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Nelsonville's water woes: Finding nitrate
pollution in wells

Residents of a central Wisconsin village are finding dangerous levels of a common agricultural pollutant in
their drinking water and are left trying to filter their supplies or find new sources.
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FIG. 1. The frequency of bottom-water hypoxia from shelf-wide hypoxia mapping (1985-2014) (updated from
Rabalais et al. (2007b); frequency is determined from stations for which there are data for at least half of all
cruises. Asterisks (*) indicate locations of near-bottom oxygen meters; transects C and F identified. Data
source; N. M. Rabalais and R. E. Tumer.
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Why Does Growing Your Own Nutrient Matter?
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Why Does Growing Your Own Nutrient Matter?

Figure 1. Fertilizer Prices per Ton in lllinois From 2020 to 2022
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https://farmdocdaily.illinois.edu/2022/09/fertilizer-prices-rates-and-costs-for-2023.html
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Remember Soil Fertility is a Piece of the Puzzle _

Possible
production
Soil fertility is an important (but not the only) factor that limits yield. Insects &
and N 3

All productive soils are fertile, but not all fertile soils are productive diseases =

Poor
=0il
Po structure :
Low stand g ﬁh -
Lack fertility e -ﬁi
of : -}
moisture
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Remember Soil Fertility is a Piece of the

Puzle

* Yield potential is like water in
the barrel, nutrients (or other
limiting factors) are the staves.

* The lowest stave limits yield,
regardless of the other staves.
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Prioritize Soil pH
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What about Cover Crop Nutrient Credits?

* Current legume/green manure
credits are for entire growing
season!

* Help reduce erosion (P and K
losses)

* Frost seed red clover into ARG/
winter grain for nitrogen credit! & N
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Crop Survey Biomass

* 3-% meter samples collected
and dried for two weeks for
biomass analysis

* New in 2022: 1- 2x2 foot
sample collected for cover crop
nutrient and forage analysis.

[ - 3
e A 1 -t? o
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Cover Crop Survey Nutrient Analysis

e 1- 2x2 foot sample.
* In-field wet weight necessary.

* Subsample if large amount of
biomass is collected.

* Ship samples immediately or
dry.

* S42/sample

Pest Management Program
UNIVERSITY OF WISCONSIN-MADISOMN



Cover Crop Survey Nutrient Analysis Data

Cover Crop Analysis Report

SBubmitied By BNO5305 Submitied For
UNIV OF MADISON - NUT AND PEST CONTROL Dan Smith
445 HENRY MALL RM 318

MADISOM, W1 53706

AgSource

LABORATORIES

Laboratory Sample #
CHO4588 - CNO4G2E

Date Sampled: Date Raceived Date Reparted: Information Sheet &
1/13/2023 12:00:00AM l.'l‘li‘l&l‘guﬂ 01/1952023

Sample ID: 1 Field 1D 22BJ53081_30

Crop: RYE WHOLE Growth Stage:

Results of Laboratory Analysis, dry sample Mutrient Content of Forage, Ibs/acre @ 100% Dry Matter

Mitrogen M, %6 1.10 Mitrogen N 2.2

Release of nitrogen and phosphorus are

Phosphorus . % o7 Phosphorus P205 0.3 controlled by the C:N ratio of the plant matter
Potassium K. % 0.63 Potassium K20 1.5 as it decomposes, See comments below.
Calcium Ca. % 0.68 Caleium Ca 14

Magnesiusm Mg, % 0.35 Magnesium Mg 0.7

Sodium Ma, % 0.02 Sodium Na 0.0

Eastern, WI

Sulfur 5. % 0.09 Sulbfur 5 0.2 Wi t
Zinc Zn, ppm 40.7 Fine zn 0.01 inter rye

Manganese Mn, ppm 164.2 Manganese Mn 0.03 corn S|Iage

Copper Cu, ppm 16.7 Copper Cu Pla nted 9/30/22

Iron Fe, ppm 4451.6 Iran Fe 0.88

Baren B, ppm £5 Boron B
Aluminum Al, ppm 4388.3 Aluminum 0.88

Cover crop residue with C:N ratios:
Carbon C, % 34,95 Carbon C T0.0 Abaove 20:1 will immabilize nitrogen
Dr:,,r Matier DM, % TO.23 M Ratio N 318 BE'UW 2‘0'1 1|I'l'||| mlnemliz& ['ElmE}
Total Yield Tonslacre

