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PROJECT DESCRIPTION METHODS vs. ORGANIC FARMING PRACTICES

e |dentify benchmark sites in the Nunn soil series in (un)disturbed high plains . Sites were sampled in linear transects (North, Middle, South) at two "~ - > .
Soils In Con.Junctlon with geographl.cally S|m|I.arIS|tes Implementing qnlqug depths (0-15. cm & 45-30 cm) using SO.I| Probe of 3.2 cm to provide a Year Con’Servzﬁgn Reserve
agroecological management practices set within the same Nunn soil series reasonable field estimate of bulk density - > —
for quantifiable comparison. . Multiple samples (>30) were collected and pooled from each depth to i :
ensure heterogeneity of replicate cores : -
 Work closely with several soil health and agronomic experts in the region to . A sub-sample was pulled, air-dried and sieved for [ab analysis
quantify “soil health gap” differences between cropping systems and . 11 soil indicators were tested and entered into the Soil Management |
“benchmark” or “target” soils from relatively undisturbed ecosystems. Assessment Framework (SMAF) to calculate a Soil Quality Index (SQI) S
. The measured indicator values will be transformed with non-linear
* Quantify and link baseline soil health metrics from undisturbed, scoring curves

local/regional ecosystems and the dominant agroecosystem practices in the . This process will provide a unitless score ranging between O and 1
High Plains region. reflecting performance of each indicator with regard to critical soil

HYPOTHESIS . Indicators can be viewed individually or aggregated into an overall SQI for
the specific conservation practice and soil map unit that it represents. IMPACT
* Undisturbed ecosystems (e.g., short- or mixed-grass prairies) have soil

physical, chemical, and biological attributes that are different from managed
agroecosystems, and represent the potential soil health gap.
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Select Minimum Data Set (MDS)  Data can be used as reference to suggest potential best management

alterations to help producers create a more resilient, sustainable, and

|ngsifal FEPmtEEEI Fidn*mgtical productive agroecosystem

Nnalcators nalcalors nalcalors

NUNN SERIES BENCHMARK SITES * Utilize soil health metrics to agroecosystem productivity based not only on
( indicators chosen based on site-specific factors ) |

l l J, conservation practice but linked by soil series classification
_ e Compile a database reference for quantifying and comparing soil health
Interpret Indicators across agroecosystems based on soil indicators for Colorado-specific soils

EXAMPLE SOIL MANAGEMENT ASSESMENT FRAMEWORK DATA

Scoring Functions

: | . Mot Determined | AUTMATICALLY ADJUST FORMULAS TO REFLECT THE INDICATORS THAT YOU MEASLIRED || might combine chemica and nutrient factors.
: l 0.00 Not Detectable ! 50C
1
| | |
| '.'::missing data |
1
: : i I B gap| SHewned MEE, el o
_ | | , from from from from from
! ! : highlighte BD highlighte PH highlighte PMN ighlighte EXT_P highlighte
USE ™" FOR MISSING VALLIES AGG|  dscores EC |  dscores BG d fegres EXT_K  dscores

Calculate Soil Quality Index oo
= f (scored MDS Indicators) | SOC [ AGG MBC PN pH  Poc Powss B EC SR BG TeK

score | score  score [Mmin] score score score  sCore score  score  Score  score |
0.45 380 2439 0050 | 005 | 10541 -00098 629 100 [ 002 052 038 (00 007 100 100 (099 100 025 [005 100 | 603 10 0.60 151

1 o | w7 2 4 2
045 28 2439 0034 003 | 10541 -0oos 438 100 [[002 042 007 089 005 049 04 025 48 | 10 ur o2 s s 2 4 2

