slippery and sticky when wet, are slow to dry, and,

when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in

planting the seeds are affected.  Hard surfaces affect infiltration characteristics and

seedling emergence and survival.  The infiltration and application rates should be considered

in the irrigation system design.

        1c--A high content of organic matter, especially the more fiberous materials, directly

affects the seedbed preparation and planting and may indirectly affect soil moisture

relationships, fertility, subsidence, and the degree of wind erosion.

        2--High concentrations of rock fragments adversely affect the use of mechanical

equipment in preparing the soil as a seedbed to be planted with grain or other seed-bearing

species for habitat.  Larger rock fragments also influence the selection of an irrigation

system to supplement soil moisture.

        3--A low available water capacity means that the ability of the soil to provide

moisture to the plants is lower than is desirable for grain and other annual seed crops.

Planting drought resistant species minimizes the impact of low available soil moisture and

reduces the need for frequent irrigation intervals.

        4 & 5--Bedrock or a cemented pan can restrict deep root penetration.  Species that have

shallow rooting systems adapt better to the site.

        6--A seasonal high water table can affect plant growth and survival.  It results in

poorly aerated soils.  Species that are tolerant to wetness are more desirable for establishing

wildlife habitat.  A seasonal high water table may supplement plant moisture requirements

during part of the growing season and irrigation water supplys it during the remainder of the

year.  The time and length of irrigation application should be monitored to avoid creating a

wet soil environment.

        7--Ponding or standing water can influence seedbed preparation, seedling emergence, and

stand survival during the growing season.  Planting species that are tolerant to wet soil

conditions minimizes the impact of this limitation.  The time and length of irrigation

application should be adjusted to avoid extending the wet soil environment.  Deferred

irrigation should be considered.

        8--The frequency, timing, and duration of flooding can influence seedbed preparation,

seedling emergence, and stand survival.  Planting species that are tolerant to wet soil

conditions minimizes the impact of this limitation.  Irrigation systems should be designed to

minimize floodwater damage and erosion.  Irrigation should be deferred to avoid extending the

period of soil saturation.

        9 & 9a--The slow movement of water through the soil can cause periodic wet soil

conditions which affect seedbed preparation, planting dates, and subsequent plant growth.

Selecting species that are tolerant to moderately wet soil conditions may minimize the impact

of this limitation.  The application rate of irrigation water should be considered in the

design of irrigation systems to overcome this limitation, reduce runoff potential, and obtain

irrigation efficiency.

        10--A steep slope affects soil erosion and the use of mechanical equipment.

Maintaining irrigation structures and sprinklers becomes more difficult as the slope increases.

If the slope is extreme, it may be better to select an alternative site.

        11--Excess water-soluble salts restrict the growth of most plants.  They also reduce

viable seed germination and seedling survival.  The selection and management of plant species

that are tolerant of saline conditions can minimize the effect of the salts.

        12--High concentrations of exchangeable sodium cause poor physical soil conditions that

restrict the growth of plants.  Crusting and blocked pores reduce air movement and soil

permeability.  Soil amendments can sometimes alleviate the problem, but it is often better to

select a new site.

        13 & 14--A susceptibility to soil erosion requires the implementation of irrigation

water management and conservation practices and limits the selection of species to those that

will protect the soil from erosive forces.

Table - WLF - Irrigated Grain and Seed Crops for Food and Cover.

                WELL                      POORLY   RESTRICTIVE

        RATING CRITERIA SUITED  SUITED   SUITED    FEATURE

1.      USDA        LFS, LVFS,                          TOO SANDY

        TEXTURE     SL, FSL, VFSL,  LCOS, LS,    COS, S

        (SURFACE LAYER) SIL, SI         FS, VFS

1a.     USDA TEXTURE    ----    C, SIC, SC     ----        TOO CLAYEY

        (SURFACE LAYER,

        OXIDIC, KAOLONITIC

        MINERALOGY)

1b.     USDA TEXTURE        ----        CL, SICL, SCL   C, SIC, SC      TOO CLAYEY

        (SURFACE LAYER,

        MIXED,

        MONTMORILLONITIC

        MINERALOGY)

1c.     USDA TEXTURE        ----        HM, MUCK,       FB, PEAT        EXCESS HUMUS

2.      PERCENT BY WEIGHT       <25     25-50   >50     TOO GRAVELLY,

        >2MM  (SURFACE                                  TOO COBBLY,

        LAYER, RESTRICTION                              OR TOO STONY

        FRACTION WITH THE

        HIGHEST PERCENT)

3.      AVAILABLE WATER

        CAPACITY (AVERAGE

        TO 40") (IN/IN)      >0.15   0.10-0.15       <0.10   DROUGHTY

            (IN)                >6      4-6     <4

4.      DEPTH TO BEDROCK        >40     20-40   <20     ROOTING DEPTH

        (HARD OR SOFT, IN)

5.      DEPTH TO CEMENTED       >40     20-40   <20     ROOTING DEPTH

        PAN (IN)

6.      DEPTH TO HIGH   >3      1.5-3   <1.5    WETNESS

        WATER TABLE (FT)

        (PERCHED AND

        APPARENT)

7.      PONDING      NONE    V BRIEF, BRIEF  LONG, V LONG    PONDING

8.      FLOODING        None, Rare      OCCAS   FREQ    FLOODING

9.      PERMEABILITY       >0.2    0.2-0.06        <0.06   PERCS

        (IN/HR) (10-40",                                   SLOWLY

        SLOWEST LAYER,

        MIXED, KAOLONITIC

        MINERALOGY)

9a.     PERMEABILITY    >0.06   <0.06       ----        PERCS

        (IN/HR, 10-40",                                SLOWLY

        SLOWEST LAYER,

        MONTMORILLONITIC

        MINERALOGY)

10.     SLOPE (PCT)     <4      4-8     >8      SLOPE

11.     SALINITY        <4      4-8     >8      EXCESS

        (MMHOS/CM)                              SALT

        (SURFACE LAYER OR

        0-20")

12.     SODIUM ADSORPTION       <13     13-30   >30     EXCESS

        RATIO (SURFACE                                  SODIUM

        LAYER OR 0-20")

13.     EROSION FACTOR       not highly    ---  highly erodible,     ERODES

        (HEL Water, SURFACE  erodible           potentially highly   EASILY

        LAYER)                                  erodible

14.     WIND ERODIBILITY     not highly   ---     highly erodible,     SOIL

        INDEX (HEL Wind)     erodible             potentially highly   BLOWING

                                                   erodible

Note:  13 and 14 are the updated versions of the old criteria:

13.     EROSION FACTOR          <5      5-8     >8      ERODES

        (RKLS/T, SURFACE                                EASILY

        LAYER)

14.     WIND ERODIBILITY        <5      5-8     >8      SOIL

        INDEX (CI/T)                                   BLOWING
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WLF - Irrigated Saline Water Wetland Plants (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing saline-tolerant wetland

herbaceous vegetation and shrubs that are adapted to wet soil conditions.  Floating or

submerged aquatics are excluded from use in this guide.  The purpose of the guide is to

identify soils that have the best probability for success in maintaining the existing,

naturally established, saline water marginal wetlands or in establishing new saline water

wetlands, including mitigation to replace existing wetlands.  It is accomplished by managing

irrigation water and by planting saline-tolerant vegetation.  The soils suitable for this

habitat generally occur in saline-sodic affected areas of cropland, previously cropped areas,

odd areas associated with cropland, wildlands, and marginal areas associated with existing

wetlands that are not directly affected by moving floodwaters.  Not included are sites that are

wet due to past irrigation and management practices.  Some areas may be subject to ponding for

indefinite periods because of the accumulation of excessive moisture caused by runoff from the

surrounding area.

                (2)  The plant species are predominantly hydrophytic and include some

mesophytic plants that commonly occur on wetland sites.  The adapted vegetation components are

selected to meet specific local habitat requirements for targeted and nontargeted species of

wildlife.  The guide, as shown in the following table, is intended to provide minimum

guidelines for the selection of probable sites for the irrigation and management of saline-

tolerant herbaceous vegetation and shrubs as wetland wildlife habitat and not to reflect

commercial or livestock grazing values.

