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OBJECTIVES

To evaluate the on-farm and off-farm effects of
Implemented BM Ps (no-till and no-till plus
terraces) on runoff pollutant loads.



MATERIALSAND METHODS

Watershed
Fields

AnnAGNPS R Watershed
Simulations

Field Scale

Simulations

Potential Reductions
At Outlet

Potential




MATERIALSAND METHODS

USCAE LAKE SURVEY
Sediment Entered Lake
1.3 Mg hat yrt (1968-1987)
3.2 Mg hat yr (1987-1996)

75% reduction, Target Load
0.6 Mg hat yrt

283 5-ha sub-watershed bourdery

One Stream Monitoring at
upper end of Wagon Train
Lake since Nov. 2003 Stream Gauging Station
Five field scale watersheds
(since May 2004)

108-ha Wagon Train lake

1 0 1 Kilometers



Three field scale watersheds were :

1. Conventional tillage (CL) system on non-terraced (NT) field,
identified as CL-NT.

2. No Tillage (NL) system on non-terraced (NT) field, identified
as NL-NT.

3. No Tillage (NL) on terraced (T) field, identified as NL-T
field.
Presence of ephemeral gully in CL-NT and NL-NT

All fields have similar soil and fertility level
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Runoff
Sediment
N, P
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ANNAGNPS Parameter Calibration
CELLS AND REACHES. 5m x5 mDEM, 30m x 30m DEM

CROP DATA: RUSLE crop database.
Modification: N and P uptake, C/N and C/P

SOIL DATA: SSURGO Database
Modification: Surface N,P,OM

CLIMATIC DATA: Daily weather data (1986-2005)

RUNOFF CN: Mar.-May, June, July-February
rainfall pattern and crop growth

EPHEMERAL GULLY: Measured Sediment-sheet And Rill
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Current practice:
Non-terraced cells (75% area) are set to be no-till system and have ephemeral gullies.
Theterraced cells (25% area) are set to be in no-till, and no longer-gullied.

Proposed Practice:
1. Effectsof gully: eiminate gulliesin the non-terraced cells without terracing.

2. Effectsof terraces: dl cells are terraced.



RESULTS AND DISCUSSION



Rain > 40 mm or sediment loss > 0.1 Mg ha't

NL-NT CL-NT

Date rainfall runoff sediment rainfall  runoff sediment

-------- mm----- Kg hat ----mm-------- Kg hat
5/18/2004 18.8 1.5 (K0 22.9 1.1 271
5/22/2004 44.3 7557 54.4 44.6 11247
5/30/2004 16.8 0.4 103 14.0 0.6 90.0
6/12/2004 37.3 1.9 332 31.8 0.6 74.2
5/12/2005 19.6 5.4 427 24.9 0.9 25.0
7/25/2005 0.0 0 61.5 0.0 0.0




Field vs. Water shed, 2004

June July Total

NL-NT 2.45
Runoff
(mm) CL-NT 1.09
NL-T :
W ater shed 7.65
NL-NT 407
Sediment
(kg hal) CL-NT 142
NL-T :
W ater shed 189
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Field vs. Water shed, 2005

May June July Total

Runoff NL-NT 540 042 000 581

(mm) CL-NT 089 159 0.00 248
NL-T - 214 0.76 -

Watershed 127 057 0.00 1.83

Sediment NL-NT 427 6.46 00 433

(kg hal) CL-NT 72 31 00 103
NL-T - 1.2 04 -

Water shed 54 0.9 0.00 6.3
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Year Feb. Mar. Apr. May June ANNUAL

2004 109 912 56 460 189 1769
2006 4 1 3 5 1 14

Elimination of Gully : 0.4%
Terracing : 1.5%

Need further sediment load reduction: STREAM BANKS?



CONCLUSIONS

No-till system reduced sediment and nutrient losses from fields
during intense rainfall.

Ephemeral gully erosion caused excessive sediment yield from fields
managed with no-till or conventional till. Elimination of gully erosion
by terracing was effective for reduction of sediment yields from fields.

Reduction of on-farm sediment yield by elimination of gully

and/or terracing could not meet the sediment reduction target off-farm.
Off-farm mitigation of sediment losses due to other processes

e.g. Stream Bank erosion is necessary.



