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1.0 Introduction 
In 2019, the Delta Farmland & Wildlife Trust (DF&WT) engaged with Zbeetnoff 
Agro-Environmental Inc. to assess the effectiveness and potential modification of its 
stewardship programs. The project consisted of two components: 
 

 Research and investigation to identify stewardship program benefits and 
costs and identify the needs and perspectives of the farmers enrolled the 
programs.  
 

 Examination of the benefits and ecosystem services the stewardship 
programs enhance for agriculture, wildlife and more broadly for people.  

 
The work plan consisted of a survey of a program participants in DF&WT programs, 
completed in March 2020. This report presents the findings of that investigation.  
 
In addition, a Survey Monkey survey was conducted with individuals of agencies 
and organizations affiliated with DF&WT in its endeavours to examine the benefits 
and ecosystem services the programs enhance for agriculture, wildlife and more 
broadly to people. Under the guidance of Dr. Gillian Kerr, the ecosystems survey 
was administered, and a report completed entitled “Delta Farmland and Wildlife 
Trust: Ecosystem Services Assessment,2020”. That companion report is available 
under separate cover.  
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2.0 Overview 
The Delta Farmland & Wildlife Trust (DF&WT) is a non-profit organization that was 
established in 1993 with the goal of preserving farmland and wildlife habitat in the 
lower Fraser River Delta. The Trust delivers on this goal through co-operative land 
stewardship programs with local farmers that includes cost-share payments.  
 
The stewardship programs within DF&WT, while they have changed and been 
modified over time, are designed to mutually enhance land-use practices for 
farming and wildlife by supporting on-farm initiatives that create “win-win” 
outcomes. The DF&WT is recognized widely for its unique approach to working with 
farmers and conservationists to conserve natural resources for agriculture and 
wildlife.   
 
DF&WT administers six programs and encourages enrolment by offering cost share 
payments to famers for participation. The programs are targeted at specific 
practices on farm fields and, as such, have a quantitative metric based on acreage. 
 
Stewardship programs differ in length. There are programs that are used 
intermittently (such as Laser Leveling (LL) and Field Liming (FL)) where a farmer 
may enroll a field in one year, benefits may accrue to farmers and the environment 
for a number of subsequent years, and the farmer may then re-enroll the field in 
the program again thereafter. There are two annual programs (i.e., the Winter 
Cover Cropping (WCC) and Forage Enhancement Pilot (FEP)), where farmers re-
enroll annually as economic, weather, and other conditions permit. The Grassland 
Set-aside (GLSA) program enrolls farmers into agreements spanning 2 to 4 years 
and requires some foresight about cropping rotation, type, and magnitude of soil 
benefits in the future, and economic sustainability in the present. Finally, the 
Hedgerow and Grass Margin (HRGM)program provides a financial incentive to enroll 
field margins in a continuous or multi-year initiatives to create biophysical corridors 
and refuges for beneficial species on Delta farmland. 
 
Participation in all programs is voluntary. Not all programs apply to or are equally 
attractive to all farming types. Programs have changed over time. Changing 
cropping pattern and farm economics have changed how, and if, farmers can utilize 
the programs in their rotation. Weather can influence participation in any given 
year, both positively and negatively. 
 
In the 27 years of the DF&WT’s existence, the Trust has expended an average of 
$330,554 annually1 on programs directed toward practices on Delta farmland. 
Programs that can be meaningfully described in terms of average acreage enrolled, 
annually, include the GLSA (544 acres), WCC (3,039 acres), LL (346 acres) and FEP 
(509 acres). The FL program also cost-shares the cost of an average of 1,150 
tonnes of lime, annually.  
  

                                       
1 This amount excludes expenses for hedgerows and grass margins.  
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However, while the number of enrolled acres has fluctuated from year-to-year, the 
participation trend (in acres) for the two main programs (GLSA and WCC) since 
2016-2017 is declining (Figure 2.1-1). This assessment is intended to shed light on 
why this development is happening. 
 

 
Figure 2.1: Acres Enrolled in GLSA and WCC Programs since 2003  
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3.0 Assessment of the DF&WT Programs 
Each program had a different number of respondents. Where participants were 
asked open-ended questions, they could provide more than one comment. In some 
cases, many comments were received per question and responses were grouped 
into categories. 

3.1 Winter Cover Cropping Program 
In this program, a cover crop is a cereal, grass, or clover (or mix) that is 
established by the fall and provides wildlife benefits through the October to March 
period.  
 
DFWT’s Winter Cover Crop Stewardship Program has been a feature of migratory 
waterfowl management and soil conservation in Delta for at least the last 25 years. 
The stated purpose of the program is to help farmers establish vegetative cover on 
their fields before winter. 
 
A brief overview of the program provisions includes: 

 Prescribed minimum seeding rate for cover crop by variety, 
 Pro-rated program rates based on variety and fall planting date deadline and 

none later than Sep 30, 
 A spring-sown cereal grain option that is not harvested, 
 A spring-sown grain option that is managed to a cover crop after harvest 

(Cereal Habitat Enhancement Pilot Program), 
 A companion or relay crop that is planted in the spring with forage corn and 

left until the following spring, 
 Cover crop may be drilled or broadcast, provided good germination is 

achieved, 
 Options to plant forage grass, clover 

3.1.1 Variation in the Ways Farmers Participate in the Cover Cropping Program  

Farmers may participate in the cover cropping program in a variety of ways, 
provided a crop containing a cereal crop, forage grass or clover (or combination 
thereof) is planted by deadline dates. 
 
Cover Crop Establishment: 
Cover crop establishment protocols vary depending on how the cover crop is used 
in the farming rotation: 

 Fall planting of a frost-sensitive spring cereal for green manure. 
 Fall planting of a frost-tolerant winter cereal (winter wheat, spring wheat, fall 

rye) for forage 
 Fall planting of a frost-tolerant winter cereal (winter wheat, spring wheat, fall 

rye) for green manure, 
 Fall planting of a frost-tolerant winter cereal (winter wheat, fall rye) for grain, 
 Fall establishment of a spring cereal after cereal crop grain harvest (CHEP). 
 Spring seeding of a cereal or mix, no fall harvest. 
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 Spring under-seeding of a cash crop or spring cereal with cover crop, such as 
clover or other mix. 

 Relay crop spring under-seeding of Italian ryegrass into a forage corn 
rotation. 

 
Fall planting of spring cereals for green manure is the most used cover crop 
establishment protocol. 
 
Cover Crop Incorporation:  

 Fall-seeded frost-sensitive spring cereals will be depredated by waterfowl 
over the winter to varying degrees depending on year, location, weather, and 
other unpredictable factors. Since the plants will die over the winter, the 
residual biomass is incorporated into the soil and a cash crop rotation is 
resumed. A heavy layer of residual biomass may require an extra tillage 
operation to incorporate in the spring and the spring start-up may be delayed 
due to wetter spring topsoil conditions. 

 Fall-seeded frost-tolerant cereals will be depredated by waterfowl over the 
winter to varying degrees depending on year, location, weather, and other 
unpredictable factors. Since the plants will not die over the winter, the 
amount of extra spring work is highly dependent on the extent of waterfowl 
depredation over the winter. Planting of frost-tolerant winter crops has 
declined significantly in recent years for various reasons including the 
following:  

o There is a relatively higher cost for seed which needs to be purchased 
(spring cereal seed is generally obtained from the own-harvest of 
spring seeded cereals), 

o Waterfowl crop depredation of frost-tolerant cereals may result in an 
over-wintering crop that is too damaged to harvest but still requiring 
extra operations (herbicide and tillage) to incorporate as green manure 
in the spring, 

o Frost-tolerant cereal residue will delay spring start-up due to wetter 
topsoil conditions  

 Spring-seeded spring cereals (and mixes) may be harvested for green feed2 
or grain in the summer/fall. A spring cereal under-seeded with a cover crop 
mix, is wintered for waterfowl after harvest and the residual is incorporated 
as green manure in the spring. In another program-eligible protocol, spilt 
grain incorporated after spring cereal harvest and wintered to feed 
overwintering waterfowl, is turned into the soil as green manure in the 
spring. 

 For silage corn relay-cropped with ryegrass, the over-wintered ryegrass is 
harvested for green feed in the spring and the field is re-established in the 
farm’s rotation. The attractiveness of this protocol is highly dependent on the 
extent of winter depredation, as these farming operations have relied on the 
crop yield as one of the benefits. 

                                       
2 Done occasionally in Delta. 
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 Cash crops under-seeded with mixes consisting of clover and grasses, under-
seeded cover crop is overwintered, and residual biomass incorporated into 
the soil in the spring. 

3.1.2 Reasons for Participating in the Cover Cropping Program 

The survey response indicates that farmers participate in the cover cropping 
program primarily for the soil benefits it creates, which include addition of soil 
organic matter, prevention of erosion and improved soil characteristics. 
Reclamation of excess nutrients and provision of wildlife benefits are intermediately 
important reasons for cover cropping (i.e., indicated by 5 out of 18 respondents) 

Table 3.1-1: Reasons for Participating in the Cover Crop Program (n=18) 
Comments Percent 
  
Add organic matter 23.4% 
Improve soil characteristics 17.0% 
Reclaim nutrients 10.6% 
Feed wildlife  10.6% 
Maximize subsequent crop yields 8.5% 
Prevent erosion 8.5% 
Not really any expense 6.4% 
Fits in with organic farming/stewardship approach 4.3% 
Adds value to the farm 2.1% 
To access funding for what would be done anyway 2.1% 
To harvest in the spring 2.1% 
Control weeds 2.1% 
Don't know why  2.1% 
  
Total Comments 47 

3.1.3 Assessing the Success of the Cover Crop Program 

When asked how they would assess the success of the cover crop program, about 
40% of respondents, indicated that they anticipate a soil benefit regardless of the 
extent of waterfowl depredation. Program participants also identified the lure crop 
function and aesthetics of cover crops in the landscape as success indicators. 
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Table 3.1-2: Assessing Success of the Cover Crop Program (n=18) 
Comments Percent 
  
Belief that there is a soil benefit regardless of extent of depredation 35.0% 
Lure waterfowl away from forage crops/dairy farms 15.0% 
Aesthetic contribution 15.0% 
Soil erosion control 10.0% 
Can see yield benefit 10.0% 
Fits in with organic farming system 5.0% 
Better soil moisture retention 5.0% 
Can see drainage benefit 5.0% 
  
Total Comments 20 

 

3.1.4 Drawbacks to the Cover Cropping Program 

Respondents indicated that the most common drawback of cover cropping is the 
adverse impact caused by excessive waterfowl depredation, such as soil compaction 
and increased field ponding while leaving little or no residual organic matter.  
Nonetheless, a substantial subset perceived no drawbacks to the program. A 
smaller number of concerns focused on making the program more effective and 
financially attractive. 
 
Ability to participate in the program is also changing due to a combination of 
weather unpredictability resulting in difficulty in meeting the program seeding 
dates. 
 

Table 3.1-3: Drawbacks of Participating in the Cover Cropping Program (n=18) 
Comments Percent 
  
Excessive waterfowl depredation causes adverse impacts 24.3% 
None 13.5% 
Weather unpredictability affecting ability to participate 13.5% 
Cover crops delay spring field work 13.5% 
Grass harbors wireworms/not good for potatoes 8.1% 
If no winterkill, extra field operations in the spring 5.4% 
Need a good source of clean seed 5.4% 
Not getting any yield 5.4% 
Program doesn't pay enough 5.4% 
Cover cropping is leading to more waterfowl and greater damage 2.7% 
Adverse weather can affect benefits 2.7% 
  
Total Comments 37 
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3.1.5 Attractiveness of the Cover Cropping Program  

One half of respondents indicated that the cover cropping program has not changed 
in attractiveness, with one-third indicating it has become less attractive. 
 
Nevertheless, at 80% of respondents felt that they would continue to participate in 
the program. 
 

Table 3.1-4: Attractiveness of the Cover Cropping Program (n=18) 
Comments Percent 
  
More attractive (a) 20.0% 
Same attractiveness (b) 40.0% 
Less attractive (c) 40.0% 
  
Total Comments 20 
Notes: (a) Reasons given for the cover cropping program being more attractive included i) 
substantial soil benefits (n=2); ii) helping out dairy farmers (n=1); iii) supports organic rotation 
and pest management (n=1); (b) Reasons given for the cover cropping program being of same 
attractiveness included i) always very weather dependent (n=4); ii) not a cost and beneficial to the 
soil (n=3); iii) need to support dairy farmers (n=1); (c) Reasons given for the cover cropping 
program being less attractive included i) cropping is getting later, hard to get cover crop going 
(n=3); ii) no soil benefit, waterfowl are getting it all (n=2); iii) not getting any spring yield any 
more (n=2); iv) cost share is declining (n=1). 

 
 

Table 3.1-5: Future Participation in the Cover Cropping Program (n=18) 
Comments Percent 
  
Yes 83.3% 
No 11.1% 
Will do it once in awhile 5.6% 
  
Total Comments 18 

 

3.1.6 Benefits to Society from the Cover Cropping Program 

The survey asked farmers what they thought the societal benefits of the covering 
cropping program were. Over 70% of the comments identified ways that society 
benefited from the wildlife habitat created. Other benefits to society included the 
value of the program for keeping farmers in business and creating greenspace on 
farmland.  
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Table 3.1-6: Benefits to Society from the Cover Cropping Program (n=18) 
Comments Percent 
  
Provision of habitat/support wildlife populations 70.0% 
Aesthetics of farmland 7.5% 
Keeping farmers in business 7.5% 
Improved soil health 5.0% 
Offsets habitat loss due to regional airports 5.0% 
Improved stormwater management 2.5% 
Better nutrient cycling 2.5% 
  
Total Comments 40 

3.1.7 Other Comments about the Cover Cropping Program 

Survey respondents provided numerous and wide-ranging other comments about 
the cover cropping program.  
 
The range of comments indicate:  

 Fall cover cropping in its current form is more difficult to employ as a soil 
management tool due to a change in which crops are economic to produce 
and more unpredictable fall weather. 

 Interest in experimenting with different cover crop varieties. 
 Concern about the impact of greater and greater waterfowl depredation and 

the extra costs being incurred as a result 
 Need for more information and research on incorporating cover cropping into 

pest control and rotation management. 
 
 

Table 3.1-7: Other Comments about the Cover Cropping Program (n=18) 
Comments Percent 
  
Crops best suited to cover cropping no longer economic to produce 22.2% 
Weather in spring and fall has become more variable 14.8% 
Excessive depredation leading to extra costs and negative soil effects 14.8% 
Variants of cover crop management may be more beneficial  11.1% 
Certain cover crops may harbor pests/disease 7.4% 
Blueberry fields have forage value 7.4% 
Need a procurement strategy for cereal seed 3.7% 
Some cover crop seed varieties are more preferable than others 3.7% 
Using cover cropping as a coronavirus mitigation strategy 3.7% 
Need research tying cover cropping to rotations, weed/pest mgmnt.  3.7% 
Benefit of reduced tillage is under-recognized  3.7% 
Cover cropping is the best alternative for farmers and wildlife 3.7% 
  
Total Comments 27 
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3.1.8 Financial Costs of Cover Cropping  

The attractiveness of the cover cropping program options is a function of farm type.  
Practices and motivations indicated by survey respondents are shown in Table 3.1-
8.  

Table 3.1-8: Reasons for using Indicated Cover Cropping Protocol 
# Winter Cover Cropping Protocol Primary Agronomic Reason Primary Economic 

Reason 
1 Spring plant cereal, no fall harvest 

 
Replenish soil organic matter, 
improve soil structure, capture 
excess nutrients 

Productivity benefit in 
following year 

2 Spring under-seed of a mix into cash 
crop or cereal - conventional and 
organic 

Replenish soil organic matter, 
improve soil structure, 
prevent winter soil erosion, 
capture excess nutrients 

Productivity benefit in 
following year 

3 Spring under-seed of Italian ryegrass 
into forage corn (relay cropping)  

Replenish soil organic matter, 
improve soil structure, 
prevent winter soil erosion, 
capture excess nutrients 

Harvest forage in 
following spring 

4 Fall plant a spring cereal after cash 
crop or silage corn 

Replenish soil organic matter, 
improve soil structure, 
prevent winter soil erosion, 
capture excess nutrients 

Productivity benefit in 
following year 

5 Fall plant a frost-tolerant winter 
cereal (winter wheat, spring wheat, 
fall rye) for forage 

Replenish soil organic matter, 
improve soil structure, 
prevent winter soil erosion, 
capture excess nutrients 

Harvest forage in 
following spring 

6 Fall plant a frost-tolerant winter 
cereal (winter wheat, spring wheat, 
fall rye) for green manure 

Replenish soil organic matter, 
improve soil structure, 
prevent winter soil erosion, 
capture excess nutrients 

Productivity benefit in 
following year 

7 Fall plant a frost-tolerant winter 
cereal (winter wheat, fall rye) for 
grain 

Replenish soil organic matter, 
improve soil structure, 
prevent winter soil erosion, 
capture excess nutrients 

Harvest grain in 
following spring 

8 Fall establishment of a spring cereal 
after cereal grain harvest 

Replenish soil organic matter, 
improve soil structure, 
prevent winter soil erosion 
capture excess nutrients 

Productivity benefit in 
following year 

 
 
Spring land preparation activities for normal cropping would be carried out 
regardless of whether cover crops are planted. As such, these operations are not 
included as cover cropping costs. However, field operations to prepare the seed bed 
for fall planting would not be required if cover cropping were not to take palace and 
therefore attributed to the overall costs associated with establishing cover crops. 
 



18 
 

Table 3.1-9: Estimated Costs Associated with Cover Cropping 
Month 

 
 Field Operation/Input 

 
Custom rate 

($/pass per ac) 
Spring establishment Fall establishment 

Spring cereal 
(no harvest) 

Under-
seeded 

cash crop 

Relay 
crop -
corn 

silage 

Organic 
under-
seeded 

cash crop 

WCC 
for 

grain 

WCC for 
forage 

WCC 
for 

green 
manure 

CHEP 

Operations 
Cost 

$/ac 

 
May  Disk $19         

 Broadcast 
seed/fertilizer/drill (1) 

$15 $15 $15 $15 $15     

 Light disk/cultipack $11 $11        
Jun            
Jul            
Aug/Sep  Disk $19     $38 $19 $19  

 Subsoil $18     $18 $18 $18  
 Drill seed/broadcast (1) $15     $15 $15 $15  
 Ted/harrow         $5 
 Light disk/cultipack $11     $11 $11 $11 $11 

Oct/Nov/Dec           
Jan/Feb/Mar           
Apr/May/Jun Mower/conditioner $25 

  
$25 

  
$25 

  

 
 Bale $45 

  
$45 

  
$45 

  

  Sprayer (2) $6       $6   
 Disk (3) $19 

      
$19 

 

Jul/Aug  Combine $37 
    

$37 
   

 Harvest support  $21 
    

$21 
   

            
Total Operating Costs  $26 $15 $85 $15 $139 $132 $88 $16 
  Seed costs: (4)          
  Seed – pedigree cereal $36     $36    
  Seed – common cereal $23 $23     $23 $23  
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  Seed – ryegrass/clover 
mix 

$55 
 $55 $55      

  Seed – specialty mix $47    $47     
  Weed control $25     $25  $25  
  Fertilizer      $60    
  Repair & maintenance      $20    
  Utilities      $10    
  Fuel, oil & lube      $20    
  Other miscellaneous      $50    
 (a)  Total Direct Costs (TDC)  $49 $70 $140 $62 $360 $155 $136 $16 
Total Revenues 
  Hay (5)    $400   $240   
  Grain (5)      $663    
  Total Cover Crop 

Revenue 
 

$0 $0 $400 $0 $663 $180 $0 $0 
 

  Contribution Margin 
(pre-rent) 

 
-$49 -$70 $260 -$62 $303 $85 -$136 -$16 

 (b)  DFWT payment   $60 $60 $60 $60 $60 $60 $60 $50 
 

  Net after DFWT 
payment 

 
$11 -$10 $321 -$2 $363 $145 -$76 $34 

  DFWT as % of TDC {[(b)-
(a)]/(a)}*100 

 >100% 86% 43% 97% 17% 39% 44% >100% 

 
  Land rental  $400 $400 $400 $400 $400 $400 $400 $400 
Notes: (1) An average has been used. The custom rate for drill seeding with a 12-foot press drill at 4.5 acres per hour is about $20 per acre. The rate for 
broadcasting at 12 acres per hour is about $10 per acre. (2) If winter crop biomass is high, desiccant spray may be required; (3) An extra disk operation may be 
required if residual biomass is too substantial; (4) A price list is presented in Table 3.2-10; (5) Yields depend on proportion of crop recovering from waterfowl 
damage. Some fields are 100% grazed resulting in zero yield. Per acre yields are based on recoverable damage as follows: ryegrass – 4 tons; winter wheat for 
grain – 2.5 tons; winter cereal for forage - 4 tons. Per ton values: ryegrass - $100; winter wheat - $325; barley grain - $265; cereal forage - $60.  
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Field crop operations associated cover cropping are presented in Table 3.1-9. 
Machinery costs are based on numbers from survey respondents, corresponding to 
HP of tractor, width of implement and work rate (acres/hr). The values ($/acres) 
were compared to custom rates in Manitoba, Saskatchewan, and Alberta. Custom 
rates in BC may be expected to somewhat higher since the annual hours of use is  
generally lower and so costs have to be spread over fewer acres. The scale of 
equipment in BC is smaller than say, the prairies, and lower work rates tend to 
increase per acre costs. Field size and shape are often irregular leading to lower 
work rates. 
 
Table 3.1-9 indicates that all 1st year cover cropping protocols, with the exception 
of barley production for higher end markets, generate negative contribution 
margins.  
 
Table 3.1-9 indicates that cover cropping protocols vary significantly in terms of 
contribution margins. The DFWT payment for CHEP, under-seeded spring cash 
crops and unharvested spring seeded cereals cover most or all of the direct costs of 
cover crop production.  
 
Relay ryegrass and winter wheat or fall rye cropping are profitable crops when 
harvested. When harvesting is eliminated due to excessive waterfowl depredation, 
the DFWT payment is estimated between 30% and 45% of expected contribution 
margin. As crop loss mounts due to excessive waterfowl predation, the perceived 
risk of not obtaining a benefit is increasing.   
 
However, most of the land farmed in Delta is farmed under rental agreements with 
rental rates averaging around $400 per acre. As such, only winter cover crops 
farmed for grain generate a return capable of paying the rent, although the 
likelihood of obtaining a harvest is highly variable and the chance of having no 
waterfowl damage is close to zero. Dairy farmers grow cover crops with the 
expectation of harvesting cereal forage in the spring although they have not been 
too successful in obtaining this result in recent years. 
 
There is anecdotal evidence from survey participants that the benefits of winter 
cover crops lead not only to enhanced future productivity, but also to reduced risk 
of damages from drought and unusually wet weather. While the magnitudes of 
these benefits and contribution of biomass to soil organic matter are not known, the 
perception is that even with excessive waterfowl grazing there are still benefits.  
 
Table 3.1-10 shows cover crop seed costs and seeding rates, as reflected in 
Terralink pricing in the spring 2020. As farmers have noted, seed costs cause cost 
share to vary substantially, depending on mix. Farmers also indicated that bulk 
purchases of common seed could be an option to reduce seed costs.  
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Table 3.1-10: Terralink Cover Crop Seed Price List, Spring 2020 
Seed Type – Terralink Seed 
Catalogue (1)  

$/lb From the literature Terralink  
Recommendation Low Seed Rate High Seed Rate 

Lbs/ac $/acre Lbs/ac $/acre Lbs/ac $/acre 
Italian ryegrass (cover crop) $1.73 20 $34.56 25 $43.20 30 $51.84 
Oats  $0.47 100 $46.64 125 $58.30 110 $51.31 
Barley $0.43 100 $42.56 125 $53.20 75 $31.92 
Fall rye $0.47 100 $47.46 125 $59.32 110 $52.21 
Spring wheat $0.47 100 $47.46 125 $59.32 60-90 $35.59 
Bee feed clover $3.92 -- $0.00 11 $43.17 9-15 $47.10 
Orchard grass/fescue mix $4.07 20 $81.44 25 $101.80 30-35 $132.34 
Malting barley $0.48 100 $48.00 125 $60.00 75 $36.00 
Oat/peas/vetch -spring mix $0.73 100 $73.41 125 $91.76 110 $80.90 
Winter wheat $0.44 100 $44.10 125 $55.13 110 $48.51 
Wheat/peas/vetch - spring mix $0.74 100 $74.23 125 $92.79 75 $55.67 
Winter wheat/Italian ryegrass      50  
Fall rye/winter peas/winter vetch      110  
Oats/peas/vetch winter mix      110  
Aerifi radish        
Winter peas        
Winter vetch      30 to 50  
Spring vetch      50 to 75  
Ryegrass (FEP)      45 $77.76 
Fescue       22 $89.59 
Notes: (1) These prices were generated as a sales order request and were valid for a 2-week period from June 10, 2020. It is 
not known if volume discounts may apply on larger orders. 

 

3.1.9 Economics of the Cover Cropping 

 Sustainable Agriculture Research and Education (SARE), the American Seed Trade 
Association (ASTA) and the Conservation Technology Information Center (CTIC) 
have conducted cover crop survey in the US annually since 2010-20133. Cover 
cropping in the US increased 50% between 2012 and 2017. This database provides 
the best source of information on the effect of cover cropping on farming systems. 
 
A useful tool for planning cover crop recipes in relation to crop rotations is provided 
by the Midwest Cover Crops Council4 and contains information for Canada as well 
(Ontario). Since there are similarities between soybeans and Delta legumes, 
corn/grass rotations and vegetables, this tool should be known to DF&WT 
participants. 
 
The heaviest concentration of cover cropping in the US is in the Midwest and 
involved farmers in corn, soybeans, wheat, cotton, sorghum production. In 2019-
2020, approximately 20% of respondents were horticultural or vegetable crop 
farmers. Notably, while efforts are being made to promote more cover cropping in 

                                       
3 Conservation Technology Center. SRE/ASTA/CTIC Cover Crop Surveys. 
https://www.ctic.org/data/Cover_Crops_Research_and_Demonstration_Cover_Crop_Survey  
4 Midwest Cover Crop Council. Cover Crop Decision Tool. http://mccc.msu.edu/selector-tool/  
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the West, respondents to the survey from Washington and Oregon constituted less 
than 2% of the total sample (total = 1,172 respondents). 
 
These surveys have contributed substantially to understanding the complexities and 
nuances of benefit and cost trends related to cover cropping. Significantly, benefits 
and costs are variable and difficult to measure/evaluate depending on a host of 
factors including weather, type of cash crop, type of cover crop, farm tillage 
systems and management.  
 
Key takeaways from the longitudinal study about cover crop economics include5: 
 

 A thorough evaluation of cover crop economics looks at the overall changes 
farmers typically make to crop management over a multi-year period of using 
cover crops. Farmers who are most satisfied with their return on investment take 
a holistic look at how they manage their overall cropping system and often make 
a suite of changes that improve overall efficiency, rather than alter just one 
practice (such as planting a cover crop).  