                (3)  The guide is of a more general nature.  It provides suitability ratings

and identifies the dominant soil characteristics that influence the suitability of the site for

irrigating and growing saline-tolerant herbaceous vegetation and shrubs.  This information

allows the user to identify the sites that have the best potential for establishing saline-

tolerant species that best meet the wildlife habitat requirements.  Plant selection is made

from a list of locally adapted wetland species.  Included in the list are native and introduced

species, their suitability ratings, and their ability to adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions for growing saline-

tolerant wetland herbaceous vegetation and shrubs as wildlife habitat.  A SUITED rating implies

that the irrigated site is suitable and favorable for the establishment or growth of

climatically adapted saline tolerant wetland species for habitat and that some restrictive

features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the

soil characteristics are such that they may limit the establishment, growth, maintenance, or

performance of irrigated plants and thus affect the value of the saline-tolerant wetland

herbaceous vegetation and shrubs as wildlife habitat.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

cation exchange capacity, and soil temperature regime.  The adaptability of each species to

these criteria is generally too broad to be considered in this guide.  Therefore, species

selection based on the above rating criteria is more adequately addressed at the local level.

                (6)  The management, reestablishment, or introduction of saline-tolerant

herbaceous vegetation and shrubs to meet select wildlife habitat requirements is determined by

a number of factors.  The factors are landscape, climate, soil, vegetation, and time.  A

limitation caused by any one of these factors can influence the adaptability, survival, growth,

and vigor of the saline water wetland plants as wildlife habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

They affect seedling emergence and survival, most commonly between periods of irrigation.

        1a--A high content of organic matter directly affects the suitability of the soil as a

seedbed and seedling emergence and survival.  Also affected are soil moisture relationships

during dry periods, fertility, subsidence, and plant root characteristics.

        2--Soils that are deep to a water table adversely affect wetland plants, site

selection, and the establishment and growth of vegetation.  Soils that have a seasonal high

water table are more desirable in these areas because irrigation water and irrigation frequency

can be reduced.  Saline-tolerant wetland species that are suited to wet soil conditions are

adversely affected by dry soil conditions.  These conditions are especially critical for

shallow rooted species.  The management of irrigation water and the selection of saline-

tolerant species that are adapted to drier soil conditions help to overcome this limitation.

        3--Ponding or standing water results in extended periods of saturated surface soils,

which influence seedling emergence and plant survival during the growing season.  The selection

and management of saline-tolerant wetland species that are adaptable to saturated soil

conditions and ponding minimize the impact of this limitation.

        4--Low concentrations of water-soluble salts cause site conditions that are unfavorable

to saline-tolerant species but are favorable to the growth of and the competition from other

species.  These conditions result in a reduction in the kind, amount, and proportion of

desirable saline-tolerant species.  As a result of natural species selection and management of

these sites, the more desirable saline water wetland species may decrease in abundance, and the

less desirable freshwater wetland plant increase.

        5--A high concentration of exchangeable sodium causes poor physical soil conditions

that help to maintain saline-tolerant vegetation communities.  Crusting and blocked pores

restrict soil air movement and soil permeability.  These conditions reduce plant competition

from the less saline-tolerant species.

        6--Because of slope, some sites may require special practices to ensure a satisfactory

saline water wetland wildlife habitat.  If irrigation becomes a necessary requirement for

maintaining adequate wetland vegetation, the use of borders, contour terraces, etc. are also

required to maintain water control.  The maintenance of structures is more difficult as the

percent of slope increases.  The potential for soil erosion also increases.  If slope is

extreme, it may be better to select an alternative site.

        7--Permeability that allows an excessive movement of water through the soil is

desirable.  Permeability that maintains wet soil conditions for extended periods, which are

necessary for the growth and maintenance of saline-tolerant wetland herbaceous vegetation and

shrubs, is desired.

        8--Soils that are too acid restrict plant growth, species composition, and the amount

of preferred species.  Acid soils generally contain sulfuric acid, have low base saturation,

and have the potential for aluminum and/or manganese toxicity.  The addition of soil amendments

and/or the selection of species that are tolerant to acid conditions are management

considerations.

        8a--Soils that are too alkaline restrict plant growth, species composition, and the

amount of preferred species.  They have low amounts of phosphorus, iron, manganese, boron, and

zinc available to plants.  The addition of soil amendments and/or the selection of species that

are tolerant to alkaline conditions are management considerations.

Table - WLF - Irrigated Saline Water Wetland Plants.

                WELL            POORLY  RESTRICTIVE

        RATING CRITERIA SUITED  SUITED  SUITED  FEATURE

1.      USDA TEXTURE    ALL OTHER       LCOS, LS,       COS, S,         TOO SANDY

        (SURFACE LAYER) TEXTURES        LFS, LVFS       FS, VFS

1a.     USDA TEXTURE      MUCK, SP,       HM, MPT      FB, PEAT        EXCESS HUMUS

        (SURFACE LAYER)

2.      DEPTH TO HIGH     <3      3-5     >5      DEEP TO WATER

        WATER TABLE

        (PERCHED AND

        APPARENT, FT)

3.      PONDING        V BRIEF, BRIEF,    V LONG     ----    PONDING

                       LONG

4.      SALINITY        >8      4-8     <4      LOW SALT

        (MMHOS/CM)

        (SURFACE LAYER)

5.      SODIUM ADSORPTION       >30     13-30   <13     LOW

        RATIO                                          SODIUM

        (SURFACE LAYER)

6.      SLOPE (PCT)     <3      3-8     >8      SLOPE

7.      PERMEABILITY    <0.2    0.2-6.0  >6.0    SEEPAGE

        (IN/HR) (0-40")

8.      SOIL REACTION (PH)      6.0-9.0  4.5-6.0  <4.5    TOO ACID

        (SURFACE LAYER)

8a.     SOIL REACTION (PH)      ----    ----    >9.0    TOO ALKALINE

        (SURFACE LAYER)
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WLF - Riparian Herbaceous Plants (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing herbaceous plants which

are adapted to soil conditions that are wetter than those common in the drier upland areas.

The soils suitable for this habitat generally occur along flood plains, depressions, bottom

lands, and drainages adjacent to ephemeral, intermittent, or perennial streams.  They are

either saturated with water for some period during the year or are subject to periodic overflow

from ponding or flooding.  Stream scouring and material deposition on flood plains are common.

The natural regeneration of many plant species may be dictated by the timing of stream, peak

flow events.

                (2)  These herbaceous plant species are predominantly hydrophytic commonly and

include some mesophytic plants.  The adapted vegetation components are selected to meet the

specific local habitat requirements for targeted and nontargeted species of wildlife.  The

guide, as shown in the following table, is intended to provide minimum guidelines for the

selection of sites for growing and managing herbaceous plants as riparian wildlife habitat and

not to reflect commercial or livestock grazing values.

                (3)  This interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing herbaceous riparian vegetation.  This information allows

the user to plan and develop alternatives in site selection and to identify the herbaceous

riparian species that best meet the wildlife habitat requirements.  Selection is made from a

list of locally adapted herbaceous riparian species.  Included in the list are native and

introduced species, their suitability ratings, and their ability to adapt to each restrictive

feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted herbaceous riparian species that are used as wildlife

habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of

climatically adapted herbaceous riparian species for habitat and that some restrictive features

limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil

characteristics are such that they may limit establishment, growth, maintenance, or performance

and thus affect the value of the herbaceous riparian vegetation as wildlife habitat.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

cation exchange capacity, and reaction (pH).  The ability of each species to adapt to these

criteria is generally found to be too variable between adapted riparian herbaceous species.

Therefore, species selection based upon the above rating criteria is more adequately addressed

at the local level.

                (6)  The management, reestablishment, or introduction of herbaceous riparian

species to meet select wildlife habitat requirements is determined by a number of factors.  The

factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by

any one of these factors can influence the adaptability, survival, growth, and vigor of the

herbaceous species.  The guide addresses only those factors that relate primarily to the soil.

