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EXECUTIVE SUMMARY

One of the objectivefisted inthe Canadian Beef Research and Technology Transfer Strateg22i318

i 2 Med@sure and monitor adopth of innovations by compiling knowadoption rates of various
innovationsthrough existing data collection means and enhance measurement of innovation adoption
f S@GSta 6KSNB yS OfeBaef Quile Resédich CitisBBRIS Co@ritted to achieving

this objective through collaboration with provincial and natiogedups in the NationaBeefTechnology
Transfer Network.

Many practices and technologies have been recommended for beetatiproducers across Canada for
improvedproductivity,reduced costsincreasedorofitability and stability for individualat the farmlevel
andthe Canadian beef sector as a wholgis report is the first of its kind amalgamating adoption rates
from various surveys and research studies acit®©asada.lt endeavors toprovide a comprehensive
understandingas possible oradoption d various cowcalf production and management practicas
CanadaThis report identifies data gaps, current adoption leyatsl trendsin orderto inform future beef
cow-calf extenson efforts.

This report examines production benchmarks and adoptiodifbérent practices for reproduction, calf
management, herd health management, forage and grazing management, environmental factors, feed
and nutrition, marketing methodsand onfarm recordkeeping. This analysis also identifies producer
demographics and pferred sources of information. Potential opportunities for extension are included
for each recommended practicdy region as well as identification of perceived artaal barriersfor
adoption.

It must be recognized that all survey results are subjectolunteer bias and are not representative
samples of the industry. Hence, the adoption rates reported here beakigher than actual given the
characteristic of prodcers that fil out the survey. In addition, response rates are lower in recent surveys
compared to historicalwhile this reflects consolidation and fewer operations there is potentially a larger
impact from selection bias. Even studies based oifianm individual aninal audited data, while more
reliable, still suffer from volunteer biasthe selection of the farms participating. This does not invalidate
the results. Those patrticipating in surveys and studies do provide a trend to guide industry effforts
technologytransfer and communication.

Highlights of Canadian Co®alf Production andMlanagementPractices

1 Over the past thirty years, there has been an increasing percentage of producers utilizing
pregnancy checking. There remainsogportunity for even greater ugtke, particularly in Atlantic
Canada.

1 Mostcalves are polled (889% of heds), and castration is generalperformedshortly after birth
(53-69% of producens

9 The use of pain contrakincreasing Those who always use jpacontrol when dehorning ranged
between 2731% and those who use it depending on age and method useedaingm 1423%
in the most recent cowealf surveys; up from 9% in 2014. Those who used pain control when
castrating (either always or depending on ag& method) ranged between 1#8% in the most
recent cowcalf surveys; up from 4% in 2013/14.

1 Whilemostproducers use traditional separation at weaning-G#86); western Canada has seen
a shift towards lowstress weaningtwo-stage, fencelingnaturalcombined)from 30% in 2014 to
52%in 2017.

1 The proportion of herds reportingaccinationfor at least one thease varietby region (7605%)

6



1 Managing for external parasites is relatively stable across CaB8de %) and varies by animal
types (7391%) Internal parasitemanagement is loer (6382%)across regionand again varies
by animal type (63 4%)

1 Use d off-site watering systems has increased from 26% in 2001 (Canada) to 43% in Alberta
(Alberta Agriculture and Forestry, 20181% reportedoff-site wateringin the 2017 Western
Caradian Cowcalf SurveyWCCCS)Jland 54% pump water to cattle in Ontari@015/16) In
addition, implementation of riparian area protection has also increasesn 46% in 2001
(StatisticsCanada Farm management Surveto over 70% in AlbertéAlberta Agiculture and
Forestry, 2018)

SUGGEED EXTENSIGMNRIORITIES BY REGION

It is importantthat managemenpractices are not used as blanket recommendatiforsall regions but
where there are geographies with lower adoption rates, investigations into titerying reasons are
explored to explain why

