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Soil Organic Matter Pools
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OSU SOM Calculator Ver. 2.0

| W El- Q2 &8 B®- SOM Caleulator Ver2.0 Now.2015 - Microsoft Excel o BP E2
Haome Insert Page Layout Farmulas [rata Rewiews W e Developer Add-Ins Acrobat Team vl a o  E
s1g - Je “
A B © D E F G H | il 8 L i I 0 P IA
1 Start Year] 2015 SAVE File PRINT File | 0QSU SOM Calculator Version 2.0 Lost Updated: 11/25/2015 Sta
2 £ End Year| ™ 2030° [\ Ho
3 Rlltatiun H 1 2 SOM Dynamics Nt
4 Data EntryForm J Years 1 1 1 K B
5 Crop Corn Soybeans | 0-NONE 0-NONE 0-HONE 0-HONE 0-NONE 1T use Separate F'F{E/year1 5
¢ = = = T Vield (hu/ag)| | 120 35 A s .
7 Test Scenarios a; [ |
: 5.% |
3 Tillage Depth Y
3 (U et | Tillage Type|Don't know  |Dan't know [ ]
10 Residue Removal Rate: Ei 0 after every 1 [ ]
11 Avg PRE 5 yrs hefore2015 4635 Years & T m w D N w I | :_
12 Manure Type|  MONE NOME | MNONE [NONE | MNONE  [NONE NONE o = & 8§ 8 8 §& g B [
13
14 Manure Rate (tuns-facjl ] 0 | | | | | Freq. (¥rs) [Adj.PRE |Harvested Cover Crop Name
15 1 1} 0-MNOME
16 Overwrite Crop PRE (Ibs/ac) | | |
17 Erosion Rate tonsfacre per year i Dominant Tillage Type:|Don't knaw Drainage Type|subsurface Drainage
El Cropping System:|Corn-Soybean Rotation Fertilizers| sdequate [Recommended)
19 InitialSOM (%) 3 Old OM Decay rate(%)=> =< 0verwrite Weight of Furrowslice (lbs/ac) |
20 SamplingDepth {in) 1K) <<SoilBulkDensity(bsicu.ft.)|Manure Beef Cow calf, pasture a0z |
21 Crop Yield Estimated Total Avg Crop Active 0ld Total Fecommendations patties
22 Rotation Year PRE PRE PRE OM Pool OM Pool 0OM Pool OM Pool PRE (lbs/acre) MANURE (tonsfacre) [
23 bu/ac Ibsibu Ibiac Ihiac Ih/ac Ihiac Ihiac k] Cumulative Per Year Per Year Crop Yield [
24 PreviousCrops 2014 4633 3059 Unit [
23 Corn 2015 120 T7 5356 5356 3271 653023 72310 3.000 - - - hu/ac [
26 Soybeans 2018 35 133 5562 5362 3410 68381 71931 2,887 13832 13832 3.4 3.4 hu/ac [
27 Corn 2017 120 T7 6433 6483 3725 62129 71853 2,581 15984 e01 1.5 4.3 huyac [
28 Soybeans 2018 33 133 6433 6489 3548 E7EE2 Tle30 2,872 2956 972 2.4 T4 huyac __'
ﬁlﬁuidej OMCalculator o Report %] - LR 1] | »
Ready | 23 | |(E=IE @ 0% (=) y! ()
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frmCropRotation

Pagez | Paged

SIMULATION PERICD

SKIP [+
Start 2015 End 2030 Mo, of 16
| | fears |
| SAVE YEARS

CROP ROTAION

Flease enter information for crop#l in your crop rotation

Enter Yield

Crop I Corm v| continuousky for ears, withl 120 bufac

Based on crop and yield, suggested Plant Residue Equivalent is I 0240 bs/ac

IF wou would like to change the PRE, just change the value in the text box above

— Select Tillage
IUze the same Tilage Type and depth for all crop rotations T

Tilage Type | Don't know =] Tilage depth (optioral) I Il
OR Enter weight of Furrow Slice (bs/ac) - Optional I

— Manure Application - Done -

ze the same manure [ Golo
Manure bype | NOKE j I o bonsfac type and rate for all Next

crop rotations
Page=

: CANCEL
Fotation # 2

‘fears 1 1
Crop Soybeans O-NONE
Yield fbufach 40
PRE 2331 0
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frmiCropRotation

Page? | page3

Pagel

— ORGANIC MATTER BASELINE
/™ Usze same crop rotation for 5 years before I:l sKkip [
" Use different crop rotation for 5 years before |:|

Soil O in Start Yearl 3 % Sampling Cepth 08 | =

ald M decay rate I 1.2 Yo per year ?l Done |

Click to Close Cover Crops, Soil 8 Management Info Panel

IManagement Cover Crops [Eruﬂon

Yol have selectad Tilage Don't knovw d

What best describes | corn-Soybean Rotation j
YOLIE Cropping system?

