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Objectives

Fundamentals of Montana’s rangeland
ecological site system

Integration of soil survey and ecological
sciences programs

Unique ways we are gathering and using
data

Recommendations
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Fundamentals of the Montana Ecological
Site System

1. Ecological Site Key
2. Relative Effective Annual Precipitation (REAP)
3. Temperature Moisture Regimes and Models

4. Land Resource Unit (LRU)

United States Department of Agriculture USDA NRCS

Natural Resources Conservation Service




Montana Rangeland Ecological Site Key

uppletient Grrazing Lands Ecological Sites

MONTANA RANGELAND ECOLOGICAL SITE KEY - Version 8.2

HNOTE: Part] of the key describes ecological sites existing individually within soil components. Refer to Part IT of the key for sites that are
ecological site complexes
PartI. Soil Component Ecological Site Fev
A Bite receives additional moisture!
1a Soil saline (EC>4 within swiface 47)
2a, Seasonal lugh water tahle 24-42" from ground susface; salt tolerant plants dominate site —Saline Subirrigated (S5h)

2b. Seasonal high water table >427 from ground suface; salt tolerant plants dominate site; site regularly recefves more than nomnal soil moisture because of
run-an of stream overflow — Saline Overflow (30v)

It Soil not saline (EC 24 within surface 47)
3a. Jite 15 a closed depression with run- in — Pothole (Ph)

3h. Site 15 not a cloged depression
4a Seasonal hugh water table >42” from ground surface; site regularly receives more than normal soil moisture because of mn-n or stream overflow

— Owerflow (O¥)
4b. Seasonal high water table <427 from ground suface
Sa. Soil organic (organic suface >8" thick) — Wet MMeadow, Organic (WIMO)
5b. Bite located in the flood plain
Ga. Soil very poorly or pootly drained
Ta. Very pootly drained — Riparian Wet Meadow (RWL)
Th. Poorly drained — Riparian Meadow (B
b, Soil not very poordy or poodly drained
28, 30dl sandy-skeletal to withan 207 of surface — Wet Gravelly (WGt
£b. Boil not sandy-skeletal — Riparian Subirrigated (R3h)
Je. Bite not located in flood plain
9a. Soil very pootly or pootly dramed
10a. Very pootly dramned — Wet Meadow (W)
10b, Poorly drained — MM eadow (W)
9. Soil not very poordy of poordy drained — Subimigated (3

E. Site does not recerve additional moisture!
la Soil saline or saline-sodic (ncludes natric and relic natne)
2a, No columner or prismatic structure, site dominated by salt tolerant plants — Saline Upland (317
2h. Colamnar or prismatic structure present, shiapt root or water restrictove clay layer present within 87 of sod sutface
3a Soil €27 of sutface over clay layer — Denge Clay (DCY
3b.So0il 2103 9" of surface over clay layer (evidenced by columnar or prismatic structure) — Thin Claypan (TCp)
3c. Soilhas 410 87 of swface over clay layer (evidenced by columnar or prismatic stracture) — Claypan (Cp)
lb. Soil not saline or saline-sodic
da, Cosarse granular clay (typically acid shales), site contains sandy vegetation (e g Praine sandreed) — Coarse Clay (CaC)
4b. Site not as ahove
Sa. Soils shallow to very shallow (<207 deep to bedrock, lithic, or paralithic root restrictive layer)
6a, Highly fractured lithue bedrock to soil surface.
Ta. Non-sedimentary bedrock that is lithic and or fractures dominates the site; roots penetrate into cracks, weak soil development. (Mountain
mahogany usually present) -- Frachured Fock (F1)
Th. Eroded exposed imestone of mostly shallow and very shallow limy ecological sites. (Mountein /mahogany and juniper are the dominant

vegetation, »15% cover) -- Fractured Rock Limy (Frle)




Incorporated relative effective annual precipitation (REAP)
and soil temperature into our system




Map Unit Polygons




Temperature Moisture Model
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B c3_cryic_ustic-dry
I <4 _cryic_ustic
Bl <5 _cryic_ustic-moist
M c6_cryic_udic-dry
B 7 _cryic_udic

I c8_cryic_udic-moist
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B F4_frigid_ustic
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0 £7_frigid_udic
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Land Resource Unit

MLRA's are further subdivided because of
significant differences in climatic influences.

Moisture Temperature Regimes are tailored to
each MLRA.