Fresh Weight FW. g 1.3 Fresh Biomass As cut 0.14
Area Sampled 5q. Feet 4 Dry Biomass 100% dry 0.10

Nutrient and
Pest Management Program
UNIVERSITY OF WISCONSIN-MADISOMN



Cover Crop Survey Nutrient Analysis Data

Cover Crop Analysis Report

Submitfed By

BNO5205
UNIV OF MADISON - NUT AND PEST CONTROL

445 HENRY MALL RM 318
MADHSON, WI 53706

Date Sampled

1M13/2023 12:00:00AM

Dale Racaivad Dafe Reparbad Information Sheai 8

AgSource.
Submitlad For: LABORATORIES
Dan Smith

Laboratory Sample &

CHO4598 - CNO4828

01192023

Sample ID; 1

Crop: RYE WHOLE

Results of Laboratory Analysis, dry sample

Field I0x; 22)SBI014_33
Growth Stage:

Hutrient Content of Forage, Ibsfacre @ 100% Dry Matter

Hitrogen
Phosphorus
Patassium
Calcium
Magnesium
Sodium
Sulfur

Zine
Manganese
Copper

Iren

Boron

Aluminum

Carbon
Dry Matter

Frash Weight
Adea Sampled

M, %

P, %

K, %
Ca, %
Mg, %
Ma, %
5, %
Zn, ppm
Mn, ppm
Cu, ppm
Fe, ppm
B, ppm
Al ppm

G %
DM, %

FW. g
5q. Feat

2,40
035
2,57
0.87
0.3
0.05
0.25
251
B4.8B
a7
T45.9
1.0
9328

4591
B0.TE

arza

Mitrogen M 182.5

Release of nitrogen and phosphorus are
Fhosphons P20 €43 controlled by the C:M ratio of the plant matter
Potassium k2o 2473 as it decomposes. See comments below.
Calcium Ca 608
Magresium Mg 24.9
Sodium Na 39
Sulfur s 201 * Eastern WI
Zine 2n 0.20 * Berseem and crimson clovg
Manganese Mn 0.52 radiSh
opper o o8 *  Wheat
Iran Fe 5.98 I d 22

L]

Beron . e Planted 8/15/
Aluminum Al T.48

Cowver crop residue with C:N ratios:
Carbon C 3681.7 Abowe 20:1 will immobilize nitrogen
N Ratio cN 181 Below 20:1 will mineralize (release)
Total Yield Tenslacre
Fresh Biomass As cul 4.47
Dry Biomass 100% dry 4.1

Nutrient and
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Cover Crop Survey Site 25

Site visited by Ricardo Costa- TNC

SE WI

Planted following wheat on 7/25/2022
No-till planted with 1 ton of manure applied

Canola/rapeseed, winter rye, cowpea, hairy
vetch, oats, radish, red clover, sunflower,
sorghum-sudangrass

48+ inches of biomass @

Nutrient and
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Cover Crop Survey Site 25

350
300
250
200
150
100

50

Nutrient Content of Cover Crop Sample

Nitrogen

Site 25

P205

K20

* 3.95 tons of dry biomass

e 24.2 carbon to nitrogen

ration

Nutrit and

Pest Management Program
UNIVERSITY OF WISCONSIN-MADISOM



Cover Crop Survey Site 53

ey <l G

A G| * Site visited by Josh Kamps- UW Extension

* SWWI

Planted following wheat on 8/5/2022

* 12lb. Peas and oats mix, 6 |Ibs. sorghum-
sudangrass, 3 |b.. hairy vetch on 15 inch and 3
Ib.. radish, 3 Ib. red clover, 3 |b.. alfalfa on 7.5
inch spacing

e 24+ inches of biomass @

Nutrient and

Pest Management Program
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Cover Crop Survey Site 53

Nutrient Content of Cover Crop Sample Site 53
180

160
140
120 e 2.96 tons of dry biomass

100 .
e 28.7 carbon to nitrogen

80 ration

60
40

20

K20 Nutrient and
Pest Management Program
UNIVERSITY OF WISCONSIN-MADISOM
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How Will You Use This Data?

Nutrient and
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Nitrogen Availability + Consumption=Nitrogen for
Next Crop?

* Nitrogen Credits
 Green Manure Credits
* Fairly simple

* NH,and NO;

Nutrient and

Pest Management Program
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Phosphorus Availability + Consumption=P and K

for Next Crop?