Select Drainage Type | Subsurface Drainage j

Howe woLld you describe your Adequate (Recommended) j Save 8 Next Page >>
fertiizer application?

CANCEL

Fotation # 1

fears 1 1 1
Crop Corn Soybeans O-MOMNE O-MOMNE
Yield (bufac) 120 35
PRE 9240 a
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frmCropRotation

Pagel Page2 |pages

— DRGANIC MATTER. BASELINE
(® Use same crop rotation for 5 years before I:l

(~ Use different crop rotation for 5 years before |:|

Soil OM in Start Year I 3 % Samplng Depth

Old O decay rate I 1.2 H6 per year 2 | Done |

Click to Close Cover Crops, Soil & Management Info Panel |

[ Management  Cover Crops [Erosion [I—

Select Cover Crop I EI-NONE| -
after Every I 1 Year

If you harvested (remmoved) any portion of this cover crop, please enter
the relevant values below:

" Harvested Height of crop I o of Totl Estimated

I lbsfac
" Harvested Yield of crop I % of Total

® Mo Harvest Save & Mext Page ==

: CANCEL
FRotation # 2

Years 1 1
Craop Sovbeans O-HOME
Yield (bufac) 35
PRE 46635 1]

Wi Wit | O-HOME j
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frmCropRotation

Pagel Page2 |Pages

— ORGANIC MATTER. BASELINE
(® Use same crop rotation for 5 years before I:l

(~ Use different crop rotation for S years before |:|

Soil OM in Start Year I 3 0% Sampling Depth

Ol OM decay rate I 1.2 6 per year ?l Done |

Click to Close Cover Crops, Soil & Management Info Panel |

[ Management. | Cover crops ~Eresion. |E

Rate of soil erosion from field I | tons/acre per year -

Save Erosion Rate

Fotation # 2 I Gl

ears 1
Crop Sovbeans
Yield fbufac) 35
PRE 4665
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Pagez Pages

