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In the Western Lake Erie Basin
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Phosphorus Management

 Don’t use your soil as a bank
 Over-application of P fertilizer isn’t economical

To reduce loss risk:

* Fertilize for each crop
 Band or incorporate P fertilizer
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Presenter
Presentation Notes
Subsurface drainage is necessary in this region primarily so that farmers can drive heavy machinery on the field during planting and harvest
It helps to move water off the surface and down through the soil because it moves slowly on its own
High clay content of the soil is a major reason why the soils drain slowly
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Presenter
Presentation Notes
Association of agriculture with HABs
MODIS satellite Image of Lake Erie on September 3, 2011, overlaid over map of Lake Erie tributaries. This image shows the bloom about 6 wk after its initiation in the western basin. On this date, it covers the entire western basin and is beginning to expand into the central basin, where it will continue to grow until October (Fig. S1).
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“400,000 in Ohio without drinking water”
-Chicago Tribune, 8/3/14


Presenter
Presentation Notes
…The algal bloom in the summer of 2014 has proven to be the most infamous bloom yet with the city of Toledo imposing a drinking water ban leaving businesses shut down and residents without water for three days
Brought national attention to the issues we are having in Lake Erie
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Presenter
Presentation Notes
Good morning everyone, I’m Lindsay Pease. For this presentation today, I’m first going to give you a little bit of background into how I got here, and then I’ll go into my dissertation research on controlled drainage and water quality. 
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" DANGER

AVOID ALL CONTACT
WITH THE WATER

ALGAL TOXINS AT UNSAFE LEVELS
HAVE BEEN DETECTED

JR——

Have fun on the water, but know that
blue-green algae are in many Ohio
lakes. Their toxin$ may be, too.

Be Alert! Avoid water that:

* looks like spilled paint

* has surface scums, mats or films

¢ is discolored or has colored streaks

* has green globs floating below the surface

Avoid swallowing lake water,

For more informatiom visit
ohioalgaeinfo.com
or call 1-866-644-6224.



Phosphorus Load Predicts Algal Bloom
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Presentation Notes
This is the latest of a series of similar analysis that clearly link the discharge of dissolved P to the severity of HABs—this is why we are focused on the P problem and specifically DRP.

Doug Kane at Defiance College

Don’t forget N—Now, we think that amount of DRP controls size of bloom, while amount of N controls the type of HAB species in the bloom.

With these last few slides I hope you will agree that this problem of Harmful Algae Blooms is something that needs focused attention and accelerated progress to at once 
Protect public health
Downstream ecosystem
Upstream production

For this reason…
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Lake Erie Eutrophication: Historical Success
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Presenter
Presentation Notes
Great success stories, from the burning rivers of the 1960s to great sport fisheries and recreation
Phosphorus decline through a combination of point source controls and conservation programs
Baker and Richards have documented conservation programs such as CRP as key to the success
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Presentation Notes
Let’s go back to some really data to see why we are focused on P—and especially Dissolved P. This is data presented in The Second Lake Erie P Task Force Report. See slight increases in Maumee River flow beginning in 1995 (maybe climate change). , and also increase in concentration of dissolved P beginning at the same time. Putting these together we see a systemic increase in the amount of dissolved P reaching Lake Erie in the past 20 years.

During this same time, Total P loads have remained nearly constant. 

Don’t forget N—Now, we think that amount of DRP controls size of bloom, while amount of N controls the type of HAB species in the bloom.


"~ What is causing the Algal Blooms?

Adriculture 2 Urban Other Theories
Fertilization Practices = Combined Sewer  Glyphosate
Manure . Overflow « Acid Rain Reduction
P Stratification o Stormwater Runoff ~ ¢ |nvasive Species
Tile Drainage o Leaky septic systems e Zebra Mussels
Ignoring soluble P '« GMOs
Larger farm size
Larger equipment

i “What is Causing the Harmful Algal Blooms in Lake Erie?” Smith et al.,
: A Journal of Soil and Water Conservation, 2015
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news Top Stories The National Opinion

Manitoba

Algae covers stretch of beach on Lake Winnipeg
in

Beachgoers say Grand Beach was covered in green sludge on Monday

Holly Caruk - CBC News - Posted: Aug 15, 2016 9:59 PM CT | Last Updated: August 15, 2016




— - A - ’-_ ']l ] T 2 ”
e -4 - H
L [ = : L
~ T
() [ T
: ;} T e
f by — —— ol - -
J I “in =L LT - ¥
f ~— ;:“i; 1F ;
—~ 3 N = % ameEiesl
‘r _ 31{ El[q”. R
“w : 1 1 A
' - ._ft
Lt 3
TRRHAHSSESY :
Percent of Harvest Acres X , _{ .
using Sub-Surface Drainage P iges e
0-5 | 120.1-40
5.1-10 40.1 - 60 .
10.1-20 60.1 -100 -

Source 1952 NRI, 1992 Census of Agricullure

Figure 28 — Percent of harvest acres in the United States using subsurface drainage in 1992.
(NRI Census of Agriculture, 1992)


Presenter
Presentation Notes
Already have high density of drainage
½ drains to Lake Erie, some drains to Gulf of Mexico…nitrogen concerns
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Presentation Notes
Already have high density of drainage
½ drains to Lake Erie, some drains to Gulf of Mexico…nitrogen concerns
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Already have high density of drainage
½ drains to Lake Erie, some drains to Gulf of Mexico…nitrogen concerns