 
 In most cases, farmers need to use a multi-year timeline to evaluate the return 

from cover crops, much as they would for applying lime or buying equipment. 
While an economic return can come relatively quickly in certain situations, such 
as when using cover crops for grazing or to control herbicide-resistant weeds, 
the maximum return will build steadily over several years as the soil improves 
and as the farmer gains experience incorporating cover crops into their overall 
system. 

 
 One of the most-often-cited economic benefits of cover crops by experienced 

users is their impact on the resiliency of the cropping system. Farmers are 
finding that by helping to minimize drought-related yield losses or sometimes 
allowing earlier planting in a wet spring, cover crops serve as a type of crop 
insurance. As with ordinary crop insurance, the premium you pay for cover crops 
will pay off big in some years, but not every year. 

 
Cover crops can take a number of years before they generate an observable 
benefit, particularly on well managed fields. The best situations in which to benefit 
quickly from cover cropping are: 

 Fields having degraded fertility 
 Herbicide-resistant weeds are a problem  
 Soil compaction is an issue 
 Soil moisture 

 
Information collected in the surveys provides some important indications of the 
scale of probable benefits. The farmer survey responses have revealed fluctuations 
in overall trends and inconsistent yield correlations, primarily due to weather, that 
complicate economic analysis. 

                                       
5 SARE. 2019. Cover Crop Economics: Opportunities to Improve Your Bottom Line in Row 
Crops. SARE Technical Bulletin. Ag-Innovations Series. 
https://www.sare.org/resources/cover-crop-economics/  
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Using yield as a proxy for benefits of cover cropping obscures a number of 
environmental benefits that make farming more sustainable. These environmental 
benefits include scavenging of excess nutrients, soil erosion control, and better 
water quality but have non-market values that are difficult to quantify. 
Nevertheless, yield is a function of improved soil conditions, increased soil organic 
matter, fertility conservation and other ecological benefits created by cover 
cropping and can provide an idea of the magnitude of overall net potential benefits 
due to cover cropping. In the case of cover cropping with waterfowl depredation, 
not all the ecological benefits are correlated with agricultural benefits and some 
ecological benefits may in fact be corelated with agricultural disbenefits. It is useful 
therefore, to compare the cover crop situation with and without waterfowl 
depredation 
 
Using data from the SARE surveys, respondents have consistently indicated that 
yields with cover crops exceed yields without cover crops (Table 3.1-11). In 
addition, yield advantages in drought conditions (i.e., 2012) exceeded yield 
advantages in wet conditions (2019), serving to moderate year-to-year fluctuations 
thereby reducing yield and revenue risk. 
 

Table 3.1-11: Percentage Increase in Yields – Cover Crops versus No Cover Crops – US 
National Cover Crop Survey 

Crop Year Corn Soybeans Wheat Weather  
2012 9.6% 11.6% --- Hot and dry - drought 
2013 3.1% 4.3% --- Cool and wet spring  

Droughty summer 
2014 2.1% 4.2% --- Cool and wet 
2015 1.9% 2.8% -0.6% Cool and wet 
2016 1.3% 3.8% 3.0% Cool and wet 
2017 Survey not undertaken in these years 
2018 
2019 2.0% 5.0% 2.6% Cool and wet spring  

Abnormally dry late summer 
 
The cover crop surveys also explored the relationship of yield increase to number of 
years of continuous cover cropping. The data indicate that yield benefits are more 
substantial the longer cover cropping has been continuously employed as a soil 
management tool (Table 3.1-11).  
 
In the Delta context, continuous cover cropping results in increasing foregone 
benefits as yield expectations grow but fail to be fully realized due to waterfowl 
depredation. 
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Table 3.1-12: Increase in Yields in Relation to Years of Continuous Cover Cropping  
Crop Year  

Years of Continuous Cover Cropping 
 

1 2 3 4 4+ 
 

Percent Yield Increase over Comparable Fields without Cover Cropping 
 

Corn 1.1% 0.2% 1.1% 3.6% 4.7% 
Soybeans 0.2% 2.8% 3.0% 4.4% 4.6% 

Source: SARE. 2016. Annual Report 2015-2016: Cover Crop Survey. 
https://www.ctic.org/data/Cover_Crops_Research_and_Demonstration_Cover_Crop_Survey  

 

3.1.10 The Economics of Delta Cover Cropping 

If trend and magnitude of cover cropping yield impacts in Delta are theoretically 
similar to the US cover crop data, it is possible to compare an estimate of the gross 
value of the potential agricultural economic benefit with the economic cost of cover 
cropping (from the DF&WT survey). A sensitivity analysis based on the extent of 
waterfowl depredation can generate an estimate of the gap between potential cover 
crop benefits and the level of benefits actually accruing to farmers. As indicated in 
Table 3.1-12 above, the annual yield benefit from cover cropping increases in 
relation to the length of continuous cover cropping and the potential losses to 
farmers from waterfowl depredation increase the longer that farmers incorporate 
continuous cover cropping in their rotations. 
 

3.1.10.1 Estimated Economic Impacts of Cover Cropping with no Waterfowl 
Depredation 

 
Tables 3.1-13a to 3.1-13d present the modelled economic impact of 1-year to 4-
year continuous cover cropping with no waterfowl damage. For the purposes of 
discussion, “no waterfowl damage“ is defined as 25% or less and at a level that 
provides waterfowl habitat and invigorates the cover crop without loss of yield 
benefit. 
 
  



25 
 

Table 3.1-13a: Modelled Per Acre Net Economic Impact from a 1-year Continuous 
Cover Cropping System and 0% Waterfowl Depredation in Delta, BC 

Item 1 Year Continuous Cover Cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 0.65% 0.65% 0.65% 0.65% 0.65% 0.65% 
B. Value of optimal yield benefit $56 $4 $7 $24 $23 $28 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit -$79 -$16 -$128 -$111 -$83 -$69 
       
E. Level of waterfowl predation (2) 0% 0% 0% 0% 0.0% 0.0% 
F. Value of yield loss due to depredation [E*B] $0 $0 $0 $0 $0 $0 
G. Realized net benefit [D-F] -$79 -$16 -$128 -$111 -$83 -$69 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] -$19 $34 -$68 -$51 -$26 -$12 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 

 

Table 3.1-13b: Modelled Per Acre Net Economic Impact from a 2-year Continuous 
Cover Cropping System and 0% Waterfowl Depredation in Delta, BC 

Item 2 Years Continuous Cover Cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 
B. Value of optimal yield benefit $128 $10 $17 $55 $53 $65 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit -$7 -$10 -$118 -$80 -$54 -$32 
       
E. Level of waterfowl predation (2) 0% 0% 0% 0% 0.0% 0.0% 
F. Value of yield loss due to depredation [E*B] $0 $0 $0 $0 $0 $0 
G. Realized net benefit [D-F] -$7 -$10 -$118 -$80 -$54 -$32 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] $53 $40 -$58 -$20 $4 $25 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 
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Table 3.1-13c: Modelled Per Acre Net Economic Impact from a 3-year Continuous 
Cover Cropping System and 0% Waterfowl Depredation in Delta, BC 

Item 3 Years Continuous Cover Cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 
B. Value of optimal yield benefit $214 $17 $29 $92 $88 $108 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit $79 -$3 -$106 -$43 -$18 $11 
       
E. Level of waterfowl predation (2) 0% 0% 0% 0% 0.0% 0.0% 
F. Value of yield loss due to depredation [E*B] $0 $0 $0 $0 $0 $0 
G. Realized net benefit [D-F] $79 -$3 -$106 -$43 -$18 $11 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] $139 $47 -$46 $17 $39 $68 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 

 

Table 3.1-13d: Modelled Per Acre Net Economic Impact from a 4-year Continuous 
Cover Cropping System and 0% Waterfowl Depredation in Delta, BC 

Item 4 Years Continuous Cover Cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 
B. Value of optimal yield benefit $385 $30 $52 $166 $158 $194 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit $250 $10 -$83 $31 $52 $97 
       
E. Level of waterfowl predation (2) 0% 0% 0% 0% 0.0% 0.0% 
F. Value of yield loss due to depredation [E*B] $0 $0 $0 $0 $0 $0 
G. Realized net benefit [D-F] $250 $10 -$83 $31 $52 $97 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] $310 $60 -$23 $91 $109 $154 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 
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In a cover cropping rotation employing cover cropping for not more than 1 year 
continuously and with no waterfowl depredation, Table 3.1-13a indicates that the 
cost of establishing the cover crop exceeds the value of the cover crop yield benefit 
(Row D) for all cash crops except spring barley. The DF&WT program payment does 
not cover the average cover crop establishment cost (Row C), but compensates for 
the negative net yield benefit in most cases, except where the value of the yield 
benefit is less than the cost of cover crop establishment and the unrecovered 
establishment cost (Row G) exceeds the DF&WT cost share for individual crops. 
Overall, the DF&WT cost-share is indicated to provide a small net disbenefit to 
participating farmers in 3-year and 4-year cash crop rotations (Row I, Columns x 
and y). 
 
In 2-year, and 3-year continuous cropping rotations (Tables 3.1-13b and 3.1-13c), 
the value of annual yield benefits from cover cropping increases while the cost of 
establishing cover crops does not change. Nevertheless, the cost of establishing 
cover crop in silage corn is indicated to exceed the combined value of the cover 
crop benefit and DF&WT cost share in the 2-year and 3-year continuous cover 
cropping scenarios (Row G in Tables 3.1-13b and 3.1-13c). In the 2-year 
continuous cover cropping rotation, the cost of cover cropping in peas is also 
indicated to exceed the combined value of yield benefit and cost share. 
 
In a fully functioning continuous cover cropping system with at least 4 years of 
continuous cover cropping, Table 3.1-13d suggests that a farmer could expect a 
yield bump of 4.5% annually (Row A) and a net benefit in a 3- or 4-year cash 
cropping rotation ranging from $52 to $97 per acre, respectively (Row D, Columns 
x and y). The average cover cropping cost varies by cash crop and is assumed to 
range between $97 and $106 per acre in a farming operation, depending crops and 
length of cropping rotation.  
 
Table 3.1-13d suggests that yield benefits from continuous cover cropping are 
substantial in cash crops. With no significant waterfowl predation, the DF&WT cost-
share provides a lucrative incentive overall except for silage corn, for which cover 
cropping is indicated to be a net cost after yield benefit and cost share (Row I). 
However, if the value of the yield benefit is heavily reliant on the per ton value of 
the crop. In the analysis, a value for conventional corn silage is used, whereas 
some silage corm production in Delta is organic silage, which has a higher unit 
value. This value may be manipulated in the model. 
 

3.1.10.2 Estimated Economic Impacts of Cover Cropping with 50% Benefit 
Loss to Waterfowl Depredation 

 
Tables 3.1-14a to 3.1-14d present the modelled economic impact of 1-year to 4-
year continuous cover cropping with 50% benefit loss to waterfowl damage.  
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Table 3.1-14a: Modelled Per Acre Net Economic Impact from a 1-year Continuous 
Cover Cropping System and 50% Waterfowl Depredation in Delta, BC 

Item 1 Year Continuous Cover cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 0.65% 0.65% 0.65% 0.65% 0.65% 0.65% 
B. Value of optimal yield benefit $56 $4 $7 $24 $23 $28 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit -$79 -$16 -$128 -$111 -$83 -$69 
       
E. Level of waterfowl predation (2) 50% 50% 50% 50% 50.0% 50.0% 
F. Value of yield loss due to depredation [E*B] $28 $2 $4 $12 $11 $14 
G. Realized net benefit [D-F] -$107 -$18 -$131 -$123 -$95 -$83 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] -$47 $32 -$71 -$63 -$37 -$26 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 

 

Table 3.1-14b: Modelled Per Acre Net Economic Impact from a 2-year Continuous 
Cover Cropping System and 50% Waterfowl Depredation in Delta, BC 

Item 2 Years Continuous Cover cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 
B. Value of optimal yield benefit $128 $10 $17 $55 $53 $65 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit -$7 -$10 -$118 -$80 -$54 -$32 
       
E. Level of waterfowl predation (2) 50% 50% 50% 50% 50.0% 50.0% 
F. Value of yield loss due to depredation [E*B] $64 $5 $9 $28 $26 $32 
G. Realized net benefit [D-F] -$71 -$15 -$126 -$107 -$80 -$64 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] -$11 $35 -$66 -$47 -$22 -$8 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 
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Table 3.1-14c: Modelled Per Acre Net Economic Impact from a 3-year Continuous 
Cover Cropping System and 50% Waterfowl Depredation in Delta, BC 

Item 3 Years Continuous Cover cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 
B. Value of optimal yield benefit $214 $17 $29 $92 $88 $108 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit $79 -$3 -$106 -$43 -$18 $11 
       
E. Level of waterfowl predation (2) 50% 50% 50% 50% 50.0% 50.0% 
F. Value of yield loss due to depredation [E*B] $107 $8 $14 $46 $44 $54 
G. Realized net benefit [D-F] -$28 -$12 -$121 -$89 -$62 -$43 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] $32 $38 -$61 -$29 -$5 $14 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 

 

Table 3.1-14d: Modelled Per Acre Net Economic Impact from a 4-year Continuous 
Cover Cropping System and 50% Waterfowl Depredation in Delta, BC 

Item 4 Years Continuous Cover cropping 
Reference Crop 4-Year 

Crop 
Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 
B. Value of optimal yield benefit $385 $30 $52 $166 $158 $194 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit $250 $10 -$83 $31 $52 $97 
       
E. Level of waterfowl predation (2) 50% 50% 50% 50% 50.0% 50.0% 
F. Value of yield loss due to depredation [E*B] $193 $15 $26 $83 $79 $97 
G. Realized net benefit [D-F] $58 -$5 -$109 -$52 -$27 $0 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] $118 $45 -$49 $8 $30 $57 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 
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In a cover cropping rotation employing cover cropping for not more than 1 year 
continuously and with 50% waterfowl depredation, Table 3.1-14a indicates that the 
DF&WT program payment neither covers the average cover crop establishment cost 
(Row C) or offsets the overall negative economic impact (Row I), except for barley.  
Overall, the DF&WT cost-share is indicated to net out to -$26 to -$37 per acre for 
participating farmers in 3-year and 4-year cash crop rotations (Row I, Columns x 
and y). 
 
In 2-year and 3-year continuous cropping rotations (Tables 3.1-14b and 3.2-14c), 
the value of yield benefits from cover cropping increase while the cost of 
establishing cover crops does not change. However, the proportion of cover crop 
benefit consumed by waterfowl offsets overall the beneficial effect of larger yield 
benefits from longer duration continuous cropping (Row G, Tables 3.1-14b and 3.1-
14c). With 50% waterfowl predation and DF&WT cost share, the cash cropping 
rotations generate a net economic impact of between -$8 and $22 per acre (2-year 
continuous cover cropping) and -$5 and $14 per acre (3-year continuous cover 
cropping) (Row I). Note that monetized value of the residual yield benefit from 
cover cropping in longer rotations (after 50% waterfowl depredation) is large 
enough to present large negative net impacts overall. 
 
This should be considered a very inefficient way to create soil benefits. For 
example, in continuous 2-year cover cropping, waterfowl consume $26 to $32 per 
acre for the farmers to generate -$8 to -$22 per acre in net benefit (compare Row F 
with Row I, Table 3.1-14b).  Similarly, with continuous 3-year cover cropping, 
waterfowl consume $44 to $54 per acre for the farmers to generate -$5 to $22 per 
acre in net benefit (compare Row F with Row I, Table 3.1-14c). 
 
In a fully functioning continuous cover cropping system with at least 4 years of 
continuous cover cropping and 50% waterfowl depredation, Table 3.1-14d suggests 
that the proportion of cover crop benefit not consumed by waterfowl is large 
enough to offset the costs of establishing the cover crop (except for silage corn). 
The DF&WT cost-share does not fully compensate for the value of the loss 
consumed by waterfowl (compare Row F and Row I) but prevents a negative 
economic impact overall. 
 
The estimated value of yield loss with 50% waterfowl depredation ranges from $15 
to $193 per acre depending on crop, averaging $79/ac and $97 per acre in 4-year 
and 3-year cash cropping rotations respectively (Table 3.1-14d, Row F, Columns x 
and y). However, the realized net benefit from cover cropping becomes negative for 
all crops except potatoes. On average, while the waterfowl depredation wipes out 
the cover crop benefit to the farmer in a 4-year cash rotation (-$27/acre Row G, 
Column x) and breaks-even in a 3-year crop rotation, the indicated DF&WT 
payment allows the farmer to avoid a negative economic impact overall. However, 
it may be difficult to convince farmers that longer-term continuous cover cropping 
is more economical than shorter-term continuous cover cropping options.  
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3.1.10.3 Estimated Economic Impacts of Cover Cropping with 100% Benefit 
Loss to Waterfowl Depredation 

 
Tables 3.1-15a to 3.1-15d present the modelled economic impact of 1-year to 4-
year continuous cover cropping with 100% benefit loss to waterfowl damage.  

Table 3.1-15a: Modelled Per Acre Net Economic Impact from a 1-year Continuous 
Cover Cropping System and 100% Waterfowl Depredation in Delta, BC 

Item 1 Year Continuous Cover cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 0.65% 0.65% 0.65% 0.65% 0.65% 0.65% 
B. Value of optimal yield benefit $56 $4 $7 $24 $23 $28 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit -$79 -$16 -$128 -$111 -$83 -$69 
       
E. Level of waterfowl predation (2) 100% 100% 100% 100% 100.0% 100.0% 
F. Value of yield loss due to depredation [E*B] $56 $4 $7 $24 $23 $28 
G. Realized net benefit [D-F] -$135 -$20 -$135 -$135 -$106 -$97 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] -$75 $30 -$75 -$75 -$49 -$40 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 

 
In a cover cropping rotation employing cover cropping for not more than 1 year 
continuously and with 100% waterfowl depredation, Table 3.1-15a indicates that 
the DF&WT program compensates for about 54% to 59% of the cost of breaking 
even on the anticipated net yield benefit from cover cropping (i.e., Row H as a % of 
Row G). The waterfowl consume 100% of the cover crop yield benefit and eliminate 
any return on the cost of establishing the cover crop to obtain the benefit. These 
values range between $125 and $139 per acre in 3-year and 4-year cash crop 
rotations, respectively (Table 3.1-15a, Row B plus Row C). 
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Table 3.1-15b: Modelled Per Acre Net Economic Impact from a 2-year Continuous 
Cover Cropping System and 100% Waterfowl Depredation in Delta, BC 

Item 2 Years Continuous Cover cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 
B. Value of optimal yield benefit $128 $10 $17 $55 $53 $65 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit -$7 -$10 -$118 -$80 -$54 -$32 
       
E. Level of waterfowl predation (2) 100% 100% 100% 100% 100.0% 100.0% 
F. Value of yield loss due to depredation [E*B] $128 $10 $17 $55 $53 $65 
G. Realized net benefit [D-F] -$135 -$20 -$135 -$135 -$106 -$97 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] -$75 $30 -$75 -$75 -$49 -$40 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 

 

Table 3.1-15c: Modelled Per Acre Net Economic Impact from a 3-year Continuous 
Cover Cropping System and 100% Waterfowl Depredation in Delta, BC 

Item 3 Years Continuous Cover cropping 
 

Reference Crop 
4-Year 
Crop 

Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 
B. Value of optimal yield benefit $214 $17 $29 $92 $88 $108 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit $79 -$3 -$106 -$43 -$18 $11 
       
E. Level of waterfowl predation (2) 100% 100% 100% 100% 100.0% 100.0% 
F. Value of yield loss due to depredation [E*B] $214 $17 $29 $92 $88 $108 
G. Realized net benefit [D-F] -$135 -$20 -$135 -$135 -$106 -$97 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] -$75 $30 -$75 -$75 -$49 -$40 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 
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Table 3.1-15d: Modelled Per Acre Net Economic Impact from a 4-Year Continuous 
Cover Cropping System and 100% Waterfowl Depredation in Delta, BC 

Item 4 Years Continuous Cover cropping 
Reference Crop 4-Year 

Crop 
Rotation 

3-Year 
Crop 

Rotation 
Potatoes Spring 

barley 
Silage  
corn 

Fresh 
green 
peas 

Average 
Fields 

1,2,3,4 
(x) 

Average 
Fields 
1,2,4 

(y) Field 1 Field 2 Field 3 Field 4 
A. Optimal annual yield increase benefit 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 
B. Value of optimal yield benefit $385 $30 $52 $166 $158 $194 
C. Cost of WCC (1) $135 $20 $135 $135 $106 $97 
D. Net value of cover crop yield benefit $250 $10 -$83 $31 $52 $97 
       
E. Level of waterfowl predation (2) 100% 100% 100% 100% 100.0% 100.0% 
F. Value of yield loss due to depredation [E*B] $385 $30 $52 $166 $158 $194 
G. Realized net benefit [D-F] -$135 -$20 -$135 -$135 -$106 -$97 
       
H. DFWT payment $60 $50 $60 $60 $58 $57 
I. Net economic impact [G+H] -$75 $30 -$75 -$75 -$49 -$40 
Notes: (1) Assumed from the 2020 DFWT farmer survey. This value fluctuates across farms. (2) Percent of 
waterfowl depredation is defined to equate to % of yield loss. 

 
In 2-year and 3-year continuous cropping rotations (Tables 3.1-15b and 3.1-15c), 
the expected value of yield benefits from cover cropping increase substantially 
while the cost of establishing cover crops does not change.  With 100% waterfowl 
depredation, the total costs are the foregone cover crop benefit and the cost of 
establishing the cover crop (ignoring a potential need for field remediation).   
 
This is not a practical way to create soil benefits. For example, in continuous 2-year 
cover cropping, waterfowl consume $53 to $65 per acre while the farmers generate 
-$40 to -$49 per acre in net benefit after DF&WT cost share (compare Row F with 
Row I, Table 3.1-15b).  Similarly, with continuous 3-year cover cropping waterfowl 
consume $88 to $108 per acre while the farmers to generate -$40 to -$49 per acre 
in net benefit (Table 3.1-5c). 
 
In a fully functioning continuous cover cropping system with at least 4 years of 
continuous cover cropping, Table 3.1-15d suggests that a farmer could expect a 
yield bump of 4.5% annually (Row A) and a net annual cover crop benefit in a 3-
year or 4-year cash cropping rotation ranging from $52 to $97 per acre, 
respectively (Row D, Columns x and y). The average cover cropping cost varies by 
cash crop and is assumed to range between $97 and $106 per acre in a farming 
operation.  
 
The estimated value of yield loss with 100% waterfowl depredation ranges from 
$30 to $385 per acre depending on crop, averaging $158 and $194 per acre in 4-
year and 3-year cash cropping rotations, respectively (Row F, Columns x and y). All 
of the cover crop yield benefit would accrue to the waterfowl and the cost of 
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establishing the cover crop accrues to the farmer. The current DFWT payment is 
insufficient (Row I) to offset average cover crop establishment costs (Row C). 
 

3.1.10.4 Summary 
 
The assumptions in the modelling are based on data generated by an ongoing 
longitudinal study in the US. This is the best data available at this time. Cover crop 
research in Canada is generally lagging behind the US.6 While northern plains 
climates may be more difficult than the US Midwest7, the applicability of the 
relationships in the US National Cover Crop Survey findings should not be 
summarily dismissed for coastal BC. Cover crops are gaining popularity in Ontario 
cash cropping operations8 and efforts are being made across the prairies to develop 
the agronomic protocols and rotational systems to adapt cover cropping to those 
climates.9 
 
In the context of the DF&WT program, the scenarios suggest that: 

 Waterfowl grazing of cover crops in Delta takes away all or a portion of the 
cover crop benefit that would normally accrue to agriculture. 

 As cover cropping becomes more intensive (i.e. continuous), the potential 
benefits to both farmers and wildlife increase. But, as the level of waterfowl 
predation increases, the foregone benefit (loss) increases for those farmers 
who utilize cover cropping most intensively. In these situations, 
compensation based on some portion of cover crop establishment costs does 
not accurately reflect the true costs to farmers and helps explain why 
participation may be declining. 

 There is a reason barley cover cropping (the Cereal Habitat Enhancement 
program) continues to be the most attractive cover cropping practice. Even 
with 100% loss to waterfowl predation, the program provides a net positive 
economic impact on farming operations.  

 1-year and 2-year duration cover cropping is indicated in the literature to 
generate less yield benefit than the cost to establish. As such, the DF&WT 
cost-share is essential to encourage participation. With higher levels of 
wildlife depredation, the loss of the relatively small cover crop yield benefit is 
probably noticeable in the field. 

 The DF&WT payment schedule currently compensates for some portion of the 
direct cost of establishing cover crops. A cost-share approach works so long 
wildlife depredation is low (e.g., under 25%) or if the denominator is defined 
to include all costs incurred in providing the environmental benefits. 

                                       
6 See Ontario Cover Crops Strategy. 2017. https://www.ontariosoilcrop.org/wp-
content/uploads/2017/06/Ontario-Cover-Crop-Strategy_May-3_Final-v3compressed.pdf  
7 Slater, S. 2019. Cover crops: Short-term pain but long-term gain. Farmtario.  
https://farmtario.com/crops/cover-crops-short-term-pain-but-long-term-gain/  
8 Farm Credit Corporation. Cover crops gain popularity. https://www.fcc-
fac.ca/en/knowledge/cover-crops-gain-popularity.html  
9 Manitoba Pulse Soybean Growers. https://www.manitobapulse.ca/research-
project/testing-the-cover-crop-hypothesis-across-prairie-canada/  
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 At a minimum, it is suggested that program payment should at least make 
possible a net positive economic impact, which would be matching those 
direct costs in establishing cover crops. However, this level of funding is not 
likely to attract widespread participation, as excessive waterfowl grazing 
causes additional unwanted field impacts. These extra costs have not been 
estimated here. 

 The issue of foregone agronomic benefits from cover cropping due to 
waterfowl depredation may be at the crux of farmer’s decisions to cover crop. 
US data suggest continuous cover cropping may result in an average yield 
increase of 4-5% annually. 

 The cost of the cover crop provided to the ecosystem can be estimated as 
the cost of establishing the cover crop (average between $97 and $106 per 
acre). This value does not change regardless of duration of the cover 
cropping. 

 The all-in farmer cost, including foregone cover crop yield benefits, of 
providing the biomass is estimated to be between $7 and $194 per acre, 
depending on duration of cover cropping, length of crop rotation, and level of 
waterfowl depredation (see Table 3.1-16). It is assumed that a cover crop 
can withstand 25% waterfowl depredation without loss of yield benefits. 

 An alternate way to estimate cover crop value is as its value as green feed. 
Based on cover crop biomass valued at $60 per ton and producing 3 ton per 
acre, the implicit value of the forage is about $180 per acre. 

 Discontinuous cover crop rotations generate significantly lower yield 
increases. This may provide a tactical strategy to correlate size of program 
payments with cover cropping continuity. One take-away is that more 
continuous cover cropping leads to more acres in cover crops but also a 
higher valuation of the foregone agricultural benefits. 

 There may be higher cover crop yield benefits from continuous cover 
rotations exceeding four years. This is an information gap that could have 
additional implications for cost share programs. 

 The economic impact of waterfowl damage to cover cropping is 
fundamentally determined by the level of depredation of the crop. One 
consideration would be to pay a base rate for cover cropping enrolment and 
to adjust this rate depending upon an audit of actual waterfowl impact in the 
following spring. 