58 29 045 244 2439 00% 004 | 10541 000% S0l 100 | 002 05 026 0% 009 100 (00 | 099 100 025 | 004 100 595 10 | 0% | 1 2 |08 | 19 2 054 12 4 030 | 200 2 1.00
58 29 045 161 2439 0030 003 | 1054 0009 456 100 | 002 079 0.0 039 006 091 09 [09% 100 o025 (003 00| 52 w0 . 083 | 175 1 08 | 106 2 053 055 4 014 | 191 2 095
58 29 045 245 2439 0037 004 | 10541 0009 444 100 [ 002 091 029 09 0M2 100 100 [039 100 o035 [004 400 574 w0 . 057 | 130 1 |08 | 112 2 056 132 4 033 | 200 2 1.00
S O I L U A L I TY I N D I C ATO RS 58 29 045 196 2439 0033 003 | 1054 0009 424 100 | 002 058 004 0I8 008 100 100 [067 100 035 [003 00| 469 10 . 047 | 125 1 |08 | 18 2 054 037 4 009 | 200 2 1.00
58 29 045 261 2439 0038 004 | 1054 0009 707 100 | 002 092 033 100 055 100 100 (083 100 025 (004 000 | 658 10 . 087 | 175 1 | 08 | 15 2 078 139 4 035 | 200 2 1.00
58 29 045 110 2439 0027 003 | 1054 0009 443 100 | 002 07 0.0 091 025 100 100 (062 100 035 (003 00| 569 w0 . 057 | 138 2 08 | 15 2 063 106 4 026 | 200 2 1.00
58 29 045 139 2439 0036 0041054 0009 46 100 [ 002 071 018 100 072 100 100 [076 100 035 [004 000 643 10 | 084 | 147 1 | 0M | 12 2 086 123 4 03l | 200 2 1.00
Sampling at CSU’s Agricultural Research, Development and Education Center (ARDEC) meant to mimic management intengrazing _ ] _ :E i: E:: 2:: z:: Ezii z: :E: j:ij ;:I' :i $ E: :; :i ﬁ :i :z z :i Ei: $ :i ::i :Z z :’:: i :;: :;z i Ej; :; : zj: ii i :E