Across Canada Heifer mangement on a cowcalf operation can make a significant difference in
profitability. Heifer management is one of the areas on a @@l operation that can make a significant
difference in profitability.Recommended practices such as a breeding seasonghatriore than 63 days

in length breeding two weeks before cows and feedimaifersseparatefrom cowsduring the winterare
designed to addressebreeding challengeson heifers Qpen three and four-year olds represent a
significant opportunity cost ahey ae either given a grace year and kept in the herd or culled after only
producing one calEvaluating the cost:benefit and potential changes from adopting one or more of these
practices could encourage adoptioAddressing producers who have not expacedthe expected
results from these practices and having a greater understanding of why could also inform next steps
Heifer management shows opportunity for improvemamill regionsacross Canada

Body Condition Scori{CS) by visual assessmens iiceased while reports ofhandson approaches

have declined over the last four yeats. Western Canada, thaost (73%) producers manage females

based on body condition. But intlantic Canadaonly 33% manage based on body conditiorstead

preferring to managdased on agdt is recognized that visual assessment is better than none &itadl.

LJdzN132 aS 2F ./ { Aa GKIFG LINPRdAzZOSNARQ &2 &ldutritionaR Y y I
requirements (i.e. lower BCS cows receive a higher plamaitofion). Producers that do not manage

females separately or see that aspeactical optionare unlikely to perform BC®. may be useful to

illustrate the accuracy of handshn BCRompared withvisual appraisal, and also promote the ability to

combine i with other routine practicesSuggesting producers target a handful of cows to BCS instead of

the entire herd may help improve uptakeidlability is a key element of persuasion

Injection sitelesions- the National Beef Quality Audit (2018) suggdbit increased use of cattle dart
guns may be responsible for the increase in lesions infadrcattle from 2016aL1 to 201617. There was

also an increase in lesions in other looas of the carass (eg. shoulder) compared to previous years.
This presets an opportunity to promote best practices for dart gun use by livestock producers as well as
continue efforts aimed at injection best practices. It may be useful to strategicaltyqte these pactices

prior to vaccination season (p&lving for cowsspring/fall processing for calveshd during the summer
grazing season when cattheay bebeing treatedon pasturewith dart guns

Available datathoughlimited, would suggest thatorage rejuveation has decreased in frequendylore
producersreported extending the period beveen reseeding or not reseeding at allRejuvenation
methodssuch as fertilizer and manure are usedatty asmallproportion of farms and acres. Producers



are increasingly relying orented pasture and hay landwvhichposes barries to rejuvenating forages.
There remainsan opportunity to highlight the value ohaintaining andmprovingthe productivity of
pastures in addition to hay stand€Producers in edsrn regions are more likely to reseed, apply fertilizer,
and apply manurgthan their western counterpartsthis is not unexpected given the risk of reseeding
being unsuccessful with higher vulnerability to drouighd winter kill on new stands in weste@anada
reducing the return on investmenin Atlantic Canada, where foragtands have a lower percentage of
legumes, there ian opportunityto support inclusion of persistent legumasextension materials

Feedtesting is employed by 2%0% of produces, with lower rates in Ontario and Atlantic Canada.
Communicating the riskassociated witlfeeding low levels of toxing(g. nitrate, sulfur, mycotoxin and
molybdenum) or not accounting for variations in nutriequality on cattle performance (e.g. body
condition; growth) could address current complacency. Encouraging praltectred test regularly, even

if not annually, may improve uptakethis needs to start with how to take a representative feed sample
so that producers are confident in the test md$s. Providing tools to ensure that producers understand
how to utilize €ed test results in ration development and demonstrating the benefits of feed testing is
key for increased adoption and continued use o$thiactice.