 
The modeling accommodates other crops in the rotation and the specification of 
other crops and prices.  
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Table 3.1-16: Estimate of Waterfowl Benefit by Cover Crop Duration, Cash Cropping 
Rotation and Level of Waterfowl Predation  
 

Continuous 
Cropping 
Scenario 

Cash Cropping 
Rotation 

Level of Waterfowl Predation 
 

0% (25%) 50% 100% 
 

Value of Benefit to Waterfowl ($/acre) 
 

1-year 3-year $7 $14 $28 
4-year $6 $11 $23 

2-year 3-year $16 $32 $65 
4-year $13 $26 $53 

3-year 3-year $27 $54 $108 
4-year $22 $44 $88 

4-year 3-year $48 $97 $194 
4-year $40 $79 $158 

 

3.1.11 Interseeding 

Interseeding10 was reported on in the SARE Cover Crop Surveys for corn crops and 
cash crops. There is a substantial absence of information on strategies, choice of 
varieties, timing of seeding and other agronomic factors. There is also reportedly 
substantial interest in developing the technical aspects of the practice.11 
 
An additional consideration is how interseeding might affect eligibility for and/or 
coverage with respect to crop insurance. 

3.1.12 Planting Green 

The US National Cover Crop Survey has recently explored in more detail the 
feasibility of interseeding cash crops. This is a practice may have opportunities in 
Delta, BC. Ontario is also promoting interseeding. 
 
The practice is called “planting green” where a cash crop is interseeded into a cover 
crop rather than the other way around.12 This may have practicality where a cover 
crop can be grazed right up to cash crop planting and would maximize the build-up 
of root biomass in the soil. Other reported benefits include better weed control, 
improved pest control, more uniform seed bed, better emergence, and soil moisture 
management. 
                                       
10 SARE National Cover Crop Survey. 2017. Annual Report 2016-2017. 
https://www.sare.org/publications/cover-crops/national-cover-crop-surveys/ 
11 Rees, J. 2019. Interseeding Cover Crops into Corn or Soybean. University of Nebraska – 
Lincoln. Institute of Agriculture and Natural Resources. 
https://cropwatch.unl.edu/2019/interseeding-cover-crops-corn-or-soybean  
12 SARE National Cover Crop Survey. 2020. Annual Report 2019-2020. pp. 46-50. 
https://www.sare.org/publications/cover-crops/national-cover-crop-surveys/  
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3.1.13 Concluding Observations 

All farmers identify the value of adding soil organic matter, improving soil structure, 
reclaiming excess nutrients, and preventing soil erosion by means of cover 
cropping. With the exception of dairy operations, even if cover crops are severely 
depredated, the agronomic benefit continues to attract program participation 
although the magnitude of the benefit tends to be perception rather than 
scientifically supported, particularly since some cover crops are unrecognizable in 
the spring due to excessive depredation. 
 
Organic vegetable growers are attracted to the cover crop program as a means of 
enhancing soil health and regenerating organic nutrients. There is experimentation 
with cover crop mixes to enhance the dynamics of organic farming systems, such 
as soil organic matter and soil microbiology.  
 
Quantification of the economic return from the soil benefits created by cover 
cropping under the various cover cropping scenarios would be extremely useful to 
participants. 
 
Some farmers recognize that cover cropping in vegetable operations helps to lure 
waterfowl away from perennial forage fields of dairy/livestock operations. It should 
be investigated if focusing on this benefit could lead to different cover crop mixes 
that would act as more attractive and effective waterfowl lure crops. 
 
While dairy farmers depend on winter cover crop survival to produce forage, 
vegetable growers have shied away from tradition frost tolerant varieties. Spring 
field work may be delayed as much as two weeks because the over-wintering cover 
crop prevents the soil from drying out enough to allow tillage. 
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3.2 Grassland Set-aside Program (GLSA) 
A brief overview of the program provisions includes: 

 Prescribed seeding rate for grass mix with and without nurse crop. 
 Restriction on timing of harvesting. 
 Mowing may be required. 
 Harvesting reduces the annual DFWT program by 50%.  
 In some cases, livestock grazing may be allowed. 

3.2.1 Variation in the Ways Farmers participate in the GLSA Program  

Farmers participate in the GLSA in a variety of ways. Year 1 GLSA establishment 
protocols vary, depending on whether the GLSA is used in combination with: 

 Annual conventional cash cropping systems (potatoes, vegetables). As 
markets for conventional processing vegetables (such as peas, beans, and 
corn) have largely disappeared with the loss of regional processing, other 
vegetables have been substituted.13 

 Annual transitional or certified organic systems (potatoes, vegetables). 
 Mixed-farming cash crop and livestock operations (potatoes, vegetables, 

beef/dairy).  
 Renewal of/ change over in perennial cropping systems (e.g., strawberries). 

 
GLSA Establishment Year: 
Several 1st year GLSA protocols have been followed: 

1. Plant grass mix only, harvest in July 
2. Plant a conventional nurse crop of common barley/oats with grass mix, don’t 

harvest, mow 
3. Plant grass mix only, don’t harvest, mow (pollinator mixes are also being 

tried) 
4. Plant a conventional nurse crop of certified barley/oats with grass mix, 

harvest and sell the cereal crop off-farm. Harrow/ted straw into the stubble. 
5. Plant a conventional nurse crop of common barley/oats with grass mix, 

harvest, and feed to own livestock. Harrow/ted straw into the stubble. 
6. Plant a transitional or organic nurse crop of common barley/oats with the 

grass mix, harvest and sell the cereal crop off-farm.  
 

Without a cereal nurse crop, GLSAs may become overgrown with weeds before they 
become established. 
 
GSLA Years 2 to Year 4: 
After year 1, farmers who leave the field idle receive 100% of the DFWT program 
payment. Farmers who harvest biomass in any year as per program provisions, 
receive 50% of the payment in that year. While grazing by livestock is being 
permitted as part of a pilot project, the impact on small mammals and raptors is 
currently being assessed. 
 

                                       
13 Pumpkins, beets, and cabbage were mentioned. 
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3.2.2 Reasons for Participating in the GLSA Program 

The survey response indicates that farmers participate in the GLSA program 
primarily for the soil benefits it creates, either to rehabilitate degraded soils or to 
improve soil health in general. Soil after the GLSA also becomes easier to manage. 
 
Organic farmers utilize the program to help offset the cost of transitioning fields to 
organic status (3 years).   

Table 3.2-1: Reasons for Participating in the GLSA Program (n=15) 
Comments Percent 
  
Improve soil health 28.1% 
Rehabilitates degraded/saline/leveled soils 28.1% 
Facilitates better farm management  18.8% 
Assists in transition to organic 15.6% 
Good fall-back when markets are weak 6.3% 
Creates bee habitat 3.1% 
  
Total Comments 32 

3.2.3 Assessing the Success of the GLSA Program 

When asked how they would assess the success of the GLSA program, about 50% 
and 40% of respondents, respectively, indicated either improved soil conditions or 
economic benefit as the most important factors. 

Table 3.2-2: Assessing Success of the GLSA Program (n=15) 
Comments Percent 
  
Improved soil conditions 46.7% 
Economic benefit (a) 40.0% 
Improved land stewardship 13.3% 
  
Total Comments 15 
Notes: (a) Farmers were asked: How would you assess the success/desirability of the grassland set-
aside program on your farm? The specific responses included real and perceived benefits:  i) 
financial return competitive with other alternatives (2); ii) good economic option for fields in organic 
transition (2); iii) increased productivity/profitability (1); and economic benefit from rehabilitating 
degraded rented fields (1). 

 

3.2.4 Drawbacks to the GLSA Program 

About three quarters of the survey respondents indicated that the GLSA incentive 
payment was too small to justify keeping land out of production beyond one year. 
The GSLA does not fit vegetable rotations generally, and importantly potatoes in Delta in 
particular, because it creates habitat for wireworms (larvae of click beetles). This means 
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that fields may need to be “cleaned” for one or two years after a GLSA until wireworm 
populations have been reduced to a manageable level.  
 

Table 3.2-3: Drawbacks of Participating in the GLSA Program (n=15) 
Comments Percent 
  
Incentive too small 47.8% 
Disrupts farm management 17.4% 
Doesn't fit potato crop rotation 17.4% 
None 13.0% 
Can lead to added participation costs 4.3% 
  
Total Comments 23 

3.2.5 Attractiveness of the GLSA Program  

There are various contexts for understanding the attraction of the program to 
farmers: 

 Rehabilitates soils that have been subjected to continuous cropping, 
synthetic fertilizers, and declining soil organic matter.  

 Useful in recovery of soils after land leveling and/or sub-surface drainage. 
 Provides a paid transition to organic (3-year GLSA) on lands that do not 

currently have organic status. 
 Fits in organic rotations, which tend to be longer than conventional rotations 

and require enhanced soil biology to function productively.  
 
About half of respondents indicated that the GLSA program was becoming less 
attractive. Nevertheless, at least two-thirds of respondents felt that they would 
continue to participate in the program, and none were a definite no. 
 

Table 3.2-4: Attractiveness of the GLSA Program (n=15) 
Comments Percent 
  
Less attractive 46.7% 
No answer 26.7% 
Same attractiveness 13.3% 
More Attractive (a) 13.3% 
Depends on other farming factors (b) 6.7% 
  
Total Comments 15 
Notes: (a) “More attractive” comments were related the use of the program to assist in transitioning 
fields to organic status and maintaining a grass crop in an organic rotation; (b) This comment 
pertains to the perception that, while beneficial, GLSA participation would be considered only if 
there was not a better cropping option available. 
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Table 3.2-5: Future Participation in the GLSA Program (n=15) 
Comments Percent 
  
Yes 66.7% 
Probably not 20.0% 
Hope not (fallback option) 13.3% 
No 0.0% 
  

Total Comments 15 

3.2.6 Benefits to Society from the GLSA Program 

The survey asked farmers what they thought the societal benefits of the GLSA 
program were. About 70% of the comments pointed to wildlife habitat as the 
societal benefit created; 30% considered the GLSA as a program supporting 
farming for the benefit of society. 

Table 3.2-6: Benefits to Society from the GLSA Program (n=15) 
Comments Percent 
  
Provides benefits for wildlife 50.0% 
Promotes biodiversity 20.8% 
Promotes farm stewardship 16.7% 
Supports the business of farming 12.5% 
  
Total Comments 24 

3.2.7 Other Comments about the GLSA Program 

Survey respondents provided numerous and wide-ranging other comments about 
the GLSA program.  
 
The range of comments indicate:  

 Need for consideration of the economic feasibility and practicality for bona 
fide farmers (e.g., GLSA returns less than crop on degraded soil and takes 
land out of the finite Delta land pool). 

 Data gaps in being able to assess the value of the program to farming (e.g., 
the value of future soil productivity benefits). 

 Targeting other indigenous wildlife (e.g., pheasants, foxes). 
 Program modifications to appeal to a wider range of farm types (e.g., shorter 

GLSAs, other types of cover). 
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Table 3.2-7: Other Comments about the GLSA Program (n=15) 
Comments Percent 
  
Need more immediate economic benefit 17.8% 
Affects land availability for farming 13.3% 
GLSA only fits certain types of farming 11.1% 
Consider alternative management of the GLSA 8.9% 
Needs to focus more on needs of bona fide farmers 8.9% 
Need better targeting of wildlife benefits 8.9% 
Need research on effect of GLSA on salinity 8.9% 
Forage/corn work as effectively for farmers 6.7% 
Soil benefit is unmistakable 6.7% 
Could use supporting equipment (a) 4.4% 
Supports other improvements, such as land leveling 2.2% 
Complements terms of municipal leases 2.2% 
  
Total Comments 45 
Notes: (a) These comments pertain to i) a problem with the worn-out condition of the no-till seeder 
and ii) a participant benefit from having a community spreader to spread manure onto GLSAs in a 
thinner and more precise manner. 

3.2.8 Financial Costs of GLSAs 

Variation in the GLSA 1st year protocols developed by growers suggests that they 
are searching for best combinations to suit individual situations. Practices and 
motivations indicated by survey respondents are shown in Table 3.2-8.  
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Table 3.2-8: Reasons for Using Indicated GLSA Protocol 
# Protocol Agronomic Reason Economic Reason 
1 Plant grass mix only, harvest in July 

 
Replenish soil 
organic matter, 
restore soil health 

Defray cost of GLSA 
Feed for livestock 

2 Plant grass mix only, don’t harvest 
 

Replenish soil 
organic matter, 
restore soil health 

Off-set cost of transition 
to organic 
Maximize DFWT benefit 

3 Plant a nurse crop of common barley/oats 
with grass mix, don’t harvest  

Replenish soil 
organic matter, 
restore soil health 

Maximize DFWT benefit 

4 Plant a nurse crop of common barley/oats 
with grass mix, grow organically, don’t harvest  

Replenish soil 
organic matter, 
restore soil health 

Off-set cost of organic 
rotation 
Maximize DFWT benefit 

5 Plant a nurse crop of certified barley/oats with 
grass mix, grow conventionally, harvest  

Replenish soil 
organic matter, 
restore soil health 

Maximize nurse crop 
benefit 

6 Plant a nurse crop of common barley/oats 
with grass mix, harvest  

Replenish soil 
organic matter, 
restore soil health 

Feed for livestock 
Obtain crop benefit 
 

7 Plant a nurse crop of common barley/oats 
with grass mix, grow organically, harvest  

Replenish soil 
organic matter, 
restore soil health 

Off-set cost of transition 
to organic  
Obtain crop benefit 

8 Plant a multi-species pollinator mix  Replenish soil 
organic matter, 
restore soil health 

Off-set cost of organic 
rotation 
Maximize DFWT benefit 
Increase pollinator 
populations 

 
 
Various operations normally take place in the spring to prepare the seed bed for 
planting. These operations are also part of preparing the land for GLSAs and should 
be attributed to the overall costs associated with establishing GLSA. 
 
Field crop operations associated with the first year of GLSA are presented in Table 
3.2-9. Machinery costs are based on numbers from survey respondents, 
corresponding to HP of tractor, width of implement and work rate (acres/hr). The 
values ($/acres) were compared to custom rates in Manitoba, Saskatchewan, and 
Alberta. Custom rates in BC may be expected to somewhat higher since the annual 
hours of use is generally lower and so costs have to be spread over fewer acres. 
The scale of equipment in BC is smaller than say, the prairies, and lower work rates 
tend to increase per acre costs. Field size and shape are often irregular leading to 
lower work rates. 
 
Table 3.2-9 indicates that all 1st year GLSA protocols, with the exception of barley 
production for higher end markets, generate negative contribution margins.  
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Table 3.2-9: Estimated Financial Costs associated with GLSA 1st Year Scenarios 
Month 

 
Field 

Operation/Input 
 

Custom 
rate 

($/ac) 

Conventional Transitional/organic 
Grass 

harvest 
Grass 

no 
harvest 

Cereal 
harvest 

Cereal 
no 

harvest 

Grass no 
harvest 

Cereal 
harvest 

 $/ac 
May Subsoil (1) $18   $18   $18 

Disk $19 $19 $19 $39 $19 $19 $39 
Pulvimulch $19 $19 $19 $37 $19 $19 $37 
Broadcast seed, 
fertilizer, drill 
(2) 

$15 $15 $15 $30 $15 $15 $15 

Grass seed/mix 
with nurse crop 

$100   $100 $100  $100 

Grass seed- no 
nurse crop 

$133 $133 $133   $133  

Nurse seed - 
common 

$24   $24 $24  $24 

Light disk or 
cultipack/ 
harrow 

$11 $11 $11 $11 $11 $11 $11 

Fertilizer $80   $80    
Jun Spray $6   $6    

Weed control $25   $25    
Jul Mower (3) $15  $15  $15 $15  

Mower/ 
conditioner 

$25 $25      

Bale $45 $45      
Aug          
Sep  Combine $37   $37   $37 

Harvest support 
/bushel 

$0.25   $21   $16 

Harrow/ted $5   $5   $5 
 Total operating 

cost 
 $267 $212 $431 $202 $212 $300 

 Land rental  $400 $400 $400 $400 $400 $400 
         
 Total direct costs  $667 $612 $831 $602 $612 $700 
         
 Product Values $/ton       
 Hay $260 $585      
 Barley $265   $663   $530 
 DFWT  $200 $400 $200 $400 $400 $200 
 Total revenue $785 $400 $860 $400 $400 $730 
         
 Contribution Margin $118 -$212 $32 -$202 -$212 $30 
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Notes: (1) Soiling is a periodic activity and is likely not a required activity for establishing a GLSA; 
(3) An average has been used. The custom rate for drill seeding with a 12-foot press drill at 4.5 
acres per hour is about $20 per acre. The rate for broadcasting at 12 acres per hour is about $10 
per acre. (3) It was mentioned that a mid-season mowing operation might be required if weeds 
got out of control. 

 
 
However, there is anecdotal evidence from survey participants that the benefits of 
the GLSA lead not only to enhanced future productivity, but also to reduced risk of 
damages from drought and unusually wet weather. The magnitude of these benefits 
is not known but helps explain why farmers show apprehension about the program 
but have not quit it outright. 

3.2.9 Economics of GLSAs 

Although the beneficial agronomic effects of grassland set-asides are generally 
accepted, the measurement of the economic benefits of GLSA are elusive for 
various reasons. These reasons include: 

 Effects of weather on yield outcomes 
 The different timelines for the expenditure of costs and reaping of benefits 
 Incomplete understanding of how soil fertility factors work in agricultural 

cropping systems 
 Difficulties in carrying out longitudinal studies 

 
Several studies have looked at GLSA effects on soil properties: 
 

1. Lussier, JM, M Krzic, Smukler, AA Bomke and D Bondar. 2019. Short-term 
effects of grassland set-asides on soil properties in the Fraser River delta of 
British Columbia. https://deltafarmland.ca/wp-
content/uploads/2020/05/cjss-2018-0097.pdf  
 
Comparison of soil properties between 2-year GLSA set-aside and continuous 
annual cropping rotation in Delta. 

 
This report indicated that the 2-year GLSA: 

 Effect differs considerably depending on baseline conditions of the 
fields. 

 Weight diameter of water-stable soil aggregates was consistently 
higher in productive fields than annual cropping rotations  

 Is effective in improving soil structure and reducing soil compaction on 
productive fields (i.e., 7% lower bulk density and 24% higher aeration 
porosity than annual cropping rotations).  

 Has no effect on total soil carbon compared to annual cropping. 
 Results in both types of fields were complicated by drainage issues and 

salt concentrations (exchangeable sodium levels). In particular, fields 
with elevated levels of sodium and drainage had lower plant growth 
and less aboveground biomass, indicating less environmental (habitat) 
value. 
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2. Walji, K, M Krzic, D Bondar and SM Smukler. 2020. Nitrogen Dynamics 

Following Incorporation of 3-Year Old Grassland Set-Asides in the Fraser 
River Delta of BC. https://www.mdpi.com/2073-4395/10/9/1382  
 
Changes in plant available N (PAN) after a 3-year GLSA set-aside compared 
to a continuous cropping system in Delta. 
 
This report indicated the following N impacts of 3-year GLSA: 

 Total N increases in GLSA fields but no significant difference in relative 
crop yield between GLSA and annual cropping rotation. 

 N availability in GLSA fields in 2nd year no different than annual 
cropping rotation, suggesting leaching in the 1st winter. 

 There may have been methodological issues in this research. 
 

3. The US established the Conservation Reserve Program (CRP) to promote 
the long-term retirement of environmentally sensitive cropland from 
production by paying farmers to establish a permanent, long-term vegetative 
cover. The program was established approximately 35 years ago and entered 
into agreements to pay farmers annual rents on land for contract periods of 
10 to 15 years. The rental rate was established through a bidding process to 
attract enrolment acres. 

 
A primary initial rationale for the program was to assist farmers financially at 
a time of inflated production costs and depressed commodity prices. A 
substantial portion of this land was of marginal productivity and highly 
erodible and the environmental objective was to establish a permanent, long-
term vegetative cover.14 

 
Nevertheless, as contracts have expired some of the land has returned to 
crop production.  Program manager have debated the rationale for setting 
the level of annual rents needed to keep CRP acres in permanent cover. One 
strategy is to calculate annual CRP rents in relation to current net returns 
from production that is foregone. Accounting for risk in price and yield 
variability indicates that risk-averse producers may prefer a somewhat lower 
constant payment with no probability of loss.15 

 
4. Nevens, F and D Reheul. 2002. The nitrogen- and non-nitrogen-contribution 

effect of ploughed grass leys on the following arable forage crops: 
determination and optimum use. European Journal of Agronomy. Vol 
16(1):57-74. https://doi.org/10.1016/S1161-0301(01)00115-0  

                                       
14 NDSU Extension Service. Bringing Land in the Conservation Reserve Program Back into 
Crop Production or Grazing. https://www.ag.ndsu.edu/publications/crops/bringing-land-in-
the-conservation-reserve-program-back-into-crop-production-or-grazing  
15 Williams, JR, RV Llewelyn, DL Pendell, A Schlegel and T. Dumler. 2009. A Risk Analysis of 
Converting CRP Acres to a Wheat-Sorghum-Fallow Rotation. Selected Paper presented top 
Southern Agricultural Economics Association Annual Meeting, Atlanta Georgia, Jan 31-Feb 
03, 2009. https://agris.fao.org/agris-search/search.do?recordID=US2016211266  
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Findings included: 

 Plowed 3-year grazed grassland out yielded continuous maize  
 N-release was highest in the 1st year, decreasing in years 2 and 3 
 High N user 1st crop after plough down reduced residual soil N and N 

leaching losses 
 85% increase in silage corn following incorporation of 3-year GLSA 

 
5. Martyn, T. 2018. Grass leys in arable rotations. ADAS. 

https://www.adas.uk/News/grass-leys-in-arable-rotations  
 

This study found that arable land put down to grass in long-term rotation (30 
years) had the following beneficial effects: 
 Control diseases 
 Improve soil organic carbon (SOC) by a factor of 2.75 times 
 Improve soil organic matter (SOM), of which 58% is SOC  
 Improve soil structure  
 Improve fertility 

 
6. Hoving, IE. Farm management and economics – grass in rotation with arable 

crops. In Conijn, JG and F Taube (eds). Grassland resowing and grass-arable 
crop rotations: Consequences for performance and environment. Second 
Workshop of the EGF Working Group “Grassland Resowing and Grass-arable 
Rotations’. Kiel, Germany, Feb 27-28, 2003. Pp 71-73. 
https://edepot.wur.nl/23906  

 
This report indicates: 
 Introduction of short grass leys into rotations (3 to 7 years, depending on 

the clover content) increasingly important for both conventional and 
organic farming 

 Less dramatic on clay soils with high soil fertility and not subject to 
drought  

 Considers the grass–maize-wheat rotation 
 Reduction in manure application due to regulations results in need to 

maintain higher soil fertility to maintain yields and the greater use of 
clovers in grass swards 

 When the grassland is ploughed in affects availability of nutrients to 
succeeding crop 

 Yield of maize in rotation with grass was up to 7% more than continuously 
grown maize 

 
7. The type of cover crop may have a role to play in whether yield increases are 

obtained,16 but the outcomes are not assured. Trials in the Fraser Valley 
found that yield increases could be associated with a particular cover crop 

                                       
16 Pacific Field Corn Association. 2018. Strategies to improve forage yield and quality while 
adapting to climate change. https://www.bcagclimateaction.ca/wp/wp-content/media/FI06-
Strategies-Improve-Forage-2018-report.pdf  
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one year and not the next. For example, in 2016 corn yield following winter 
wheat, Italian ryegrass and winter vetch was no different that winter fallow. 
However, in 2017, corn yield following winter wheat and Italian ryegrass was 
significantly higher compared to winter fallow. When the 2 years were 
averaged together, the study’s conclusion was that there was very little 
effect on final corn yield from previous winter cover crop when compared to 
winter fallow. Variable results from the various cover crop treatments were 
also recorded for corn grain percent, corn N content and corn dry matter 
content. 
 

8. Discussion points and research questions coming out of using grassland in 
crop rotations. Conijn, JG and HFM Aarts. 2003. General conclusions and 
follow-up. In Conijn, JG and F Taube (eds). Grassland resowing and grass-
arable crop rotations: Consequences for performance and environment. 
Second Workshop of the EGF Working Group “Grassland Resowing and 
Grass-arable Rotations’. Kiel, Germany, Feb 27-28, 2003. Pp 75-77. 
https://edepot.wur.nl/23906 
 
This summary highlights a range of questions that research has identified as 
critical to assessing the grassland rotations in cropping systems. 
 
Soil/crop performance: 

 What measures can be taken to maintain or improve soil quality 
(physical, chemical, or biological) in relation to crop productivity? 

 To what extent can soil quality be changed by cultivation and how long 
do these changes persist? 

 What are the main soil parameters (indicators) to look at? 
 To what extent is the soil carbon storage changed by cultivation and 

how long do these changes persist?  
 How is efficiency of fertilizer utilization influenced?  
 How should fertilization be adapted?  
 To what extent is the risk of nutrient emissions changed by cultivation 

and how long do these changes persist?  
 Is there a change in type of nutrient loss: to ground water, surface 

water or atmosphere?  
 What measures can be taken (or should be avoided) to reduce the risk 

for emissions to an acceptable level?  
 Does grass/arable crop productivity increase and how long does it 

persist? 
 Does grass/arable crop quality improve and how long does it persist? 
 How long should the length of the grass and arable period in a rotation 

be? 
 How is the resistance of crops against drought and diseases 

influenced? 
 How does clover react on reseeding and grass-arable rotations? 
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Farm Performance: 
 Will the need for additional feed (concentrates and purchased 

roughage) be influenced? 
 Will the need for additional fertilizers (mineral or purchased organic 

fertilizers) be influenced? 
 Will stability of crop production be influenced? 
 Do farm nutrient surpluses change? 
 What are the financial costs and benefits? 
 Under what farm conditions (intensity, soil type, climate, availability of 

labour) is a grass - arable rotation more attractive than permanent 
cropping?  

 How to decide about reseeding of permanent grassland (indicators)? 
 
Figure 3.2-1 illustrates the hypothetical relationships between yield and nutrient 
loss associated with the conversion of crop land to grassland and grassland to crop 
land: 
 
 

 
Figure 3.2-1: Hypothesized Effects of Grassland Renovation 

 
 The green line shows net yields (expressed as any of dry matter, N, protein, 

contribution margin) with time under continuous cropping: 
o Declining with continuous cropping  
o After renovation, spike in yield, declining until next cycle 
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 The orange line shows the pattern of loss of nutrients (primarily N) after 
renovation: 

o Higher loss of nutrients with continuous cropping pre-renovation 
o Spike in nutrient loss associated with establishing the grassland 
o Greatest risk of N losses immediately after renovation (resowing) 
o In following years, lower nutrient losses than under continuous 

cropping. 
 
Conceptually, the DF&WT GLSA program may have a somewhat similar impact as 
shown in Figures 3.2-2 to 3,2-5, below. In all four figures, the replenishment of soil 
health (represented by yield increase) is dependent on length of GLSA. If the 
sustainable state is defined as average yield expectation currently being achieved, 
the benefit-cost is a function of the boost in yield attained by soil rejuvenation. 
 
Hypothetically, the yield boost increases with duration of the GLSA. A 1-year set-
aside (Figure 3.2-2) is unlikely to improve fertility much, while also resulting in loss 
of reduced contribution margin by the farmer.  
 