United States Department of Agriculture USDA CS
== ONR

Natural Resources Conservation Service



Land Resource Units in MLRA 43B

Moisture phase

Temperature Phase

Cover

RV PPT
{mches)

Ustie, dry

frieid. cool

raneeland

9-14

Ustic

frisid

forest

14-19

Ustic

tricid. cool

rangeland

14-19

Ustic

trieid cool

forest

14-19

Ustic

Cryic, warm

raneceland

14-19

Ustic

Cryic, warm

forest

14-19

Ustic, moist

friend. cool

rangeland

19-22

Ustic. moist

CIVic, Warm

rangeland

19-22

Ustic, moist

frioid cool

forest

19-24

Ustic, moist

CIVIC, Warm

forest

19-24

Ustic, moist

Cryic

rangeland

19-22

Udic dry

frigid cool

forest

2430

Udic dry

CIVIC, Warinl

forest

24-30

Udic. dry

CIvic

forest

24-30

Udhe

Crvic

forest

30-40

o A G G s A A A = A =R (N e oA

Udic, Moist

crvic. cool

forest

40-60

Udic. Moist

crvic, cold (above
tree line)

alpine

40-80

|7

all’y

ANy

any

12-50




Unique ways we are gathering data

United States Department of Agriculture % \Q, N RCS

Natural Resources Conservation Service







Soil Scientists during production calibration and
vegetation ID training




Ecological information field soll scientists
collect at each soll description site (Tier Il):

» Determine MLRA (Major Land Resource Area)

* Determine LRU (Land Resource Unit)

* Determine Ecological Site

e Ocular estimate total dry weight of site in pounds/acre
* Ocular estimate dry weight for each species

» Ocular estimate percent solil surface cover

» Ocular estimate shrub canopy cover

« Management observations



Solls Site Data entered into PEDON PC and
uploaded to NASIS

Waited SAaied Departmant ¢f Agriculiurd

Q N RCS Natural Resources
Conservation Service
FEDON PC PLUS

)] Anskeis Togks Menu
.—J I bl Uik kg

| PCDwta Entry

J [ nfwrmerak

| Sehap Menu

| Uit M

_| Ewt Padon PC Pl

Versvom [ 0L _d Bein




Ecological Site Data is entered directly into the Rangeland
Database through a custom Montana data entry form

Main Menu

Version 1.4c - 03/28/2009

R 5T o 7 =USGS

System Setlp Diata Administrator

Support Tables

Enter/Edit Data Bikinisi(atbve
Functions

Reports

Site and Plot
Description

Enter/View Photos

View PDFs

o (W Show 'Shortcut! Menu
iy keyhoardMouze i Touch-Screen I'.

{Data—Entry Method

CADocuments and Settings\ecourtrDeskiop\DE Belease 3_31_034RangelB 1.4c as of 2009-03-28.mdb




Montana Soil Survey Ecological Data Entry Form

E Microsoft Access - [Dakta Entry: ¥egetation Dakta]

—3| File Edit Miew Insert Format  Records  Tools  Window Help  Adobe POFE
THEE K- HR S8 T % @ b (2l Rl | VB 7 |44 F o o-e B
SYMBOLCY ~ | Arial - 10 - B £ U || A | - -E

Vegetative Field Form fdd Mew Site andfor Plot |

Existing Site/Plot: | - MLRA: | -] LRU: | 4|

Rangeland Sites Forested Sites

Ecological Site (keyed):l ;l Forest Habitat Type:l ;I
Ecological Site (assigned):l ;l

Total Production (Ibsfacre): I 'I

Data Collection Method Production Classes [lbs/facre] % Canopy Cover Classes Be sure to normalize the

e e 2=1-43 e SR data before mowving to the
4=11-25= ot i 2=25-50% next record. “You commit
E=34-80% 4=B0-75% E=75-95% the data when you
8=-:>75% 6=195-100 % normalize it

Vegetation ISurface Cover I Site Characteristics | Site Notes

& Production Class [default]

% Production ‘

Plant=Symbaol | Production Class| Equivalent Ibsfacre | Mormalized Ibsdacre | CanopyCoverPercent

r ;1 Marmalize I

Sort Flant Choice list by:
i* Counts
i Plant symbol

" Common name

= Scientific name

Show Species by:

i+ Plant spmbaol

= Commaon name




The reasons It works

United States Department of Agriculture USDA 0 NRCS
Natural Resources Conservation Service -