It identifies the limitation and the soil restricting features that will have the most affect

on the use of herbaceous riparian vegetation as wildlife habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

They adversely affect seedling emergence and survival.  Within riparian areas, the adverse

affects are usually evident when periods of ponding or flooding have ceased and a general

lowering of the water table allows the surface layer to dry.  The susceptibility to floodwater

scouring and the deposition of additional material are indicated by sandy surface layers.

        1a--A high content of organic matter affects the suitability of the soil as a seedbed,

seedling emergence and survival, and the stability of the soil in resisting flowing water.

Soil moisture relationships during dry periods, fertility, subsidence, and plant root

characteristics are affected.

        2--A seasonal high water table is important to the establishment and growth of

herbaceous riparian vegetation.  Herbaceous riparian vegetation that is suited to wet soil

conditions is adversely affected by dry, well drained soil conditions that do not meet the

physiological needs of the adapted species.  The selection of species that have root systems

that can reach deeper water tables or that are adapted to drier soil conditions is desirable in

establishing wildlife habitat.  Supplemental irrigation during the growing season may be

required for stand establishment and maintenance.

        3--Ponding or standing water limits the species composition within existing vegetation

communities by reducing species diversity.  Standing water influences the time of planting,

seedling emergence, plant survival, and the use of any special management techniques during the

growing season.  The selection and management of herbaceous riparian species that are tolerant

to prolonged periods of ponding and saturated soil conditions minimize the limitation.

        4--Flooding that occurs annually or more often is desirable for the recharge of flood

plain soil and ground water.  The timing of flooding and the moisture supplied are essential

elements in seedling emergence, community establishment, and continued maintenance of the

riparian system.  The absence of periodic flooding affects the desirable habitat species.  The

desired species may not persist and the less desirable species may replace them.  The selection

of species that are adapted to drier conditions for areas where flooding is minimal is the best

alternative for maintaining the vegetation community.

        4a--Prolonged flooding results in extended periods of saturated surface soils that

limit species composition.  Extended periods of flooding cause stream bank erosion, result in

channel movement across the flood plain, and open the area to excessive scouring.  They

influence the time of planting, seedling emergence, plant survival, and the use of any special

management techniques during the growing season.  The selection and management of herbaceous

riparian species that are tolerant to prolonged periods flooding, saturated soil conditions,

and high velocities of water flow minimize the impact of this limitation.

        5--Excess water-soluble salts restrict the growth of most plants.  They reduce viable

seed germination and seedling survival.  The selection and management of herbaceous riparian

species that are tolerant of saline conditions minimize the effect of the salts.

        6--High concentrations of exchangeable sodium cause poor physical soil conditions that

restrict plant growth.  Crusting and blocked pores reduce soil permeability and prolong soil

wetness.  The use of soil amendments can sometimes alleviate the problem, but it is often

better to select a new site or herbaceous riparian species that are tolerant of poor aeration

and low water availability.

        7--A high concentration of rock fragments affects seedbed preparation.  Natural

regeneration and intensive management that protect and enhance the habitat species are the best

alternative practices.

        8--Soil temperatures that are too cold cause permafrost, and soil temperatures that are

too cool during the growing season restrict herbaceous riparian vegetative growth.  Local

climatically adapted native herbaceous riparian species are usually the best species to select

for wildlife habitat.

Table - WLF - Riparian Herbaceous Plants.

                          WELL                           POORLY       RESTRICTIVE

        RATING CRITERIA   SUITED       SUITED           SUITED        FEATURE

1.      USDA TEXTURE    ALL OTHER       LCOS, LS,       COS, S,         TOO SANDY

        (SURFACE LAYER) TEXTURES        LFS, LVFS       FS, VFS

1a.     USDA TEXTURE       ----         MUCK, SP        FB, HM,      EXCESS HUMUS

        (SURFACE LAYER)                                 MPT, PEAT

2.      DEPTH TO HIGH         <1        1-3             >3      DEEP TO WATER

        WATER TABLE

        AND (PERCHED

        APPARENT, FT)

3.      PONDING         V BRIEF, BRIEF    LONG      V LONG  PONDING

4.      FLOODING        FREQ    OCCAS   NONE OR RARE    INFREQUENT

        FREQUENCY                                       FLOODING

4a.     FLOODING        VERY BRIEF,     LONG    V LONG  PROLONGED

        DURATION        BRIEF                           FLOODING

5.      SALINITY (MMHOS/        <4      4-8     8-16    EXCESS SALT

        CM) (SURFACE

        LAYER)

6.      SODIUM ADSORPTION       <13     13-30   >30     EXCESS

        RATIO                                           SODIUM

        (SURFACE LAYER)

7.      PERCENT BY WEIGHT       <50     50-75   >75     TOO GRAVELLY

        >2MM (SURFACE                                   TOO COBBLY

        LAYER,                                          TOO STONY

        RESTRICTION

        FRACTION WITH

        HIGHEST PERCENT)

8.      SOIL TEMPERATURE    MESIC, FRIGID,  CRYIC,           PERGELIC (WITH  EXTREME SOIL

        REGIME              THERMIC,        PERGELIC (WITH    MSST 2-5 C)    TEMPERATURE

                            HYPERTHERMIC,   MSST >5 C)

                            ISO

                            TEMPERATURES

Note:  MSSG in #8 has been calculated as the minimum growing season

         soil temperature (min GSST).  2-5 degrees C has been

         replaced by < 5 degrees C.
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WLF - Riparian Shrubs, Vines, and Trees (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing shrubs, vines, and trees

that are adapted to soil conditions that are wetter than those common in the drier upland

areas.  The soils suitable for this habitat generally occur along flood plains, depressions,

bottom lands, and areas adjacent to springs and seeps.  They are either saturated with water

for some period during the year or are subject to periodic overflow from ponding or flooding.

The natural regeneration of many species may be dictated by the timing of stream, peak flow

events.

                (2)  These plant species are predominantly hydrophytic and commonly include

some mesophytic plants.  The adapted vegetation components are selected to meet the specific

local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as

shown in the following table, is intended to provide minimum soil restriction guidelines for

the selection of sites for growing and managing riparian shrubs, vines, and trees as wildlife

habitat and not to reflect commercial or livestock grazing values.

                (3)  This interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing woody riparian vegetation.  This information allows the

user to plan and develop alternatives in site selection and to identify the woody riparian

species that best meet the wildlife habitat requirements.  The user is required to develop a

list of locally adapted woody riparian shrub, vine, and tree species.  Included in the list are

native and introduced species, their suitability ratings, and their ability to adapt to each

restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted woody riparian vegetation that are used as wildlife habitat.

A SUITED rating implies that the site is suitable for the establishment or growth of

climatically adapted woody riparian species for habitat and that some restrictive features

limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil

characteristics are such that they may limit establishment, growth, maintenance, or performance

and thus affect the value of the woody riparian vegetation as wildlife habitat.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

cation exchange capacity, and reaction (pH).  These properties are found to be too variable

between adapted woody riparian species.  Species selection that is based upon the above

information is more adequately addressed at the local level.  Rock fragment rating criterion

also was not addressed.  In most cases the woody riparian species can be regenerated naturally

or using hand planting techniques with little or no impact to the soil or existing vegetation,

or new species can be introduced during optimum planting periods using mechanized methods.

                (6)  The introduction of woody riparian species or their reestablishment to

meet select wildlife habitat requirements is determined by a number of factors.  The factors

are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one

of these factors can influence the adaptability, survival, growth, and vigor of the woody

species.  The guide addresses only those factors that relate primarily to the soil.  It

identifies the limitation and the soil restricting features that will have the most affect on

the use of woody riparian vegetation as wildlife habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Soils that have a low available water capacity do not have the ability to provide

continuous moisture to woody riparian vegetation.  This consideration is especially important

if the soil moisture recharge from either a seasonal high water table or overflow sources

during the growing season is limited.  An available water capacity that is lower than is

desirable makes it difficult for woody riparian vegetation to establish or survive naturally.

Woody riparian species that have low moisture requirements and that can withstand periodic wet

soil conditions should be selected and managed.  Supplemental irrigation during dry periods

should be planned to ensure stand establishment and maintenance.

        2--A seasonal high water table is important for the establishment and growth of woody

riparian vegetation.  The selection of species that have root systems that can reach deeper

water tables or that are adapted to drier soil conditions is desirable in establishing wildlife

habitat.