 
 
 

 
Figure 3.2-2: Graphical Representation of the Effects from a 1-Year GLSA 
 
Intermediate term grassland set-asides are of interest because of the possibility of 
reducing the number of years of foregone income while still participating in enough 
years to obtain meaningful fertility benefits (as illustrated by Figures 3.2-3 and 3.2-
4).  Much of the economic discussion to follow focusses on the characteristics and 
dynamics of this relationship. 
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Figure 3.2-3: Graphical Representation of the Effects from a 2-Year GLSA 
 
 

 
 
Figure 3.2-4: Graphical Representation of the Effects from a 3-Year GLSA 
 
Longer set-asides, such as shown in Figure 3.2-5, may be expected to provide a 
larger accumulated fertility boost that may not only compensate for lost revenue 
during the set-aside but may enable enhanced yields into the future. Graphically, 
the area under the gold line and above the “sustainable state” would have to 
exceed the area under the “sustainable state” line bounded by the gold line for a 
positive net return to occur. As the figure suggests, not all of the benefits can be 
seen because they continue to occur into the future. As well, as yield expectations 
fall below productivity expectations of the sustainable state, the likelihood is 
greater that GLSA benefits will be economically attractive. 
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Figure 3.2-5: Graphical Representation of the Effects from a 4-Year GLSA 
 

3.2.10 Estimated Economics of GLSAs in Delta 

 
The information from the preceding section has been applied in a modeling of GLSA 
conditions in Delta. Many of values of the variables are hypothetical, given the 
absence of scientific quantification of fertility factors influenced by GLSAs. 
Nevertheless, identification of data gaps and weak assumptions is a first step in 
asking questions that further investigations into the complex processes at work. 
 
Section 3.2.9, above examined 1st year costs associated with establishing GLSAs. 
However, any GLSAs that have a duration of more than one year have opportunity 
costs associated with keeping land out of cash crop production. 
 
The opportunity cost associated with keeping land out of production likely exceeds 
the GLSA payment offered to participating farmers. The common assumption is that 
degraded land would benefit to the greatest degree from GLSA enrolment, implying 
that a best-case scenario for GLSAs would be when economic return form degraded 
land were effectively zero. In the following modelling, degraded soils are defined as 
when the contribution margin from cropping falls below zero. 
 
Attractiveness of the GLSA program to farmers is dependent on whether the 
benefits outweigh the costs of participation. This requires an understanding of the 
trade-offs between shorter-term profitability and longer-term sustainability. A 
recent study has also described this as a trade-off of risk for resilience.17 
Essentially, the economic rationale for participation is that a) shorter-term losses 

                                       
17 OECD. 2020. Strengthening Agricultural Resilience in the Face of Multiple Risks. OECD 
Publishing, Paris. https://doi.org/10.1787/2250453e-en  
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are exceeded by longer-term gains and/or that b) the risks of obtaining economic 
returns decline sufficiently to make GLSA enrolment the preferred option.  Since the 
benefits and costs occur in different time frames, choice of discount rate is an 
additional variable required to undertake present-value estimates.  
 
To explore this relationship, discussion of the variables at play and their sensitivity 
to various assumptions is further explored. 
 
Conceptually, the value of GLSA to farmers is related to the improvement of 
degraded soil conditions leading to higher future crop productivity. The key 
variables in this analysis are: 

 A schedule of yields associated with range of hypothetical soil productivities 
 A schedule of direct costs associated with schedules of yields 
 The starting level of degradation of the soil of the enrolled field, expressed as 

existing yield potential. 
 A schedule of prices associated with selected crops. 
 The rate of soil degradation when not using the GLSA program, expressed as 

change in yield year by year going forward. 
 The rate of soil improvement from GLSA enrolment, expressed as change in 

yield potential after the GLSA ends. 
 The depreciation rate to be applied to future benefits and costs. 
 The crop rotation utilized by the farmer. 
 Whether a winter cover crop (CC) or intercropping (IC) is used on fields 

continuously cropped. 
 
For the purposes of further investigation, a number of assumptions were made 
about the sign and magnitude of variables that would have an effect on GLSA 
economics. As noted above, the general consensus is that GLSA’s restore fertility 
and productivity in subsequent cropping. But trials have been difficult to replicate in 
the field due to a number of factors including weather variability, the accruing of 
benefits over multiple years, and the presence of other factors that may detract 
from “yield” if adaptive management is not effective.  
 
Table 3.2-10 shows key assumptions used in this modelling. The values selected 
are hypothetical and are intended to be manipulated in “what if” scenarios. In 
essence, the questions that are being asked are: How large do the coefficients of 
these variables have to be to provide the effect that is needed to substantiate GLSA 
practices on economic grounds? This approach is expected to identify research 
needs that might illuminate the rationale for incorporating GLSAs in cash cropping 
rotations. 

3.2.10.1 Incremental Effects of Cropping Systems and GLSA 
The type of cropping system used has a substantial effect on the rate and extent of 
yield degradation over time. This complicates any attempt to ascribe and quantify 
the net benefit effect of a GLSA.   
 
There continuum of year-over-year cropping systems includes: 

a. Continuous cropping 
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b. Crop rotation 
c. A. or b., with annual cover cropping and/or manure application between 

crops 
d. A. or b., with perennial cover cropping and/or manure application within 

cropping cycles 
 
Continuous Cropping  
Continuous cropping usually refers to a system in which certain crops are 
''replanted” in soils that had previously supported the same or similar plant species. 
Same crop continuous cropping of soils is associated with degradation of soil 
organic matter, nutrient depletions and imbalances, and soil structural instability. In 
addition, soil-borne plant diseases and nematodes increase as beneficial soil biota 
decline. Many crops exhibit suppressed plant growth and decline in crop 
productivity when planted repeatedly on the same site. The phenomenon is called 
replant problem.18 
 
Planting of the same crop causes the buildup of detrimental biological, chemical, 
and physical agents in the soil. Examples of yield loss in continuous same-crop 
cropping systems include Manitoba canola, with yields declining 20% to 30% of 
normal with 5 to 10 years. In the US mid-west, continuous corn and soybean 
cropping is indicated to have yield penalties of 4.3% and 10.3 % annually, 
respectively.19 It may be noted that “…organic farming regulations and subsidies in 
some countries specify the types of rotations that must be used for farmers to 
qualify. There is often a rule against continuous cropping of the same crop species 
and a requisite to include legumes in at least half of the years in a crop sequence.20 
 
Delta growers may continuously crop certain crops and appear to resort to 2-year 
rotations in some situations (e.g., potatoes), depending on weather, prices, and 
other factors. Silage corn is often continuously cropped in the Fraser Valley. 
 
Crop Rotation 
In practice, growers follow a crop rotation that is not growing a specific crop in a 
specific year of the rotation cycle. Instead, a cropping sequence is maintained, such 
as potatoes - cereal - pulse – brassica, etc. Crop rotations help to reduce the 
rapidity by which nutrient imbalances may develop in the soil, and in the control of 
weeds and soil borne plant diseases.   
 

                                       
18 Xingyue, L et al. 2016. Effects of long-term continuous cropping on soil nematode 
community and soil condition associated with replant problem in strawberry habitat. 
Scientific Reports. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4978966/  
19 Seifert, A et al. 2017. Continuous Corn and Soybean Yield Penalties  across Hundreds of 
Thousands of Fields. Agronomy Journal. 
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2016.03.0134  
20 Francis, C. 2005. Crop Rotations. In Encyclopedia of Soils in the Environment. Pp 318-
322. https://doi.org/10.1016/B0-12-348530-4/00253-8  
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The beneficial yield effect of crop rotations is well established21. Various scientific 
evidence indicates that crop rotation can increase crop yields by 10 to 25% 
compared to monoculture. 
 
Continuous Cropping with Annual Cover Cropping and/or Manure 
Application 
Cover cropping and manure applications in a continuous cropping system both have 
beneficial effects that may slow degradation of soil fertility and decline in yield 
potential. Nevertheless, research indicates that these practices cannot completely 
offset adverse effects of continuous cropping related to buildup of pests and disease 
and soil nutrient imbalances. Historically, continuous cropping might have been 
interrupted with a rest year (e.g., summer fallow), resulting in a mineralized benefit 
of about 30-35 lbs N per acre, weed control, accumulation of plant available water 
in the soil profile, and breaking of pest and diseases cycles. However, summer 
fallow also had negative environmental impacts related to wind and water erosion, 
nitrate leaching, decomposition of organic matter. 
 
As such, GLSA services the same purposes but without the environmental risks 
noted above. However, the rate and level of soil degradation at which the GLSA 
benefit would be more significant than benefits from cover cropping and/or manure 
application is difficult to determine.  
 
Crop Rotation with Annual Cover Cropping and/or Manure Application 
The effect of cover cropping and manure application on year-over-year crop 
rotation is to slow degradation of soil fertility and decline in yield potential to an 
even greater degree than for continuous cropping.  
 
Nevertheless, over time this cropping system also leads to reduced soil organic 
matter, loss of soil biota and bio-control agents, degradation of soil structure and 
accumulation of pest and diseases from re-incorporated residues. In addition, 
continuous cropping leads to other effects from excessive tillage, mining of 
elements and reliance on applied fertilizers. The term “soil disinfestation” is used to 
describe the need for replenishment of microorganisms and rhizobacteria and in the 
process, to break the cycles of pests and disease and replenish soil organic matter. 
 
Research comparing organic and conventional crop rotation systems has indicated 
that organic rotations create better soil structure and wet aggregate stability 
benefits than conventional due to the use of perennial grass/clover leys22. However, 
further research is needed with respect to host of factors including: 

 improved quantitative linkages between soil structure and crop growth, 
 the consequences to soil structure and nutrient cycling of crop residue 

incorporation, 
                                       
21 Nevens, F and D Reheul. 2001. Crop rotation versus monoculture; yield, N yield and ear 
fraction of silage maize at different levels of mineral N fertilization. Netherland s Journal of 
Agricultural Science. 49:405-425. https://biblio.ugent.be/publication/443920  
22 Ball, B et al. 2005. The role of crop rotations in determining soil structure and crop 
growth conditions. Can. J. Soil Science. 
https://www.nrcresearchpress.com/doi/pdfplus/10.4141/S04-078  
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 developing natural disease suppression,  
 amelioration of subsoils by crop roots, the fate of carbon deposited by plant 

roots in soil and  
 the fate of organic nitrogen in soil.  
 to enable the potential benefits of rotations in the management of soil. 

 
Conservation crop rotations, i.e., where legumes and grasses are added to 
rotations, have shown increased soil organic yields and higher yields23. In Australia, 
a 60:40 ratio of crop to pasture has been found necessary to sustain the soil 
microbes that generate stable organic matter and organic N balance. 
 
Summary Observations  
The foregoing discussion suggests the following: 

 Perennial crops in a crop rotation have beneficial effects that are not 
replicated by cover cropping between crops and/or soil amendments (e.g., 
manure). 

 The existing cropping system has a determining effect on the rate of annual 
yield decline and varies as a function of the use of manures and frequency of 
cover cropping.  The present value of the GLSA benefit needs to exceed this 
rate in order for GLSA to be attractive. 

 The accumulated soil degradation on a subject field needs to be significant 
enough that it is not sensible to use continued cover cropping and/or manure 
application to maintaining low and declining productivity and a reset via 
GLSA is economically more attractive. 

Table 3.2-10: Assumptions Related to Evaluation of Cost and Benefits from 
Participation in the GLSA Program 

Variable  Assumption 
Continuous cropping annual incremental yield effect  -2% 
Winter cover cropping (CC) annual incremental yield effect +0.50% 
Inter-seeded cover crop (IC) annual incremental yield effect +0.50% 
1-year GLSA annual incremental yield effect +1.0% 
2-year GLSA annual incremental yield effect +2.0% 
3-year GLSA annual incremental yield effect +3.5% 
4-year GLSA annual incremental yield effect +5.0% 
Discount rate  +3.0% 
GLSA cost-share rate  $400/ac 

 
  

                                       
23 USDA. Conservation Crop Rotations Effects on Soil Quality. Soil Quality – Agronomy. 
Technical Note No. 2. 
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_053269.pdf  
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3.2.10.2 Schedule of Yields 
The economic survey undertaken in this investigation did not generate reliable 
values for yields of field crops grown in Delta. For the purposed of discussion and 
analysis, BC average yield data is used to represent actual yields in Delta. These 
yields can be adjusted, based on additional information.   
 
The “current” yield values for each crop in Table 3.2-11 are based on Statistics 
Canada average yield data for BC for the period 2015 to 2019. “Optimal” yield is an 
estimate of the attainable yield potential for each crop assuming that soil 
productivity conditions were restored by means of additional soil organic matter, 
tilth, porosity, pH, etc. (as function of GLSA enrolment). The value of scavenging 
excess nutrients is assumed to be included. Quality is assumed to be correlated 
with, and represented by, yield. 
 
“Degraded” yield is estimated as a yield level at which the contribution margin24 for 
the crop would essentially be zero, and which would be a critical time to consider 
soil rehabilitation.   

Table 3.2-11: Estimated Crop Yield Potentials in Relation to Soil Condition 
Crop Soil Condition 

 
Optimal Current (1) Degraded 

Tons per acre 
 

Potatoes 20 15.31 12 
Fresh green peas 3 2.15 1.8 
Fresh green beans 4 3.03 2.4 
Fresh turnips 15 11.29 7.25 
Fresh cabbage 15 12.84 9.7 
Fresh beets 15 10.25 9 
Fresh pumpkins 15 12.01 9 
Spring barley 3 2.5 1.8 
Silage corn (wet tons) 32 23 16 
Notes: (1) Based on Statistics Canada average yields in BC (2015-2019) 
Source: Statistics Canada. Table: 32-10-0365-01. 
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3210036501#timeframe  

 

3.2.10.3 Schedule of Direct Costs 
The economic survey undertaken in this investigation did not generate reliable 
values for direct costs of growing field crops in Delta. For the purposes of discussion 
and analysis, it is assumed that under optimal yields the crops would generate a 
contribution margin of 40% of gross revenues and direct costs would consist of 
60% of gross revenues (Table 3.2-12). While yields would vary across the yield 
scenarios, it is assumed direct costs would not. The relation of contribution margin 
to hypothesized soil condition is presented in Table 3.2-13. 
                                       
24 Contribution margin = Total farm gate revenues minus direct costs of production 
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Table 3.2-12: Schedule of Average Gross Revenues, Direct Costs and Contribution 
Margins under Current Production  

Crop Current Production 
 

Price  
($/ton) (1) 

Gross Revenue 
($/ac) 

Direct Costs 
($/ac) 

Contribution Margin 
($/ac) 

Potatoes $559 $8,558 $6,708 $1,850 
Fresh green peas $1,713 $3,683 $3,083 $600 
Fresh green beans $825 $2,500 $1,980 $520 
Fresh turnips $803 $7,853 $5,782 $2,072 
Fresh cabbage $683 $8,770 $6,557 $2,213 
Fresh beets $864 $8,856 $7,776 $1,080 
Fresh pumpkins $415 $4,984 $3,735 $1,249 
Spring barley $265 $663 $477 $186 
Silage corn (estimate) $50 $1,150 $800 $350 
Notes: (1) Based on statistics Canada average value per ton in BC (2015-2019) 
Source: Statistics Canada. Table: 32-10-0365-01. 
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3210036501#timeframe  

Table 3.2-13: Schedule of Estimated Contribution Margin in Relation to Yield Scenario 
Crop Contribution Margin 

(as Percent of Gross Revenues) 
 

Optimal Current (1) Degraded 
Potatoes 40% 22% 0% 
Fresh green peas 40% 16% 0% 
Fresh green beans 40% 21% 0% 
Fresh turnips 40% 26% 0% 
Fresh cabbage 40% 25% 0% 
Fresh beets 40% 12% 0% 
Fresh pumpkins 40% 25% 0% 
Spring barley 40% 28% 0% 
Silage corn 50% 30% 0% 
Notes: (1) Based on statistics Canada average yields in BC (2015-2019) 
Source: Statistics Canada. Table: 32-10-0365-01. 
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3210036501#timeframe  

 
 
Table 3.2-14 indicates current average yields obtained for selected vegetable crops 
in BC in relation to optimal and degraded soil conditions as a function of 
contribution margin. In the modeling to follow, any yield expectation below 
“degraded” would result in a negative contribution model. From a farm 
management perspective, however, the yield goal may be to maintain average BC 
yields going forward, meaning that depressed contribution margins could also 
trigger GLSA enrolment. 
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Table 3.2-14: Yield Assumptions correlated to Contribution Margins by Crop 
Crop Contribution Margin 

(as Percent of Gross Revenues) 
 

Optimal 
40% 

Current (1) Degraded 
0% 

Corresponding Yields (tons/ac) 
 

Potatoes 20 15.31 12 
Fresh green peas 3 2.15 1.8 
Fresh green beans 4 3.03 2.4 
Fresh turnips 15 11.29 9 
Fresh cabbage 15 12.84 9 
Fresh beets 15 10.25 9 
Fresh pumpkins 15 12.01 9 
Spring barley 3 2.5 1.8 
Silage corn 32 23 16 
Notes: (1) Based on statistics Canada average yields in BC (2015-2019) 
Source: Statistics Canada. Table: 32-10-0365-01. 
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3210036501#timeframe  

 
The costs of cover cropping, GLSA installation and land rent are included in the cost 
calculations. Revenues from GLSA payments and cover cropping are included in the 
income calculations. These values can be manipulated in the modelling. 

3.2.10.4 Starting Level of Soil Degradation and Discussion of Key 
Assumptions 

How yield fares going forward depends on key assumptions. The following 
assumptions are not supported by empirical studies for Delta conditions but are 
intended to identify the considerations that are necessary to evaluate and compare 
GLSA costs and benefits. The reader is advised to use caution in interpreting the 
values generated by these calculations. 
 

 The variable “annual yield decline” without cover cropping or GLSA is 
estimated to be 98% (-2%) of previous year yield. That is, if potato yield in 
the preceding year is 16 tons/acre, current year yield expectation would be 
16*98% = 15.68 tons.  
 

 The variable “annual yield benefits due to cover cropping (CC)” is assumed to 
be 0.5% of previous year yield. That is, cover cropping is assumed to offset 
about 25% of the yield decline due to year-over-year cropping in any given 
year. It should be emphasized that this average includes fields that suffer no 
waterfowl damage and others that are completely devoured by waterfowl in 
any given year. 

 
 The variable “annual yield benefit due to GLSA” is assumed to be the 

increased yield potential associated with the GLSA, which in turn is a function 
of how low the pre-GLSA yield is and the optimal yield in the agricultural area 
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(i.e., the more degraded the soil, the larger the benefit). For the purposes of 
analysis, it is assumed that yield expectations increase by some portion of 
the gap between optimal and current yield expectations and at a diminishing 
rate of return as yield expectation increases. Overall, 4 years of GLSA is 
assumed to contribute a 10-12% yield increase over pre-GLSA yield 
expectations25. Please refer to section 3.1 on cover cropping for further 
discussion. 

 
For the purposes of modelling, two situations have been examined. The first is the 
effect of GLSAs on degraded fields, defined to be those fields that do not generate a 
positive contribution margin and are not receptive to cropping management.  The 
second situation is considered much more common, where the fields are 
moderately productive but have lost fertility over time and greater amounts of 
inputs are required to maintain yields.  The average BC yield (Statistics Canada) 
has been used as the base average yield. That is, the average yield attained in BC 
is assumed to be the current yield expectation. Five scenarios are considered: 
  

 The base case Scenario #1 is a continuous cropping rotation with no cover 
cropping and barley part of the rotation 1 year out of 4. This is somewhat 
similar to a year-over-year cash crop rotation with CC that is excessively 
over-grazed in any given year, but without the expenditure to establish the 
over crop. 
 

 Scenario #2 is a cropping rotation with CC 1 year in 4 after barley in the 
rotation and assuming a small proportion of the biomass surviving to be 
incorporated into the soil. 
 

 Scenario #3 is a continuous cropping rotation with CC of vegetable crops 
every year with various rotated cover crops, depending on cash crop grown. 

 
 Scenario #4 is a cash cropping rotation after a GLSA, with CC 1 year out of 4 

after barley in the rotation. Sub-scenarios include: 
o 1-year GLSA 
o 2-year GLSA 
o 3-year GLSA 
o 4-year GLSA 

 
 Scenario #5 is a cash cropping rotation after a GLSA, with CC occurring 

every year. Sub-scenarios include: 
o 1-year GLSA 
o 2-year GLSA 
o 3-year GLSA 
o 4-year GLSA 

                                       
25 Although studies elsewhere indicate these values, it should be noted that this result was 
not replicated in studies on 3-year GLSA set-asides recently carried out in Delta. 
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3.2.10.5 Crop Rotations 
Crop rotation is a practice of growing crops of different families sequentially to 
minimize pest, disease and weed problems, replenish soil nutrients, and prevent 
imbalances or “wearing-out” of soil nutrients. Crop rotations utilized by Delta cash 
crop producers tend to be centered on potatoes, legumes, and barley. Ideally, crops 
would be grown in a 4-year rotation, meaning that any particular crop planted in a 
field in year 1 will not be returned to that field until year 5.  
 
However, cropping economics has led some growers to shorten rotations to 2 and 3 
years, risking less control of weeds, pests, and disease problems. As markets for 
legumes (e.g., green peas and green beans) have weakened, some growers are 
putting other crops into their rotations, such as cabbage, pumpkins, and beets. 
Generally, heavy feeder crops are followed by lighter feeder crops while heavy 
feeder crops follow soil enriching and soil building crops (cereals, grasses, 
legumes). Crop rotations assumed in the analysis are presented in Table 3.2-15 
(degraded fields) and 3.2-16 (average fields). These can be manipulated in the 
modelling.
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Table 3.2-15: GLSA Crop Rotations and Cropping Cycles on Degraded Fields 
Year 

 
Scenario  

#1 
Scenario  

#2 
Scenario  

#3 
Scenario  

#4a 
Scenario #4b Scenario 

 #4c 
Scenario #4d Scenario #5a Scenario #5b Scenario #5c Scenario #5d 

1 
 

Potatoes Potatoes Potatoes 
-CC 

GLSA GLSA GLSA GLSA GLSA GLSA GLSA GLSA 

2 Peas Peas Peas  – CC  Potatoes GLSA GLSA GLSA Potatoes 
-CC 

GLSA GLSA GLSA 

3 Silage corn Silage corn Silage corn 
-CC 

Peas Potatoes GLSA GLSA Peas - CC Potatoes 
-CC 

GLSA GLSA 

4 Barley – no 
CC 

Barley  – CC 
(1) 

Barley  – CC Silage corn Peas Potatoes GLSA Silage corn 
-CC 

Peas - CC Potatoes 
-CC 

GLSA 

5 
 

Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

Barley- CC Silage corn Peas Potatoes Barley - CC Silage corn  
-IC 

Peas 
-CC 

Potatoes  
-CC 

6 Potatoes Barley - CC Silage corn Peas Potatoes 
-CC 

Barley - CC Silage corn 
-CC 

Peas – CC 

7 Peas Potatoes Barley - CC Silage corn Peas -CC Potatoes 
-CC 

Barley 
- CC 

Silage corn 
-CC 

8 Silage corn Peas Potatoes Barley  – CC Silage corn 
-CC 

Peas - CC Potatoes 
-CC 

Barley – CC 

9 
 

Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-5 

Silage corn Peas Potatoes Repeat  
1-8 

 

Silage corn  
-IC 

Peas 
-CC 

Potatoes  
-CC 

10 Barley - CC Silage corn Peas Barley - CC Silage corn 
-CC 

Peas – CC 

11 Potatoes Barley - CC Silage corn Potatoes 
-CC 

Barley 
- CC 

Silage corn 
-CC 

12 Repeat 
1-11 

 

Potatoes Barley  – CC Peas - CC Potatoes 
-CC 

Barley – CC 

13 Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

Peas Potatoes Silage corn  
-IC 

Peas 
-CC 

Potatoes  
-CC 

14 Repeat  
1-6 

 

Silage corn Peas Barley 
- CC 

Silage corn 
-CC 

Peas – CC 

15 Barley - CC Silage corn Repeat 
1-10 

 

Barley - CC Silage corn 
-CC 

16 Repeat  
1-9 

 

Barley  – CC Potatoes 
-CC 

Barley – CC 

17 Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

Potatoes Repeat  
1-6 

 

Peas -CC Potatoes  
-CC 

18 Repeat 
1-5 

Silage corn 
-CC 

Peas – CC 

19 Repeat  
1-6 

Silage corn 
-CC 

20 Repeat  
1-5 

Barley – CC 
21 Repeat 

1-4 
Repeat 

1-4 
Repeat 

1-4 
Potatoes 

-CC 
22 Peas- CC 
23 Repeat  

1-2 
Repeat  

1-2 
Repeat 

1-2 24 
No. of crops 24 24 24 20 18 18 14 20 20 18 18 

Notes: (1) CC= winter cover cropping. 
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Table 3.2-16: GLSA Crop Rotations and Cropping Cycles Based on Fields with Average Yield 
Year 

 
Scenario  

#1 
Scenario  

#2 
Scenario  

#3 
Scenario  

#4a 
Scenario #4b Scenario 

 #4c 
Scenario 

#4d 
Scenario #5a Scenario #5b Scenario #5c Scenario 

#5d 
1 
 

Potatoes Potatoes Potatoes 
-CC 

GLSA GLSA GLSA GLSA GLSA GLSA GLSA GLSA 

2 Peas Peas Peas  
– CC  

Potatoes GLSA GLSA GLSA Potatoes 
-CC 

GLSA GLSA GLSA 

3 Silage corn Silage corn Silage corn 
-CC 

Peas Potatoes GLSA GLSA Peas 
- CC 

Potatoes 
-CC 

GLSA GLSA 

4 Barley 
 – no CC 

Barley  
– CC (1) 

Barley 
 – CC 

Silage 
corn 

Peas Potatoes GLSA Silage corn 
-CC 

Peas 
- CC 

Potatoes 
-CC 

GLSA 

5 
 

Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

 

Silage corn Peas Potatoes Repeat 
1-4 

 

Silage corn  
-CC 

Peas 
-CC 

Potatoes  
-CC 

6 Repeat 
1-5 

Silage corn Peas Barley 
- CC 

Silage corn 
-CC 

Peas  
– CC 

7 Barley 
- CC 

Silage corn Potatoes 
-CC 

Barley 
- CC 

Silage corn 
-CC 

8 Potatoes Barley  
– CC 

Peas 
-CC 

Potatoes 
-CC 

Barley  
– CC 

9 
 

Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

Repeat  
1-4 

 

Peas Potatoes Repeat 
1-4 

 
 

Silage corn  
-CC 

Peas 
-CC 

Potatoes  
-CC 

10 Silage corn Peas Repeat 
1-9 

 

Silage corn 
-CC 

Peas  
– CC 

11 Repeat 
1-5 

 

Barley 
- CC 

Silage corn Barley 
- CC 

Silage corn 
-CC 

12 Repeat 
1-11 

 

Barley  
– CC 

Repeat 
1-11 

Barley  
– CC 

13 Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

Repeat  
1-4 

 

Repeat  
1-12 

 

Repeat 
1-4 

 

Repeat  
1-12 14 

15 
16 Repeat 

1-5 
 

17 Repeat 
1-4 

Repeat 
1-4 

Repeat 
1-4 

Repeat  
1-4 

 

Repeat 
1-4 

 
18 
19 GLSA 
20 GLSA 
21 Repeat 

1-4 
Repeat 

1-4 
Repeat 

1-4 
Repeat  

1-4 
 

GLSA Repeat 
1-4 

 

Potatoes 
-CC 

22 GLSA GLSA Peas 
- CC 

GLSA 

23 Potatoes GLSA Silage corn  
-CC 

GLSA 

24 Peas GLSA Barley 
- CC 

GLSA 

No. of crops 24 24 24 18 14 16 16 18 18 16 16 
Notes: (1) CC= winter cover cropping. 
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The crop rotations of the five scenarios (and sub-scenarios) are presented in the 
Tables 3.2-15 and 3.2-16. In the modelling, crops in any particular cell in the 
Tables are interchangeable and can be switched. For example, various legumes or 
pulses can provide an N addition to the soil, various cereals are interchangeable 
and brassicas and other vegetables are often interspersed in the rotation depending 
on market opportunities. While for the purpose of analysis a simple rotation has 
been assumed, the model allows the selection of other crops.   
 