Support from Above

Pat L. Shaver | 2 g
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Old Fashion Stuff — Collaboration, Communication, and Ingenuity

Jon Siddoway

State Range
Conservationist
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Example of the utility of this system and
how we use it to help us describe soils
and correlate vegetation differences

United States Department of Agriculture USDA CS
== ONR

Natural Resources Conservation Service



Color Infrared Display with Pedon Points in Soil Survey MT645
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Temperature Moisture Model for Soil Survey 645

DARATE 451206
DGMTE 451205 DOMTE 45920 2
DTMTE 51324 O7MTE 451325
DU 07MTE 451310
O7MATE 451323
O7MATE #5132 6
Vi D7RATE 45130 9
DFRATE 45132 1
LT 1334
kemp_moist ‘
emp_| OThATE 45133 6
I c3_cryic_ustic-dry O7MT5 451335
B c4_cryic_ustic
f D7NITE 45133 7
I cS_cryic_ustic-moist
i , O7MTE 451365
M c6_cryic_udic-dry | RLOTMTE 45135 3 DTRTE 451354

B c7 _cryic_udic

f i i OFMATE 46135 7,
B c&_cryic_udic-moist Pl

B F3_frigid_ustic-dry
W F4_frigid_ustic

B FS _frigid_ustic-moist
B f6_frigid_udic-dry
[ F7_frigid_udic

I f5_frigid_udic-moist

07T 451351



Mountain Big Sagebrush (Artemisia tridentata ssp. vaseyana)
dominated site




Soil of the mountain Big Sagebrush Artemisia
tridentata ssp. vaseyana dominated site




USDA-NRCS Pedon Description

PC Form

USDA.NRCS PEDON DESCRIPTION Search by User Site ID:  [07MT6451334 v I Check to Search by Pedon

Table hictarchy: site—»siteobs—» pedon-—» phorizon You are cunently on site luuurd:l 208998 with a User Site 1D |T1THTEAIE133JI

Add a new... Options  LRilities Heports | Site Tat Dese  UTMAatlong PLSS Climate | Bedrock Site Observatio-  Site Obsewva ‘on Text | Site Waler/Geo Geomorphic Desc/Parent Material

] Elevatior, Aspect Slope Drainage Permeability Curv. Down  Curve Acrogs
ﬁddal‘llﬂﬂ“l | 1344 | 370 | 20 |_ w w I w I L e | L .

PndFreq » ~«d Dur AdF.q Fld Dur Genlogic Formation
Add a new site observation to the current site |ND_V —v:w’-o T| v | v

Upslope Length  Slope Length USLE Slope Complexity Rumoff Class Local Physiographic Nam
Add a new site observation and pedon to the eurrent site | — : | .

b | bt

- & 5 Hills Prof. Geo - Hills Geo-Flat: Geo-T Geo-Mountain
Add a new pedon to the current site and site observation | :;e | ':S I i | o e ‘ =

- 1 Tt Photo i isture/ Te i
Pedon | Taxonomic | Diagnostic Featares/Restrictions/FMP | Pedon Texd | Surface Fragments  [isenMapunl Ovkrlay § Fash | e ebinaze

Rec 1D JLIF'EEIID - Uzer Padon II'.'I]SnlINamE = Soll Namajlimrﬂuil |F'ECS Ta;JF'ECS Bat - l]F'BdDr- Pedon I] TempReg - Tamp|MSuhe 3 _ = uﬂEHMUﬁ'lﬂrtﬂﬂl
206984 07 MTE4S1334 Cluast frigid ustic

DHagnostic Featares: Restrictions: Field Measued Properties:

Kind | TDeg BDep| Thk » Kind  |Hrd - Har|TDeg| BDep [Thk Mame |UOM - UnifVal - Valu
mollic epipedon o 29

cambic harizon 29 80 3
' h ¥ Ml ] Record: (14 4 L [P1]rd of 1

Pedon Horizon | Designation Sutfix/Roots/Pores  Colors/Fragments/Texture/Shucture | RMF/Concentations/PVF | Feature/fMP/Cementing Agent  Sample/Horiz .n TextfMoh ez
|Seq| Dise IMstr- NPrd  Suffix | Wen|HorDes - |UpDe|LoDe| DH - D DVl - D|DChr | MstHue | Mstval |Mstchr| VarColors? | TexCl -| Lieu |TexMod| Sand%| Silt | Clay%| Thil] hkR ThikH DiscBnd|T
0 A o 2 10YR 3 2 sil 25 12
5 Biw 2 a0 10YR : sil 25 13
| |7 Bk1 80 150 10YR sil 30 14
3 150( 160 10YR | a0 14