Supplemental irrigation during the growing season may be required for stand establishment and

maintenance.

        3--Ponding or water standing for prolonged periods can influence the time of planting,

seedling emergence and stand survival during the growing season.  The selection of woody

riparian species that are tolerant to saturated soil conditions and prolonged periods of

ponding may minimize the impact of this limitation.

        4--Flooding from stream overflow, runoff, or high tides for extended periods adversely

affects woody riparian vegetation.  Scouring of the surface or deposition result in degradation

of existing plant communities.  The frequency, timing, and duration of flooding can influence

the time of planting, seedling emergence, and stand survival during the growing season.  The

selection of woody riparian species that are tolerant to prolonged periods of flooding may

minimize the impact of this limitation.

        5--Excess water-soluble salts decrease the amount of moisture available to plants and

restrict the growth of most plants.  They reduce viable seed germination and seedling survival.

The selection of woody riparian species that are tolerant of saline conditions minimizes the

effect of the salts.

        6--High concentrations of exchangeable sodium cause poor physical soil conditions that

restrict plant growth.  Crusting and blocked pores reduce soil permeability.  The use of soil

amendments can sometimes alleviate the problem, but it is often better to select a new site or

select woody riparian species that are tolerant of poor aeration and low water availability.

        7--Soil temperatures that are too cold, that cause permafrost, or that are too cool

during the growing season restrict woody riparian vegetation growth.  Native woody riparian

vegetation is usually the best species to select for wildlife habitat.

Table - WLF - Riparian Shrubs, Vines, and Trees.

                               WELL                  POORLY       RESTRICTIVE

        RATING CRITERIA       SUITED      SUITED      SUITED        FEATURE

1.      AVAILABLE WATER         >0.08   0.05-0.08       <0-0.05   DROUGHTY

        CAPACITY (IN/IN)

        (AV. TO 40") (IN)       >3.2    2.0-3.2 <2.0

2.      DEPTH TO HIGH             <3      3-5     >5            DEEP TO WATER

        WATER TABLE (FT)

        (PERCHED AND

        APPARENT)

3.      PONDING                NONE    V BRIEF       LONG,     PONDING

                                       BRIEF         V LONG

                                                             V FREQ

4.      FLOODING        RARE, FREQ,          FREQ, V FREQ    FREQ, OCCAS,    PROLONGED

                        OCCAS, V BRIEF,      OCCAS, LONG     V LONG          FLOODING

                         BRIEF

5.      SALINITY              <4      4-8     >8      EXCESS

        (MMHOS/CM)                              SALT

        (SURFACE LAYER)

6.      SODIUM ADSORPTION       <13     13-24   >24      EXCESS

        RATIO                                            SODIUM

        (SURFACE LAYER)

7.      SOIL TEMPERATURE    MESIC, FRIGID,  CRYIC, PERGELIC   PERGELIC (WITH EXTREME SOIL

        REGIME              THERMIC,        (WITH MSST        MSST <5 C)    TEMPERATURES

                            HYPERTHERMIC,   >5 C)

                            ISO

                            TEMPERATURES

Note:  MSST in #7 has been calculated as the minimum growing

       soil temperature (min GSST).

Edit 6-2002 WJG

WLF - Saline Water Wetland Plants

WLF - Saline Water Wetland Plants (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing saline-tolerant wetland

herbaceous vegetation and shrubs that are adapted to wet soil conditions.  Floating or

submerged aquatics are excluded from use in this guide.  The soils suitable for this habitat

generally occur in saline-sodic affected areas adjacent to springs, seeps, depressions, bottom

lands, and marshes or in the backwater areas of flood plains, such as oxbow lakes, that are not

directly affected by moving floodwaters.  Many areas are ponded for some period of time because

of the accumulation of excessive moisture caused by runoff from the surrounding area.

                (2)  These plant species are predominantly hydrophytic and commonly include

some mesophytic plants.  The regeneration of plant species is normally through natural

progression.  The introduction of exotic species to enhance the habitat is an infrequent

occurrence usually due to wet soil conditions during the period of optimum planting.

                Generally, management is better directed towards enhancing or propagating

existing species that are adapted to the saline-sodic soil conditions of the site and that meet

a desired habitat need.  The adapted vegetation components are selected to meet specific local

habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in

the following table, is intended to provide minimum guidelines for the selection of saline

sites for growing and managing saline-tolerant herbaceous vegetation and shrubs as wildlife

habitat and not to reflect commercial or livestock grazing values.

                (3)  The interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing saline water wetland vegetation.  This information allows

the user to identify saline-tolerant wetland species that best meet the wildlife habitat

requirements.  Selection is made from a list of locally adapted wetland species.  Included in

the list are native and introduced species, their suitability ratings, and their ability to

adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted saline-tolerant wetland vegetation that are used as wildlife

habitat.  A SUITED rating implies that the site is suited for the establishment or growth of

climatically adapted saline-tolerant wetland species for habitat and that some restrictive

features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the

soil characteristics are such that they may limit establishment, growth, maintenance, or

performance of plants and thus affect the value of the saline-tolerant wetland vegetation as

wildlife habitat.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

and cation exchange capacity.  The adaptability of each species to these criteria is generally

too broad to be considered in this guide.  Therefore, species selection based upon the above

rating criteria is more adequately addressed at the local level.  The criteria of slope, rock

fragments, and soil temperature regime were also not addressed.  In most cases plant species

may be regenerated or maintained naturally with little or no impact to the soil or existing

vegetation, or new species may be introduced during optimum planting periods by mechanized or

other methods.

                (6)  The management, reestablishment, or introduction of saline-tolerant

wetland species to meet select wildlife habitat requirements is determined by a number of

factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A

limitation caused by any one of these factors can influence the adaptability, survival, growth,

and vigor of saline-wetland species.  The guide addresses only those factors that relate

primarily to the soil.  It identifies the limitation and the soil restricting features that

will have the most affect on the use of saline-tolerant wetland plants as wildlife habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

They affect seedling emergence and survival.

        1a--A high content of organic matter affects the suitability of the soil as a seedbed

and seedling emergence and survival.  Also affected are soil moisture relationships during dry

periods, fertility, subsidence, and plant root characteristics.

        2--Soils that are deep to a water table adversely affect the establishment and growth

of wetland plants.  Desirable saline-tolerant wetland vegetation is adapted to wet soil

conditions.  The management or selection of species that have deep root systems or that are

adapted to drier soil conditions is more desirable.  Supplemental irrigation during the growing

season may be required for stand maintenance.

        3--Ponding or standing water results in extended periods of saturated surface soils.

The time and duration of standing water can influence seedling emergence and plant survival

during the growing season.  The selection and management of saline water wetland species that

are tolerant to saturated soil conditions and ponding may minimize the impact of this

limitation.

        4--Soils that have low concentrations of water soluble salts are not favorable to

saline-tolerant species but are favorable to the growth and competition of species that are

less tolerant of water-soluble salts.  This condition results in a reduction in the kind,

amount, and proportion of desirable saline-tolerant species.  As a result of natural species

selection and management of these sites, the desirable saline water wetland species may

decrease in abundance and the less desirable freshwater wetland plants increase.

        5--A high concentration of exchangeable sodium causes poor physical soil conditions

that help to maintain saline-tolerant vegetation communities.  Crusting and blocked pores

restrict soil air movement and soil permeability.  These soil conditions reduce plant

competition from the less saline-tolerant species.

        6--Soils that are too acid restrict plant growth, species composition, and the amount

of preferred species.  Acid soils generally contain sulfuric acid, have low base saturation,

and have the potential for aluminum and/or manganese toxicity.  The addition of soil amendments

and/or the selection of species that are tolerant to acid conditions are management

considerations.

        6a--Soils that are too alkaline restrict plant growth, species composition, and the

amount of preferred species.  They usually have low amounts of phosphorus, iron, manganese,

boron, and zinc available to plants.  The addition of soil amendments and/or the selection of

species that are tolerant to alkaline conditions are management considerations.

Table - WLF - Saline Water Wetland Plants.