— SCENARID & MODEL RUN

Annual Residue Removal Rate

After every

CALCULATE

Rotation #

2 —

Years 1 1 1
Crop corn Soybeans O-MOME O-MCOME
Yield (bufach 120 35

FRE 4665

12
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9> ®-is Lucas OM Model Verl 5x 1.20.2013 - Microsoft Excel
Home Insert Page Layout Formulas Data Review  View Developer Add-Ins Team © @ =
A77 - fe
[7AT] 8 c D E F G H 1 ] 3 L M N o, p | a R s
1 Tillage Yield |Total| Active | Old Total %
2 Year Crop Type per PRE [OM PoolOM PoollOM Pool OM Poolf _PRINTReport | Clear Inputs (Yellow Cells) Print Date Wed, Jan 23, 2013 2:28 AM
3 acre Ib/ac_| Iblac | Iblac %
4 1990|corn No-cit 120bu/ac | 8846 | saes | 47559 | s3027 | 2.20 Client Name: Location:
5 1991 |Soybeans Conventional SSbu/ac | 8948 | 5621 | 47566 | 53187 | 2.21 | Farm/Field Name: Farm/Field Area 1 acres
6 1992[Corn No-cit 120bu/ac_| 9509 | 5933 | 47574 | s3so7 | 2.22
7 1993 [soybeans Convantional SSbu/ac | 9611 | 6118 | 47580 | 53698 | 2.23 soM ics over
8 1994[Corn No-sin 120bu/ac_|10172| 6562 | 47586 | 4148 | 2.25 B
9 1995 [Soybeans Conventional |ssbufac | 9713 | 6411 | 47705 | sa11s | 2.25 R4 ’
10 1996Corn No-in 120bu/ac_|10172] 6713 | 47859 | sas72 | 2.26 o 1
11 (1997 [Soybeans. Conventional ssbujac | 9713 | 6411 | 47974 | s4384 | 2.26 v
12 1998|Corn No-cit 120bu/ac_|10172] 6713 | 48124 | sass7 | 2.28 &
13 1999 soybeans Conventional ssbu/ac | 9713 | 6411 | 48235 | sasas | 2.27 »
14 [2000|Corn No-xint tﬁo bu/ac_[10172] 6713 | 48382 | sso96 | 2.29 g o1
15 | 2001 [Soybeans Conventional lisbu/ac 9713 | 6411 | 48490 | sas01 | 2.28 L) [
16 2002[Corn No-zit 120bu/ac_[10172] 6713 | 48634 | ss3e7 [ 230 R
17 2003 Soybeans Conventional |ssbu/ac 9713 | 6411 | 48738 | ss149 | 2.29 ’
18 | 2004 |Corn No-tint 120bu/ac_[10172] 6713 | 48879 | ssse2 | 2.31 & '
19 2005 [Soybeans Conventional ssbufac_ | 9713 | 6411 | asoso | sssso | 230 | | 0 El .ol N
20 2006 |Corn No-till 120 bu/ac |10172| 6713 49117 55830 2.32 ﬁ& § § § § é E E § 5 g §
21 2007 [Soybeans Conventional |ssburac [ 9713 | ea11 [ 49214 | sse2s | 2.31 = Gl = CJ L L s ~ s = ]
22 2008 |Corn No-cil 120bu/ac_[10172| 6713 | 49348 | seos2 | 2.33
23 2009 [Soybeans c 1 SSbu/ac | 9713 | 6411 | 49443 | 55854 | 2.32 [1.iInputs
24 [2010|Corn No-<itt 120bu/ac_[10172] 6713 | 49574 | s6287 | 2.34 Crop Rotation: Corn, Soybeans, O-NONE, O-NONE, O-NONE, O-NONE, O-NONE
25 2011 [Soybeans Conventional |ssburac 9713 6411 | 49665 | seo76 | 2.33 Most frequent Tillage Type: No-till
26 2012|Corn No-xint 120bu/ac_|10172] 6713 | 49793 | sesoe | 2.34 sampling Depth: 8 inches
27 2013 [Soybeans Conventional ssbujac | 9713 | 6411 | 49882 | se203 | 2.34 Cover Crops: O-NONE after every 1 years
28 [2014|Corn No-tit 120bu/ac_[10172] 6713 | s0007 | se720 | 2.35 Manure Application: NONE @ 5 tons/acre
29 2015 |Soybeans Conventional 55 bu/ac 9713 | 6411 | 50093 | 56503 2.34 |2. SOM Status of soil:
30 2016|Corn No-uit h—zo bu/ac [10172] 6713 | s0215 | se928 | 2.36 SOMin 1990 2.2 %
| 31 2017 [soybeans Conventional [ssbujac | 9713 ] 6411 | so29s | se708 | 2.35 SOMin 2029 240 %
32 2018|Corn Noxin 120bu/ac_[10172] 6713 | sos17 | 57130 [ 2.37 Change in SOM: 020 % In 39 Years
1 33 2015[soybeans Conventional 55 bu/ac 9713 | 6411 | 50497 | 56908 2.36 Total Change in Ibs of SOI -1609 Ibs/ac in 39 Yrs or -1 Ibs/ac- (i.e. Increased over years)
34 2020|Corn No-uit 120bu/ac_[10172] 6713 | soe14 | 57327 | 2.38
35 2021 [Soybeans Conventional |ssbu/ac | 9713 | 6411 | 50691 | 57102 | 2.37 |3. Residue Removal Scenario and Revenue:
36 2022|Corn [No-sill 120bu/ac_|10172]| 6713 | 50805 | 57519 2.39 Residue removed (Ibs/year)= 0 for all 1 acres
37 2023[Soybeans Conventional ssbu/ac | 9713 | 6411 [ 50880 | 57291 | 2.38 Price of Residue Removed ($/1b)= $ 0.01
38 2024|Corn No<in 120 bu/ac_|10172] 6713 | 50992 | s7705 [ 2.39 Revenue ($/year)= $ -
39 2025 |Soybeans Conventional 5S bu/ac 9713 | 6411 | 51064 | 57475 2.38 Total Revenue ($)= $ - In39Years
40 [2026|corn No-xint 120bu/ac_[10172| 6713 | 51173 | 57886 | 2.40
41 2027 [soybeans Conventional ssbu/ac_ | 9713 | 6411 | 51243 | 57654 | 2.39 |S. Soil Nutrient Status
42 2028|Corn No-zin 120bu/ac_|10172] 6713 | 51350 | ssoe3 | 2.41 Detaut Soif C:N ratio
43 [2029 oy c ] |ssbu/ac_| o713 | a1 | siais | s7s28 | 2.40 Overwrite Soll CNratio  (optional) Enter value i you know the C:N ratie for your sail
a - | - - - - - - - Soil Nutrient Status: 5250 Ibs of total N per acre It 1990
as| - |- - - - - - - - 5726 Ibs of total N per acre it 2029
a6 - |- - - - - - - - Change in Nutrient status: 475 Ibs of total Nper acre it 39 Years
47 - | - - - - - - T
48| - | 2 - - - - - - 6. ic CO,
4 - |- 5 E - - = = - -87.8 Ibs of CO; per acre per year
S0 - |- - - - = - - - -1.7 tons of CO2 per acre in 39 Years
s - |- - - - - - - - *Positive value indicates carbon sequestration.
52 - -
53| - - - - - - - 1z
s4 - |- - - - - - - - 1 Tomaintain the initial SOM levels you need to apply an average of
S5 0.0 tons of Beef Cow calf, pasture patties per acre per year.
56 2 Ifyouwould like to select a different manure, please go to "OMCalculator” sheet
57 and select a manure type in Cell "M20"
SOM Dynamics by Pools 3 You can also select cover crops as an alternative/compliment to the manure.
59 4 Go to "OMCaclulator” Sheet and choose a cover crop in Cell P15 to simulate its effect
:‘: = Passie Pool = Active Pool  ——Total OM
62 | 70000
& § cooo
= |2
65 s
66
69 2
2
70 H
7 g
72 | % 1 3
V73
74 IEEEEEEEEEEEEEEEEER
1 22222 RRIRRRRKRAKRKRKRRKRKRER
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Sensitivity of SOM Calculator