4




Rough fescue (Festuca campestris) dominated site




) dominated site

)

| of the rough fescue (Festuca campestr

So




USDA-NRCS Pedon Description

PC Form
USDA-NRCS PEDON DESCRIPTION Search by User Site ID:  |07MT6451327 v [ Check to Search by Pedon
Table hierarchy: sile--#siteohs--» pedon—>phorizon YWou aie cunmently on site record: | 208378 wilh a Uses Site |D: '[ﬂ?HTE-d51 27

Add anew.. | Options Utilities | Reports | Site Tt Dese UTMLatlong PLSS | Climate | Bedvock | Site Obsematio- | Site Observa’-nText  Site Water/Geo | Gromsrphic Desc/Parent Material

i Elevatior, Aspect Slope  Dhaimage Permeability Curv. Dovm  Corve. Acrozs

Mdll‘lil‘-’!!hl 1 1398 ] 20 | a7 |_ W v | W | L ~ I v v
PndFreq k.4 Dur l"lll Fld Darx Geologic Fonmation

Add a new site observation fo the current site o *[ ~ o ‘_} |

Upslope Length  Slope WUQLE Slu e Co Rmﬂ'ﬂul Local Physiographic Name
| I v|

v | w

Add a new site observation and pedon to the current site

Hillslope Prof. Geo - Hills Geo-Flats Geo-Temnace Geo-Mountain
BS v| NS v | v | v ‘ v

fidd a new pedon to the current site and site observation ‘

Pedon | Taxonomic Diagnostic Features/RestrictionsFMP  PedonTexd | Surface Fragments Photos | Area/Mapunit Overlap Plants Moisture/Temp/Erosion |

Rec 1D UPEDID - User Pedon ID] Sailame - Soill Name| ConSoil |PSCS Tog PSGS Bot - | PedOr - Pedon | TempReq - Temp| MSubt e Sark I aaie:
206964 D7MTEA51327 Haugan frgid ustic Up {c[Low| Moist - Moisture [Val% {MoiTen

Site Soil T emperature:
Dep - Depth {cm) | Temp - Temperature (G
Diagnostic Features: Restrictions: Field Measured Properties 50 12

; - Ha - Linif| al -
Kind | TDeg| BDep| Thk Kind |Hrd - Han| TDeg| BDep | Thi Marng  |UOM - Unif Val - Valu Site Exosian:
ochnc epipadon a 17 »

7
secondary carbonat 46, 102 0 i
rhen S a - -

Pedon Horizon Designation SuffixTRootsPores  ColorsFragmentsT exture/Structure | EMFEConcentations/PVF | Feature/FMP/Cementing Agent | Sample/Horizr a TextyM. tles
Seg|Disc |Mstr- MPr<|  Suffic |Vert|HorDes - ([UpDe|LoDe| DH - D DVal - O DChe | MstHue J Wstval |MetChe| VarColors? | TexCl - | Liew |TexMod| Sand%| Silt’ o | Clay%]| Thio \ ThkR| ThikH| DiscBrd | 4

» ' o 2 spm

A 2 W 10YR 2 [ 35 18
E 17 31 10YR ashy &5 12
Bt M 4B 10YR i 22 26
Btk 46 Bd 10YR 3 4] 28

=17 {51 A0 B A5 1R
>




Ponderosa Pine (Pinus ponderosa) Snowberry
(Symphoricarpos albus) habitat type
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Soil of the Ponderosa Pine (Pinus ponderosa) Snowberry

(Symphoricarpos_ albus) h_abitat type




USDA-NRCS Pedon Description

PC Form
TSDA-NRCS FEDON DESCR]:PTION Search b}r-User SR D 7MT 645132 v " check to Search by Pedon