                           WELL                      POORLY        RESTRICTIVE

        RATING CRITERIA   SUITED        SUITED         SUITED        FEATURE

1.      USDA TEXTURE    ALL OTHER       FS, VFS        COS, S, SG      TOO SANDY

        (SURFACE LAYER) TEXTURES

1a.     USDA TEXTURE      MUCK, SP        FB, HM,       ----    EXCESS HUMUS

        (SURFACE LAYER)                   MPT, PEAT

2.      DEPTH TO HIGH     <1      1-3     >3      DEEP TO WATER

        WATER TABLE

        (PERCHED AND

        APPARENT, FT)

3.      PONDING        V BRIEF,        V LONG  ----    PONDING

                       BRIEF, LONG

4.      SALINITY        >8      4-8     <4      LOW SALT

        (MMHOS/CM)

        (SURFACE LAYER)

5.      SODIUM ADSORPTION       >30     13-30   <13     LOW SODIUM

        RATIO

        (SURFACE LAYER)

6.      SOIL REACTION (PH)      6.0-9.0 4.5-6.0 <4.5    TOO ACID

        (SURFACE LAYER)

6a.     SOIL REACTION (PH)      ----    ----    >9.0    TOO ALKALINE

        (SURFACE LAYER)
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WLF - Upland Coniferous Trees (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing upland coniferous trees

that meet specific local habitat requirements for targeted and nontargeted species of wildlife.

The species include low stature conifers, such as yew and juniper.  Baldcypress is not included

for interpretations use in this guide due to its unique water and soil moisture requirements.

Commonly, upland conifer trees are established through natural processes, are seeded, or are

transplanted.  Many species of conifers often grow in soil conditions that are harsher than

those required for hardwoods.

                (2)  The guide, as shown in the following table, is intended to provide minimum

soil restriction guidelines for the selection of sites for growing upland coniferous trees as

wildlife habitat and not to reflect commercial tree growth for timber harvest.  In reality, it

is not uncommon for the two land use objectives to be met at the same time.

                (3)  This interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing coniferous trees.  This information allows the user to plan

and develop alternatives in site selection and to identify the adapted tree species that best

meet the wildlife habitat requirements.  The user is required to develop a list of locally

adapted tree species.  Included in the list are native or introduced species, their suitability

ratings, and their ability to adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted coniferous trees that are used as wildlife habitat.  A SUITED

rating implies that the site is suitable for the growth of climatically adapted coniferous

trees for habitat and that some restrictive features limit its full potential.  A POORLY SUITED

rating indicates that the soil characteristics are such that they may limit establishment,

growth, maintenance, or performance and thus affect the value of the coniferous trees as

wildlife habitat.

                (5)  Rating criteria not addressed in this guide are aspect, carbonates, cation

exchange capacity, reaction (pH), salinity, and sodicity.  These properties are found to be too

variable between adapted conifer tree species and are better addressed independently at the

local level when making the final selection of species.  In addition, the frequency and

duration of flooding or ponding are not considered as rating criteria.  Coniferous tree

species, such as the baldcypress, that have specific water requirements can easily be handled

in one of the other guides.

                (6)  The introduction or reestablishment of coniferous trees to meet select

wildlife habitat requirements is determined by a number of factors.  These factors are

landscape, climate, soil, vegetation, and time.  A limitation caused by any one of these

factors can influence the adaptability, survival, growth, and vigor of a tree stand.  The guide

addresses only those factors that relate primarily to the soil.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Soils that have a low available water capacity do not have the ability to provide

continual moisture to coniferous trees.  This condition makes it difficult for trees to

establish or survive naturally.  Drought-resistant coniferous tree species that have low

moisture requirements should be selected or supplemental irrigation should be planned for stand

establishment and maintenance.

        2--A seasonal high water table adversely affects tree growth and survival.  It results

in poorly aerated soils.  The selection of coniferous species that are tolerant of soil wetness

is desirable for establishing wildlife habitat.

        3 & 4--Bedrock or cemented pans restrict the depth of tree root penetration and thus

limit the growth potential of the trees.  These conditions result in windthrow and have other

adverse affects on stand performance.  Selecting coniferous tree species that have shallow root

systems allows full utilization of the site.

        5--Soil that is dry most of the time may not recharge soil moisture or sustain

coniferous trees durig the normal growing season.  Selecting of drought-resistant coniferous

tree species helps to overcome this limitation.  Supplemental moisture from irrigation may be

necessary to provide water for tree establishment and maintenance.

        6--Soil temperatures that are too hot or too cold, that cause permafrost, or that are

too cool during the normal growing season restrict tree growth.  Native trees are usually the

best coniferous tree species to select and manage for wildlife habitat.

Table -  WLF - Upland Coniferous Trees.

                WELL            POORLY  RESTRICTIVE

        RATING CRITERIA SUITED  SUITED  SUITED  FEATURE

1.      AVAILABLE WATER        >0.08   0.05-0.08       <0.05   DROUGHTY

        CAPACITY (IN/IN)

        (AV. TO 40") (IN)       >3.2    2.0-3.2 <2.0

2.      DEPTH TO HIGH     >3.5    1.5-3.5 <1.5    WETNESS

        WATER TABLE

        (PERCHED OR

        APPARENT, FT)

3.      DEPTH TO BEDROCK        >40     20-40   <20     ROOTING DEPTH

        (HARD OR SOFT, IN)

4.      DEPTH TO CEMENTED       >40     20-40   <20     ROOTING DEPTH

        PAN (IN)

5.      SOIL MOISTURE   UDIC, XERIC,    ARIDIC (TORRIC)-        USTIC-ARIDIC    TOO ARID

        REGIME           USTIC          USTIC, ARIDIC          (TORRIC), XERIC-

                                        (TORRIC)- XERIC        ARIDIC (TORRIC),

                                                               ARIDIC (TORRIC)

6.      SOIL TEMPERATURE  MESIC, FRIGID,     THERMIC          HYPERTHERMIC,  EXTREME SOIL

        REGIME            CRYIC, ISOMESIC   PERGELIC (WITH  PERGELIC (WITH  TEMPERATURES

                                             MSST >5 C),    MSST <5 C),

                                            ISOTHERMIC      ISOHYPER-

                                                            THERMIC

Note:  MSST in #7 has been calculated as the minimum growing

       soil temperature (min GSST).
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WLF - Upland Deciduous Trees (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing deciduous trees that meet

specific local habitat requirements for targeted and nontargeted species of wildlife. Commonly,

deciduous trees are established through natural processes, are seeded, or are transplanted.  In

general, they require better soil conditions than conifers.

                (2)  The intent of this guide, as shown in the following table, is to provide

minimum soil restriction guidelines for the selection of sites for growing upland deciduous

tree species as wildlife habitat and is not to reflect commercial tree growth for timber

harvest.  In reality, it is not uncommon for the two land use objectives to be met at the same

time.

                (3)  This interpretation guide is of a more general nature.  It will provide

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing deciduous trees.  It allows the user to plan and develop

alternatives in site selection and to identify the adapted tree species that best meet the

wildlife habitat requirements.  The user is required to develop a list of locally adapted tree

species.  Included in the list are native or introduced species, their suitability ratings, and

their ability to adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted deciduous trees that are used as wildlife habitat.  A SUITED

rating implies that the site is suitable for the establishment or growth of the trees and that

some restrictive features limit its full potential.  A POORLY SUITED rating indicates that the

soil characteristics are such that they may limit establishment, growth, maintenance, or

performance and thus affect the value of the deciduous trees as wildlife habitat.

                (5)  Rating criteria not addressed in this guide are aspect, carbonates, cation

exchange capacity, reaction (PH), salinity, and sodicity.  These properties are found to be too

variable between adapted deciduous tree species and are better addressed independently at the

local level when making the final selection of species.

                (6)  The introduction or reestablishment of deciduous trees to meet select

wildlife habitat requirements is determined by a number of factors.  These factors are

landscape, climate, soil, vegetation, and time.  A limitation caused by any one of these

factors can influence the adaptability, survival, growth, and vigor of a tree stand.  The guide

addresses only those factors that relate primarily to the soil.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Soils that have a low available water capacity do not have the ability to provide

continual moisture to deciduous trees.  This condition makes it more difficult for trees to

establish or survive naturally.  Drought-resistant deciduous tree species that have low

moisture requirements should be selected or supplemental irrigation should be planned for stand

establishment and maintenance.