Ve ofruminans an st + Microbial B Carbon (MBC) 0 O OEN N BN
sive of ruminants and its effect on soil quality. ICrO Ia IomaSS ar On 58 29 045 254 2439 0037 004 | 1054 0009 52 100 | 002 100 036 100 038 100 100 089 100 080 [004 000 | 659 10 . 067 | 18 2 085 | 13 2 068 141 4 035 | 200 2 1.00
58 29 045 551 2439 0074 007 | 1054 0009 (99 090 [ 002 [0l (00 100 00 065 0¢5 073 100 08 [007 09 | 648 0 . 065 | 174 1 | 08 | 110 2 055 209 4 052 | 15 2 078
° Golden Prairie Farm _ Nunn CO (Organlc Ag Wheat/Mlllet/Rye Land In ¢ Water'StabIe Aggregates (WSA) 58 19 045 244 2439 0036 | 00410541 -0009% I¢5 085 (002 100 (00 068 004 008 006 052 100 025 004 085 | 52 0 0% | 12 2 0% |14 2 0% | | 408 | 03 2 04
’ ’ ’ . . . . 29 29 045 693 1219 0046 005 | 1054 0009 221 093 [ 002 091 09 09 005 012 002 (091 100 o025 (005 093 S8 w0 . 0% | & 2 098 | 105 2 052 193 4 048 | 105 2 053
. o POtentlaI Mlnerallzable Nltrogen (PMN) 19 29 045 134 1209 0024 002 | 1054 0009 (9 090 | 002 100 038 055 003 040 040 [084 100 025 [002 080 | 514 w0 . 050 | 18 2 0% | 13 2 05l 098 4 04 | 130 2 065
Conse rvatlon Reserve (CR P) . o 58 29 045 213 2439 0034 003 | 1054 0009 251 09 [ 002 094 099 099 003 000 000 [099 100 025 [003 09| 595 0 . 060 | 1% 1 | 09 | 103 2 051 204 4 051 | 0% 2 048
. . . ® pH & EleCtrlcaI Cond UC'UVlty 58 29 045 792 2439 0126 0.3 | 10541 0009 424 100 | 002 095 097 (00 005 010 000 (084 100 025 003 100 | 606 10 06l | 178 1 089 | 105 1 0.53 211 4 0.53 LI0 1 0.55
¢ He”baum Farm - Ch Ugwater, WY (G raln/OI|Seed/Fa”OW, OrganlC tO 58 29 045 484 2439 0064 006 | 10541 0009 293 099 [ 002 100 00 (00 004 069 | 069 050 100 025 006 099 [ 640 10 | 064 | 150 2 0B | 14 2 057 208 4 052 | 168 2 084
. ] ° S I_T t P t I d Ph ph 5B 29 045 195 2439 0032 | 003 | 1054 000% 265 0S8 | 002 100 076 087 008 019 019 (054 100 025 (003 098 | 55 0 | 0% | 154 2 o7 | 108 2 04 178 4 045 | L7 1 0%
Conventional Ag, Land in CRP (30 years) Oli-1eSt FOotassium an OSPNOrus BRI IO GRS 89 92 B EIEE DIEE IDOEE  BEEEE  KARE
. . . . ] ° TOtaI Carb On In Organl C Carb On Organl C Carbon 29 29 045 206 1219 0026 003 | 1054 0009 262 097 | 002 083 0I5 098 004 008 008 (05 100 035 [003 097 447 w0 . 047 | 140 1 0 | 104 2 052 118 4 030 | 105 2 053
(] ARDEC Rotatlonal GraZ|ng PIVOt - Fort CO"InS, CO (ESt. 2016’ Irrlgated’ ’ ’ 58 29 045 458 2439 0060 006 | 10541 0009 28 099 | 002 094 091 (00 006 052 052 (098 100 025 006 099 | 647 10 065 | 13 1 09 | 106 2 053 .99 4 050 151 2 075
. 58 29 045 200 2439 0034 003 | 1054 0009 232 095 | 002 099 099 098 004 000 000 (052 100 035 (003 085 55 w0 . 055 | 151 2 075 | 14 2 052 202 4 050 | 05 2 047
M an a ged Resea rCh Slte) ¢ SOII TeXture 58 29 045 197 2439 0033 003 | 1054 0009 304 100 [ 002 097 097 100 08 070 o070 [078 100 080 [003 00| 6% 10 . 067 | 175 1 | 08 | 118 2 059 10 4 05! 170 2 085
. . 58 29 045 97 2439 0026 003 | 1054 0009 277 098 [ 002 100 040 09 008 06 06 [04] 100 o035 [003 098 54 0 . 055 | 14 2 0 | 108 2 054 141 4 035 | 160 2 080
. . . ® Beta—G|UCOS|dase Enzyme ACthlty (BG) 29 29 045 347 1219 0031 003 | 1054 0009 (70 085 | 002 100 044 099 O O ol (080 100 025 [003 08 | 5% 0 . 054 | (8 2 | 080 | L ] 056 148 4 037 | 097 2 048
¢ Pawnee Natlonal GfﬂSSlandS - NeW Raymer, CO (Relatlvely UﬂdlStUrbed ] 29 29 045 105 1219 0023 002 | 1054 0009 (28 075 | 002 100 0.1 051 003 009 009 (029 100 035 (002 075 384 w0 038 | 19 1 08 | 103 2 052 066 4 017 | 085 2 042
® Water Content and Percent MO'Sture 58 29 045 208 2439 0034 003 | 1.054 0009 298 100 002 100 09 100 007 000 000 (098 100! 025 (003 100 1.98 1 099 | 107 2 0.54 201 4 0.50 100 1 0.50

6.06 10 0.61
~60 yea rS) Changes from Jan 2012 | CROPFACTORS | FactorClasses | SQindex | AGG | AWC | BD | 86 \.| BXK | MBC |-\ PMN \-\ SR | soc | wes | @ q