Plants available P,O. and K,O dependent upon many factors.
Preventing erosion= reducing P and K losses

e P At Lab SOIL TEST REPORT ST B
2611 Yollowsiona Or

W1 54idn Flosults alsa avalable on-ling at hitp:linot avallabio
—hooa: [T15) 367-25 lab rumber: 3477 sccoss code! igpeT
“This Report i for:
PR—rry UW-Madison Hutriont and Pest Management Program - Daniol Smith  ANM19- Lafayotte
558530 445 Hmiy Mnl Sudte 318
Dol Facaied  am Frocaased Madison, Wi 53708
7N6EHE  TATR019 | HOTRIENTE T |
e Aows Piow D COMMENDATIONS!
- L e
o o 7 N Cropeieg Secuece Vit Goal ™ P A o™
m nM.:Cmn.glmn 171-190 bu tew 35 B0 o o o o - - as 50
oy s “Soytean, grain 5665 bu 0 3m 8| 0 o o0 [ 2 [
e Wifalfa, sooding 1428166 B B s | o ] ] (] o 1 198
_ﬂlﬁllﬂ, establishad _5.65.5 ton | o a0 380 | a | o a o o 40 360
P,',;":;’" Tha lima requisad for his Fotation o reach pH B8 s 7 T/a of B0-60 kma or 5.5 T/a of 80-89 ima
SUGGESTED N APPLICATION RATES FOR CORN (GRAIN) AT DIFFERENT N:CORN PRIGE RATIOS
Preious Crop N:Cam Prics Ratia ($15 N:&bu)
Medium Yield Poseeitial Soils ** | ] | Sio | 215 | 02 |
| | Fae’ Farge | Raw’ Fange | Faw’ Fange | Aaiw’ Ranga
Ib bea (Total 1o Apply)®
Corn, Farags lagumss, Leguminous ) )
vegalakian, eaan manums’ | 145 130-160 | 125 115140 | 15 105125 | 0 95110 |
Soybaan, Small grains® 130 110450 | 85-120 85 TO-05 | T B0-80

"ate is e N H (MRTH). Range ranga of profitabia M raes tha peovide an oconamic ok 1o N within 51 of the MRTN,
’lmarnsmm-numnppuauwmnmwmmum.nwm

S Busbt 2t N enchts, I forage bgrarais, Mguemncus vegutabiecs, Gk rulries e anemal maurus. This snchaden 142, S and Sod yus crockts whese appbcatio. Do not subt s N
crocits for legp

*Subtract N crodis lor armal manurms and 2nd yuar foraga lagamas.

1||rmm-s mlmnwluowmsrmmmmmxmmol tha FANga,

2} 1P 700% of tha I will Comse 1rom OIpanic Sources, use e 1op end of th FANGE. bn BN, up 10 20 It N in starler letikner miry b appied in this shuaton.

3) For macium and fine toxtured scils with 10% or more organic matier, se th low end of the range: for medium and fing loxtured soils with less than 2%
iz matior, use ™a high and of B 1

4 11 hoen 15 @ Bkothood of rskiual N, than usa: 14 low and of 10 range of g he high 6nd of 1ha FaNge And Subac! prapiant niraly toat (FPNT) codis.

8 Fear corm tolowing i medium and fine e mickihe 1o kew end of The range is Mot Approprale.
For mana informatan on the now N ARakcatan rae gudaines for com S hitp:uwiah salis wiss spubs MAT
ADDITIONAL INFORMATION

I lime Fias been apphed in the kst two years, more sme may nol be needed due 16 incomplele reacson
Recommendad ralos are tha total amount of nutrants 1o apply (N-P-K), including startar fertikzar.
Starior lentikzer (0.4 10420420 b NP0+ K,008) s schinable tor row crops on soils slow 1o warm in e spring.
Yoar 1: ¥ com is harvested for silage instead of grain add extra 30 los POy per acre and 80 Ibs KO per acre 1o new crop.
M atalfa will B maintined for more Than thres years, incmase ecommandad KO by 20% oach year
‘BOIL TEST INTERPRETATION FOR CROPPING SEQUENCE

Wory Low Low Optimum High Wary High Ewcossiva
apt PPRPPPPPPRPP PPPPPP PHPPPPPRPPAIEDD
Poasssium KKKKKKKEK]
Fatation pH OOO00L
MEWTGHYMY&S |
] Trompine | Fotmman | Wb | e Tan | e o T T | e
v || || e | it | | g | | | G | G | |
1 &1 bl jE &8 a4 .00 L]
2 &1 = 18 56 2 0. &7
3 | 58 3 | 1 B4 2 1ol | &8
e 33 125