        2--A seasonal high water table can affect tree growth and survival.  It results in

poorly aerated soils.  The selection of deciduous tree species that are tolerant of soil

wetness is desirable for establishing wildlife habitat.

        3 & 4--Bedrock or cemented pans restrict the depth of tree root penetration and thus

limit the growth potential of the trees.  These conditions result in windthrow and have other

adverse affects on stand performance.  Selecting deciduous tree species that have shallow root

systems allows full utilization of the site.

        5--Soil that is dry most of the time may not recharge soil moisture or sustain

deciduous trees during the normal growing season.  Selecting drought-resistant deciduous tree

species helps to overcome this limitation.  Supplemental moisture from irrigation may be

necessary to provide water for tree establishment and maintenance.

        6--Soil temperatures that are too cold, that cause permafrost, or that are too cool

during the growing season restrict tree growth.  Native trees are usually the best deciduous

tree species to select and manage for wildlife habitat.

Table - WLF - Upland Deciduous Trees.

                                 WELL                 POORLY    RESTRICTIVE

        RATING CRITERIA          SUITED     SUITED    SUITED     FEATURE

1.      AVAILABLE WATER         >0.10   0.05-0.10       <0.05   DROUGHTY

        CAPACITY (IN/IN)

        (AV. TO 40") (IN)       >4.0    2.0-4.0 <2.0

2.      DEPTH TO HIGH     >5      3-5     <3      WETNESS

        WATER TABLE

        (PERCHED OR

        APPARENT, FT)

3.      DEPTH TO BEDROCK        >40     20-40   <20     ROOTING DEPTH

        (HARD OR SOFT, IN)

4.      DEPTH TO CEMENTED       >40     20-40   <20     ROOTING DEPTH

        PAN (IN)

5.      SOIL MOISTURE   UDIC, XERIC     USTIC   ARIDIC (TORRIC),        TOO ARID

        REGIME                                  ARIDIC (TORRIC)-

                                                USTIC, ARIDIC

                                                (TORRIC)- XERIC

6.      SOIL TEMPERATURE    MESIC, FRIGID,  CRYIC,      PERGELIC (WITH      EXTREME SOIL

        REGIME              THERMIC,        PERGELIC    (WITH  MSST <5 C)  TEMPERATURES

                            HYPERTHERMIC,   MSST > 5 C)

                            ISO

                            TEMPERATURES

Note:  MSST in #6 has been calculated as the minimum growing

       soil temperature (min GSST).
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Table - WLF - Upland Desertic Shrubs and Trees (for wildlife habitat).

                                   LIMITS

    RATING CRITERIA         WELL                      POORLY   RESTRICTIVE

    OR PROPERTY            SUITED     SUITED         SUITED       FEATURE

1.   USDA TEXTURE           ---     LCOS, LS, LFS,   COS, S     TOO SANDY

    (SURFACE LAYER)                 LVFS, FS, VFS

1a.  USDA TEXTURE        ALL OTHER     SICL, CL,     SIC,C,SC    TOO CLAYEY

    (SURFACE LAYER)       TEXTURES        SCL

2.   AVAILABLE WATER         >0.10     0.05-0.10      <0.05      DROUGHTY

     CAPACITY (IN/IN)

     (AV. TO 40") (IN)        >4.0       2.0-4.0       <2.0

     (AV. to 100cm) (cm)      > 10       5-10          < 5

3.   DEPTH TO HIGH WATER      >5          3-5          <3         WETNESS

     TABLE (PERCHED OR

        APPARENT, FT)

       (CM)                   > 150      90-150        <90

4.   SALINITY (MMHOS/CM)      <4          4-8          >8        EXCESS SALT

        (0-20", 0-50cm)

5.   SODIUM ADSORPTION       <13         13-30        >30        EXCESS SODIUM

        RATIO (0-20",0-50cm)

6.   REACTION (PH) (0-20")   <8.4       8.4-9.0       >9.0        TOO ALKALINE

        (0-50cm)

7.  SOIL MOISTURE    ARIDIC (TORRIC)-   XERIC,USTIC    UDIC       TOO MOIST

        REGIME        USTIC, USTIC-

                      ARIDIC (TORRIC),

                     ARIDIC (TORRIC)-

                     XERIC, XERIC-

                      ARIDIC (TORRIC),

                     ARIDIC (TORRIC)

8.  SOIL TEMPERATURE

       REGIME        FRIGID, MESIC,       CRYIC,    HYPERTHERMIC    EXTREME SOIL

                     ISO                 THERMIC                    TEMPERATURES

                     TEMPERATURES

9.  PERCENT BY WEIGHT       <50            50-75        >75         TOO GRAVELLY,

    >2MM (SURFACE LAYER,                                            TOO COBBLY,

    RESTRICTION FRACTION                                            OR

    WITH THE                                                        TOO STONY

     HIGHEST PERCENT)

Edit 6-2002 WJG

WLF - Upland Mixed Deciduous-Conifer Trees

WLF - Upland Mixed Deciduous-Conifer Trees (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing mixed deciduous-conifer

trees that meet specific local habitat requirements for targeted and nontargeted species of

wildlife. Commonly, deciduous trees are established through natural processes, are seeded, or

are transplanted.  In general, better soil conditions are required for mixed stands to maintain

the deciduous tree component; however, many of the conifer species adapt to harsher soil

conditions.

                (2)  The intent of the guide, shown in the following table, is to provide

minimum soil restriction guidelines for the selection of mixed deciduous-conifer tree species

for growing wildlife tree habitat and not to reflect commercial tree growth for timber harvest.

In reality, it is not uncommon for the two land use objectives to be met at the same time.

                (3)  This interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the soil to grow mixed deciduous-conifer trees.  This information allows the

user to plan and develop alternatives in site selection and identify the adapted tree species

that best meet the wildlife habitat requirements.  The user is required to develop a list of

locally adapted tree species.  Included in the list are native or introduced species, their

suitability ratings, and their ability to adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted mixed deciduous-conifer trees as wildlife habitat.  A SUITED

rating implies that the site is suitable as habitat and that some restrictive features limit

its full potential.  A POORLY SUITED rating indicates that the soil characteristics are such

that they may limit establishment, growth, maintenance, or performance and thus affect the

value of the mixed deciduous-conifer trees as wildlife habitat.

                (5)  Rating criteria not addressed in this guide are aspect, carbonates, cation

exchange capacity, reaction (PH), salinity, and sodicity.  These properties are too variable

between adapted mixed deciduous-conifer tree species and are better addressed independently at

the local level when making the final selection of species.  The frequency and duration of

flooding or ponding are also not considered as rating criteria.  Tree species that have

specific water requirements can easily be handled in one of the other guides.

                (6)  The introduction or reestablishment of mixed deciduous-conifer trees to

meet select wildlife habitat requirements is determined by a number of factors.  These factors

are landscape, climate, soil, vegetation, and time.  A limitation caused by any one of these

factors can influence the adaptability, survival, growth, and vigor of a tree stand.  The guide

addresses only those factors that relate primarily to the soil.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1a & 1b--A low available water capacity means that the ability of the soil to provide

continual moisture to mixed deciduous-conifer trees is lower than is desirable.  This condition

makes it more difficult for trees to establish or survive naturally.  Drought-resistant

deciduous and conifer tree species that have low moisture requirements should be selected or

supplemental irrigation should be planned for stand establishment and maintenance.

        2a & 2b--A water table that is high for extended periods during the growing season can

affect tree growth and survival.  The selection of deciduous and conifer tree species that are

tolerant of soil wetness are desirable for establishing wildlife habitat.

        3 & 4--Bedrock or cemented pans restrict the depth of tree root penetration and can

thus cause windthrow and have other adverse affects on stand performance.  The selection of

deciduous and conifer tree species that have shallow root systems allows full utilization of

the site.