Most beef farmers do not regatly test water quality although rates are higher in Ontario and Quebec
(~30% tested in the last3 years) Livestockliness and death due tpoor surface stock water quality in
western Canada cdifuctuate with droughtand other weather eventsCreatiig awareness in producers
regarding cumulative effects of nitrateulfate and total dissolved solikvels in water is also critical to
prevent toxicities or mineral deficiencies

Practices with highrates of adoption need to have continual communication the benefitsand
drawbackso provide justificationfor continued usageExtensive winter feedinig a key examplewith
increases in adoption nationally from 2006 to 20However, the 2016 Censwf Agriculture indicates
that in-field feeding increasd in Ontario, Quebec and British Columbitween 2011 and 2016, but
decined in the Prairie provinces where most beef cattle are locaRetentharsh winters requiring more
feed, beddingand shelerlikely had an impact on the number of producers uridking extended grazing,
along witha renewed focus on reproductive perfoance and importance of maintaining BCS over the
winter. Or potentially, switching from swath grazing to silage which provigteater nutritional quality
and control while still preiding a cost savings compared to confinement.

Understandinghe driversof practice changand clearly indicatingrade-offs or cost:benefit for various
practices allows producers thoose theanostappropriateoptionsfor their operatiorat anypoint intime.
Gontinual evaluation opracticeadoption means thabngoingcommurication is necessary.

In Atlantic Canada there are a number of practices that have lower adoption rates tBatario and
Quebec In particular restrictedbreedingseasons, pretang/ checkingand breeding soundness exams
Use ofyearround breeding and lerefore a longer calving seasoare evident Providing strategies to
move to adefined calving season andhortening the calving seasqio 60-80 d)without negatively
impacting coiception rates is key. There aseverabpre-existing extension materiathat providepractical
strategiesto accomplish this goaMurray et al. (2016) also found that a longentad) season increased
risk of preweaning calf mortalityReasons behindt lower adoption of pregchecking could be explored
to ensure the existig decisioamaking toolhaswinter feeding practices and costs that are appropriate
for eachregion.

Maritime producers cited reasons such as lack of expertise and equipment as$aoonfarm breeding
soundness examinationdn alternative is to takéulls to the vet where there are appropriate facilities.



In the Maritimes, one beef test statiananages théulls that 26% of respondents purchase2014, the
test station introdwced breeding soundnesxaminationgo their protocol. This mapave provided an
opportunity to motivate producers texplore this practicdy demonstrating value and ease of testing

In Ontario, there is a higher calf death loss duesttoursn calves lorn to heifers At the same time there
is a lowrate of scour vaccinatiafhe use obreeding soundness examvas lower in Ontario than western
CanadaOther bull selection criterige.g. breed, pedigreeyere generally more important than whether
or nota breeding soundness examination was performed.

In Western Canadamost calf deaths aredue to dystocia(caling difficulties) in heifers and unknown
causes in cowd.here is an opportunity for post mortems of cows to inform the cause of death. However,
the low death rate in cows makes it less of a priority for producers.

NEX STEPS

For the first timesignificant momentum has been made completingcow-calf surveys across Canada

This has provided a solid starting point for extension growp$ocus onpractices that have low or
decreasin@doption rates, and to collect misgjdata. Greater coordination is needed on future caalf

surveys to develop a list of core questions that can be asked in all regions that would also have consistent
analysis andaporting that would allow for comparisons to be made between regi®tespnse rates

have also been dropping with consolidation in the industRgnewed focus on improving survey
responses is needed.

When looking at past trends it becomes apparent thglbctinga couple of practicefor extension agents

to focus attention on ca be very effective in raising awareness and increasing adoption over the short
term. However, long term communication nestd be maintained and delivered @il practicesRegional
variation in environmerd and production practicesesult inthe cost:bemfit of any given practice
fluctuating from being positive to negative, potentially changing with market praed,subsequently
appropriate adoption rateswill vary across the couny. Consequently, producers are continually
evaluating if a practice isppropriate for their operation. Mssages shared bydustry should be
distributed through a variety of communication channat® a regular basisCollaboration with regional
extensio groups will allow for greater emphasis on topics thave particular reevanceto eachregion.
Communication materials developed aigimed at noradopters should depend upon thwarious]
reasons for noradoptiore O DAf f SALIAST YAY YR tIFdzZRSEI HanntTo



INTRODUCTION

One of the objectives oThe Canadian Beef Research and TeldgyoTransfer Strategy 2048 is:
oMeasure and monitor adoption of innovations by compiling known adoption rates of various innovations
through existing data collection means andhance measurement of innovation ada levels where
necessary and pos$ibSThé BCRB committed to achieving this objective through collaboration with
provincial and national groups in the National Technology Transfer Network.