Plants are drawing down available P and K

Nutrient and
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Phosphorus Availability Factors

* Clay Content and type

* Aeration

* Compaction

* Moisture

* Soil P saturation

* Temperature

* Soil pH

e Other nutrients (law of minimum)

* Crop

* Time of application

* Soil biology- mycorrhiza fungo on plant roots increase
update and some microbes convert organic P

Nutrit and
Pest Management Program
Soil Fertility Manual. 237 Edition. International Plant Nutrition Institute UNIVERSITY OF WISCONSIN-MADISON



Potassium Availability Factors

e Soil aeration

* Soil test K —— Soil

Fertility

* Fixation- minerals trapping K |} o %ﬂf'-;-é‘:‘é:f Manual

* CEC- Higher= more storage
* Soil temperature

* Soil moisture

Nutrit and
Pest Management Program
Soil Fertility Manual. 237 Edition. International Plant Nutrition Institute UNIVERSITY OF WISCONSIN-MADISON



Measure the value of your soils savings
account!

‘ SOIL TEST INTERPRETATION FOR CROPPING SEQUENCE

Very Low Low Optimum High Very High Excessive
Phosphorus PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPRPPPPPPPPPPPPP
Potassium KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
Rotation pH ) 9.9.9.9.9.0.4
LABORATORY ANALYSIS
Sample Soil oM Phosphorus | Potassium 60-68 Lime Calcium Magnesium Est. CEC Boron Manganese Zinc Sulfate-Sulfur Texture Sample Buffer
Identification pH % ppm ppm Req (T/a) ppm ppm {cmol/kg) ppm ppm ppm ppm Code Density pH
1 6.1 3.6 35 130 2.8 2 1.00 6.8
2 6.1 3.4 32 118 5.6 2 0.99 6.7
3 59 3.3 33 126 8.4 2 1.01 6.6
Adjusted 6.0 3.4 33 125

Averages

* Soil test nutrients measure plant available nutrients.

* Cover crop biomass samples measure nutrients in above biomass-
nutrients would need to make it back to the soil for the next crop. (%

Nutrient and

* No accounting for root nutrient value. Pest Management Program

UNIVERSITY OF WISCONSIN-MADISOMN



More info:
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Welcome to the new Nutrient M Fast Facts ine!
The Nutrient and Pest Management (NPM) Program has produced
‘many stand alone publications to help learn the basics of what is
involved in writing and impl ing a nutrient plan.
This new format combines many of these existing publications with
new materials to provide a comprehensive reference guide!

NUTRIENT MANAGEMENT |
Fast Facts magazine |

NUTRIENT MANAGEMENT

What is a farm nutrient management plan?
Benefits of a nutrient management plan
Nutrient management on pastures

What is the Wisconsin Phosphorus Index?
Tolerable soil loss scenarios

SOILS

9 Soil testing basics
11 Soil sampling for SnapPlus and DATCP certified labs
12 SoilpH

NITROGEN

13 Nitrogen cycle for general cropping systems
17 University of Wisconsin nitrogen guidelines for corn
18 Nitrogen credits for alfalfa and soybean

18 University of Wisconsin nitrogen guidelines for wheat
19 Soil nitrate tests for corn

PHOSPHORUS AND POTASSIUM
22 Determining soil test P & K categories
23 University of Wisconsin P & K nutrient recommendations

MANURE

24 (redit what you spread

24 How to determine 1 year manure nutrient credits
25 Sampling manure for analysis

26 Know how much you haul

27 Manure load weight worksheet

27 How to determine application rate

MISCELLANEOUS

o~ o BN

Sciences. An equal opp ployer,
University of Wisconsin-Madison provides equal
opportunities in employment and programming,
indudingTitle IX requirements.

28 Fertilizer anaylsis and conversions
28  Planting and harvest information

Nutrient and

Pest Management Program
UNIVERSITY OF WISCONSIN-MADISON



Danlel H Smlth CCA
Southwest Regional Specialist

E Nutrient-and Pest Management Program

*  UW-Madison CALS and Division of Extension

N |
Email: dhsmith@wisc.edu

2 Phone: 608-219-5170

= Twitter: @agrono_my_badger

e

an *_—v

Disclaimer: Any use of trade names is for descriptive purposes and does not represent an endorsement by the author.
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