Bl i Conca  Agrosimentairs Canads
Impacts of Intensive Potato Production
on Water Yield and Sediment Load:
Black Brook Experimental Watershed: 1992-2002

T.L. Chow and H.W. Rees

Potato Research Centre, Agriculture and Agri-Food Canada,

Fredericton, New Brunswick
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= 20,000 ha of potato
grown annually in New
Brunswick

= 30-40 % of total
provincial farm cash
receipts

* Value added products




Major Rain Storms Intensive Management
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1la. Sloping Topography

Pollution




runoff with sediment, nutrients & pesticides
enters streams - water quality impacts

7




."*lmmﬂm : s kgl S el b& 15
¥ W AgriFood Canada mﬁrﬁmmﬁm L T,

Rainfall simulator plots (1m x 1m);

* Permanent runoff-erosion plots (10m x
30m);

* Paired drainage basins (2-5 ha);

* Other field scale experiments (Buffer strip,
Nutriment management, etc.)

On-farm

Off-farm * Experimental watersheds (15 and 340 km?)




* Impacts of intensive potato production on:
— Runoff and soil erosion
— Soil quality in terms of productivity

— Water quality in terms of discharge, sediment and nutrient
loading

* Beneficial Management Practices on:
— Runoff and soil losses
— Soil quality
— Water quality
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* Environment Canada
* NB Department of Agriculture, Fisheries and Aquaculture
= NB Department of Environment and Local Government
= Eastern Canada Soil and Water Conservation Centre
= University of New Brunswick (biology, engineering, forestry)
= Various farm agencies and associations
= Potatoes New Brunswick
* NB Soil and Crop Improvement Association
* Individual farmer/producers
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Little River Watershed (est. 2000):
Size : 380 km?
Land use:
Agriculture — 15%
Forestry — 85%

Black Brook Watershed (est. 1992):
Size : 15 km?
LLand use:
Agriculture — 64%
Forestry — 36%

®  Monitoring station
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Size = 1450 ha
(7.5 km long x 3.5 km wide)

Slope: Detailed soil
Upper -- 1- 6% survey data
Central — 4-9% 1:10,000
lower — 5-16%

5 Automated

Land use (survey): weather stations
Potatoes — 38%
Grain — 15% Divided into
Pasture — 6% 8 sub-basins
Forage — 4% for surface
Peas — 1% water monitoring

Non-agric. — 36%
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Surface water
monitoring
sites
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Automated stage

height recording
and water
sampling for flow,
pH. conductivity.
sediment loading,

N, P. K, Ca, Mg
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Total Discharge = 7.8 million m
Total Sediment = 5623 tons
Sediment Concentration
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BMPs to prevent erosion and runoff
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a0
Potatoes i terraced fields
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Area of fields protected by
terraces/grassed waterways:

1992 - 147 ha (16% of farm land)

2003 - 321 ha (35% of farm Iand)
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Y =0.003675 % X + 8026

N=3 R=U6>

Used in regression
Not used 1n regression
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Black Brook Watershed
Stream Discharge

Black Brook Watershed
Discharge as a % of (PPT - ET)
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We’re keeping the soil in place by
keeping the water on site, so
what’s happening to the
groundwater ???

Nutrient Management! Nutrient Management! Nutrient Management!
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Conclusions

Without proper conservation system, accelerated soil erosion and surface water
contamination are of major concerns under intensive potato production;

Suspended sediment concentration increased with increasing flow velocity with
r=0.63 or 40% of variation in sediment concentration may be accounted by flow
velocity;

Monthly discharge is well correlated with monthly sediment load with r=0.92 or
85 % of variations in monthly sediment load may be explained by variations in
monthly discharge;

Under a watershed scale study, over 50% of discharge and 80% of sediment load
occurred during snow melt period in March and April, whereas under 80% of
runoff and 8% of soil losses happened during the non-cropping season
(November to April, inclusive) under a field scale study;

Terraces/grassed waterways systems are effective measures to reduce discharge
and sediment load from watersheds intensive potato production. Full potential
of these systems to reduce soil loss was not reached until 3-4 years after
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Lien Chow
chowl@agr.gc.ca
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& Up-and-down slope cultivation




ANNUAL
SOIL LOSS

Tolerable
Soil Loss

=6 T/Ha/Yr

20.8 +/- 3.8"
20

* Mean +/- StD

Soil Loss (T/ha)

0+/-0.6

u -
potatoes

0.4 +/-0.10.1 +/- 0.0

barley / ryegrass

B Up-Down Cultivation [} Diversions/Waterway