USDA-ARS EDGE-OF-FIELD RESEARCH NETWORK

20 Paired Field Sites Surface Runoff Subsurface Drainage




USDA-ARS EDGE-OF-FIELD RESEARCH NETWORK




Potential Sources of Phosphorus:
Surface Runoff vs Tile Drainage




Surface Runoff vs Tile Drainage

b . | O flows
i . Daily
S - Low P

 High flows
e Infrequent
B « High P

DR - Slow, steady
' P loss

e Fast, Intense
P loss




Ohio Total Phosphorus Budget (Ib/ac)
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Presenter
Presentation Notes
P balance was not correlated to EOF loss
Farmers are working within a very small margin of error with respect to nutrient losses
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Presentation Notes
P balance was not correlated to EOF loss
Farmers are working within a very small margin of error with respect to nutrient losses


4R Principles of Nutrient Stewardship

RIGHT SOURCE RIGHT RATE | RIGHT TIME RIGHT PLACE

Matches fertilizer type Matches amount of Makes nutrients available Keeps nutrients where
to crop needs. fertilizer to crop needs. when crops need them. crops can use them.

—

Image from: nutrientstewardship.org



Fertilizer Source & Rate: Account for P in Your Soil
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4R Principles of Nutrient Stewardship

RIGHT SOURCE RIGHT RATE | RIGHT TIME RIGHT PLACE

Matches fertilizer type Matches amount of Makes nutrients available Keeps nutrients where
to crop needs. fertilizer to crop needs. when crops need them. crops can use them.

—

Image from: nutrientstewardship.org



Relative Corn Yield x STP

Corn Relative Yield
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Presenter
Presentation Notes
REMINDER: only the control plots did NOT receive P fertilizer. With modest rates of P fertilizer (30 and 60 lb annually) critical values are mid to low teens.


Relative Corn Yield x STP
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Presentation Notes
All sites/ years together for BE, WAS, ROCH and Lamberton


140 -
120 -
100 -
80 A
60 -
40 -
20 -

Relative Soybean Yield x STP

Morris - Soybean (2yr)

When STP < 11.1 mgkg?!
RY qpj=72.7+ 5.4(P)-0.243P2)

R?=0.230 P<0.0001

30
Olsen-P (ppm)

40

50

60

140
120
100
80
60
40
20

Crookston - Soybean (3yr)

When STP < 9.8 mg kg!
RY qpj=64.4 +7.33(P)-0.37(P2)
R2=0.302 P<0.0001

30
Olsen-P (ppm)

40

50

60



Soybean Relative Yield

140

120 -

100

80

60

40

20

Relative Soybean Yield x STP

| O
O EBD
By H o™y BO0 H O -
= EE@DDTE - O EFEDD oo 5 F
) E]é DD = O e g - -
0 8 %BSH]D D% DDD
1 o 5 EFD 8 o o _
=
4 O
When STP < 10.3 mg kg!
- RY(op)=69.4 + 6.19(P)-0.30(P?)
R2=0.165 P<0.0001
0 10 20 30 40 50 60

Soil TestP - Olsen (ppm)


Presenter
Presentation Notes
All sites, only one year in each site


Soil test phosphorus (P) Interpretation Classes and associated

extracted-P concentrations used in Minnesota.

- Minnesota STP Category

Extractant Very Low Low Medium High Very High

Bray-P 0-5 6-11 12-15 16-20 21+
Olsen-P 0-3 4-7 8-11 12-15 16+



Soil Test P is One Indicator of P Loss Risk
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Soil Test P is One Indicator of P Loss Risk
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4R Principles of Nutrient Stewardship

RIGHT SOURCE RIGHT RATE | RIGHT TIME RIGHT PLACE

Matches fertilizer type Matches amount of Makes nutrients available Keeps nutrients where
to crop needs. fertilizer to crop needs. when crops need them. crops can use them.

—

Image from: nutrientstewardship.org



Fertilizer Placement

__ 60
o a Error bars represent
50 A + SE

£ |

c 40 +

o

£ 301 b

c

8 20 - °

S I —

&)

o 10 -

4

c |

0 ; ' .
Broadcast Inject Till
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when fertilizer was injected or tilled
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Preferential Flow Pathways




Phosphorus Management

 Don’t use your soil as a bank
 Over-application of P fertilizer isn’t economical

To reduce loss risk:

* Fertilize for each crop
 Band or incorporate P fertilizer



Lessons from Battling Nutrient Losses
In the Western Lake Erie Basin

Dr. Lindsay Pease

Assistant Professor and Extension Specialist in Nutrient & Water Management
Department of Soils, Water, and Climate

University of Minnesota - Northwest Research & Outreach Center

M UNIVERSITY OF MINNESOTA

Driven to Discover®




	Lessons from Battling Nutrient Losses in the Western Lake Erie Basin
	Phosphorus Management
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	“400,000 in Ohio without drinking water”�		-Chicago Tribune, 8/3/14
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Lake Erie Eutrophication: Historical Success
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Potential Sources of Phosphorus: �Surface Runoff vs Tile Drainage 
	Surface Runoff vs Tile Drainage 
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Relative Corn Yield × STP
	Relative Corn Yield × STP
	Relative Soybean Yield × STP
	Relative Soybean Yield × STP
	Soil test phosphorus (P) Interpretation Classes and associated extracted-P concentrations used in Minnesota.
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Phosphorus Management
	Lessons from Battling Nutrient Losses in the Western Lake Erie Basin