Currently, potatoes are a mainstay in the crop rotation because they generate the 
largest contribution margins.  Where the rotation cycle is shortened on some farms, 
diseases, pests, nutrient imbalances can be created. Traditionally, a potato-legume- 
cereal/grass rotation has been followed in Delta. 

 
3.2.10.6 Scenario Analysis 
The assumptions correlated with the Scenarios are summarized in Table 3.2-16. 

Table 3.2-16: Assumptions Used in the Scenarios 
Scenario Cash Cropping 

rotation annual 
incremental yield 

effect 

Cover cropping 
(CC) annual 

incremental yield 
effect 

Inter-seeding  
 (IC) annual 

incremental yield 
effect 

GLSA incremental 
yield effect 

Annual yield effect  
#1: No GLSA – No 
CC (1) 

-2% 
every year 

no no no 

#2: No GLSA – CC 
1 year of 4  

-2% 
every year 

0.50% 
1 year of 4 

no no 

#3: No GLSA –  CC 
every year 

-2% 
every year 

0.50% 
every year 

0.35% 
(not applied) no 

#4: a) 1-year GLSA 
– CC 1 year of 4 

-2% 
every year 

0.50% 
1 year of 4 n/a 

+1.0% 

b) 2-year GLSA +2.0% 
c) 3-year GLSA +3.5% 
d) 4-year GLSA +5.0% 

#5: a) 1-year GLSA 
– CC every year 

-2% 
every year 

0.50% 
every year 

0.35% 
(not applied) 

+1.0% 

b) 2-year GLSA +2.0% 
c) 3-year GLSA +3.5% 
d) 4-year GLSA +5.0% 

Notes: (1) CC = winter cover cropping established after current year crop; (2) IC =a cover crop inter-seeded or 
over-seeded into a cash crop as a cover crop until first frost. This option is available for analysis but was not 
applied. 
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The analysis projects contribution margins with the following considerations and 
observations: 

 Scenarios #1, #2 and #3 are 4-year cropping cycles. The other Scenarios 
with GLSAs in the rotation have different cropping cycles. 
 

 For a degraded field (generating zero contribution margin) results, the 
analysis used an incremental yield benefit from GLSA based on years of 
GLSA. These values are considered conservative as they are roughly 
comparable to observed WCC yield benefits (in the literature), but GLSAs are 
on the land for a longer period of time. Assumed yield benefits (annual yield 
increases from Table 3.2-10) as follows: 
 

o 1-year GLSA >1% yield increase 
o 2-year GLSA >3% yield increase (1.01*1.02) 
o 3-year GLSA >6.6% yield increase (1.01*1.02*1.035) 
o 4-year GLSA >12% yield increase (1.01*1.02*1.035*1.05) 

 
 An incremental yield reduction of 2% annually from year-over-year crop 

rotation 
 

 Negligible benefits from cover cropping due to waterfowl depredation, GLSAs 
lengthen the cropping cycle which continues until the stored fertility benefits 
are expended and a degraded state reappears. 
 

 Using the same methodology for average fields, the “kick-in” for GLSA occurs 
when the crop yield expectation drops below the average yield. As noted in 
Table 3.2-13 and 3.2-14 above, contribution margins on average fields are 
assumed to be above degraded fields but substantially lower than in fields 
under optimal fertility. 
 

 Crop cycle for degraded fields is defined here as the number of years after 
GLSA that it takes to decline to degraded status again as a function of 
number of years of GLSA. Based on the variable coefficient assumptions in 
Table 3.2-16, above, the crop cycles for the Scenarios (including GLSA years) 
on degraded fields are assumed as follows: 

o Scenario #4a - 1-year GLSA, WCC 1 year of 4 – 5 to 8 years 
o Scenario #4b – 2-year GLSA, WCC 1 year of 4 - 11 years 
o Scenario #4c – 3-year GLSA, WCC 1 year of 4 - 15 years 
o Scenario #4d – 4-year GLSA, WCC 1 year of 4 - 19 years 
o Scenario #5a – 1-year GLSA, WCC every year - 6 to 8 years 
o Scenario #5b – 2-year GLSA, WCC every year - 14 years 
o Scenario #5c – 3-year GLSA, WCC every year - 18 years 
o Scenario #5d – 4-year GLSA, WCC every year - 23 years 

 
 Crop cycle for “average yield” fields is defined here as the number of years 

after GLSA that it takes to decline to “average yield” status again as a 
function of number of years of GLSA. Based on the variable coefficient 
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assumptions in Table 3.2-16, above, the crop cycles for the Scenarios 
(including GLSA years) on average fields are assumed as follows: 

o Scenario #4a – 1-year GLSA, WCC 1 year of 4 – 4 years 
o Scenario #4b – 2-year GLSA, WCC 1 year of 4 - 5 years 
o Scenario #4c – 3-year GLSA, WCC 1 year of 4 - 11 years 
o Scenario #4d – 4-year GLSA, WCC 1 year of 4 - 12 years 
o Scenario #5a – 1-year GLSA, WCC every year - 4 years 
o Scenario #5b – 2-year GLSA, WCC every year - 5 to 9 years 
o Scenario #5c – 3-year GLSA, WCC every year - 11 years 
o Scenario #5d – 4-year GLSA, WCC every year - 16 years 

 
 The mathematical reason why degraded fields take longer to return to 

degraded state is that the improvement from GLSA is assumed to be a larger 
annual increment and therefore, degradation back to initial degraded state 
takes longer. Annual GLSA benefits are modelled to be smaller on land that is 
more fertile, i.e., as represented by average BC yields. 

 
 The time period for comparison is an important consideration. If 5 years were 

to be used as a comparison period, the 4-year GLSA would generate only one 
year of cropping and therefore the GLSA benefits would not have been totally 
incorporated into the analysis. The appropriate time frame is one in which all 
Scenarios complete their cropping cycles completely, i.e., for example, the 
time period would be 192 years to fully accommodate cropping cycles of 12 
and 16 years (12*16=192). However, it is not practical to use such a lengthy 
time frame since most farmers use much shorter reference periods for 
making economic decisions. This analysis uses a 24-year period for 
comparison of the Scenarios, realizing come of the cropping cycles 
cost/benefits are only partly realized. 

 

3.2.10.7 Estimated Economic Impact of GLSAs on Degraded Fields 
The first stage of analysis examined the effect of GLSAs on degraded fields (zero 
contribution margin). These fields often will not respond to inputs and need to be 
rehabilitated. It would appear to be a “no-brainer” to adopt GLSA measures 
wherever degradation is so severe that management cannot compensate for the 
fertility shortfall, or where more intensive management (such as level or fertilizer 
application or increased herbicide use) would be economically prohibitive. As Table 
3.1-17 shows, the present values of cumulative negative contribution margins in 
Scenarios #1, #2, and#3 increase over time. This means that on degraded fields, 
the opportunity cost of inserting GLSAs into the crop cycle is effectively zero. 

 
 Based on 1) a 4-year cropping cycle, 2) an incremental yield reduction of 2% 

annually from year-over-year crop rotation, 3) negligible benefits from cover 
cropping due to waterfowl depredation, 4) land rental of $400 per acre, and 
5) $60 cover crop cost-share, and 6) average cover crop costs of $100 per 
acre (across crops in a 3-year rotation), the present value of cumulative 
negative contribution margins in Scenarios #1, #2, and#3 only increase over 
time. In the current situation where the cost-share benefit of cover cropping 
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only exceeds establishment costs after barley, the analysis suggests that 
cover cropping 1 year out of 4 years results in relatively less degradation 
over time. However, annual cover cropping (Scenarios #3) actually does 
worse than Scenario #2 since the cost-share does not cover full 
establishment costs after crops other than barley and the positive fertility 
effect is likely to be very modest due to the extent of waterfowl depredation. 
Without cost sharing, the low return on cover cropping exceeds the benefit 
and is suggested to increase economic impacts rather than mitigate them. 
 

 Scenario #4 suggests that GLSAs are effective in creating positive 
contribution margins (CMs), combined with CC 1 year out of 4. However, the   
CMs are small. In many years, while the yield expectation may be higher 
than the degraded level and generating a positive CM, that CM is smaller 
than the land rental rate. Shorter GLSAs generate lower present values than 
longer GLSAs across all time frames (Table 3.2-17). Variation in present 
values between time frames for any given Scenario may be a function of 
partial realization of benefits (for example, at 15 years, only 11 and 12 years 
of cropping would have occurred in Scenarios #5 and #4, respectively). 
 

 Scenario #5 indicates that the 4-year GLSA in combination with annual cover 
cropping generates a higher present value of cumulative CMs than the other 
scenarios. However, based on the rule of cropping so long as the yield 
expectation is above degraded yield, several of the later years generate CMs 
below the land rental rate. This suggests that shorter cropping cycles would 
be required to rehabilitate degraded land. 

 
 GLSAs lengthen the cropping cycle, compared to non-GLSA options, which 

continues until the stored fertility benefits are expended and a degraded field 
re-occurs (generating zero contribution margin). 

 
 

Table 3.2-17: Present Value of Estimated Economic Impact of GLSAs on Degraded 
Fields 

 

Scenario GLSA Length 5 years 10 years 15 years 20 years 24 years
Scenario 1 No GLSA -$2,785 -$6,158 -$9,479 -$12,778 -$15,734
Scenario 2 No GLSA -$2,716 -$5,974 -$9,170 -$12,315 -$15,148
Scenario 3 No GLSA -$2,754 -$5,874 -$8,887 -$11,793 -$14,384
Scenario 4a 1-Year GLSA -$808 -$1,697 -$2,203 -$2,877 -$3,302
Scenario 4b 2-Year GLSA $355 -$506 $174 -$359 -$408
Scenario 4c 3-Year GLSA $1,213 $1,100 $203 $1,756 $1,821
Scenario 4d 4-Year GLSA $1,328 $2,260 $1,931 $1,399 $2,843
Scenario 5a 1-Year GLSA -$846 -$1,873 -$3,149 -$3,855 -$4,302
Scenario 5b 2-Year GLSA $316 -$433 -$1,566 -$1,504 -$1,701
Scenario 5c 3-Year GLSA $1,158 $1,135 $488 -$182 $477
Scenario 5d 4-Year GLSA $1,283 $2,312 $2,189 $1,538 $890
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3.2.10.8 Estimated Economic Impact of GLSAs on Fields with Average Yields 
The degraded field situation is likely quite limited in Delta and a more realistic state 
of affairs is that farmers are achieving average yields, with increased inputs, that 
are somewhat depressed from what was obtainable with fewer inputs historically. In 
other words, natural fertility has declined even as management has increased. 
 
The second stage of analysis examined the economic impact of GLSAs on field with 
average yields, based on BC production data (Statistics Canada). Fields in this state 
still produce a positive contribution margin but when fixed costs are included, the 
impact on the overall farm operation may be trending negative, certainly over the 
longer term as yields continue to slowly decline. 

 
 A crop needs to generate CM of a least $400/acre to pay land rent. Table 

3.2-18 shows that while some crops generate large CMs, other crops that are 
required in rotation do not. At average yields, the CM margin may flirt with 
not being able to cover land costs. With declining yields over time, the 
contribution margin may dip into negative territory rather quickly. In a 4-
year crop rotation, one or two crops may be high margin crops (e.g., such as 
potatoes) and one or two crops may be low margin crops (e.g., such as 
barley). 

Table 3.2-18: Example of Contribution Margins as a Function of Yield Expectations 
 

 
 
 

 Under “average” field conditions, cover cropping in Scenarios #2, and #3 
does not create enough fertility benefits to prevent declining yield potential 
over time.  Scenario #2, with no GLSA and CC 1 year out of 4 (after the 
barley crop), exhibits similar characteristics to Scenario #1 although CC 
slows the soil degradation, marginally. Annual cover cropping in Scenario #3 
also slows but does not reverse a declining yield trend. Eventually, all of 
these Scenarios lead to negative annual contribution margins (CMs) (Table 

Crop Optimal Average Degraded
Potatoes $4,472 $1,850 $0
Peas $3,083 $600 $0
Beans $1,980 $520 $0
Turnips $4,818 $1,838 $0
Pumpkins $2,490 $1,249 $0
Cabbage $4,098 $2,623 $0
Beets $5,184 $1,080 $0
Barley $318 $186 $0
Silage corn $800 $350 $0

Contribution Margin by Field Condition
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3.2-19). The longer the time frame, the smaller the present value of 
cumulative benefits. As with the degraded fields, the cost of cover cropping 
exceeds the value of the yield benefit. 

 

Table 3.2-19: Present Value of Cumulative CMs Associated with GLSAs on Average 
Fields over Different Time Frames 
 

 
 
 

 The cumulative present values26 of CMs in Scenarios #4 and #5 are indicated 
to generate larger values than Scenarios #1, #2 and#3. They are also 
indicated to persist even as the time frames get longer. The GLSA decision 
rule is that when yield expectation dip below the “average yield”, the GLSA is 
put back into the rotation for the period indicated in each sub-Scenario of 
Scenarios #4 and #5. However, a better decision rule may be to invoke 
GLSAs as soon as the CM turns negative for any crop in the rotation. The 
effect on this analysis would be to shorten the cropping cycle and spread out 
GLSA costs over a smaller number of cropping years. There appears to be a 
trade-off between the length of the GLSA and the fertility effect which 
favours shorter GLSAs in the cropping cycle. The magnitude of the GLSA 
fertility effect is key. 
 

                                       
26 Present value is a measure of the value of cash flows earned or paid out over a time 
period. Some of these cash flows may be positives, others negative. The purpose of the PV 
calculation is to estimate the cumulative value today of positive and negative cash flows, 
using assumptions about interest rates. The following formula illustrates the PV calculations 
for 3 future cash flows (+C1, -C2, and +C3) in Years 1, 2 and 3, respectively and an annual 
interest rate of i=5%. PV = C1/(1+i) + C2/(1+i)2 + C3/1+i)3. Note that when the interest 
rate is positive, C1, C2 and C2, whether positive or negative, will be smaller positive or 
negative numbers PVs because both losses and gains are worth less in the future than they 
are now. See present value explained at https://en.wikipedia.org/wiki/Present_value  

Scenario GLSA Length 5 years 10 years 15 years 20 years 24 years
Scenario 1 No GLSA $1,542 $607 -$918 -$2,845 -$4,745
Scenario 2 No GLSA $1,559 $707 -$715 -$2,539 -$4,324
Scenario 3 No GLSA $1,298 $489 -$767 -$2,259 -$3,694
Scenario 4 1-Year GLSA $1,122 $2,119 $1,669 $965 $248
Scenario 4 2-Year GLSA $1,450 $2,438 $3,100 $3,530 $3,871
Scenario 4 3-Year GLSA $1,896 $2,613 $4,003 $4,192 $4,296
Scenario 4 4-Year GLSA $1,906 $3,776 $4,326 $6,086 $6,830
Scenario 5 1-Year GLSA $1,000 $2,180 $1,990 $1,549 $1,134
Scenario 5 2-Year GLSA $1,333 $1,759 $2,237 $2,620 $2,977
Scenario 5 3-Year GLSA $1,799 $2,586 $3,293 $3,787 $3,497
Scenario 5 4-Year GLSA $1,881 $3,707 $4,198 $3,966 $5,031
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 At current cost share, there is a net cost to the farmer to cover crop. This is 
reflected in the lower values associated with Scenario #5, compared to 
Scenario #4. 
 

 The CMs of the various Scenarios may be compared by reference to Tables 
3.2-19 to 3.2-21. The cumulative present value of CMs in Scenarios #1, #2, 
and #3 peak in Year 4 and enter negative territory by Years 11 and 12, 
depending on Scenario (Table 3.2-20). 
 

 The cumulative present value of CMs in Scenario #4 increase in all GLSA 
length periods, peaking in years 22 and 23. In the first years after the GLSA, 
the boost in yields is indicated to recover the loss of crop revenue under non-
GLSA options. In fact, based on fertility assumptions, longer GLSA create 
larger cumulative present values (Table 3.2-21). 
 

 The cumulative present value of CMs in Scenario #5 also increase in all GLSA 
length periods, peaking between years 19 and 22, depending on length of 
GLSA. In the first years after the GLSA, the boost in yields is indicated to 
recover the loss of crop revenue under non-GLSA options. In fact, based on 
fertility assumptions, longer GLSA create larger cumulative present values. 
Scenario #5 generates lower values than Scenario #4 due to the dampening 
effect of unrecovered costs of cover cropping (Table 3.2-22). 
 

 Note that the cropping cycles are shorter in the shorter term GLSA options. 
 

 The opportunity cost of incorporating GLSAs into the cropping cycle is a 
measure of the average positive CM across all crops in the 4-year crop 
rotation for the relevant duration of GLSA. For example, Table 3.2-20 
indicates that CMs of some crops in the rotations of Scenarios #1, #2, and 
#3 are not positive as productivity declines, even in years 0 to 5.  
 

 However, Scenarios #4 and #5, show higher cumulative present values 
across all GLSA durations as soon as the GLSA expires. If the productivity 
decline is reduced to 1% per year, the 1-year GLSA option still generates a 
present value of CMs comparable to Scenarios 1#, #2, and #3 by year 5. 
Thereafter the GLSA option is superior to non-GLSA options. Clearly, the 
coefficients of productivity decline in year-after-year cropping systems and 
the fertility increase due to GLSA are the influential factors in the analysis  
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Table 3.2-20: Contribution Margins – Scenarios #1, #2 and #3 – Average Fields 

 
 
 
 
 
 
 
 
 
  

Cum Cum Cum
PV PV PV

0 $1,279 $1,279 $1,279 $1,279 $1,279 $1,279 $1,186 $1,186 $1,186
1 $54 $52 $1,331 $54 $52 $1,331 -$64 -$62 $1,124
2 -$118 -$111 $1,220 -$118 -$111 $1,220 -$242 -$228 $896
3 -$265 -$243 $978 -$285 -$261 $959 -$276 -$253 $644
4 $636 $565 $1,542 $674 $599 $1,559 $736 $654 $1,298
5 -$218 -$188 $1,355 -$201 -$174 $1,385 -$253 -$219 $1,079
6 -$201 -$168 $1,187 -$196 -$164 $1,221 -$300 -$251 $828
7 -$312 -$254 $933 -$329 -$268 $953 -$309 -$251 $576
8 $42 $33 $966 $113 $90 $1,043 $310 $245 $821
9 -$468 -$359 $607 -$438 -$336 $707 -$433 -$332 $489

10 -$277 -$206 $401 -$268 -$199 $508 -$355 -$264 $225
11 -$356 -$257 $144 -$370 -$268 $240 -$341 -$246 -$22
12 -$507 -$355 -$212 -$407 -$286 -$46 -$93 -$65 -$87
13 -$699 -$476 -$688 -$657 -$448 -$493 -$603 -$411 -$498
14 -$348 -$230 -$918 -$335 -$222 -$715 -$408 -$270 -$767
15 -$396 -$254 -$1,172 -$408 -$262 -$977 -$370 -$238 -$1,005
16 -$1,013 -$631 -$1,803 -$890 -$555 -$1,532 -$475 -$296 -$1,301
17 -$913 -$552 -$2,356 -$861 -$521 -$2,053 -$764 -$462 -$1,763
18 -$413 -$243 -$2,599 -$398 -$234 -$2,286 -$457 -$269 -$2,032
19 -$432 -$247 -$2,845 -$444 -$253 -$2,539 -$398 -$227 -$2,259
20 -$1,481 -$820 -$3,665 -$1,339 -$741 -$3,280 -$836 -$463 -$2,722
21 -$1,110 -$597 -$4,262 -$1,050 -$565 -$3,845 -$917 -$493 -$3,215
22 -$474 -$247 -$4,509 -$455 -$238 -$4,083 -$504 -$263 -$3,478
23 -$467 -$236 -$4,745 -$476 -$241 -$4,324 -$425 -$215 -$3,694

5 years $1,586 $1,542 $1,604 $1,559 $1,341 $1,298
10 years $429 $607 $553 $707 $355 $489

15 years -$1,758 -$918 -$1,485 -$715 -$1,446 -$767
20 years -$4,926 -$2,845 -$4,486 -$2,539 -$3,911 -$2,259
24 years -$8,457 -$4,745 -$7,806 -$4,324 -$6,593 -$3,694

Year

Scenario #1: Scenario #2: Scenario #3: 
No GLSA No GLSA No GLSA 
No CC CC 1 year of 4 CC 1 every year

CM PV CM CM PV CM CM PV CM
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Table 3.2-21: Contribution Margins – Scenario #4 – Average Fields 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Cum Cum Cum Cum
PV PV PV PV

0 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100
1 $1,356 $1,317 $1,217 $0 $0 -$100 $0 $0 -$100 $0 $0 -$100
2 $96 $90 $1,307 $1,531 $1,443 $1,343 $0 $0 -$100 $0 $0 -$100
3 -$105 -$96 $1,211 $191 $174 $1,517 $1,809 $1,655 $1,555 $0 $0 -$100
4 -$100 -$89 $1,122 -$76 -$68 $1,450 $342 $304 $1,859 $2,258 $2,006 $1,906
5 $948 $818 $1,940 -$100 -$86 $1,363 -$30 -$26 $1,833 $586 $506 $2,411
6 -$68 -$57 $1,883 $0 $0 $1,363 -$210 -$176 $1,657 $44 $37 $2,448
7 -$155 -$126 $1,757 $1,299 $1,056 $2,420 $1,166 $948 $2,605 -$189 -$153 $2,295
8 -$100 -$79 $1,678 $119 $94 $2,514 $66 $52 $2,657 $1,582 $1,249 $3,544
9 $576 $441 $2,119 -$98 -$75 $2,438 -$115 -$88 $2,569 $293 $224 $3,768

10 -$217 -$162 $1,958 -$100 -$74 $2,364 -$256 -$191 $2,379 -$46 -$34 $3,734
11 -$201 -$145 $1,813 $0 $0 $2,364 -$100 $217 $2,596 -$236 -$171 $3,563
12 -$100 -$70 $1,742 $1,103 $773 $3,138 $0 $281 $2,876 -$100 $210 $3,774
13 $235 $160 $1,903 $59 $40 $3,177 $0 $272 $3,149 $0 $272 $4,046
14 -$353 -$234 $1,669 -$117 -$78 $3,100 $1,215 $803 $3,952 $0 $264 $4,310
15 -$243 -$156 $1,513 -$100 -$64 $3,036 $136 $87 $4,039 $0 $257 $4,567
16 -$100 -$62 $1,451 $0 $0 $3,036 -$94 -$59 $3,980 $2,032 $1,267 $5,834
17 -$75 -$45 $1,406 $936 $566 $3,602 -$263 -$159 $3,822 $555 $336 $6,169
18 -$478 -$281 $1,125 $7 $4 $3,606 $615 $361 $4,183 $33 $19 $6,189
19 -$281 -$160 $965 -$133 -$76 $3,530 -$125 -$71 $4,112 -$218 -$124 $6,064
20 -$100 -$55 $910 -$100 -$55 $3,475 -$174 -$96 $4,015 $1,373 $760 $6,825
21 -$359 -$193 $717 $0 $0 $3,475 -$305 -$164 $3,852 $264 $142 $6,967
22 -$591 -$309 $408 $794 $415 $3,889 -$100 $157 $4,008 -$56 -$29 $6,938
23 -$316 -$160 $248 -$37 -$19 $3,871 $0 $203 $4,211 -$264 -$134 $6,804

5 years $1,147 $1,122 $1,545 $1,450 $2,051 $1,859 $2,158 $1,906
10 years $2,348 $2,119 $2,765 $2,438 $2,928 $2,569 $4,474 $3,768
15 years $1,712 $1,669 $3,709 $3,100 $3,787 $3,952 $4,092 $4,310
20 years $536 $965 $4,419 $3,530 $4,056 $4,112 $6,494 $6,064
24 years -$829 $248 $5,077 $3,871 $3,478 $4,211 $7,812 $6,804

Scenario #4a Scenario #4b
1-year GLSA 

Scenario #4c Scenario #4d

CC 1 year of 4 CC 1 year of 4 CC 1 year of 4 CC 1 year of 4
2-year GLSA 3-year GLSA 4-year GLSA

CM PV CM

Year

CM PV CM CM PV CM CM PV CM
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Table 3.2-22: Contribution Margins – Scenario #5 – Average Fields 
 

 
 

3.2.10.9 Concluding Observations  
The coefficients of the variables used in the modelling essentially determine the 
findings. While the assumptions are considered reasonable, research is needed to 
quantify these relationships. Some food for further thought includes: 
 

 4-year GLSAs on degraded soils would need to be cropped in short cropping 
cycles to restore fertility. It is estimated that it takes about 12 years to 
deplete an initially degraded soil to degraded status after a 4-year GLSA. An 
interesting exercise would be to determine the length of cropping cycle that 
would be necessary and how many years of GLSA would be required to 
elevate and maintain that soil at “average BC yield” status. 
 