Many practices and tectologies have been recommended fordbeow-calf producers across Canada f
improved productivity, reduced costs, increased profitability and stability for individuals at theléaeh

and the Canadian beef sector as a wholéis report is the first ots kind amalgamating adoption rates
from various surveys and researchidies across Canada. This provides a comprehensive understanding
of the existing data regarding adoption of various ewalf production and management practices. This
report identifies data gaps, current adoption levednd trends in order to inform futer beef cowcalf
extension efforts.

A variety of technologies and management practicage been available to Canadian coalf producers
for decades However adoption levels vary agss the countrydue to a number ofdctors, including
regional difference such as climate, soil zone, am/ironmental conditions, whiclnake some practices
non-applicable to producers iparticularregions (Pruitt et aj 2012).An improvedunderstanding ofthe
adoption oftechnology andrecommendedmanagementpracticesalong with the actual or perceived
barriers to adoptiorprovides research and extensierpertswith guidance for improvingrograms and
communications

General barriers to adopting apyactice identified in previous studies includeonomic constraints, l&c
of awareness, inadequate labour, perceived fapplicability(Jelinski et al2018, andlack of available
pasture(Small and McCaugheép99). Jelinski et a[2018)suggested prodcersmust perceive a positive
economic, environmentabr social benefifrom the practice in order to adopt itMicheels and Nolan
OHnmcO y20S {dodial cadital, kinBedgzO&Watkad absorptive capacitinfluence
adoption rates on Canaah fams. Specifically, knowledge networks have a significant effechemate
at which agricultural innovations get adopted.2 3 ®ifaRian ofinnovationTheory notes that.JS 2 L) S Q&
previous practice, felt needs, innovativeness and the norms of #uosilal system will impact the extent
to which they will become knowledgbke about the innovation; gtential adopters evaluate an
innovation on its relative advantage, its compatibility with the présting system, its complexity or
difficulty to learn,its trialability or testability, and its observed effed{BCRC, 201®aers 1983

Adoption rates can vary within a single region as different management practices influence the
costbenefit. For example, the / w/ G A OAY 2¥ t NBSIyIyOe ¢ Showsithag . SS T
adoptionof the practicewill be influenced by number of factors includinginter-feedingpracticesand

whether cow weight Wl be maintained or increase#flistoricalcommunicationeffort focused orcost of

feed and seasonal price changes for cull chesause they assumed a specific wideeding system

(confined feeding) and performance for all coaif producers- failing © recognize the changes and

diversity within the cowcalf sector today

In addition, it should be recognized thttere are diminishing returndrom adopting certain practices
beyond a certairthreshold For example, theostbenefit for improvingconcepton ratesfrom 90% to
95% maybe positive; buincreasing conception abow@s% maycome at a cost thaproves tobe more
costly than beneficialDetermining where realistic adoption levels are for each practice is difficult as it
requires evaluation for idividual operations Decisionmaking bols and calculators can help inform
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extension stafaboutthe pros and cons of each practice so that discussions with producers can be valuable
even if theyare not completely tailored to each epation.

Adoptionrates of somerecommended practiceBasremained fairly stable over time,hile others, such
as extensive wintefeeding in western Canadhaveexperienced aramatic increase in adoption in the
decadefollowing the discovery oBovineSpongiform Ecephalopaly (BSEin 2003 This increase was
primarily due toeconomic constraintforcing producers to cut costslew technologys being introduced,
such as theuse of drones and remote watstation cameraswhich willcontinue to evolve andmetrics
to measureadoption have yet to beeveloped.