        5--Soils that are dry most of the time may not be able to recharge soil moisture and

sustain deciduous and conifer trees during the normal growing season.  Selecting drought-

resistant deciduous and conifer tree species helps to overcome this limitation.  Irrigation

practices may be necessary for tree establishment and maintenance to obtain the desired

wildlife habitat.

Table - WLF - Upland Mixed Deciduous-Conifer Trees.

                              WELL                  POORLY    RESTRICTIVE

        RATING CRITERIA       SUITED  SUITED        SUITED     FEATURE

1a.     AVAILABLE WATER       >0.10   0.05-0.10       <0.05   DROUGHTY

        CAPACITY (UDIC         >4.0    2.0-4.0        <2.0

        SOILS, AVERAGE

        TO 40")

        (IN/IN) (IN)

1b.     AVAILABLE WATER         >0.10   0.05-0.10       <0.05   DROUGHTY

        CAPACITY (ARIDIC,       >6.0    3.0-6.0         <3.0

        XERIC, USTIC

        SOILS,

        AVERAGE TO 40")

        (IN/IN) (IN)

2a.     DEPTH TO HIGH   >5      3-5     <3      WETNESS

        WATER TABLE

        (PERCHED OR

        APPARENT, FT)

2b.     WATER TABLE     <1      1-2     >2      WETNESS

        DURATION

        (GROWING SEASON,

        MONTHS)

3.      DEPTH TO BEDROCK        >40     20-40   <20     ROOTING DEPTH

        (HARD OR SOFT, IN)

4.      DEPTH TO CEMENTED       >40     20-40   <20     ROOTING DEPTH

        PAN (IN)

5.      SOIL MOISTURE   UDIC, XERIC,    USTIC   ALL OTHER       TOO ARID

        REGIME          AQUIC                   SUBGROUPS
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WLF - Upland Shrubs and Vines (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing a diverse upland shrub and

vine community.  The plants are adapted to soil conditions that are drier than those common in

the moist riparian and wetland zones but that are not as dry as those in the upland desert

area.

                (2)  These upland shrub and vine plant species are predominantly mesophytic and

xerophytic and include some hydrophytic plants that are common in areas adjacent to riparian or

wetland areas.  The adapted vegetation components are selected to meet the specific local food

and cover habitat requirements for targeted and nontargeted species of wildlife.  The guide, as

shown in the following table, is intended to provide minimum soil restriction guidelines for

the selection of sites for growing and managing upland shrubs and/or vines as wildlife habitat

and not to reflect commercial or livestock grazing value.

                (3)  This interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing uplanand identifies the dominant soil characteristics that

influence the suitability of the site for growing upland shrub and/or vine vegetation, either

naturally or artificially established.  This information allows the user to plan and develop

alternatives in site selection and to identify the upland shrubs and vines that best meet the

wildlife habitat requirements.  Selection is made from a list of locally adapted upland shrub

and vine species.  Included in the list are native and introduced species, their suitability

ratings, and their ability to adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no use restrictions and are

favorable for all locally adapted upland shrub and vine species that are used as wildlife

habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of

climatically adapted upland shrub and vine species for habitat and that some restrictive

features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the

soil characteristics are such that they may limit establishment, growth, maintenance, or

performance and thus affect the value of the upland shrub and vine vegetation as wildlife

habitat.  Existing tree cover should not influence the rating.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

cation exchange capacity, and reaction (pH).  The ability of each species to adapt to these

criteria is generally too broad to be considered in this guide.  The selection of upland shrub

and vine species based upon the above rating criteria are more adequately addressed at the

local level.  In addition, the frequency and duration of flooding or ponding represent soil

wetness characteristics that are necessary to promote the growth of adapted hydrophytic shrub

and vine vegetation and are thus better addressed in one of the other guides.

                (6)  The management, reestablishment, or introduction of introduced or native

upland shrub and vine species to provide a diverse vegetation community that meets select

wildlife requirements is determined by a number of factors.  The factors are landscape,

climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these

factors can influence the adaptability, survival, growth, and vigor of the woody species.  The

guide addresses only those factors that relate primarily to the soil.  It identifies the

limitation and the soil restricting features that will have the most affect on the use of

upland shrub and vine vegetation as wildlife habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when

dry, are usually hard.  Timing and techniques that are used in preparing a seedbed, and in seed

or mechanical rootstock planting, mechanical manipulation, and large animal hoof impact are

affected.  Hard surfaces affect infiltration characteristics, seedling emergence, and survival.

        1a--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

They affect shallow rootstock, seedling emergence, and survival.  Selecting or managing the

more drought-resistant species as ground cover is the best alternative.

        1b--A high content of organic matter affects the suitability of the soil as a seedbed,

the rootstock medium, seedling emergence, and plant survival.

        2--A low available water capacity means that the ability of the soil to provide

continual moisture to upland shrub and vine vegetation is lower than desirable.  A deficiency

in soil moisture makes it more difficult for the plants to establish or survive naturally.

Drought-resistant shrub and vine species should be selected or supplemental irrigation should

be planned for stand establishment and maintenance.

        3 & 4--Bedrock or cemented pans restrict the depth of shrub and vine root penetration.

Selecting shrub and vine species that have shallow root systems allows full use of the site.

        5--Excess water-soluble salts decrease the amount of moisture available to plants and

thus restrict the growth of most plants.  This condition reduces species diversity and favors

those plants that are more tolerant of salts.  Salts also reduce viable seed germination and

seedling and rootstock survival.  The selection and management of upland shrub and vine species

that are tolerant of saline conditions minimize the effect of the salts.

        6--High concentrations of exchangeable sodium causes poor physical soil conditions that

restrict plant growth.  Crusting and blocked pores reduce soil permeability and prolong soil

wetness.  The use of soil amendments can sometimes alleviate the problem, but it is often

better to select a new site or select upland shrub and vine species that are tolerant of poor

aeration and low water availability.

        7--Soil temperatures that are too warm or too cold, that cause permafrost, or that are

too cool during the growing season restrict upland shrub and vine vegetative growth.  Native

upland shrub and vine species are usually the best species to select for wildlife habitat.

        8--Soil that is too dry most of the time may not recharge soil moisture or sustain a

diverse upland shrub and vine plant community.  Selecting drought-resistant upland shrub and

vine species helps to overcome this limitation.  Supplemental irrigation may also be needed to

sustain the plant community.

        9--A seasonal high water table can affect the establishment, growth, and survival of

upland shrub and vine vegetation.  It results in poorly aerated soils.  Upland shrub and vine

species that are tolerant of soil wetness are desirable for establishing wildlife habitat.

        10--A high concentration of rock fragments affects seedbed preparation and mechanical

rootstock planting.  Natural regeneration and intensive management that protects and enhances

the shrub and vine species are the best alternative practices.

Table -  WLF - Upland Shrubs and Vines.

                            LIMITS

        RATING CRITERIA   WELL                          POORLY          RESTRICTIVE

        OR PROPERTY       SUITED       SUITED           SUITED          FEATURE

1.      USDA TEXTURE    ALL OTHER       CL, SICL,       SIC, C, SC      TOO CLAYEY

        (SURFACE LAYER) TEXTURES        SCL

1a.     USDA TEXTURE    LFS, LVFS       LCOS, LS,       COS, S  TOO SANDY

        (SURFACE LAYER)                  FS, VFS

1b.     USDA TEXTURE          MUCK, SP      HM, MPT    FB, PEAT      EXCESS

        (SURFACE LAYER)                                              HUMUS

2.      AVAILABLE WATER        >0.10   0.05-0.10       <0.05   DROUGHTY

        CAPACITY (IN/IN)

        (AV. TO 40") (IN)       >4.0    2.0-4.0 <2.0

3.      DEPTH TO BEDROCK        >40     20-40   <20     ROOTING DEPTH

        (HARD OR SOFT, IN)

4.      DEPTH TO CEMENTED       >40     20-40   <20     ROOTING DEPTH

        PAN (IN)

5.      SALINITY (MMHOS/CM)     <4      4-8     >8      EXCESS SALT

        (0-20")

6.      SODIUM ADSORPTION       <13     13-30   >30     EXCESS SODIUM

        RATIO (0-20")

7.      SOIL TEMPERATURE     MESIC, FRIGID,  CRYIC,  HYPERTHERMIC    EXTREME SOIL

        REGIME               ISO             THERMIC                 TEMPERATURES

                             TEMPERATURES

8.      SOIL MOISTURE REGIME   UDIC, XERIC,   ARIDIC (TORRIC)-    USTIC-ARIDIC   TOO ARID

                                USTIC           USTIC, ARIDIC       (TORRIC),

                                                (TORRIC)-XERIC      XERIC-ARIDIC

                                                                    (TORRIC), ARIDIC

                                                                    (TORRIC)

9.      DEPTH TO HIGH WATER     >3      1.5-3   <1.5    WETNESS

        TABLE (PERCHED OR

        APPARENT, FT)

10.     PERCENT BY WEIGHT       <50     50-75   >75     TOO GRAVELLY,

        >2MM (SURFACE LAYER,                            TOO COBBLY,

        RESTRICTION FRACTION                                OR

        WITH THE HIGHEST                                TOO STONY

        PERCENT)
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WLF - Upland Wild Herbaceous Plants (for wildlife habitat).