Table hierarchy: site--» sileobs--» pedon--> phonizon You are cuntently on sile munrd'.i 208980 with a User Site 1D: il]?MTB-!EI 323
Add amew.. Options | Uilities | Reports | Site Txt  Dese  UTM/Lastlong | PLES | Climate  Bedwock | Site Obsewvatio . | Site Obser. tion Text | Site Watex/Geo  Geomorphic Desc/Pavent Material

| Elﬂiﬂm; Aszpect Slope  Drainage Permeability Curv, Dowm  Cunve, Acrogs
Md a nen sm | 1393 | 0 | a0 |. MW W | W | L W | C L
Pnd Freq "nd Duwr FldF &g Fd Dm Geologic Formation

Add a new site observation to the current site NO * | v, v v | v

Upslope Length  Slope Length USLE  Slope Complexity Funoff Class Local Physiographic Name
Add a new site observation and pedon to the current site | | | 7 ! 3 3

; Hillslope Prof. Geo - Hills Geo-Flats Geo-Terrace Geo-Monntain
Add a new pedon to the current site and site observation | P
BS - | HS v | w | w l v

Photos
Pedon | Taxomomic Diagnostic Features/Restrictions/FMP | Pedon Text Swface Fragments Area/Mapunit Overlap | Plants | Moisture/Temp/Erosion

Rec ID[UPEDID - User Pedon ID[SoilName - Seil Name|CorSoil [PSCS Tof PSCS Bot - [PedOr - Padon [TempReg - Temp[MSubi || # use s ML photo # |
206566 07 MTB451329 Breston frigid ustic

Diagnostic Features Restrictions: Field Measured Properties:
Kind [TDe|BOep| Thk » Wind  [Hrd - Har| TDeg] BDep | Thk Name  [IUOM - Unial - Valui
mallic epipedaon o 44 ¥

cambic honzon 43 B0 a3
' I T » fecord: [14] Tk [k o

Pedon Horizon | e signation SuffisRoot=P~res  ColorsFragments/Tesxtore/Strcture . RME/Concentations/PVF = Feature/FMP/Cementing Agent  Sample/Horizon TextMlotles

Seq|Disc |Mstr- NPy | Sufiic |* ert|HorDes ||UpDe|LoDe|DH - D DVal - O DChr| MstHua | Mstval |MstChr|VarCalors? | TexCl -] Lieu | Textlod| Sand%|Silt% | Clay%| Thkl] ThkR] ThkH| DiscBind| To
k|0 Al 12 10¥YR (3 3 | ar a0 13 A =]
2 240 48 10¥R |2 1 sil 15 12 A 3
3 2Bwi B0 10YR 13 2 sil an 14 C 3
3 5 4 2 1]

3B Ba 10YR sl 17




USDA-NRCS Pedon PC Plus

Waited SAaied Departmant ¢f Agriculiurd

Q N RCS Natural Resources
Conservation Service
PEDON PC PLUS

| Ak Tock Horn
] T s
| PC Dk Eriy

| Prarect

| e Association
| Sebup Menu

_] (R[FRey

_| Ewt Padon PC Pl

Version LOL_d Beia




Rangeland Database — Data Entry Form
with “Vegetation” Child Table Example

BEE Data Entry: ¥egetation Data
Vegetative Field Form Add New Site andjor Plat |

Existing Site/Plot: [08MT6120162/1  -| MLRA: [043B -] LRU: D

Rangeland Sites Forested Sites

Ecological Site (keyed]:iLnamy (Lo) _vj Forest Habitat T]rpe:l
Ecological Site (assigned]:l ;l

Total Production (Ibsfacre): I?UU vl

Data Collection Method  Production Clazses [Ibz/acre] % Canopy Cover Clazses Be sure to normalize the
‘1=<1z R o Tz o] % =5 data before moving to the

i~ % Praduction

% Production Class [default]

3=5-10% 4=11-25% 2=F-25% 3=25.50% next record. You commit
F=26-33% E=34-G0% 4=F0-75% G=75-95% the data when you
7=F1-75% B=:75% E=95-.100% normalize it.