 Lengthy cropping cycles with cash crop rotations and annual cover cropping 
are calculated to be insufficient to reverse soil degradation over time. This 

Cum Cum Cum Cum
PV PV PV PV

0 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100 -$100
1 $1,324 $1,285 $1,185 $0 $0 -$100 $0 $0 -$100 $0 $0 -$100
2 $57 $53 $1,238 $1,499 $1,413 $1,313 $0 $0 -$100 $0 $0 -$100
3 -$163 -$150 $1,089 $152 $140 $1,452 $1,778 $1,627 $1,527 $0 $0 -$100
4 -$100 -$89 $1,000 -$134 -$119 $1,333 $305 $271 $1,799 $2,229 $1,981 $1,881
5 $1,030 $889 $1,889 -$211 -$182 $1,151 -$88 -$76 $1,723 $552 $476 $2,357
6 -$59 -$49 $1,840 $1,035 $867 $2,018 -$197 -$165 $1,558 -$127 -$106 $2,251
7 -$199 -$162 $1,678 -$46 -$37 $1,981 $1,300 $1,057 $2,615 -$209 -$170 $2,081
8 -$100 -$79 $1,599 -$195 -$154 $1,827 $99 $78 $2,693 $1,727 $1,363 $3,444
9 $759 $582 $2,180 -$100 -$77 $1,750 -$151 -$116 $2,577 $333 $255 $3,699

10 -$166 -$123 $2,057 $0 $0 $1,750 -$232 -$173 $2,405 -$188 -$140 $3,559
11 -$232 -$168 $1,890 $978 $706 $2,457 -$100 -$72 $2,332 -$243 -$175 $3,383
12 -$100 -$70 $1,819 -$43 -$30 $2,427 $0 $0 $2,332 $1,251 $877 $4,261
13 $507 $345 $2,165 -$195 -$133 $2,294 $0 $0 $2,332 $125 $85 $4,346
14 -$265 -$175 $1,990 -$100 -$66 $2,228 $1,430 $945 $3,278 -$246 -$163 $4,183
15 -$263 -$169 $1,821 $0 $0 $2,228 $204 $131 $3,409 -$275 -$177 $4,006
16 -$100 -$62 $1,759 $928 $579 $2,807 -$119 -$74 $3,334 -$100 -$62 $3,944
17 $274 $166 $1,925 -$41 -$25 $2,782 -$233 -$141 $3,193 $0 $0 $3,944
18 -$357 -$209 $1,715 -$194 -$114 $2,668 $970 $570 $3,763 $0 $0 $3,944
19 -$291 -$166 $1,549 -$100 -$57 $2,611 $3 $2 $3,765 $0 $0 $3,944
20 -$100 -$55 $1,494 $0 $0 $2,611 -$181 -$100 $3,664 $1,929 $1,068 $5,012
21 $58 $31 $1,525 $886 $476 $3,087 -$266 -$143 $3,522 $488 $262 $5,274
22 -$442 -$231 $1,295 -$39 -$20 $3,067 -$100 -$52 $3,470 -$242 -$126 $5,148
23 -$317 -$161 $1,134 -$194 -$98 $2,969 $0 $0 $3,470 -$284 -$144 $5,004

5 years $1,017 $1,000 $1,417 $1,333 $1,984 $1,799 $2,129 $1,881
10 year $2,448 $2,180 $1,901 $1,750 $2,947 $2,577 $4,405 $3,699
15 years $2,193 $1,990 $2,541 $2,228 $4,044 $3,278 $5,103 $4,183
20 years $1,457 $1,549 $3,135 $2,611 $4,869 $3,765 $4,728 $3,944
24 years $656 $1,134 $3,788 $2,969 $4,322 $3,470 $6,619 $5,004

Scenario #5dScenario #5a Scenario #5b Scenario #5c
4-year GLSA

CC every year CC every year
1-year GLSA 2-year GLSA 3-year GLSA 

CC every year CC every year

CM PV CM

Year

CM PV CM CM PV CM CM PV CM
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suggests that a GLSA program or some other type of soil rest system is 
necessary to support sustainability of the cash cropping system. 
 

 Based on the assumptions, if the 4-year GLSA program were to be managed 
to ensure that yield productivity is maintained at no less than historical 
province-wide levels, Scenarios #4 and #5 would need “reboots” by Years 11 
and 12, respectively. That is, another GLSA enrolment is beneficial every 6 
years.   

  
 GLSAs create benefits for operators transitioning conventional acreage into 

organic status. The value of this benefit has not been captured in this 
analysis. 
 

All farmers identify the value of adding soil organic matter back into the soil. This 
happens normally on livestock farms in the form of forage cultivation and manure 
application, so GLSA is not as relevant to livestock operations.  
 
Vegetable growers find the GLSA program attractive as continuous production of 
annual vegetable crops (primarily potatoes) leads to degradation of soil structure 
and loss of organic matter. Potatoes are commonly grown on a two-year rotation, 
with back-to-back potatoes followed by a clean-out using a cereal crop. 
Participating in the GLSA means that the rotation is extended to 2 years cropping 
followed by a minimum of 2 years GLSA. 
 
However, there is concern whether the cost associated with taking land out 
production for an extended period is worth the risk of banking on the benefit in the 
future, especially when rent must be paid out-of-pocket on leased land. Longer 
term leases with landlords would ensure that farmers who established GLSAs would 
reap the rewards once the GLSA was rotated back into crop production.  
 
Organic vegetable growers are attracted to the GLSA program. A GLSA rotation 
provides an opportunity to regenerate soil organic matter in a cost-efficient manner 
within the rotational considerations of the farms. In addition, the extended rotation 
fits well with the 3-year transitional period needed to bring conventionally farmed 
land to organic status. 
 
There are also risks to participating in GLSAs. GLSAs may become overgrown with 
weeds before they become established or fail, such as under droughty conditions. 
In these situations, farmers may be obligated to re-establish the GLSA at their own 
cost. Some survey respondents indicated that quicker-establishing GLSA field mixes 
should be investigated, possibly generating higher quality habitat more quickly and 
making a shorter GLSA feasible. 
 
Quantification of the economic return from the soil benefits created by GLSA under 
the various GLSA scenarios would be extremely useful to participants. 
 
There was discussion about keeping the GLSA program accessible only to bona fide 
farmers because of concerns that the active agricultural land pool in Delta would be 
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affected if other agricultural landowners were attracted by higher rates to 
participate.  
 
GLSAs also reincorporate plant residues and increase the pH of the soils. Higher pH 
is a benefit to the cash crops grown in Delta. 
 
The coefficients used in preparing this analysis are considered reasonable. Declining 
soil productivity of 2% annually is likely to be offset by increasing use of inputs, but 
with increasing direct costs and lower CMs in the longer term. Similarly, studies of 
fertility increase due to GLSA may be substantial. Cover cropping data indicates 
that longer term yield benefits could approach 5%, annually (see Section 3.1 on 
cover cropping for more detail). 
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3.3 Hedgerow (HR) and Grass Margin (GM) Programs 
In these programs, DFWT plants native trees and shrubs on Delta Farms (Hedgerow 
Stewardship program) and establishes grass margins along the edge of farm fields 
(Grass Margin Stewardship program). The Hedgerow Program pays the entire cost 
for establishment and maintenance (over the first five years), while the farmer 
often assists with pre-plant preparation and covers costs of municipal water for drip 
irrigation (in the first two years). 
 
The primary anticipated benefit of hedgerows to farmers is higher populations of 
pollinators and beneficial insects. In addition, hedgerows can act as windbreaks, 
reducing soil erosion caused by wind and providing shade to livestock.  
 
The farm benefit of the Grass Margin Program is related to the buffering effect 
provided to organic operations, habitat for beneficial insects, and soil erosion 
control due to stormwater run-off. The GM program pays landowners $400 per 
acre, annually. 
 
From an ecological perspective, the rationale for DFWT contributions is predicated 
on the creation of year-round wildlife habitat for resident and migratory bird 
populations. Hedgerows provide habitat and nesting sites for songbirds, raptors, 
small mammals, and insects as well as wildlife travel corridors. Grass margins have 
the potential to provide habitat for small mammals, bumblebees, insects, food 
habitat for raptors, and high value habitat in riparian areas. 

3.3.1 Reasons for Participating in the Hedgerow & Grass Margin Programs 

The survey response indicates that there is no consensus among farmers about why 
they participate in the Hedgerow and Grass Margin program. One of the anticipated 
primary reasons is that organic operations require setbacks from conventional 
operations and need protection from drift onto their properties.   
 
Farmers see value in replacing blackberries with native species and in squaring off 
the corners of angular fields that they cannot access with larger farm equipment. 
The program has also been used to set back farming activities from unstable 
riparian areas. Hedgerows have also been installed as sound barriers along 
vehicular routes.  
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Table 3.3-1: Reasons for Participating in the Hedgerow & Grass Margin Programs (n=5) 
Comments Percent 
  
Use as a buffer from conventional production (HR&GM) 18.2% 
To square off fields and awkward corners (GM) 18.2% 
To control blackberries (HR) 18.2% 
Trying to promote bee habitat (HR&GM) 9.1% 
Use to control an unstable bank edge of a slough (GM) 9.1% 
Jury still out on whether benefits outweigh negatives (HR&GM) 9.1% 
Provide a buffer from highways (HR) 9.1% 
Provide habitat for birds (GM) 9.1% 
  
Total Comments 11 

 

When asked how they would assess the success of the Hedgerow and Grass Margin 
programs, the majority of comments identified the role of the program in funding 
the establishment of organic setbacks.  Other comments reflect an absence of hard 
data on whether hedgerows and grass margins are a net benefit to farming. 

3.3.2 Assessing the Success of the Hedgerow & Grass Margin Programs 

Growers are utilizing the program to achieve short-termer organic requirements or 
for immediate control of unused field margins. None of the respondents has a 
strong opinion on the success of the program going forward. 

Some growers do see a benefit of the program to replace invasive plant species and 
having grass margins in awkward “corners” of angular fields that would otherwise 
have to be controlled for weeds. 

Table 3.3-2: Assessing Success of the Hedgerow & Grass Margin Programs (n=5) 
Comments Percent 
  
Meet organic setback requirements 30.0% 
Part of the problem - don't have farm value indicators 20.0% 
More bees 10.0% 
More of a liability 10.0% 
Provides farm amenities 10.0% 
Contains sprays  10.0% 
No net costs 10.0% 
  
Total Comments 10 

3.3.3 Drawbacks to the Hedgerow & Grass Margin Programs 

Top perceived drawbacks of hedgerows and grass margins are the potential for 
increased weed, disease, and pest pressure. As well, crop shading effects are 
created by hedgerows leading to reduced productivity. Grass margins along 
hedgerows solves the shading problem but requires additional land.  Organic 
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growers would be very interested in scientific evidence that identifies a beneficial 
role for hedgerow and grass margins in their operations. 

Table 3.3-3: Drawbacks of Participating in the Hedgerow & Grass Margin Programs 
(n=5) 
Comments Percent 
  
Reservoirs for pests 33.3% 
Shading effect of hedges 25.0% 
Reservoirs for weeds 8.3% 
Reservoirs for disease 8.3% 
Takes farmland out of production 8.3% 
Hedgerow requires maintenance 8.3% 
None 8.3% 
  
Total Comments 12 

3.3.4 Attractiveness of the Hedgerow & Grass Margin Program  

Essentially the “jury is out” on whether hedgerows and grass margins are 
compatible with Delta farming. Most farmers have not determined how attractive 
the program is. 
 
Nevertheless, most survey respondents indicated they would continue participating 
in the program. The potential for hedgerows and grass margins to support 
pollinators and other beneficial insects is attractive. 

Table 3.3-4: Attractiveness of the Hedgerow & Grass Margin Programs (n=5) 
Comments Percent 
  
Same attractiveness 20.0% 
Did not answer 80.0% 
  
Total Comments 5 

 

Table 3.3-5: Future Participation in the Hedgerow & Grass Margin Programs (n=5) 
Comments Percent 
  
Yes 60.0% 
No 0.0% 
Maybe -if it can be designed with a pollinator benefit 20.0% 
Doesn't know 20.0% 
  
Total Comments 5 
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3.3.5 Benefits to Society from the Hedgerow & Grass Margin Program 

Farmers are fully aware that hedgerows and grass margins contribute to improved 
wildlife habitat and increased biodiversity. As well, green spaces are attractive 
because of the ambience they create. 

Table 3.3-6: Benefits to Society from the Hedgerow & Grass Margin Program (n=5) 
Comments Percent 
  
Hedgerows and grass margins provide environmental ambience 22.2% 
Nesting habitat for songbirds 22.2% 
Bee habitat 11.1% 
Increased biodiversity  11.1% 
More wildlife 11.1% 
Contains sprays and dust from farming operations  11.1% 
None 11.1% 
  
Total Comments 9 

3.3.6 Other Comments about the Hedgerow & Grass Margin Programs 

Survey respondents were mostly concerned about the economic benefits of 
participation and more information on the impact of these on-farm land uses on 
their farming operations.   
 
Because of this information gap, there is concern that the program may not be 
farmer-oriented. 

Table 3.3-7: Other Comments about the Hedgerow & Grass Margin Programs (n=5) 
Comments Percent 
  
Needs to stay a farmer-oriented program (a) 23.5% 
Need economic information on costs and benefits 17.6% 
Grass margins and hedgerows work together  17.6% 
Program clientele is varied 17.6% 
Research needed on hedgerows/grass margins in organic systems 11.8% 
Hedge needs to be installed professionally (b) 11.8% 
  
Total Comments 17 
Notes: (a) Comments included the following concerns:  i) that non-farmers should not be allowed to participate; 
ii) that horse farms could utilize the program for non-farming purposes; iii) that heavy subscription to the 
program could take land out of the agricultural land pool; and iv) that hedgerows and grass margins could 
complicate pest control and management in organic operations; (b) This is feedback by early participants in the 
program whose hedges were displaced by winter winds.  

 
3.3.7 Economics of the Hedgerow & Grass Margin Programs 
There are no issues with the economics of installing hedgerows and grass margins. 
Maintenance was mentioned in that if hedges are not professionally installed and 
trimmed it could fall over and/or die, creating landowner costs down the road. 
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Soil preparation done by famers prior to hedgerow installation is not considered 
significant and the opportunity cost of the equipment is low if not competing with 
other farming activities.  
 
Maintenance of the grass margin was also mentioned, particularly if it became a 
reservoir for agricultural pests. This is an information gap that, when filled, could 
lead to grass margin varietal selections, integrated pest management, and 
appropriate maintenance to provide enhanced mutual benefits to agriculture and 
the environment. 
 
3.3.8 Concluding Observations 
The largest enrollment in the program occurred in the 1995 to 2000 period. Since 
2000, hedgerow designations have averaged about 200 m per year. Hedgerows 
typically consist of 1 to 5 m widths but historically have varied from 2 to 13 m 
depending on field circumstances.  
 
Farmers are still feeling out the Hedgerow and Grass Margin Programs. The impacts 
needed to be considered in the context of farming systems in Delta. Organic 
operations may be less apprehensive than conventional growers. The program 
could appeal to a wider range of farm types in Delta but would require the science 
to support purported benefits to agriculture. 
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3.4 Field Liming Program 
In this program, DFWT shares the cost of applying lime to farm fields. Agricultural 
lime raises the pH level of the soil toward neutrality, making nutrients more 
available to plants, contributing to plant health and improved yields. The target pH 
level varies with the type of crop grown. 
 
The benefits to the farmer accrue from the restoration of soil pH levels that become 
acidic over time as soil weathers and from the export of food and fibre from the 
farm. The acidifying mechanisms include the concentration of hydrogen ions from 
the application of ammonium-and nitrate-based fertilizers and the removal of 
alkalinity in the form of harvested crops. Use of sulfates also increases acidity. 
 
Liming produces environmental benefits by improving soil health and creating 
better growing conditions for crops that provide habitat for wildlife. The specific 
mechanisms include reduction in the influence of manganese and iron, boosting soil 
microbial activity, making calcium and magnesium more available to plants, and 
increasing nutrient uptake in roots.  
 
The program pays $30 per tonne to a maximum of 2 tonnes per acre to a maximum 
of 150 tonnes total per year. 

3.4.1 Reasons for Participating in the Field Liming Program 

The survey response indicates that farmers participate in the Field Liming program 
overwhelmingly for the crop productivity benefits it creates in both conventional 
and organic cropping systems and across most crop types.  Liming is recognized as 
a keystone fertilizer for Delta soil conditions.  
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Table 3.4-1: Reasons for Participating in the Field Liming Program (n=15) 
Comments Percent 
  
Makes financial sense, would lime anyway 18.9% 
Corrects soil pH to support crops 16.2% 
Makes other fertilizers more efficient 16.2% 
Improves crop productivity/durability 13.5% 
Enhances the soil 10.8% 
Wouldn't be able to farm in Delta without lime 8.1% 
Lime is the cheapest fertilizer 5.4% 
Combats acid rain 5.4% 
Most needed on rented land 2.7% 
Lime is a natural fertilizer 2.7% 
  
Total Comments 37 

3.4.2 Assessing the Success of the Field Liming Program 

When asked how they would assess the success of the Field Liming program, the 
bulk of comments identified 1) the ease of confirming desired changes in soil pH 
through soil testing and 2) the positive effects on yield, quality, and general plant 
health.  

Table 3.4-2: Assessing Success of the Field Liming Program (n=15) 
Comments Percent 
  
Can see yield effect 33.3% 
Soil tests to confirm pH changes 26.7% 
Potatoes store better 10.0% 
Can't always see yield effect 6.7% 
Feels there are other benefits that are hard to measure 6.7% 
Lowers fertilizer needs 3.3% 
Increased root development 3.3% 
Keeps markets/customers 3.3% 
Tissue analysis 3.3% 
Productivity is maintained  3.3% 
  
Total Comments 23 

3.4.3 Drawbacks to the Field Liming Program 

There are no drawbacks to the field liming program. Field managers need to be 
aware that different crops require different soil pH levels. 
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Table 3.4-3: Drawbacks of Participating the Field Liming Program (n=15) 
Comments Percent 
  
None 82.4% 
Potatoes can go scabby with excess lime 11.8% 
Salt build-up is a concern 5.9% 
  
Total Comments 17 

3.4.4 Attractiveness of the Field Liming Program  

All respondents regard the Field Liming program favourably as an essential program 
in Delta. Liming is more attractive in restoring productivity to newly acquired 
acreage that has not been managed properly in the past. All respondents will 
participate in the future, usually every three years or so, as soil pH is monitored 
carefully and managed within an optimal range. 

Table 3.4-4: Attractiveness of the Field Liming Program (n=15) 
Comments Percent 
  
More attractive 20.0% 
Same attractiveness 80.0% 
Less attractive 0.0% 
  
Total Comments 15 

Table 3.4-5: Future Participation in the Field Liming Program (n=15) 
Comments Percent 
  
Yes 100.0% 
No 0.0% 
  
Total Comments 16 

 

3.4.5 Benefits to Society from the Field Liming Program 

The survey asked farmers what they thought the societal benefits of the Field 
Liming program were. This program contributes to all the agricultural pillars in 
Delta, that, is promoting local food production by supporting farmers, promoting 
soil health and sustainability, and providing more robust habitat for wildlife.  
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Table 3.4-6: Benefits to Society from the Field Liming Program (n=15) 
Comments Percent 
  
Productive farmland increases local food production and security 37.5% 
More food for wildlife/waterfowl 25.0% 
Improves soil health 16.7% 
Helps keep farmers in business 16.7% 
Farm success provides open spaces 4.2% 
  
Total Comments 31 

3.4.6 Other Comments about the Field Liming Program 

Many survey respondents showed interest in investigating other forms of lime to 
see if they were either more economical or more effective than what they are using 
at this time.  Other comments related to the cost of lime, especially when used in 
crops that required more frequent applications. One comment indicated that the 
application of other elements to the soil may be beneficial to the objectives of the 
program and should be explored. 

Table 3.4-7: Other Comments about the Field Liming Program (n=15) 
Comments Percent 
  
Questions re: calcium sources, (gypsum, Novacal, poultry manure) 41.4% 
1.5 to 2.0 tons/ac is a good rate 13.8% 
Some crops more responsive/influences frequency of participation 13.8% 
Liming boosts yield as well 10.3% 
Terralink donates valuable expertise 6.9% 
Would apply more if price were lower 6.9% 
Need research on chlorine in the program 3.4% 
  
Total Comments 18 

3.4.7 Economics of the Field Liming Program 

Field Liming cost is relatively uniform, except possibly for the varying frequency of 
application depending on crop grown. For example, some vegetables (such as 
potatoes) like a mildly acidic soil (pH 6.0 to 6.4) whereas cabbage, beets and 
cauliflower prefer soil pH closer to 7.0.  Fields are limed on average every 5 years 
(i.e., 4 to 6 years) at a rate of 2 tonnes per acre 
 
Most participants indicated they relied on custom application using a lime spreader, 
at about $123 per ton applied. This includes a custom application rate of $20 per 
acre in addition to a lime cost of approximately $50 per tonne. As such, the field 
liming program pays about 50% of the total cost of materials and application. Some 
farmers will disk after application but there is no need for the incorporation since 
lime is inert on the surface of the soil.  



85 
 

3.4.8 Concluding Observations 

All farmers identify the value of field liming and it is an essential farm practice in 
Delta. The program is straightforward and easy to participate in. There are no 
additional requirements for field preparation or post-liming incorporation, so total 
participation cost is easily discernable. 
 
The program encourages farmers to be diligent in their nutrient management since 
regular soil testing and interpretation is required to assess soil pH levels. This 
attention has led to interest in the role of other nutrient and micronutrients in 
enhancing crop productivity and suggests there are other soil amendments that 
could simultaneously enhance agricultural and environmental benefits27. 
 
Liming effectiveness is relatively impervious to the extent of waterfowl depredation 
of crops since the birds leave the excrement on the fields they predate.  
 
Other sources of lime are of interest to some program participants. The use of 
gypsum (e.g., Novacal) could elevate calcium levels without affecting pH and is of 
interest to some farmers. Research would help identify the risk and rewards 
associated with using this product as gypsum itself is a construction waste that 
should not end up on agricultural land. 
  

                                       
27 Gypsum was added to the program in 2019. 
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3.5 Laser Leveling Program 
In this program, DFWT shares the cost of leveling the soil on fields. The expected 
benefits to the farmer are elimination of low spots on the field that would otherwise 
pond, better control surface soil erosion and water run-off, improved resilience to 
waterfowl depredation, and increasing productivity due to enhanced growing 
conditions.  The benefits to wildlife include more likelihood of cover cropping after 
cash cropping and more productive cover crops. 
 
The program compensates 50% of the actual cost of laser leveling or a maximum of 
$125/acre (maximum 100 acres total/year). 

3.5.1 Reasons for Participating in the Laser Leveling Program 

The survey response indicates that farmers participate in the Laser Leveling 
program primarily for the soil benefits it creates, such as improved drainage, 
reduced standing water, and providing the capacity to leach salt out of the soil. In 
addition, field management is easier28, productivity is increased/production risk 
reduced, and leveling adds value to the land. An important secondary reason for 
participating is to be able to better withstand waterfowl depredation, especially on 
perennial crops. 
  

                                       
28 One insightful comment is that a uniform field simplifies irrigation, fertilizer, and pest 
management. 
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Table 3.5-1: Reasons for Participating in the Laser Leveling Program (n=16) 
Comments Percent 
  
Soil benefits 19.2% 
Longer growing season  17.3% 
Reduce production risks due to water 15.4% 
Easier field management 13.5% 
Better waterfowl damage management 11.5% 
Productivity benefit 11.5% 
Investment decision/reduces costs 9.6% 
Provide wildlife benefits (shorebirds) 1.9% 
  
Total Comments 52 

3.5.2 Assessing the Success of the Laser Leveling Program 

When asked how they would assess the success of the Laser Leveling program, the 
majority of comments identified the positive impacts of earlier spring start, late fall 
field access, and withstanding growing season rainfall events as key factors in 
increasing productivity and reducing risk of crop loss. As secondary indicator of 
success was making the field less attractive to waterfowl and increasing the ability 
of perennial crops to withstand damage from waterfowl.   

Table 3.5-2: Assessing Success of the Laser Leveling Program (n=16) 
Comments Percent 
  
Spring operations start earlier 21.7% 
Operations go later in the fall 13.0% 
Better withstand rain events in the growing season 13.0% 
Higher productivity 13.0% 
Prevention of crop loss 13.0% 
Fewer ducks 8.7% 
Crop risk reduction benefits 8.7% 
Less grass kill 4.3% 
Difficult to quantify 4.3% 
  
Total Comments 23 

3.5.3 Drawbacks to the Laser Leveling Program 

The vast majority of program participants indicated that there is no drawback 
associated with this program. Remediation can take a bit of time if the pH is altered 
and/or salinity increases, and some crops are not appropriate immediately after 
leveling. Erosion can be an issue if not anticipated ahead of time.  
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Table 3.5-3: Drawbacks of Participating in the Laser Leveling Program (n=16) 
Comments Percent 
  
None 64.7% 
Brings up subsoil with low pH of 4.4 5.9% 
Soil will sink  5.9% 
Erosion can be an issue > requiring ditch cleaning 5.9% 
Brings up salt  5.9% 
Brings up old driftwood  5.9% 
1st year production is about 50%, 2nd year yield comes back 5.9% 
  
Total Comments 17 

3.5.4 Attractiveness of the Laser Leveling Program  

All respondents regard the Laser Leveling program favourably and as an essential 
program in Delta. All respondents will participate in the future, as required. It was 
noted that a large proportion of Delta has been leveled. 

Table 3.5-4: Attractiveness of the Laser Leveling Program (n=16) 
Comments Percent 
  
More attractive 12.5% 
Same attractiveness 87.5% 
Less attractive 0.0% 
  
Total Comments 16 

Table 3.5-5: Future Participation in the Laser Leveling Program (n=16) 
Comments Percent 
  
Yes 87.5% 
No 0.0% 
Will do it once in awhile 12.5% 
  
Total Comments 16 

3.5.5 Benefits to Society from the Laser Leveling Program 

The survey asked farmers what they thought the societal benefits of the Laser 
Leveling program were. About 60% of the comments stressed the importance of 
the program to sustaining the farmers, who were providing local food production for 
society’s benefit. Another significant perceived benefit to society is the productivity 
increase that enhances habitat for wildlife (25%). 
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Table 3.5-6: Benefits to Society from the Laser Leveling Program (n=16) 
Comments Percent 
  
Increase local food production and security 38.7% 
Supports the business of farming 22.6% 
Increased production for waterfowl 12.9% 
Provide habitat for waterfowl 9.7% 
Support better soil management 3.2% 
Green space for the public  3.2% 
Provide habitat for shorebirds 3.2% 
Keeps public off frozen fields 3.2% 
Less winter kill, more efficient use of forage  3.2% 
  
Total Comments 31 

3.5.6 Other Comments about the Laser Leveling Program 

Survey respondents provided numerous and wide-ranging other comments about 
the Laser Leveling program.  
 
The range of comments indicate:  

 While the Laser Leveling program is used intermittently by individual 
farmers, moved soil subsides and fields require touch -ups from time to time.   

 While light land leveling can have minor impacts on productivity, major 
leveling can result in an extended period of remediation before soil structure 
and productivity is restored.  

 Laser leveling on rented fields without a longer-term lease is risky as the 
lease may be terminated before the investment is paid back. 

Table 3.5-7: Other Comments about the Laser Leveling Program (n=16) 
Comments Percent 
  
Touch ups required to maintain benefits 41.4% 
Takes time for field to re-establish 13.8% 
Soil erosion needs to be dealt with afterwards 13.8% 
Economic rationale is good  10.3% 
Need longer term leases to do improvements on rented land 6.9% 
No yield decreases after leveling 6.9% 
Becoming less effective at mitigating duck damage 3.4% 
More effective with other improvements, such as tile drainage 3.4% 
  
Total Comments 29 

3.5.7 Economics of the Laser Leveling Program 

Laser leveling cost varies significantly, depending on the presence/absence of 
potholes and the amount of soil to be moved, ranging between $300 and $800 per 
acre. As a rule of thumb, land leveling on Westham Island is about one-half of the 
cost of land leveling in East Delta. For 25% of the program participants, the DFWT 
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payment represented about 50% of the contract cost, but realistically, for the areas 
being leveled now the cost share may be closer to 25% to 33%.  
 
In addition to the actual laser leveling, soil preparation may be necessary. These 
operations vary from field to field but are likely to some or all of the operations 
indicated in Table 3.5-8. For example, depressions in fields in East Delta are deeper 
and these fields require more soil movement than field leveling on Westham Island. 
In these cases, extra subsoiling and soil loosening may be required to facilitate soil 
movement. 
 
