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What Do I Have to Work With?

ÅEvaluate the Soil

ïSalinity

ÅLimitations Crop Performance

ÅImpacts Irrigation Water Management

ÅImpacts Crop Choice

ÅMethods Matter



Salinity

1:1 vsSaturated Paste



Salinity Measures



Predicting ECe from EC1:1
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Soil Test ECe = 4.0 mmhos/cm
Corn

ÅThreshold = 1.7 

mmhos/cm

ÅSlope = 12%

Å4.0-1.7 = 2.3

Å2.3 x 12% = 28% yield 

loss

Å30 T/A becomes 22 T/A

Sorghum

ÅThreshold = 6.8 

mmhos/cm

ÅSlope = 16%

Å4.0 ï6.8 = no effect on 

yield

ÅYield Potential Maintained



BMP for Saline Soil

Crop Tolerance

ÅCorn Variety Choices?

ïNo

ÅSorghum is 

moderately tolerant

ÅAlfalfa Variety 

Choices

ïYes

Leaching

ÅDetermined in 

conjunction with 

irrigation water 

salinity Ecw

ÅCaution ïRisk of 

losing Nitrate-N with 

depth



How much Soil Nitrate?

ÅExcessive Soil Nitrate

ÅNM Regulatory Concerns

ïDonôt want nitrates below effective root zone

ïMust account for N in profile 

ïN removal tracked

ÅCorn and Sorghum can accumulate NO3



Deep Rooting
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Nitrate-N with Depth
D
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What Do I Have to Work With?

ÅManure Testing

ïC:N Ratio

ï%N

ïOther Nutrients

ïTotal Salts



From a sampling of 72 dairies

lb/Ton lb/Ton

Total N 42 Total Salt 51

P2O5 27 Na 8

K 2O 56 Ca 64

C/N 15



Why C/N Carbon?

ÅVerify C:N Ratio

ÅSeason = 125 days

ï2200 GDD (32oF base)

Å§: Chicken Composts 

similar to uncomposted

4% N material

Total N C/N PANÀ (% of Total N)

% DW 28 d Season

UncompostedMaterials

1 35 <0 0

2 18 0 15

3 12 15 30

4 9 30 45

5 7 45 60

6 <6 60 75

7 <6 60 75

8+ <6 60 75

Composts§

1 30 0 10

2-3 10-15 5 15

ÀOSU



Predicting N for Corn or 

Sorghum
ÅUse C:N Ratio

ÅEvaluate P loading

ïMay be too much when based solely on N

ÅWestermannet al., (2005) Available P (Olsen)

ïFertilizer P > liquid P > solid or composted P

ÅCheck if limitations based on P-index

ÅAnnual Soil Test



Manure as a N Source 

for Corn or Sorghum

ÅFor every dry ton of dairy manure

ï42 lb total N

ï6.3 lb N Actually available 

ÅDonôt pile it on

ÅRest carries over

ÅDo new Soil Test



Manure for N at PAN

Corn

ÅMax: 51 dry tons

ÅMin: 26

ÅAve: 37

Sorghum

ÅMax: 39 dry tons

ÅMin: 20

ÅAve: 31



Soil Micronutrients - Cu

Every 13 dry T/Acre = 1 lb Cu/Acre



Corn vsSorghum

Crop Selection
Corn or Sorghum

Role of Variety 

Trials



Yield Trials





Corn



Sorghum



15,000 Ton Purchase Agreement

ÅTop 3 Corn Varieties Average 27.2 T/A

ïNeed 565 Acres

ï57.05 million lb milk

ÅBottom 3 Corn Varieties Average 23 T/A

ïNeed 658 Acres

ï48.14 million lb milk

ÅShort 94 acres

ÅShort 8.91 million lb milk

ÅMakeup with rolled corn ?



15,000 Ton Purchase Agreement

ÅTop 3 Sorghum Varieties Average 32.5 T/A

ïNeed 463 Acres

ï47.95 million lb milk

ÅBottom 3 Sorghum Average 15.3 T/A

ïNeed 994 Acres

ï51.355 million lb milk

ÅNeed 531 more acres for bottom 3



N Removal ïNMED Requirement

Corn

ÅMax: 322 lb N/Ac

ÅMin: 166 lb N/Ac

ÅAve: 232 lb N/Ac

Sorghum

ÅMax: 247 lb N/Ac

ÅMin: 126 lb N/Ac

ÅAve: 198 lb N/Ac



Rooting Depth

Corn
ÅShallow

Å1.5-2ft

Sorghum
ÅDeeper

Å3-5 ft



Be Mindful of Where the Nitrate is



N Application ïNMED

1.25 Rule or PAN

Corn

Å1.25: 10 Ton/Ac

ÅPAN: 51 Ton/Ac

Sorghum

Å1.25: 8 Ton/Ac

ÅPAN: 39 Ton/Ac



Follow BMPs for 

Corn and Sorghum

ÅPre-sidedresssoil nitrate test

ÅSufficient nutrition during logarithmic stage 

of growth.

ÅEvaluate nitrate-N after season

ÅEnsiling will help lower NO3-N in either 

crop prior to feeding



Whatôs Wrong Here? Soil? Water? Insects?
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