AVAILABLE DATSUJRCES

The most compehensive data sets are the 2016 Census of Agricu{fb@ARnd the Farm Management
Survey(FMS)(2011, 20Y data waslargely uravailablefor this report), as they are administeretly
Statistics Canadacrossall provincesusinga consistent questionnair¢ghat captureseither 100% of
producers or a representative sampeross Canada

In the pastthere have been few examinationsadoption ratesamongCanadia cow-calf producers osr

time and across management topics. Recent producer surveys inclindivgestern Canadian Co@alf
Survey (2015 and 2018), the Ontario GOalf Production Survey (2018), and the Atlantic @ai
Production Survey (2018) provide an opportunity to congpaurrent adoption levels to historical
benchmarksThe western provincegre reported as one region due to the small sample size of the WCCCS
preventing individual provincial analysgmilarly for the Atlantic provinces

Historical enchmark survey soues include the Alberta Co@alf Audit, 19988 (including data reported

from 198688), a survey conducted by Small and McCaughey examining beef cattle management in
Manitoba based on data collected in 1997, a questionnaire administered to Ontarioalépvoducers in

1983 by Rogers et al., Statistics Canada data, and sewed##ss suited to specific management topic
areas (. calf mortality)(see Table and2).

Tablel. CowCalf Survey Details

Survey Production | Responss | Publication Year
year
Atlantic CowCalf Survey &C) 2016/17 65 2018
Ontaio CowCalf Production Survey (OCC) 2015/16 83 2018
Northern Beef Study (Ontario and Quebec) 2015/16 99 Lamothe, 2018
A questionnaire on the health, management an¢ 1995 calving | 330 Dutil et al. 1999
performance of ow-calf herds in Quebec
ReproductiveEfficiency and Caflurvivalin 1983 225 Rogers et al. 1985
Ontario Beef Covalf Herds
Western Canadian Ce@alf Survey (WCCCS Il) | 2016/17 261 2018
Western Canadian Ce@alf SurveyWCCCS) 2013/14 411 2015
AlbertaCowCalf Audit 1997-98 1,974 1999
1986-88
BeefCattle Managemenin Manitoba 1997 507 Small and
McCaughey, 1999

It must be recognized that all survey results are subject to volunteer bias and are not representative
sampes of the industry. Hence, the adoption rates reported here maybe hitffaer actual given the
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characteristic of producers that fill out the survéy.addition, response rates are lower in recent surveys
compared to historical, while this reflects coridation and fewer operations there is potentially a larger
impact from séection bias. Even studies based onfarm individual animal audited datayhile more
reliable, still suffer from volunteer bias in the selection of the farms participating. Thisrduénvalidate
the results. Those participating in surveys and studiegrovide a trend to guide industry efforts on
technology transfer and comumication.

Cowcalf survey methods are not fully comparable, not only between regions, but within regions
historically Production @d management practices have changed in respoiasenarket pressures,
contributing to differences in animal performance ars$ues that need to be addressetherefore,
comparisons made in this repahould be considered within ghwhole scope of the industry at the time
data was collectedExisting dta gaps and reporting between regions for different recommended

practices ae identified in the respective sections of this report when possible.

Table2. Other survey details

Survey Production Responses | Publication
year Year

Environmentally SustainablAgriculture Tracking | 2015,2017 500 AAF 2016,

Survey AlbertaAgriculture and Forestry 2018

A typological characterization €fanadiarBeef 2011 1005 Alemu et al

Cattle farms basd on a producer survey 2016

Examining Record Keeping and Benchmarking | 2015 67* Manghki, 2016

Hfects

Calf management practices aadsociations with | 2013 267 Murray et al

herd-level morbidity on beef cowealf operations 2016

in Alberta

A benchmarking study of animal care practices | 2015/16 109*+15 Moggy, 2016

related to cattle pain and stress in cealf interviews

operations inWestern Canada

Record Keeping and Management\Western 2017/18 62* Micheeket al.