2.5 - .
2.4 - oy cover crop
.que remo + cover crop
Base + R Base + ReS\dUe

2.2 - 7
S osScenario (C-S, Tillag
S 2.1 -
E Base S i
g 2.0 - cenario + Residye removal
.9 1'9 7] H H B;JJ,: + F),’,;f“[‘f/ =
= —Base Scenario (C-S, Tillage) U@ removal + Ereai
e)) » <70 JJ‘(J[E]
5 1.8 1 —Base + Residue removal
g 1.7 - Base + Residue Removal + Erosion

16 - —=Base + Residue Removal + Cover crop

===Base+Residue Removal+ Cover Crop + No Till
1.5 T T T T T T T T T T T T T 1
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038
Year 14
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Is the Calculator Accurate?

Morrow Plots - Continuous Corn (north-)

1955-90
(corn hybrids)

1913-55

¢ Measured

Simulated

+ Measured

Simulated

15

1.58 to 1.4 (in 35 years)

2.21t0 1.58 (in 42 years)
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Performance evaluation

Calibration (N=13) Validation (N=48)
4 4 —
y =0.9794x- 0.0567 y =0.9568x+ 0.1309
Rz2=0.9672 P ' | Rz=0.914
@

3 g3
g . s
s 2% g
Q -~ v
v 9 - 2 +
© 2
1] 9
& P a1 + P ¢ Predicted

1 T ”~ ”~

e ¢  Predicted 1 ” .
. P ” = = 1:1 Line
7’ = == 1:1Line 0
” T T T l
0 i ' i ' i ' * 0 1 2 3 4
0 1 2 3 4
Actual SOM (%) Actual SOM (%)

Data from 11 different experiments in Michigan and lllinois
16
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Where to get it?

* The SOM calculator is available after due request. Please visit
the following link for more details:

 http://go.osu.edu/SOMCalculator
 http://southcenters.osu.edu

Soll & BloEnergy: SOM Soil Organic Matter Calculator

Lucas SOM Cavcataror - Prasicis e 5ol san muter o 4
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