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Soil Texture Data (SSURGO):
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GROUNDWATER
INFLUENCE

Goal: Determine influence of GW on yield.
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GROUNDWATER
INFLUENCE

Goal: Determine influence of GW on yield.

* Shallow GW - sensitive to wet growing season = groundwater penalty
* Intermediate GW - resilient to wet & dry growing season = groundwater subsidy

* Deep GW -2 sensitive to dry growing season = no groundwater influence

N
1

\]
1

Max 7-day Mean High DTWL [m]

o

Wet Consistently Consistently Drought Consistently
Sensitive Strong Medium Sensitive Poor



SOIL @
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Goal: Determine influence of soil texture on yield-GW relationship.

Dresden Silt Loam, 6-12% slopes, eroded, n = 26
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SOIL
INFLUENCE

Goal: Determine influence of soil texture on yield-GW relationship.

* GW-sensitivity class relationships appear consistent across soil types, though small
sample sizes are present in most soil textural classes.

Limitations:
* SSURGO data not developed to be used at subfield-scale
 Coarsest soils never occur in same parts of field as shallowest GW



MODELING &
FUTURE DIRECTIONS

Goal: “Fill in the blanks” in field data using a process-based
agroecosystem model, AgrolBIS-VSF.
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User can control:

* Soil profile (multiple retention functions)
* Groundwater level (pressure head bottom boundary condition)



MODELING &
FUTURE DIRECTIONS

AgrolBIS-VSF: Calibration in progress

Calibration Datasets: 0.45 -
* Leaf Area Index

* Soil moisture & temperature
* Total year-end biomass
Status: Pretty good, not great.

W7 Soil Moisture, 2013, 35 cm
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MODELING &
FUTURE DIRECTIONS

AgrolBIS-VSF: Calibration in progress

Calibration Datasets: 0.45 -
* Leaf Area Index

* Soil moisture & temperature

* Total year-end biomass

W7 Soil Moisture, 2013, 35 cm
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MODELING &
FUTURE DIRECTIONS

AgrolBIS-VSF: Preliminary Results (Calibration in progress)

Actual 0O5m 10m 15m 20m 25m 30m 35m 40m 45m

DTWL l |

Constant DTWL [m]



MODELING & @
FUTURE DIRECTIONS

AgrolBIS-VSF: Preliminary Results (Calibration in progress)

Soil-specific

40 - e optimum Pdidhtial

X 2 [

235 & JGW Subsidy = 2012

3 40 A w2013

o O°

8 S

@ )5 - oW

a

@ 20 -

o

:;, 15 -

w10 -

(1)

X5

“ 0 | . | .. , B Il seem  smE
Actual 05m 10m 15m 20m 25m 3.0m 35m 40m 45m
DTWL l '

Constant DTWL [m]

Positive value = Presence of shallow GW caused increased vyield, relative to free drainage



MODELING &
FUTURE DIRECTIONS

Question: How do soil texture and shallow groundwater interact to
influence yield within a commercially managed cornfield?

Conclusions:

* Shallow GW - sensitive to wet conditions

* Intermediate GW -2 resilient in wet & dry years
* Deep GW -2 sensitive to dry conditions.
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* Consistent relationship across soil textures, but soil
data is sparse & unreliable.
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SOIL
INFLUENCE

Goal: Determine influence of soil texture on yield relationship.
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SOIL
| INFLUENCE

How to separate soil texture vs. groundwater influence?
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