CanadiarFarms and Ranches 2018

Beef cattle husbandry practices across Ecoregiq 2011 1,009 Sreppard et al.

of Canadan 2011 2015

Survey ofSaskatchewabeef cattle producers Nov2012- 537 total Jelinski et al.

regarding management practices and veterinary April2013 362long 2015

service usage 175 short

Survey ofvestern Canadiabeef producers June 2010 310 Waldner et al

regarding cathood diseases, management 2013

practices, and veterinary service usage

Cow attributes, herd management, and Ynm O NJF 203 Waldner and

reproductive history ewf (i & XVeskesh Canada | Wnu O { ~30,000 Guerra, 2013

COWS

*Studies that were part of the Western Canadian GGalf Surveillance Network

Readers are directed to the full survey results in the source documents for defioittermsand details

for each
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FARM ANDIPRODUCER DEMOGRARBHIC

The 2016 Census of Agricultuported 59,784 0of farms have beef cattlewith a mix 0f89% cowcalf
(53,236 farms)5% stocke(2,921 farmy, and 6% finishing3,627 farms)although some farmmay be
integrated with multiple stagesfdeef productionWhile the Canadian beef herd invemychas remained
relatively steady, there are fewer farms reporting beef cattian in 2011which meandarms are larger
with an average number of cattle perfa at a high of 255 head per farm in Alberta and a low of 55 head
per farm in Atlantic Canadad@fax Research Services, 2017).

Table3. Beef cow herd size

Herd Size Farms Beef cows % of Farms % of Beef Cows
Reporting Reporting

<47 head 20,856 235,250 39% 6%

47-122 head 14,351 544,531 27% 15%

122-272 head 9,745 854,111 18% 23%

273527 head 5,052 866,248 10% 24%

>528 head 2,797 1,154,088 5% 32%

Source: 201€ensus of Agriculture

According to the 2016 Census of Agricultmesi 2 F / I yI Rl Qa o6SST¥ OF Gt S 2LISN
and sole operators (Canfax Researelvises, 2017)Multi-generationalfarms represent 12% of beef

cattle farms reporting in 2016, but only 618% of tlese multigenerational farmshave a writen

succession plan. While this is higher than the average of 6.7% for all beef tamssilllow. Among the

beef farms with written succession plai®§% of the successor(s) were family members. The highest rates

of written succession plans were on ftitgeneration farms in Quebec (86%), followed byAlberta

(8.5%) and Saskatchewan (7%)e pragoortion of farms with a sole operator under 35 years of age, at

6.8%,is almost equato the percentageof farmswith written succession plan$.7%)

Table4. Age ofbeef producersoy province

% of Beef Cattle Farms Reporting Canaa BC AB SK MB ON QC AP
<35 years of age 6.8% 37% 68% 84% 81% 64% 4.7% 4.4%
35-54 years of age 30.7% 24.0% 31.2% 32.9% 33.7% 28.1% 33.4% 25.6%
>55yearsof age 50.6% 58.0% 50.0% 47.5% 46.0% 53.9% 47.8% 60.4%
Multi-generational operators by age

<35 years & 354 years 1.8% 21% 18% 18% 19% 1.7% 22% 1.4%
<35 years & >55 years 1.7% 1.7% 15% 14% 18% 1.7% 25% 1.7%
35-54 years & >5§ears 8.1% 10.0% 82% 75% 81% 7.8% 9.0% 6.3%
<35 years, 354 years & >55 years 0.4% 05% 04% 05% 05% 04% 05% 0.2%
<35 year of age (on all operations) 10.7% 8.0% 10.6% 12.1% 12.2% 102% 98% 7.7%

Source: 2016 Census of Agriculture

An older demographic giroducers means theris expected tde a large shift in operators in the next
two decades, leang the millennial generatiotborn between 1982 and 19940 manage farms (Jelinski
et al., 2018). Millennial operators have a preponderance for technolodyage considered to be digitally
savvy.Veterinarians have noted that millennials tend to resgadisease or productioissuesbefore

I There is disagreement on when the next generation (Gen Z) starts with datessgepf 1995, 2000 and 2004.
StatisticscCanada defines generation Z starting in 1993 although other researdbfine it loosely as mid990s to
the mid-2000s.
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seeking advice (JeBki et al., 2018)Extension organizations may wish to leverélge characteristics of
this future demographic in order to create effective strategies.