Vegetation | Surface Cover | Site Characteristics | Site Notes

Flantsymbol | Production Class | Equivalent Ibsfacre | Mormalized Ibsfacre | CanopyCoverPercent
234 299 Maormalize

206 210 —|
126 128 Sart Plant Chaice list by:
2121 + Courts

21 31 ™ Plant sumboal

44 ™ Common hame

AGSF
ARTRY
FEID

| [ARTR4
FiOA,
KELAZ
| [ACMIO
FHLO
LUFIN
ERIOG
| [shrub canopy

44 i~ Scientific name
44
44

_Show Species by:

SN N R P e S N

% Plant sumbal

i~ Common hame




Rangeland Database — Data Entry Form with “Surface
Cover/Site Characteristics” Child Table Example

E pata Entry: ¥egetation Data
Vegetative Field Form Add New Site andfor Plat |

Existing Site/Plot: [08MT6120162/1  -| MLRA: [043B -] LRU: D

Rangeland Sites Forested Sites

Ecological Site (keyed]:lLuamy (Lo ;‘ Forest Habitat Type:l
Ecological Site (assigned]:l ;‘

Total Production (lbsfacre): I?DU vl

Data Collection Method  Production Classes [lbs/acre] % Canopy Cover Classes Be sure to normalize the
=i 2=1-4% T=¢1%X% 1=1-5% data before moving to the
3=h-10% 4=11-26% 2=h-28% 3=25-B0% next record. You commit
¥ Production Class [default] F=26-33% E=234-80% 4=h0-75% H=75-95% the data when you
7=81-Th% B=:78% E=95-100% normalize it.

" % Production

Vegetation  Surface Cover I Site Characteristics | Site Notes

Basal Surface Cover

Cover Type | LPIFercentBasal
bare groune 80
| |rock or log: 10

Shrub and Tree Canopy Cover
Cover Type | CanopyCoverFPercent
| P | shrub canopy 10




Rangeland Database — Data Entry Form
with “Site Notes” Child Table Example

EE pata Entry: ¥Yegetation Dakta
Vegetative Field Form Add New Site andfor Ploe |

Existing Site/Plot: [08MT6120162/1  -| MLRA: [043B -] LRU:

Rangeland Sites Forested Sites

Ecological Site {keyed]:ILDamy (Lol _vJ Forest Habitat T]rpe:l _.'_l
Ecological Site [assigned]:l _vj

Total Production (lbsfacre): I?DD vl

Data Collection Method  Production Clazzes [Ibz/acre] % Canopy Cover Clazzes Be sure to normalize the
1=¢1% 2=1-4% T=c¢1% 1=1-5% data before moving to the
3=5-10% 4=11-25% 2=5-25% 3=25.-B0% next record. You commit
" Production Class [default) 5=26-33% E=34-50% 4=50-75% G=75-953% the data when you
7=51-75% 8=:75% G=95-100% normalize it.

% Production

Vegetation | Surface Cover I Site Characteristics Site Notes

ppt-moist, termp-coal.

Enter growing year information in zite note,  Example: ppt-moizt, temp-normal

Precipitation

Yo Dy Oy Mormal
-10%

Temperature

Cold Cool Marmal
0%
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Vegetation and soils P o e
databases are linked via Lo oD S
Pedon site ID to facilitate - [

analysis

n Warsion 1.4 - 02/1 52008
R 5T ONRCS ? = USGS

but a more complete
Integration is desired
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Montana will be prepared to incorporate soil change
procedures into our understanding of ecological
relationships. Data on species composition and
production will also be useful in MLRA Soil Survey
Update.

SoiL CHance Guipe:
PROCEDURES FOR SoIL SurvEY
aND Resource INVENTORY

L!‘SDA BE @ ,7 .




Summary
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Brandon Bestelmeyer

USDA-ARS Jornada Experimental Range
and USDA-NRCS

Elements of a successful approach to data
gathering as part of soil survey and ESD development

1) One or more range cons working with soll scientists
2) Range cons that understand soils

3) A vegetation/soil surface sampling protocol that matches
the pace of soil sampling



Elements of a successful approach to data
gathering as part of soil survey and ESD development

4) A coding system that relates vegetation measurements,
soil measurements, and coordinates at points

5) Many points with varying levels of detall at a regional
scale, rather than a few points with unnecessarily high
precision

6) A database to house these data and their relationships



Recommendations

« Soil and ecological science disciplines need to
collaborate at all levels

 MLRA offices should have a vegetation person
dedicated to Soil Survey

e Cross-train soil and range scientists so we know
what guestions to ask

United States Department of Agriculture USDA CS
== ONR
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Recommendations

* |ncorporate Pedon PC Plus protocol into all soill
survey activities

* Vegetative and soll databases need to be
Integrated to facilitate analysis capabillities

« University soil science and ecology curriculums
must include cross-training

United States Department of Agriculture USDA CS
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ONRCS

USDA
|

Helping People Help the Land
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