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42% of Canadian production
(PEI – 26%; NB – 13%)

Province of Prince Edward Island: 

Value: $140 to 261 M from 45,000 ha 

But
• - oversupply

• - widening environmental crises
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Related organic potato systems research

1. Productivity and N dynamics - organic farms 

2. Changes in soil health – organic farms
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On-Farm Yields: 
25-35 t ha-1

Plant N uptake: 
> 100 kg N ha-1

Residual soil nitrate-N: 
< 20 kg NO3-N ha-1

Lynch et al. 2008. RAFS
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• Examining minimum data set (physical, chemical and biological 
factors) for, and testing novel indicators of, soil health
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- in concurrent phases of an organic rotation sequence 
(NSAC site)

- as affected by long–term fertilizer versus compost 
use (AAFC Bouctouche site)

(MSc student E. Clegg)

OBJECTIVES: To measure GHG emissions



4

NSAC. Science Applied to Life.

Nova Scotia
Agricultural
College

Crops:  Potato 

Timothy 

Clover

Management: 

(i) Forage plowing date (F/S)

(ii) +/- N fertilizer
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0Clover

140Timothy

0Timothy

Fert rate
(kg/N/ha)

Forage

FallClover90

FallClover0

SpringClover90

SpringClover0

FallTimothy140

FallTimothy0

SpringTimothy140

SpringTimothy0

TillagePrevious 
crop

Fert rate
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Potato treatments
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Main crop: Potato

Treatments (over previous 5 years): 

(i) N fertilizer

(ii) Compost (2 rates)
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Management history has greatly influenced soil C and N:

+ 700 kg N ha-1

+ 10 t C ha-1
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Results – NSAC site
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Forages

Little difference in N offtake between unfertilized clover 
(135 kg N ha-1) and fertilized timothy (150 kg N ha-1)

Estimated 32% of clover N derived from BNF

Potatoes

Spring plowing increased yields and N uptake

Yields (~7.0 t DM ha-1) and N uptake (127-145 kg N ha-1) 
highest following clover
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14.5Timothy

3.9Clover

8.1Potato (tim)

4.9Potato (clv)

4.0Non-fertilized

14.3Fertilized

N20 emissions
(kg N ha-1)

Treatment

Potatoes and Forages

6.5Spring plow

6.4Fall plow

8.1Timothy

4.9Clover 

5.3Non-fert.

7.7Fertilized

N20 emissions
(kg N ha-1)

Treatment

Potatoes
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� The organic system emitted less N2O (4.4 kg 
N2O -N ha-1) while maintaining acceptable yields 
of forage (4.5 t ha-1) and potato (7.2 t ha-1) crops, 
compared with emissions of up to 11.6 kg N2O-N 
ha-1 for conventional (i.e. fertilized) forage and 
potato management regimes.
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Results – AAFC Bouctouche site
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Yields (~ 5.0 t DM ha-1) highest following fertilizer at 
planting or high rate of compost application

In plots where nothing was applied in 2006, N uptake 
was greatest (83.0 kg N ha-1) where compost had 
previously (2002-2005) been applied at the highest 
rate. 
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� Emissions from heavily composted soil appear 
highest in year of application only.
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New Research Directions
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��� Determine forage and grain legume biological N2
fixation (BNF) and relationship to soil fertility, soil 
health and management. 

2. Relationship between legume BNF and GHG?

Period: 2007-2011 

Funding: NSERC and OMAF 
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New facility - spring, 2008

12 tile-drained large plots (~2ha Ttl.) 
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Four 5-year organic 
vegetable rotation sequences

Varying in green manure, 
soil amendment type and 
frequency

Soil and air quality focus
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• Canada Research Chairs Program

• Natural Sciences and Engineering Research 
Council (NSERC)

• Ontario Ministry of Agriculture and Food (OMAF)

• Organic Agriculture Centre of Canada (OACC)

• Provinces of Nova Scotia, New Brunswick and 
Prince Edward Island

• Organic Meadow (Guelph, ON)

• Many Farmers and Collaborators

• Canada Research Chairs Program

• Natural Sciences and Engineering Research 
Council (NSERC)

• Ontario Ministry of Agriculture and Food (OMAF)

• Organic Agriculture Centre of Canada (OACC)

• Provinces of Nova Scotia, New Brunswick and 
Prince Edward Island

• Organic Meadow (Guelph, ON)

• Many Farmers and Collaborators
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OACC.INFO