USE OF TECHNOLOGY

In 2016 w@er half (52%) bbeef cattle farms indicated that they use computer or tam for farm
managemen{COA, 2016)0ver one third (39%) of beef farms indicated they use smartphan tablets

for farm management. GPS technologuysed in precision farminépr field and yied mappingguide
tractors, variable rate application allowsqducers to work during low visibility conditions such as fog and
at night- is being used on 24% béef cattle farms. Auteteer technologywhichsavesenergy and time

by reducing the overlapdiweenmachinerypasses, is used on 15%beef cattle farms

Farms with operators over 55 years of age accdanthe largest number of farms (50.6%) butvesthe
lowesttechnology adoption ratedmarms with operators under 35 years of age, both omfawith single
and multiple operators (10.7%), have highates of technology adoption.

In general, Alberta and Saskatchewan have the largest proportion aff datle farms(31% and 22%
respectively)and the highest rates of technology adoption. In gast, British Columbié7%) Quebec
(7%) and theAtlantic provinceg3%)have the smallest proportion of beef cattle farms and lower rates of
adoption.

Figurel. Adoptionlevels on Canadiabeef cattle farms

Wind turbines | 1%
Use of automated environmental controls for animal housifi§ 1%
Use of automated animal feedindll 2%
Use of GIS mapping (e.g., soil mapping)ll 5%
Solar panels [l 6%
Plowing down green cropsililiiil 7%
Winter cover crops [ 8%
Use of automated steering (auto-steer) N 15%
Use of GPS technologylllls 24%
In-field winter grazing or feeding I 35%
Use of smartphones/tablets for farm managemerills 39%
Rotational grazing e 50%
Windbreaks or shelterbelts (natural or plantec) e 519%
Use of computers/laptops for farm managemernill e 529

Adoption Level 0% 10% 20% 30% 40% 50% 60%

Source: Census of Agriculture, 2016

Farmsize,age of operatorandyears of experiencalll F¥F SO0 | LINPRdJzOSNARQ gAff Ay 3
(Pruitt et al., 2012)arger farmgend to have economies atalethat encourage adoption. However, this

is not always confirmedhithe literature. Older and younger producersiteto have lower adoption rates

of recommended production and management practi¢éslinski et al. 2018potentially due to labour

challenges when younger producers are workingfafin and older producersire slowingdown for

retirement.

Figure 2 explaes the number of years of experience respondents had in the three survey regions. Pruitt
etal.(2012)suggestR G Kl G | LaXfdatioD 6f Niether & Sot tAey would be farming for ten

more yearsas impactingadoption kbvels of US cowalf prodicers. If producers are not planning on

farming forthe nexttenyear§ I £t 82 (y26y | & { #& aVKs® Nl t@ adoptJdtieo f SY Q1
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practices, such as rotational grazing, that require a longee to pay off the upfront investmenof fence
and water infrastructure.

Figure2. Producer years of experiendsy region

23 —
GE % 17% 19% 16% 17% 20% 6%
<O I
k<)
g % 15% 23% 18% 20% 18% 6% H%
o
c®
Tl
o % 12% 19% 26% 22% 15% 6% %
20

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m0-9 m10-19 m20-29 @30-39 @40-49 150-59 @60-69 @70-79

Sources: AGCR018; OCC, 2018; WCOC&)18.

In the recentWCCCS Ihe highest level of education attaé was fairly everacrossall decision makers,
with 36% of operatorgeporting completinggrade school/high school/GED, 32% having a diploma or
certificate froma technical or business college, and 3B&tding a university undergraduatand/or
graduate degee (other surveys did not ask thidpruitt et al.(2012) stated that in the U.S.the next
generation of producers is anticipated to be more educatghich will provide new opportunities and
challenges fotechnolodcal transfer andextension as newpractices emergeWard et al (2008) found
age, education and farm objectives positively impact adoption ow-calf operatiors. Henderso a
(2014)habitat conseration survey supported the idethat young ranchersvith some formal education
and greater awanreess of conservation practices were more williogadopt practices

The 2016 Census of Agriculture noted that the percentage of beef producers wifdwrmffwork has
declined to 47.1% in 2015 compared to 50.1% ih@A@anfax Research Services, 20T proportion

of producers with offarm work is largest for those under 35 years old (65.6%) and lowest for those over
55 years old (35.6%). (1 Q& ihdt@ffe@ bffMdrm employment has omdoption rates Additioral
capital may enable producers to adagpme practices, however a lack of time nikscourageroducers

from adoping othes.