Time of year also has an effect on leveling operations and recovery of productivity. 
Soils level easier when dry. Establishing a robust cover crop after leveling can 
speed up remediation.  

Table 3.5-8: Field Operations before and after Land Leveling 
Stage Field operation Custom rate per acre 

Pre-leveling Plow $17.50 
Subsoil $17.50 

Disk $19 
Laser leveling  $300 to $800 
Post-leveling Liming $20 

Manuring $20 
 
In addition to touch-ups, laser leveling has a life span ranging from 10 to 30 years, 
depending on underlying soil type and conditions. Where depressions are filled, the 
relocated soil will settle over time. As the organic matter in the soil decomposes, 
the soil will sink.   

3.5.8 Concluding Observations 

All farmers identify the value of field leveling and it is an essential farm practice in 
Delta. The program is straightforward and easy to participate in. When new rental 
land comes available, there is often a need for leveling.  
 
The role of land leveling in increasing the resilience of forage crops to waterfowl 
depredation is a cornerstone of the DFWT. Without this improvement, the 
productivity of perennial forages would be lower, resulting in lower returns to 
farmers, less sustainable damage by waterfowl, and lower overall biomass 
production.  
 
Perennial forage is difficult to establish in Delta due to wintering waterfowl 
depredation and some farmers are considering switching to other crops. As well, 
some perceive that situation is getting worse with waterfowl damage increasing 
annually, possibly due to larger populations, longer stays and climate change 
impacts. 
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Without perennial forage, the supply of feed habitat for waterfowl would decline and 
acres might move into crops that do not support wildlife. 
 
Options to combine land improvements have the potential to accelerate productivity 
further. For example, some farmers install tile drainage at the time of land leveling, 
which improves drainage but also leaches salts out of the soil. Irrigation in areas of 
Delta that do not have a consistent supply, such as Westham Island, would further 
enhance productivity, improve crop resilience, and increase the supply of biomass 
available for waterfowl. 
 
Another beneficial practice that could be promoted in tandem with laser leveling to 
speed soil recovery is manure application, which would add organic matter to the 
soil and assist in restoring soil pH levels to productive levels. 
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3.6 Forage Enhancement Pilot (FEP) Program 
In this program, a forage enhancement is a grass that is over-seeded or reseeded 
into a perennial forage crop in the spring to assist in recovery from winter 
waterfowl damages.  
 
DFWT’s FEP program has been a feature of migratory waterfowl management and 
soil conservation in Delta since 2017. The stated purpose of the program is to cost 
share the enhancement of forage fields through re-seeding or over-seeding to 
promote soil conservation and wildlife habitat enhancement on farmland. 
 
A brief overview of the program provisions includes: 

 Eligible fields must have been subject to waterfowl grazing impacts in the 
prior winter, 

 DF&WT pays $75/ac towards the cost of enhancing re-seeded or over-seeded 
eligible forage fields, 

 A minimum seeding rate is specified for over-seeding, 
 Re-seeding or over-seeding must be completed by June 15, 
 The land must remain in forage till March 31 of the following year. 

3.6.1 Ways Farmers Participate in the Forage Enhancement Pilot Program  

Farmers participate in the FEP program two ways:  
 Spring spot over-seeding of a partially damaged perennial forage crop area 
 Spring reseeding of forage crop area that has been destroyed.  

3.6.2 Reasons for Participating in the Forage Enhancement Pilot (FEP) Program 

The survey response indicates that farmers participate in the FEP program primarily 
for the purposes of trying to recover a portion of current year yield from the 
depredated area. Other reasons include taking advantage of the assistance 
available and controlling weeds of the predated area, with reduced expectation of 
realizing a forage benefit.  
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Table 3.6-1: Reasons for Participating in the Forage Enhancement Pilot Program (n=5) 
Comments Percent 
  
Need to salvage/recover from waterfowl winter damage 50.0% 
Need to seed decimated areas or they fill in with weeds 16.7% 
Every bit of assistance helps 16.7% 
Hit or miss 16.7% 
  
Total Comments 6 

 

3.6.3 Assessing the Success of the Forage Enhancement Pilot Program 

When asked how they would assess the success of the forage enhancement 
program, about 40% of respondents indicated that they considered success to be 
the cost off-set provided by the program. It is recognized that waterfowl damages 
are inevitable on many fields and that cost-sharing to re-establish perennial forages 
is the only direct way to mitigate impacts. 

Table 3.6-2: Assessing Success of the Forage Enhancement Pilot Program (n=5) 
Comments Percent 
  
Everything helps 40.0% 
Depends on how severe the damage is 20.0% 
Attaining weed control on big bare spots 20.0% 
Brings attention to the plight of farmers 20.0% 
  
Total Comments 5 

3.6.4 Drawbacks to the Forage Enhancement Pilot Program 

Most respondents indicated that there are no drawbacks to the FEP program. One 
respondent, however, indicated that the program was not a solution to forage 
depredation as waterfowl were destroying the crop on an annual basis.  

Table 3.6-3: Drawbacks of Participating in the Forage Enhancement Pilot Program 
(n=5) 
Comments Percent 
  
None 80.0% 
Not a solution - ducks eat to mud next year 20.0% 
  
Total Comments 5 

3.6.5 Attractiveness of the Forage Enhancement Pilot (FEP) Program  

Most respondents indicated that the FEP program is becoming less attractive, even 
though any assistance towards off-setting the impact of waterfowl grazing is 
appreciated. This is an indicator of the fact that the impact of waterfowl grazing 
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cannot be mitigated by the program when the damage is severe and/or chronic 
from year to year.  
 
As indicated by responses to other questions, re-seeding, and over-seeding (even if 
completely paid for) would not “make whole” the farm to a pre-damage situation. A 
re-seeded or over-seeded crop does not produce a yield comparable to mature 
perennial forage in the year of seeding and if waterfowl damage re-occurs 
repeatedly year after year, a mature forage stand may not get re-established. 
 
Nevertheless, waterfowl winter damage varies across Delta and some areas are still 
able to avoid continuous devasting depredation. All farmers indicated they would 
continue to participate in the program, although one indicated that perennial forage 
may not be a feasible crop in the future. In livestock operations, the shortfall of 
home-grown feed is made up for with purchases or production elsewhere, both of 
which are more costly than own production. 

Table 3.6-4: Attractiveness of the Forage Enhancement Pilot Program (n=5) 
Comments Percent 
  
More attractive 20.0% 
Same attractiveness 0.0% 
Less attractive (a) 80.0% 
  
Total Comments 5 
Notes: (a) A fitting interpretation of these comments is that while the FEP program defrays forage over-seeding 
and reseeding costs, the impact of excessive waterfowl grazing is making perennial forage production 
impractical in Delta. 

Table 3.6-5: Future Participation in the Forage Enhancement Program (n=5) 
Comments Percent 
  
Yes 83.3% 
No 0.0% 
But may have to give up grass altogether 16.7% 
  
Total Comments 6 

3.6.6 Benefits to Society from the Forage Enhancement Pilot (FEP) Program 

The survey asked farmers what they thought the societal benefits of the FEP 
program were. The responses were roughly split between the societal benefit of 
feeding waterfowl and the societal benefit of keeping farmers in business.  

Table 3.6-6: Benefits to Society from the Forage Enhancement Program (n=5) 
Comments Percent 
  
Feeds waterfowl over winter 57.1% 
Helps keep farmer in business 42.9% 
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Total Comments 7 

3.6.7 Other Comments about the Forage Enhancement Pilot (FEP) Program 

Survey respondents provided numerous comments about the FEP program. The 
theme of most comments was that the true costs of depredation are not being 
captured by the DFWT payment. These true costs include yield loss due to 
chronically immature forage stands, extra field operations, and the need to import 
higher cost forage to replace that lost to waterfowl. 
 
Few farmers reseed or over-seed with perennial grass varieties. Instead, annual 
grasses are seeded since there is an expectation that the stand will be destroyed in 
the same area in the subsequent year. Depredation might also be reduced by 
encouraging the expansion of enrollment to acres not dependent on forage yield for 
economic viability. Increasing waterfowl populations are also a concern. 

Table 3.6-7: Other Comments about the Forage Enhancement Program (n=5) 
Comments Percent 
  
Significant yield loss due to over-seeding or reseeding 27.8% 
There are additional management costs 22.2% 
Waterfowl impact causing changes to crop type 22.2% 
Waterfowl depredation making grass cropping infeasible 16.7% 
Hay replacement has extra costs 11.1% 
Should encourage waterfowl habitat in all types of crops 11.1% 
Waterfowl population control needed 11.1% 
Program pays small portion of total costs 11.1% 
  
Total Comments 18 

3.6.8 Economics of the Forage Enhancement Pilot (FEP) Program 

The FEP program is most attractive to livestock producers that depend on forage 
yield to feed livestock. While all survey participants farmers are currently dairy 
farmers, growing perennial forage for silage, hay producers in Delta could also 
utilize the program. 
 
Average costs associated with reseeding and over-seeding are presented in Table 
1-8. Two of the respondents indicated that the DFWT payment pays less than 35% 
of the costs of reseeding or over-seeding perennial forage.  
 
Most farmers try to re-establish perennial forage in damaged spots. Preparation of 
the seedbed is important and may include numerous tillage operations and nurse 
crop to control weeds (low spots tend to have heavier weed infestations). 
 
Others have realized that waterfowl damage in the same areas is an annual 
reoccurrence and that annual grasses are better option. Annual grasses do not have 
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the yield potential of perennial grasses and require annual field work that perennial 
crops do not.  
 
Reseeding and over-seeding of perennial forages results in a significant loss of 
production. Survey respondents noted the loss of most of the first two cuts in 
reseeded and over-seeded fields. Reseeding with annual grasses may allow a higher 
yield of biomass in the current year but annual grasses tend to be less palatable to 
livestock and more susceptible to weather at harvest. On average, yield losses are 
reported at about 75% of production on established perennial forage fields. 
 
An additional cost of not being able to apply manure at rates that established 
perennial crops receive has not been estimated. 

Table 3.6-8: Per Acre Costs of Over-seeding and Reseeding Perennial Forage 
 Over-seeding Reseeding 
1) Field operations  $35 $75 
2) Seed  $80 $107 
3) Total Direct Costs $115 $184 
4) DFWT Payment $75 $75 
5) Net Direct Costs Coverage -$40 -$109 
   
6) Loss of forage production (current year) 75% 75% 
7) Forage loss (hay tons) 5 5 
8) Forage loss value @ $260/ton $1,300 $1,300 
9) Production Insurance (1) payment $1,040 $1,040 
10) Total Net Forage loss  $260 $260 
11) Shortfall – Direct Costs & Forage Loss 5) +10) $300 $369 
Notes: (1) Production Insurance for damage to perennial forage by waterfowl is available. Insurance coverage 
is based on total yields on all acres. The indemnity calculation consists of the following variables: Probable 
yield of insured producers in the Forage Supply Reference Region. In 2019, grass forage was compensated at 
80% of $260 per ton, if a minimum threshold of $1,000 in damage was attained. 

 
 
A previous study has compared yields in undamaged and waterfowl-damaged 
perennial forage fields in Delta (Table 3.6-9). 
 
Key observations are: 

 Only 2 cuts of over-seeded or reseeded forage are available in the year of 
seeding 

 Yields of over-seeded and reseeded perennial forage are reduced by 88% 
and 86%, respectively. 

 The yield loss is substantial and needs to be made up through purchases or 
from forage production located elsewhere. If grass forage is not available, 
replacement hay usually consists of alfalfa procured from Alberta and/or 
Washington state. Cost varies annually (regional supply and exchange rate 
factors) and includes a significant transportation component (e.g., $150/ton 
from Alberta).  
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Table 3.6-9: Waterfowl Impact on Irrigated Silage on an Established Field 
 
 
Irrigated  

Cut #1 Cut #2 Cut #3 Cut #4 Cut #5 Total 
Yield 

Shortfall 

Yield – Wet Tonnes per Acre Percent 
Silage – No Damage (25% DM)  7.22 5.83 3.62 3.64 2.75 23.06  
Silage – Over-seeded 0.00 0.87 1.81 0.00 0.00 2.68 88% 
Silage - reseeded 0.00 1.46 1.81 0.00 0.00 3.27 86% 
        
 
 
Not irrigated  

Cut #1 Cut #2 Cut #3 Cut #4 Cut #5 Total 
Yield 

 

Yield – Dry Tonnes per Acre  
Hay – No damage (88% DM) 3.25 1.63 1.63 -- -- 6.51  
Hay – over-seeded  0.00 0.24 0.81 -- -- 1.06 84% 
Hay - reseeded  0.00 0.41 0.81 -- -- 1.22 81% 
Source: Zbeetnoff Agro-Environmental Consulting and DYMAC Risk Management Solutions Ltd. 2007. Evaluation 
of Economic Impacts of Waterfowl Damage. Final Report: Identification and Quantification of Economic Losses 
and Compensation Options. Prepared for the BC Agricultural Council, Agricultural Environment Initiatives. 

3.6.9 Concluding Observations 

The FEP program is positively regarded by participants for the attempt to off-set the 
impacts of waterfowl damage. The actual costs are substantially more than the 
DFWT payment, with most of the additional cost attributable to the need for 
replacement forage for their livestock operations. 
 
Farmers recall the value of the relay cropping program, until waterfowl anticipated 
where the relay fields were located. Some participants have considered not growing 
perennial forages due to the damages and extra annual costs of reseeding and 
over-seeding. Waterfowl damage in some fields is re-occurring so frequently that 
the prospect of mature yield is not a reasonable expectation.  
 
Manure application also attracts wildlife due to undigested kernels of grain in the 
manure. A manure application program on non-forage acres may have some 
potential to lure waterfowl away from perennial crops. 
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4.0 Summary Observations 
The survey and assessment indicate that the factors influencing participation in 
DF&WT programs are complicated. Table 4-1 indicates that the programs are 
variably attractive to farms, depending on farm type. 

Table 4.1: DFWT Program Attractiveness by Program and Farm Type (interpreted from 
survey responses) 

Farm Type Crop DF&WT Program (1) 
 

WCC CHEP GLSA FEP FL LL GM HR 
 

Attractiveness (2) 
Dairy/other livestock Grass forage - 

- - 
xxx 

xxx xxx - x 
Corn forage xx - 

Conventional berry/ 
vegetable/potato with 
livestock 

Early crops  xxx - 
xx - xxx xxx xx xx Late crops xx - 

Cereal rotation xx xxx 
Conventional 
berry/potato/vegetable 

Early crops xxx - 
xx - xxx xxx xx xx Late crops xx - 

Land rest - xx 
Organic potato/vegetable Early crops xxx - 

xxx - xxx xxx xxx ? Late crops xx - 
Land rest - xx 

Notes: (1) WCC = winter cover crop; CHEP = cereal habitat enhancement pilot; GLSA = grassland set-aside; FEP = 
forage enhancement program; FL = field liming; LL = laser leveling; GM = grass margins; HR = hedgerows; (2) xxx 
= always attractive; xx = sometimes attractive; x = not attractive; - = not applicable; ? = not decided. 

4.1 Grassland Set-aside (GLSA) Program 
The GLSA program has remained relative static in terms of the acres enrolled since 
2003, although program use declined in 2013-14 before spiking in a 2017-18, then 
returning to historic low level in 2019-20.  

4.1.1 Benefits to Farmers 

The restorative benefits of grassland to soil fertility are established, as is the role of 
higher organic matter in a number of other respects, such as soil tilth, ease of 
management, and greater resiliency to adverse factors, such as variable weather. 
The benefits of the GLSA program include: 

 Assists in the rehabilitation of fields that have been levelled, subsurface 
drainage installed, salinity issues, or degraded by continuous cropping 

 Assists in the three-year transition to organic certification 
 Increased moisture retention. 

4.1.2 Benefits to the Environment 

The environmental objectives of the GLSA program are to provide a more diverse 
habitat for wildlife and specifically: 
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 Establishment of small mammal – raptor habitat 
 Foraging areas, roosting areas, and nesting sites for a variety of wildlife. 

4.1.3 Impact on Participation in other DF&WT Objectives 

The historical connection between GLSA and wildlife habitat goals in Delta remains 
the focus of the program and the DF&WT program has created more wildlife habitat 
while improving soil fertility of the fields when they re-enter the cropping rotation.  
 
The GLSA program focuses more on habitat for voles, raptors, songbirds. As such, 
increased uptake of the program does not alleviate pressure on forage fields utilized 
by waterfowl. So, a farmer concerned about waterfowl impacts in Delta may be 
more inclined to plant cover crops so as to lure waterfowl away from farm 
operations where forage production is essential to the economic health of the farm. 

4.1.4 Threats and Opportunities 

While the benefits of GLSA are recognized, the overall economic impact of adopting 
GLSA in farming rotations is not. Some farmers are attempting to provide similar 
soil benefits in their rotations by growing silage corn and barley, without foregoing 
total revenue loss in any given year. 
 
The effect of taking land out of production for a GLSA is magnified by its impact on 
Delta crop rotations. Potatoes are a keystone crop, meaning that the crop is the 
economic anchor in the rotation of both conventional and organic operations. In a 
4-year rotation on a 400-acre farm, enrollment of 50 acres in a GLSA results in a 
reduction in planted acres of potatoes of 12.5 acres annually, or by 50 acres over 
the life of the GLSA. Clearly, if a keystone crop is of shorter rotation or if there is 
more than one keystone crop, the GLSA is more attractive. 
 
A large proportion of cropped agricultural land in Delta is rented. Short leases are 
especially problematic for GLSA enrolment as a farmer may be unwilling to commit 
to multi-year set-asides on short (annual) lease arrangements as they may be 
excluded from extracting the benefit later on. Leases in 2020 are in the range of 
$400 per acre.  
 
Shorter GLSA agreements may be a strategy for attracting program participation. 
One- or two-year GLSAs would provide less accumulated GLSA benefits but would 
also reduce the economic pressures on participating farmers. From an 
environmental perspective, shorter GLSA agreements might be able work if more 
acres were enrolled annually so that a larger habitat base, while more transitory, 
provided sufficient opportunities for wildlife to “move around” in the landscape.  
However, from an agricultural perspective, the size of the annual soil benefit is 
critical since if the agricultural benefit is too small or consumed too quickly after the 
land re-enters production, the ability of the farming operation to manage its 
rotation will be impaired.  
 
Additional research is required to quantify GLSA soil benefits, compared to using 
current farming rotations, with the expectation that longer-term soil benefits can be 
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shown to exceed the short-term impact of lower acreage and foregone annual 
revenue.  
 
Alternatively, a higher participation payment may attract more program enrolment. 
The ecosystems services assessment done for DF&WT in the companion report to 
this document, suggests that ecosystems benefits created by GLSA may be as 
much as 4 times greater per acre than the amount currently offered by the 
program.  

4.2 Winter Cover Cropping (WCC) Program 
The WCC program, in terms of acreage enrolled is the largest program of the 
DF&WT. The acreage enrolled annually has ranged from about 2,000 acres to 4,000 
acres. In 2019-20, WCC consisted of 2,500 acres or near the bottom of the range, 
declining steadily since a high in 2015-16.   

4.2.1 Benefits to Farmers 

The conservation and sustainability benefits of winter cover crops are well-known 
and include: 

 Prevents soil erosion 
 Improves soil structure 
 Adds soil organic matter 
 Suppresses weeds 
 Conserves moisture 
 Contributes soil nutrients 
 Improves field management 
 Scavenging of excess nutrients 
 Protects water quality. 

4.2.2 Benefits to the Environment 

The historical linkage between sustainable farming and provision of wildlife habitat 
in Delta remains the rationale for the WCC program. Winter cover crops provide 
increased over-wintering feed habitat for migratory waterfowl while conserving 
agricultural resources. 
 
The WCC program was initially oriented toward encouraging farmers to participate 
to alleviate waterfowl pressure on perennial forage fields. For example, a frost-
tolerant winter cover crop would be planted after a cash crop, ideally by August 31, 
providing waterfowl grazing in the winter and producing a grain crop, green feed, or 
green manure in the spring. As waterfowl grazing has increased, some benefits to 
agriculture have declined. 

4.2.3 Impact on Participation in other DF&WT Initiatives 

As the program has continued, there are significant ways in which its use has 
changed: 
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 Winter cropping of frost-tolerant cereals for grain or green feed is no longer a 
farmer objective and comprises very few acres, as increased waterfowl use 
has made these outcomes infeasible 

 Variable spring weather has complicated spring start-up and seeding, 
especially if residual green manure must first be incorporated into the soil  

 The harvest window has been pushed back with the production of longer 
maturing cash crops, and variable fall weather has made making WCC 
seeding deadlines difficult in some years. Farmers are now mostly fall 
planting/incorporating spillage of frost-sensitive spring cereal varieties, such 
as barley and oats. 

 
Frost-sensitive spring cereals are less attractive to waterfowl than perennial 
forages, forage grasses and clover, and frost-tolerant winter cereals. 

4.2.4 Threats and Opportunities 

The rationale for the WCC program has evolved from a lure crop objective to soil 
erosion, excess nutrient management and increased soil organic matter objectives. 
Whereas reduced forage losses by perennial forage producers were formerly an 
indicator of benefit, forage losses are now treated by another compensation 
program independently of DF&WT (i.e., the BC Agriculture Wildlife Program). 
 
However, if acreage enrolment in the WCC program continues to fall, the pressure 
on the perennial forage compensation program will increase. Loss (movement) of 
dairy and cattle operations would be anticipated to eventually lead to conversion of 
forage land to land uses with less value to wildlife (especially waterfowl). 
 
Today, cover cropping benefits to agriculture are more often expressed as improved 
soil conservation and sustainability but the linkage between WCC and agricultural 
benefits is weakened by excessive waterfowl predation. That is, some of the 
ecosystem benefits contributed by WCC (e.g., soil erosion control, organic matter 
build-up) are being purged by other ecosystems benefits (e.g., over-wintering 
waterfowl grazing habitat). This observation provides an interesting twist on the 
degree of complementarity among ecosystems services. 
 
This emerging realization is a threat to the WCC program, since farmers are seeing 
complete devastation of cover crops, leading to the perception by several current 
program participants that residual benefits to the soil may no longer be happening. 
In this scenario, while the program pays toward the cost of seed/planting, most 
machine and equipment costs are unrecovered expenses. 
 
Nevertheless, there would still seem to be opportunities to encourage farmers to 
continue cover cropping: 

 The ecosystems services assessment, using benefit-transfer estimates, 
indicates that the value of the benefits provided waterfowl just in the form of 
winter cover crop biomass likely significantly exceeds the cash incentive 
currently offered to Delta famers to winter cover crop. As such, higher WCC 
program rates might attract more enrollment. 
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 If techniques/practices could be developed to ensure the survival of some 
residual biomass into the spring, some proportion of erosion control and 
water quality and soil organic matter benefits could still flow to agriculture. 

 Under-seeding cash crops with winter cover crops could be used much more 
extensively in Delta. This would allow the establishment of the crops before 
waterfowl grazing season, making them more resilient to depredation and 
likely to confer more benefits to the farmland. It may also be possible to 
select intercropped or under-seeded mixes with even more beneficial 
ecosystem attributes than the crops currently grown. 

4.3 Hedgerow (HR) & Grass Margin (GM) Programs 
The HR&GM programs, in terms of kilometers enrolled is a small program of the 
DF&WT. About 9.9 km were enrolled in hedgerows and 11.72 acres in grass 
margins in 2020.  

4.3.1 Benefits to Farmers 

The general agricultural benefits of hedgerows and grass margins are known but 
their net significance is not established: 

 Provide nesting habitat for a host of beneficial insects, including pollinators 
like bumblebees and  

 Provide refuges for beneficial insects, such as Carabidae beetles, and 
predators, such as lacewings 

 Hedgerows act as wind barriers, preventing soil erosion  
 Create shaded resting places for livestock  
 Creating microclimates conducive to improving field productivity.  
 Reduce the need for ditch cleaning by trapping sediment before it can run off 

of the field 
 Act as a buffer between organically-certified crop fields 

4.3.2 Benefits to the Environment 

The linkage between native hedgerows and grass margins and ecosystem benefits 
is related to increased habitat, movement corridors and supporting species 
biodiversity. Hedgerows and grass margins provide: 

 Habitat for small mammals, which are in turn preyed upon by raptors and 
wading birds 

 Nesting habitat for native bumblebees 
 Refuges for beneficial insects, like predatory Carabidae beetles 
 Nesting sites for Red-tailed Hawk and Bald Eagles in mature hedgerow trees 

like alder, cottonwood, and Douglas fir 
 Habitat for a diversity of songbird and raptor species. 

4.3.3 Impact on Participation in other DF&WT Programs 

The HR&GM program has no direct cross-impacts on other DF&WT programs. 
However, if habitat reservoirs are created for pests of main crops, such as click 
beetles in potatoes, farmers may be reluctant to participate in the WCC and GLSA, 
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if they are concerned that the presence of reservoirs increases the subsequent pest 
risk. 
 
Hedgerows and grass margins likely have positive impacts on the environmental 
benefits of GLSAs. The wildlife travel corridors connect GLSA fields and act as 
interactive and connecting habitats as fields re-enter crop rotations. 

4.3.4 Threats and Opportunities 

While farmers indicate understanding of the potential benefits of the HR&GM 
program, they are undecided about the agricultural merits in Delta. Concerns were 
expressed about the potential to create reservoirs for diseases and pests, 
particularly for organic operations where control might be more problematic. 
Nevertheless, organic operators still take advantage of the program because it 
offsets the cost of establishing setbacks from conventional operations. 
 
More information on the implications of hedgerows-grass margins for agricultural 
crop management would be extremely useful to assess the merits of enrolment in 
the program. 
 
The use of the HR&GM margin program to control invasive species along field 
margins and noxious weeds appears to be attractive to farmers. As well, conversion 
of awkward field corners to grass margins helps maintains areas that cannot be 
accessed by conventional farm equipment. 
 
Hedgerows are funded by the Environmental Farm Plan (EFP) program; however, 
farmers seem to prefer cedars and other evergreen species selections that may not 
coincide with the DF&WT habitat creation and biodiversity objectives. The EFP 
program also funds hedgerow plantings to support biodiversity. Since the EFP 
program pays 60% of the cost of hedgerow establishment, DF&WT should consider 
leveraging that program by focusing on research of the relative greater benefits of 
native plantings that might lead to more uptake.  
 
Although outside the scope of the survey, it is noted that the HR&GM program may 
also have potential to be utilized by greenhouse operations and other intensive land 
uses that have uncropped fringe areas around their operations. These areas could 
be planted grass margins consisting of native pollinator plants, a practice that is 
employed in the Netherlands.  

4.4 Laser Leveling (LL) Program 
LL is a core program, popular with all farming types and operations and are 
regarded as indispensable to farming in Delta.  

4.4.1 Benefits to Farmers 

The benefits of the LL program that are leading to higher productivity due better 
growing conditions include: 

 Earlier start to spring operations and field trafficability later into the fall 
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 Less crop susceptibility to growing season downpours 
 Easier management of fields in terms of uniformity of operations, application 

of irrigation, and storm water 
 Ability to grow longer maturing varieties. 

