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Main Objective

• To evaluate the environmental, social and economic benefit of
adopting beneficial fertilizer and water management practices
using an integrated bio-economic model, in order to efficiently
assess its impacts on water quality and GHG abatement.



Rationale

• It is important for policy makers to have thoroughly researched 
scientific information on the relative impacts of various mitigation 
and adaptation practices

• Improvements in water quality and reduced carbon dioxide will be 
beneficial to the society



Objective

• To review the use of an integrated method that have evaluated 
the impacts of BMPs on water quality and GHG abatement.

• To be usable for economic estimation, the output of the model 
must be indicators be suitable for economic valuation.



Rationale

• Various bio-economic farm models have been developed, however,
they are often location specific and serve just one location. Also, they
are not easily accessibly.

• It is necessary to develop an integrated model with components
estimating the bio-physical effect of BMP adoption



ACRONYM Name in full

APSIM Agriculture Production System Simulator

HOLOS -

DNDC Denitrification Decomposition

LCA Life Cycle Analysis

DSSAT Decision Support System for Agricultural Technology

RZWQM2 Root zoot water quality Model

NP Net profits

AEZ Agro-Ecological Zone Model

FSSIM Farm System

META Meta Analysis

CBA Cost Benefit Analysis

MCA Multi-criteria Analysis

LP Linear Programming
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Conclusion

• The purpose of this review is to critically assess integrated 
approaches used in evaluating fertilizer and water management 
practices in other to clearly identify modelling gaps when 
building an integrated bio-economic model. 

• In order to develop an efficient and feasible model for evaluating 
water quality and GHG abatement from cropland. 



Producers’ awareness



Reaching out to producers: 
some results

AGGP II : An Integrated Socio-economic and Biophysical Framework 
for Mitigating Greenhouse Gas Emissions under Agricultural Water 
Management Systems in Eastern Canada, Macdonald Campus, 

January 22, 2018

René Roy, M.Sc., Agr., Ph.D. Candidate



• Presentation to the Board of Directors of the Producteurs de 
légumes de transformation du Québec, St-Emmanuel, September 
6th, 2017.

• Presentation to the Comité recherche, développement et 
agronomie of the Producteurs de grain du Québec, Longueuil, 
January 16th, 2018;

• Preparation of 3 factsheets to provide vulgarized information for 
various platform (meetings, videos, conferences, magazine 
articles).

Activities



• Present the results of the research to the producers;

• Obtain feedback and comments on the best way to distribute the 
results

• Receive feedback on the research needs.

Objectives of the meeting 
about CDSI



Drainage conventionnel



Système de contrôle de nappe



Système de contrôle de nappe avec irrigation souterraine



Yield obtained with and without the use of controled drainage with
subsurface irrigation at St-Emmanuel, Québec

Year
Precipitations

(mm)

Yield from

convention

al drainage

(t/ha)

Yield from

CDSI (t/ha)

Percentage

variation (%)

1993 482 8 8.2 2.5

1994 444 8.9 9.4 5.6

1995 479 11.1 11.4 2.8

1996 501 6.8 7.3 6.9

1998 618 8.8 6.6 -25

1999 482 9.7 9.5 -1.7

2001 365 6.9 9.4 36.2

2002 476 7.6 10.1 32.9

2008 432 12.5 12.3 -2.2

2009 462 11.3 10.4 -8

2014 482 9.56 9.68 1.3

Moyenne 475 9.2 9.5 5



Economic results from adopting CDSI*

*From Essien (2017).

Benefit-cost ratio

Controled drainage 1.13

Controled drainage
with subsurface
irrigation

1.03

Interesting feedbacks: 
The BMP must include technological accessibiilty (switch valves with remote access)
The producers also recognize the potential of reducing the diseases spreading



Value of the gain in efficiency of the nitrogen fertilizer under
CDSI*

Nitrogen

application

(Kg/ha)

Value of the gain in 

efficiency of 

nitrogen from the 

reduction of 

volatility ($/Ha) 

Value of the gain in 

efficiency of 

nitrogen from the 

reduction of 

leaching ($/Ha) 

Total ($/Ha)

40 9.14 45.68 54.82 (12%)

80 18.27 91.36 109.63

120 27.41 137.04 164.45

160 36.54 182.72 219.26

200 45.68 228.40 274.08

*The data are based on the reduction of GHG emissions observed in Penman et al. (2000) and supported by 
Madramootoo et al. (2017). The value of nitrogen is based on the study of the Economic and business group (2017) 
with a value of $11.42/kg.



Conclusions
• The research is well-accepted

• Future publication in the Grain Magazine

• Interest for short videos

• The environmental and social acceptability of their production is a 
research priority. 



Thank you