                (1)  The soil is interpreted as a medium for growing a diverse upland

herbaceous plant community which is adapted to soil conditions that are drier than those common

in the moist riparian and wetland zones but that are not as dry as those in the upland desert

areas.

                (2)  These upland herbaceous plant species  are predominantly mesophytic and

xerophytic and include some hydrophytic plants that are common in areas adjacent to riparian or

wetland areas.  The adapted vegetation components are selected to meet the specific local

habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in

the following table, is intended to provide minimum soil restriction guidelines for the

selection of sites for growing and managing herbaceous plants as upland wildlife habitat and

not to reflect commercial or livestock grazing values.

                (3)  This interpretation guide is of a more general nature.  It provides

suitability ratings and identifies the dominant soil characteristics that influence the

suitability of the site for growing upland wild herbaceous vegetation, either naturally or

artificially established.  This information allows the user to plan and develop alternatives in

site selection and to identify the upland herbaceous plants that best meet the wildlife habitat

requirements.  Selection is made from a list of locally adapted upland herbaceous species.

Included in the list are native and introduced species, their suitability ratings, and their

ability to adapt to each restrictive feature.

                (4)  Soils that are rated WELL SUITED have no restrictions to use and are

favorable for all locally adapted upland herbaceous species that are used as wildlife habitat.

A SUITED rating implies that the site is suitable for the establishment or growth of

climatically adapted upland herbaceous species for habitat and that some restrictive features

limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil

characteristics are such that they may limit establishment, growth, maintenance, or performance

and thus affect the value of the upland herbaceous vegetation as wildlife habitat.  Existing

tree and shrub cover should not influence the ratings.

                (5)  Rating criteria not addressed in this guide include aspect, carbonates,

cation exchange capacity, and reaction (pH).  The  ability of each species to adapt to these

criteria is generally too broad to be considered in this guide.  The selection of upland

herbaceous species based upon the above rating criteria is more adequately addressed at the

local level.  In addition, the frequency and duration of flooding or ponding represent soil

wetness characteristics necessary to promote the growth of herbaceous hydrophytic vegetation

and thus are better addressed in one of the other guides.

                (6)  The management, reestablishment, or introduction of native upland

herbaceous species to provide a diverse vegetation community that meets select wildlife

requirements is determined by a number of factors.  The factors are landscape, climate, soil,

vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence

the adaptability, survival, growth, and vigor of the herbaceous species.  The guide addresses

only those factors that relate primarily to the soil.  It identifies the limitation and the

soil restricting features that will have the most affect on the use of upland herbaceous

vegetation as wildlife habitat.

                (7)  The assumptions made about the rating criteria listed in the table are as

follows:

        1--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when

dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in

planting the seeds, mechanical use, and large animal hoof impact are affected.  Hard surfaces

affect seedling emergence and survival.  These factors should be considered in selecting

alternatives for use and management.

        1a--Sandy surface layers are soft and loose, droughty, and generally low in fertility.

Seedling emergence and survival are adversely affected.

        2--A low available water capacity means that the ability of the soil to provide

continual moisture to upland herbaceous plants is lower than is necessary for grasses and forbs

to establish or survive naturally.  Drought-resistant herbaceous species should be planted or

supplemental irrigation should be planned for stand establishment and maintenance.

        3--Excess water-soluble salts decrease the moisture available to plants and restrict

the growth of most plants.  They also reduce species diversity and favor those species that are

more tolerant of salts.  Salts also reduce viable seed germination and seedling survival.  The

selection and management of upland herbaceous species that are less sensitive and are tolerant

of saline conditions minimize the effect of the salts.

        4--Excess exchangeable sodium causes poor soil conditions that restrict plant growth.

Crusting and blocked pores reduce soil permeability and prolong soil wetness.  The use of soil

amendments can sometimes alleviate the problem, but it is often better to select a new site or

to select upland herbaceous species that are tolerant of poor aeration and low water

availability.

        5--Soils that are dry most of the time may not recharge soil moisture or sustain a

diverse upland herbaceous plant community.  Planting drought-resistant upland herbaceous

species helps to overcome this limitation.  Additional moisture provided through irrigation may

also be needed to sustain the plant community.

        6--A seasonal high water table can affect the establishment, growth, and survival of

upland herbaceous vegetation.  It results in poorly aerated soils.  Upland herbaceous species

that are tolerant to wetness are desirable for establishing wildlife habitat.

        7--Soil temperatures that are too cold cause permafrost, and soil temperatures that are

too cool during the growing season restrict upland herbaceous vegetative growth.  The selection

of native upland herbaceous species is usually the best alternative for wildlife habitat.

        8--A high concentration of rock fragments adversely affects seedbed preparation.

Natural regeneration and intensive management that protects and enhances the herbaceous species

are the best alternative practices.

Table -  WLF - Upland Wild Herbaceous Plants.

                WELL            POORLY  RESTRICTIVE

        RATING CRITERIA SUITED  SUITED  SUITED  FEATURE

1.      USDA TEXTURE    ALL OTHER       CL, SCL,        SC, SIC,        TOO CLAYEY

        (SURFACE LAYER) TEXTURES        SICL              C

1a.     USDA TEXTURE    ----    LCOS, LS,       COS, S, FS,     TOO SANDY

        (SURFACE LAYER)         LFS, LVFS       VFS

2.      AVAILABLE WATER        >0.10   0.05-0.10       <0.05   DROUGHTY

        CAPACITY (IN/IN)

        (AV. TO 40") (IN)       >4.0    2.0-4.0 <2.0

3.      SALINITY (MMHOS/        <4      4-8     >8      EXCESS SALT

        CM) (0-20")

4.      SODIUM          <8      8-13    >13     EXCESS

        ADSORPTION                              SODIUM

        RATIO (0-20")

5.      SOIL MOISTURE   UDIC, XERIC,    ARIDIC (TORRIC),    ARIDIC         TOO ARID

        REGIME          USTIC          USTIC, ARIDIC       (TORRIC), USTIC-

                                       (TORRIC)-XERIC       ARIDIC

                                                            (TORRIC),

                                                           XERIC-ARIDIC

                                                          (TORRIC)

6.      DEPTH TO HIGH   >3      1.5-3   <1.5    WETNESS

        WATER TABLE

        (PERCHED OR

        APPARENT, FT)

7.      SOIL TEMPERATURE        MESIC, FRIGID,   CRYIC,      PERGELIC     EXTREME

        REGIME                  THERMIC,         PERGELIC    (WITH        SOIL

                                HYPER-          (WITH MSST   MSST       TEMPERATURES

                                THERMIC,         >5 C)      2-5 C)

                                ISO

8.      PERCENT BY WEIGHT       <50     50-75   >75     TOO GRAVELLY

        >2MM (SURFACE                                  TOO COBBLY

        LAYER, RESTRICTION                               TOO STONY

        FRACTION WITH

        HIGHEST PERCENT)

Note:  MSST in #7 has been calculated as the minimum growing

       soil temperature (min GSST).  The range 2-5 degrees C

       has been replaced by < 5 degrees C.
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