4.4.2 Benefits to the Environment 

More crop productivity leads to more biomass which in turns creates more habitat 
for wildlife. A key environmental rationale of the LL program is that it increases the 
likelihood that cover cropping will occur after harvesting of cash crops, which in 
turn leads to cover crop benefits such as:  

 Control of surface water runoff 
 Prevention of soil erosion 
 Improvement in soil health. 

4.4.3 Impact on Participation in other DF&WT Programs  

The historical connection between LL and DF&WT programs has been that LL 
created more wildlife habitat while making crops and field more resilient to 
damages. This is certainly true for perennial grass forage crops and continues to be 
case. 
 
With cash crop farmers, growing seasons are being extended to the point that it is 
not always feasible to meet deadlines to plant cover crops that might provide feed 
habitat for wildlife.  
 
Economic realities are also encouraging some farmers to transition into higher 
income perennial field crops (e.g. blueberries). 

4.4.4 Threats and Opportunities 

Farmers have adapted to LL-improved soil conditions by growing longer-season 
crops and converting to perennial crops (other than grass).  Both adaptations have 
led to a reduction in winter cover cropping, creating more waterfowl pressure on 
the remaining vulnerable crops.  
 
There may be opportunity to channel the improved and extended productivity 
created by LL into more interseeding and companion cropping options that are not 
sensitive to fall seeding date constraints. Perennial crops, such as blueberries, may 
have potential to provide habitat between their rows, as waterfowl and other 
wildlife are known to access these areas in the winter. 

4.5 Field Liming (FL) Program 
FL is a core program, popular with all farming types and operations and regarded as 
indispensable to farming in Delta. Lime is an important fertilizer with the ability to 
reduce acidity of soils by raising pH through the application of calcium and 
magnesium. Delta agricultural lands are prone to acidity due to leaching of the soil 
by high rainfall, repeated application of synthetic fertilizers, and loss of minerals by 
crop removal 
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4.5.1 Benefits to Farmers 

The benefits of the FL program that are leading to higher productivity due to better 
growing conditions include: 

 Restoration of pH to levels to support cash crop production 
 More efficient uptake of major plant nutrient 
 Improved soil structure 
 Increased rates of infiltration  
 Increased productivity and crop quality. 

4.5.2 Benefits to the Environment 

The environmental benefits of field liming are related to the increased soil fertility 
and crop productivity that creates more biomass accessible to wildlife. 

4.5.3 Impact on Participation in other DF&WT Programs  

The historical connection between FL benefits and DF&WT programs has been that 
FL creates more robust crops, providing farmers with higher productivity and with 
susceptible crops that are more resilient to wildlife damage, hence can better 
support wildlife populations.  
 
Cash cropping in Delta has continuously adapted to changing markets and 
economic circumstances. Generally, grasses have left vegetable rotations and 
grass-based farm types have converted to other farm types. To some extent, liming 
has facilitated the condensing of crop rotations by cash croppers in Delta, and the 
substitution of soil organic nutrients with inorganic fertilizers. These conditions can 
lead to a number of adverse impacts such as: 

 Reduced availability of micro-nutrients (such as zinc, iron, boron) 
 Antagonistic effect on P and K availability 
 Inhibited root growth due to hydrogen ion concentration 
 Scab in potatoes. 

4.5.4 Threats and Opportunities 

The economic pressures to continuous crop in Delta are strong. As such, options 
that keep fields in annual production are more attractive than longer term set-
asides. 
 
Organic soil nutrient sources, such as farmyard manures, are capable of mitigating 
many of the negative effects associated with strict dependence of lime to control pH 
and supply calcium to crops. Manures are known to provide longer-lasting soil 
productivity effects than inorganic fertilizers and healthier soils. There may be 
opportunity to encourage more manure use in cash crops. 
 
Organic field crops and vegetable producers are good targets for more manure use. 
A side benefit of manure use is that the undigested grain content in manures may 
lure wildlife to more fields that are less sensitive to damage from wildlife. 
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4.6 Forage Enhancement Pilot (FEP) Program 
The current FEP program is relatively recent in the DF&WT suite of programs, 
having been introduced in 2017. The program is intended to bridge the gap 
between compensation paid by the Agriculture Wildlife Program and the additional 
costs not covered.  In 2019-20, acreage enrolled totaled about 490 acres.  

4.6.1 Benefits to Farmers 

The benefit of the FEP program to farmers is to assist in offsetting the impact from 
over-wintering waterfowl depredation by contributing to: 

 The cost of over-seeding damaged perennial forage crops 
 The cost of re-seeding severely damaged perennial forage crops. 

4.6.2 Benefits to the Environment 

The environmental rationale of FEP program is to maintain over-wintering feed 
habitat for migratory waterfowl. 

4.6.3 Impact on Participation in other DF&WT Initiatives 

The damage to perennial forage fields has increased as waterfowl grazing has 
become more extensive to the point where the economic viability of perennial 
forage cropping is in question. Often, over-seeded and reseeded fields are 
depredated repeatedly year after year and the perennial forage crops do not reach 
maturity, producing only a fraction of the yield expected from mature crop. 
 
One option taken by these farmers is to reseed damaged areas with annual grasses 
to maximize current year yields. A significant effect is that fields once seeded every 
six years or so are now over-seeded or re-seeded, annually. Yields are lower, 
quality is lower and per ton production costs are higher.  
 
Another option is that farmers are planting more silage corn, which is less 
susceptible to waterfowl damage. However, the lateness of harvest often precludes 
fall cover cropping with the field remaining relatively bare over the winter, to no 
one’s benefit.  
 
The repeated waterfowl damage is also causing soil compaction, exacerbating minor 
depressions in the fields, and eventually leading to land leveling remediation.  

4.6.4 Threats and Opportunities 

The excessive grazing of perennial forage fields has the potential to significantly 
reduce the number of acres in forage in Delta, creating still greater impacts on the 
remaining acreage. Yet farmers need grass forage in their livestock diets and forage 
production, which was once a profit center in the farming operation, is now an 
additional cost of production. 
 
The impact of repeated excessive waterfowl grazing has been to preclude the re-
establishment of perennial forage crops. As a result, perennial forage producers are 
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over-seeding and re-seeding annual forages in damaged areas in order to obtain a 
current-year harvest. If there is enough environmental value in over-wintering a 
cropped annual forage stand, there may be opportunity to compensate farmers 
more substantially for a very short-term GLSA- or WCC-type benefit. 
 
Another opportunity would appear to be encouragement of increased companion 
cropping, relay cropping or under-cropping of silage corn, not for forage production, 
but for an enhanced WCC benefit. 

5.0 Comments Received from Farmers and Agencies on the 
Importance of Ecosystems Services and Benefits Associated with 
DF&WT Programs  

Identical questions were asked of farmers and agency/institutional survey 
respondents to provide more detail on perception by participants of ecosystems 
services and benefits. The responses are compared below. 

5.1 Potential Program Modifications or Enhancements  
Farmer survey respondents and agency/institutional survey respondents were 
asked about a list of potential new initiatives or program modifications that the 
DF&WT might consider going forward to enhance wildlife or other ecosystem 
services or benefits that society receives from agricultural land in Delta. These 
responses are compared below. 

5.1.1 Farmer Response  

Table 5.1 indicates that surface and subsurface drainage improvements are rated 
the highest as very important factors for agriculture to provide ecosystem services 
and benefits. Other important initiatives/modifications that would enhance 
ecosystem benefits that agriculture provides, presumably by encouraging 
enrolment, include: 

 Higher cost-share payments in existing programs 
 Ecosystem services payments 
 Shortening the GLSA enrolment period. 

 
These responses suggest that DF&WT should test receptivity to higher cost-share 
amounts. As well, investigation into how agricultural drainage benefits might be 
framed to support environmental objectives and whether short GLSA rotations 
provide sufficient environmental benefits to merit support should be conducted. 
 
Of note, waterfowl population management is considered very important suggesting 
that ways to distribute environmental services and benefits more broadly 
throughout the ecosystem may be more sustainable in the long term for Delta 
farmers. 
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Table 5.1.1: Please Rate the Importance of these Potential New Initiatives or 
Program Modifications? (N=14 farmers)  

Possible Programs  
Very 

important 
Somewhat 
important 

Not 
important 

Don't 
know 

Improve surface drainage 100% 0% 0% 0% 
Improve subsurface drainage 85% 8% 8% 0% 
Waterfowl population management 77% 23% 0% 0% 

Higher cost-share payment in existing 
programs 

69% 31% 0% 0% 

Ecosystem services payments to 
landowners 

62% 31% 8% 0% 

Grass in cash crop rotation for a single 
year cost-share program 

62% 31% 8% 0% 

Compost/manure cost-share program 46% 23% 23% 8% 
Land purchased for conservation 
purposes 

36% 9% 55% 0% 

Conservation covenant/easement 
agreements on private land 

23% 46% 23% 8% 

Riparian setback program 0% 31% 46% 23% 

 

5.1.2 Agency/Institutional Response 

Table 5.1.2 indicates that agency/institutional survey respondents perceive options 
that would set aside agricultural land for environmental purposes to be more 
important in generating ecosystem services and benefits than initiatives that 
enhance the productivity and sustainability of agricultural operations. However, it is 
also fully appreciated that farmers should be compensated for providing ecosystem 
services. The top initiatives/modifications indicated are:  

 Payment for ecosystem services  
 Conservation covenants/easements 
 Setbacks 
 Land purchases. 

 
These agency/institutional responses suggest that DF&WT is truly operating in the 
midst of a program and policy environment where the public benefit of agricultural 
production in Delta tends to be considered by non-farmers to be less of an 
ecosystem service/benefit than environmental conservation. In addition, this 
grouping of survey respondents indicates a preference for reserving and/or 
acquiring rights to control agricultural land for conservation purposes.  
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Table 5.1.2: Please Rate the Importance of these Potential New Initiatives or 
Program Modifications. (N=25 agency/institutional respondents)  

Possible Programs  
Very 

important 
Somewhat 
important 

Not 
important 

Don't 
know 

Ecosystem services payments to 
landowners 

76% 20% 0% 4% 

Conservation covenant/easement 
agreements on private land 

68% 24% 4% 4% 

Riparian setback program 60% 28% 0% 12% 

Land purchases for conservation 
purposes 

56% 32% 8% 4% 

Higher cost share payment in existing 
programs 

56% 20% 0% 24% 

Waterfowl population management 52% 40% 4% 4% 
Improve subsurface drainage 52% 36% 4% 8% 
Improve surface drainage 44% 48% 4% 4% 
Compost/manure cost-share program 24% 56% 4% 16% 
"Grass in cash crop rotation for a single 
year" cost-share program 

20% 48% 0% 32% 

 

5.2 Disruptiveness of Wildlife Impacts on Agriculture 
Farmer survey respondents and agency/institutional survey respondents were 
asked to rate the disruptiveness of wildlife impacts on agriculture. These responses 
are compared below. 

5.2.1 Farmer Response 

Table 5.2.1 indicates that forage yield and quality are most disrupted by wildlife in 
Delta. Other impacts indicated by two-thirds of respondents as disruptive include: 

 Restricted ability to grow certain crops/varieties 
 Excessive grazing of cover crops 
 Extra costs of soil/field preparations 
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Table 5.2.1: How would you Rate the Impact of Conflicts between Wildlife and 
Agricultural Land Use in Delta? (N=14 farmers) 

Agricultural Considerations 
Disruptive 
impact 

Minimal 
impact 

No 
impact 

Don't 
know 

Forage yield 86% 7% 0% 7% 
Forage quality 78% 14% 0% 7% 
Ability to grow certain crops/varieties 64% 21% 14% 0% 
Grazing of winter cover crops 64% 36% 0% 0% 
Cost of soil/field preparation 64% 21% 14% 0% 
Soil compaction 57% 43% 0% 0% 
Water ponding in fields 50% 43% 7% 0% 
Farming practices 38% 54% 8% 0% 
Human food safety 31% 31% 38% 0% 
Livestock feed safety 31% 31% 31% 8% 
Farm type 21% 43% 14% 21% 
Weed control 14% 64% 7% 14% 

5.2.2 Agency/Institutional Response 

Table 5.2 indicates that agency/institutional survey respondents have a higher level 
of uncertainty about how disruptive wildlife impacts are on agriculture. Overall, 
perception of wildlife disruptiveness in the two surveys is comparable except that 
while agency/institutional respondents do recognize that loss of forage yield is one 
of the most disruptive impacts, loss of forage quality does not seem to be fully 
appreciated. 
 
Table 5.2.2: How would you Rate the Impact of Conflicts between Wildlife and 
Agricultural Land Use in Delta? (N=25 agency/institutional respondents) 

Agricultural Considerations 
Disruptive 
impact 

Minimal 
impact 

No 
impact 

Don't 
know 

Forage yield 64% 12% 0% 24% 
Grazing of winter cover crops 52% 28% 4% 16% 
Water ponding in fields 52% 20% 0% 28% 
Extra costs of soil/field preparation 52% 20% 0% 28% 
Soil compaction 44% 28% 0% 28% 
Ability to grow certain crops/varieties 44% 16% 4% 36% 
Forage quality 36% 32% 0% 32% 
Farming practices 36% 28% 0% 36% 
Farm type 28% 32% 4% 36% 
Weed control 16% 36% 4% 44% 
Livestock feed safety 8% 28% 12% 52% 
Human food safety 0% 32% 24% 44% 
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5.3 Measures of the Success of the DF&WT 
Farmer survey respondents and agency/institutional survey respondents were 
asked to indicate the significance of various measures as indicators of success of 
the DF&WT. These responses are compared below. 

5.3.1 Farmer Response 

As Table 5.3.1 indicates, farmers indicated that the size of wildlife populations as 
one of the most significant measures of DF&WT success, together with the 
participation of Delta famers, both in numbers and acres enrolled. This would 
appear to indicate that farmers feel if wildlife populations decline, so will program 
support. 
 
Dollars invested in the program programs is also indicated to be top indicator of 
success, as is improvement in the economics of participating farmers. 
 
Table 5.3.1: Significance of the Following Indicators as Measures of the Success of the 
DF&WT? (N=14 farmer respondents) 

Indicator  
Extremely 
significant 

Somewhat 
significant 

Not 
significant 

Don't 
know 

Size of wildlife populations 69% 15% 8% 8% 
Number of acres under contract 69% 23% 0% 8% 

Number of farmers participating 69% 23% 8% 0% 
Dollars invested in the programs 69% 15% 15% 0% 
Improvement in the economics of 
participating farmers 

69% 15% 15% 0% 

Number of acres in forage production in the 
area 

62% 15% 15% 8% 

Collaboration with wildlife agencies 62% 31% 0% 8% 
Increased adoption of environmentally-
friendly agricultural practices 

54% 31% 8% 8% 

Evidence of improved soil health/quality 54% 38% 0% 8% 
Increase in number of species present 54% 31% 0% 15% 
Educational opportunities e.g. school 
children 

54% 31% 8% 8% 

Reduced number of waterfowl incidents at 
YVR 

54% 31% 0% 15% 

Reduction in waterfowl depredation of 
perennial forages 

46% 31% 15% 8% 

Research and scientific studies 38% 54% 0% 8% 
Hunting opportunities 38% 46% 15% 0% 
Carbon sequestered 23% 31% 8% 38% 
Visitors to the area/recreational 
opportunities 

0% 38% 54% 8% 
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5.3.2 Agency/Institutional Respondents 

Table 5.3.2 shows that agency/institutional respondents expect, as the number one 
indicator of success, that soil benefits and improved economics need to accrue to 
DF&WT programs. Robust participation by farmers and acres is also perceived to be 
significant for the success of the DFWT. 
 
Table 5.3.2: Significance of the Following Indicators as Measures of the Success of the 
DF&WT? (N=25 agency/institutional respondents) 

Indicator 
  

Extremely 
significant 

Somewhat 
significant 

Not 
significant 

Don't 
know 

Evidence of improved soil health/quality 80% 20% 0% 0% 
Improvement in the economics of 
participating farmers 

73% 19% 4% 4% 

Number of acres under contract 69% 23% 0% 8% 
Number of farmers participating 69% 19% 4% 8% 
Increase in number of species present 69% 27% 0% 4% 
Reduction in waterfowl depredation of 
perennial forages 

58% 38% 0% 4% 

Number of acres in forage production in 
the area 

52% 44% 0% 4% 

Collaboration with wildlife agencies 50% 42% 4% 4% 
Research and scientific studies 50% 42% 4% 4% 
Dollars invested in the programs 42% 46% 8% 4% 
Size of wildlife populations 36% 44% 16% 4% 
Carbon sequestered 27% 50% 12% 12% 
Reduced number of waterfowl incidents 
at YVR 

27% 31% 15% 27% 

Educational opportunities e.g. school 
children 

23% 62% 12% 4% 

Hunting opportunities 15% 35% 38% 12% 
Visitors to the area/recreational 
opportunities 

4% 42% 50% 4% 

 

5.4 Comparison of Farmer and Agency/Institutional Responses to Ecosystem 
Services Questions 

A comparison of the responses of two survey groups would suggest a strong 
understanding of the codependency of their respective programs for overall 
success. The measures of success indicated are that: 

 Farmers need to participate in DF&WT programs to produce wildlife benefits 
that society will support and they recognize that continued support is 
dependent on supporting healthy wildlife populations and creating enhanced 
ecosystem benefits. 
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 Both groups recognize that these programs will need to improve farming 
sustainability, i.e., by improving the economics of farming and finding ways 
to reduce the impact on those farm types providing the bulk of the 
environmental benefits.  

 The degree of participation in DF&WT programs may likely determine 
whether economic viability continues. The collective impact needs to be 
distributed across more acres enrolled and increased number of participating 
farmers in order attract the funding necessary to ensure that ecosystem 
services provided by agriculture are feasible and affordable.  

 
The survey results indicate a good understanding about the impact of conflicts 
between wildlife and agricultural land use among both respondent groups. Both 
groups recognize the disruption created by waterfowl grazing of forage fields as the 
largest impact to agriculture, followed closely by secondary impacts created by 
waterfowl on soil compaction and water ponding.  
 
There would appear to be an agency/institutional willingness to support increased 
payments to farmers to provide ecosystem services and overwhelming support for 
the continued production of human food.  However, farmers are concerned about 
becoming dependent on institutional payments in order to make economic ends 
meet and would sooner rely on the marketplace for food products.  
 
Farmers appear somewhat more optimistic that there are new initiatives and 
program modifications that might alleviate the impact of wildlife-agriculture 
interactions on farming, while continuing to enhance ecosystem services. 
 
The survey results indicate that there is a broad understanding of the variety of 
societal benefits enhanced by DF&WT programs. However, the importance of these 
benefits differs between the two respondent groups. Farmers consider the primary 
ecosystem benefits to be regulating soil nutrients, soil health and retention, and 
flood control. Agency/institutional respondents indicate primary importance of 
wildlife habitat, pollinator habitat and migratory waterfowl feeding habitat. 

6.0 Further Food for Thought  
This study re-confirms that a wide audience continues to recognize the vital role of 
the DF&WT in supporting and encouraging farming practices to enhance the 
ecosystem benefits and services provided by agricultural land and farming 
operations in Delta. The survey of farmer participants identifies how the programs 
interface with farming practices and decisions and provides insights into potential 
strategies to increase DF&WT program effectiveness. The farmer and 
agency/institutional surveys on ecosystem benefits and services has provided 
insights into how the services and benefits are perceived and valued. The observed 
congruence in ecosystem values from these two datasets identifies opportunities to 
fine tune DF&WT programs to function more effectively and leads to the following 
recommendations. 
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6.1 The Ecosystem as Agro-ecosystem 
The ecosystem component of this study articulates that agricultural activity is part 
of the ecosystem and provides ecosystem services without which it agro-ecosystem 
would not endure. In this light, if agriculture is not sustainable the ecosystem 
services agriculture currently provides will be diminished. Similarly, if the 
ecosystem benefits sought by society demand too much from the operations that 
provide the agro-ecosystem services or provides too little in return (i.e., threaten 
economic sustainability), the agro-ecosystem will transition into another form or 
fail.  
 
Farmer feedback from the program assessment suggests that core agro-ecosystem 
services enhanced by the DF&WT programs to increase soil organic matter, improve 
soil health, reduce soil erosion, and protect water quality may be being reduced by 
waterfowl grazing pressure. That is, ecosystem benefits and services may not be 
additive and waterfowl habitat is being provided at the cost of soil erosion and 
deterioration of soils health.  
 
There is a need for more understanding of how ecosystem benefits and services 
work together or detract from each other and how they are performing. Using 
terminology contained in an Agriculture and Agri-Food Canada report29, few 
practices are totally BIG win ecosystem - BIG win agriculture (WIN-WIN) 
opportunities and a more accurate categorization would include more big WIN-small 
win, small win-BIG WIN, and small win-small win outcomes, i.e., trade-offs are 
required in pursuing agro-ecosystem stability and sustainability. 
 
This leads to consideration of agro-ecosystem stability and balance. Is a waterfowl -
dominated ecosystem stable and sustainable (environmentally and agriculturally)? 
Is the nature of the agro-ecosystem fully known? Are the enhancements funded by 
DF&WT in line with society’s priorities? Are the ecosystem priorities of society 
informed as to sustainability of the ecosystem services provided by agriculture in 
Delta? 
 
It is suggested that further investigation of the bio-physical attributes of the Delta 
agro-ecosystem is warranted. How does the agro-ecosystem function as a system? 
What are the key features, keystone species, and other components that contribute 
to its stability? Some farmers recollect species and ecosystem characteristics that 
were substantially different than what exists today. 
 
Are there ways to improve the balances between agro-ecosystem components and 
the services contributed by and consumed by farmers This information should help 
to focus future initiatives into areas that optimize the DF&WT mandate and support 
farming sustainability. 

                                       
29 Janzen, HH, RL Desjardins, P Rochette, M. Boehm and D Worth (eds). 2008. Better 
Farming Better Air. 
https://www.academia.edu/3887244/Better_farming_Better_air_A_scientific_analysis_of_a
gricultural_practice_and_greenhouse_gases_in_Canada  
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6.2 Increase Forage Production in Delta 
If migratory waterfowl habitat continues to be regarded as a top ecosystem service 
provided by Delta agriculture, then provision of more habitat must be considered a 
primary means of reducing field-specific impacts.  The pressure from excessive 
waterfowl grazing on perennial forage productivity in Delta is at a tipping point at 
which farmers will not be able to obtain yields reliably from perennial forage fields. 
Two management responses to this situation are production of perennial forage 
and/or production of annual forages. 
 
While the quality and productivity of annual forages is somewhat lower than 
perennial forages, annual forages do provide options to meet some of the feed 
needs of livestock operations. Combined with forage compensation to replace 
losses, these operations are continuing but losses will continue to increase unless 
supply increases. 
 
One avenue is to provide more incentives to produce winter cover crops on 
vegetable fields. However, various factors are leading to later harvest seasons 
making fall-seeded cover crop seeding deadlines difficult to meet. Extending 
seeding deadlines is not realistic since crops need to establish before winter. 
 
Nevertheless, there would appear to be other options to increase the acreage of 
winter forage crops in Delta: 

 Plant cover crops between rows of perennial crops, such as blueberries, to 
provide additional waterfowl feed habitat after the leaves have fallen from 
the bushes. 

 Under-crop/relay crop all annual vegetable crops, with varieties and mixes 
compatible with the cash crops, that would provide waterfowl forage after 
harvest and over the winter. 

 Companion cropping of cover crops with cash crops. 
 Inter-seeding combinations. 

 
Longer term, an open question is if more waterfowl habitat is provided, will it 
attract more waterfowl and increase depredation? Over 75% of the farmer survey 
indicated that waterfowl population management would be a very important 
initiative to enhance wildlife or other ecosystem services or benefits that society 
receives from agriculture. This waterfowl management need not be lethal but 
environmental initiatives could focus more on ecosystem services that beneficial to 
agriculture and the environment but less targeted towards waterfowl (e.g., growing 
crops and varieties of cover crops that are less palatable to waterfowl). 

6.3 Perception of Farmer Benefits are Key to Increased Participation  
This investigation indicates that farmers will participate when benefits can be 
shown. The benefit farmers are most responsive to appears to be soil health as 
reflected in improved growing, working, and management conditions due to erosion 
control, increased soil organic matter, better nutrient uptake and most recently, 
reduced environmental risks. 
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Means of increasing participation include: 
 Selection of other crops that are more resistant to wildlife, but still generate 

more value to farmers 
 More research to further substantiate soil benefits leading to economic 

benefits to farmers.  
 More cash in programs – about 70% of farmers surveyed indicated that 

higher cost shares in existing programs would be important to participating 
in them. 

6.4 Initiatives to Increase Productivity and Crop Resiliency 
Farmers recognize the importance of drainage for productivity and indicated that 
assistance for on-farm drainage improvements would be welcomed. There are 
several dimensions to this type of improvement including the following: 

 Improved surface drainage to convey stormwater off fields – promoting 
better plant growth, more uniform crops and also providing more biomass. 

 Improved sub-surface drainage to improve the drainage in the root zone, 
leach out salts, and facilitate irrigation, could be used in conjunction with 
laser land leveling. Similar environmental benefits to surface drainage.   

6.5 Initiatives to Reduce Program Costs 
In the past, the DF&WT funded the purchase of a community zero-till drill that was 
used beneficially by participating farmers. That drill now has a high operating and 
maintenance schedule and needs replacement. 
 
Similarly, the purchase of a community application machinery to spread manure at 
more precise levels on cash crops, GLSAs, and other land enrolled in DF&WT 
programs would encourage the addition of organic matter to fields, speeding up 
their rehabilitation. In light of the new AEM Code implemented in December 2019, 
there would appear to be an opportunity to encourage the redirection some of those 
farm nutrients from over-applied areas to nutrient deficient areas at relatively low 
cost. 
 
Cost of seed keeps increasing. Some farmers indicated that bulk buying might be a 
reasonable way to reduce per kg seed costs and save farmers out-of-pocket costs. 

6.6 Other Potential New Initiatives 
Some farmers indicated that manures can be used to elevate pH levels in the soil, 
but with additional benefits related to other nutrients in the manure. Some 
possibilities include: 

 Initiating a new program to encourage manure application to improve soil 
organic matter on cash cropped fields, promoting soil micro-biology. 

 Including chicken manure as a liming product in the field liming program. 
 
Investigation has indicated that establishment of pollinator habitat around 
greenhouses is being promoted in Holland and elsewhere. Adaptation of this 
program to Delta has beneficial implications for increased biodiversity, wildlife 
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corridors, and pollination. There may be opportunities to include intensive livestock, 
nurseries, and other farming types in such a program. 
 
Farmers were asked about the attractiveness of a shorter GLSA program, with 
about 62% indicating that the concept has merit. However, is it not apparent at 
first glance just how such a program could be rationalized from an ecosystem 
perspective unless the benefits of short term GLSAs were to be demonstrated by 
research. 

6.7 Reduce Structural Impediments to Program Uptake 
Farmers identified conditions that would make a difference in the attractiveness of 
existing programs. These include: 

 Devising incentives to get agricultural land owned by non-farms into the 
agricultural land pool. 

 Encouraging longer term leases to farmers renting land to encourage uptake 
of multi-year programs or programs in which benefits are generated over a 
number of years. Is it possible to engage with landowners who lease to 
farmers to make their land available for longer periods (say, 10 to 20 years) 
for a graduated benefit? Farmers, with firmer access to land, would be able 
to entertain more extended rotations. 