Table5®d t SNOSy Gl 3S 27F Ontribuiet 6 thedgi®Mirdiopexaion GAYS O

More than 40 30-40 20to 29 Less than 20 Received off

hours /week  hours /week hours /week  hours /week farm income
All age classes 43.3% 16.4% 17.1% 23.2% 47.1%
Under 35 years of age 37.1% 15.1% 18.4% 29.4% 65.6%
35-54 years of age 42.2% 15.5% 18.0% 24.3% 60.2%
55 years of age and ove 45.0% 17.2% 16.3% 21.5% 35.6%

Source: 2016 Census of Agriculture

Figure 3 demonstrates a breakdown of futhe, parttime, no off-farm employment and other(e.g.
contrad work) from recent cowcalf surveysin northern Ontario, survey responses showed that 40%
work full-time and 36% work pattime; in northern Quebec43% and 52% producers work fahd part
time, respectively (Lamothe, 2018).
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Figure3. Proportion of offfarm employment across regions
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Source: ACC, 2018; OCC, 2018; W&IT,2018.

Farms that had an increased herd size and farms twithor moreoperators showed an upward trend of
adoption rates (Jelinski et al. 2018). Jelirdlal (2018)suggested that economies of scale as well as a
greater availability of labouroud encouragegreater adoption of practices.

Figure4. Western Canadian beef producers by herd size and producer 20&6
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MOTIVATOR AND BARRIERSGR ADOPTION

Information onthe pros and cons ofechnology adoptionand extension efforts by a variety of
organizationsis important because produceme heterogeneous; they comaith different levels of
experience and knowledge enteringetindustry orlooking to make improvements to their operations.
Insufficient information aboutechnologylimits producer€ability to determinethe impact atechnology
or practice may haven profit, which leadsto uncertainty on how it wilimpact production and its
relationship with other inputgGillespie et al., 2008).daption can be constraed by the current phase
of the operation, such astarting out orexpandirg whenthe availability oftapital investments limited.
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A study in the early 1980s1cluded that producers may be watiformed and even eager to adopt a new
technology, but econmic constraints may preclude adoptianfor example, limited working capit to
make an upfront investment in new technology or an inability to cashft@vinvestment before it pays
for itself. This is a challenge particularly for smaller operations wheomomies of scale work against
them investing in infrastructure due tomg payoff periods Gillespie et al(2008)also noted that even if
a practice was emomically viableproducersneed tobe motivated to adopt Specifically, three things
are needd for adoption: (1)a positive impact on net return(2) awillingness toalter management
practices; and3) applicability to the operation. If a producer f®rceived to beno better off after
adopting the technology (economically, environmentally, ocialy), there is little incentive to change
the status quo. Since produceface multiple options and tradeffs within their operation there must
be a favouable attitude present and willingness to alter current practices. There is tremendous diversity
within the cowcalf sector andsome practicesre simply unsuited focertainoperations.

Sheppard et a[2015)reported that some praices, for example wirdr grazing, are adopted by producers
and formsabasisthat leads to adoption of other practicesuch as later calvingor example dter calving
operations (May to August) areZx more likely to finistheir own cattle than prodweers who reported
calving before MaySheppard et aR015).

Concurrently, producers must have a willingness to aterent practices, which may be related to their
perception of applicability. Examples of napplicability would baunsuitableforage ortoo few animals

to make rotational grazing effective. Unfamiliarity with the technology or practice, a lack of ecoobmy
scale (whicliesultsin new investments being paid affore quicly), and the availability of labour (unable

to effectively utilize he new technology) alscontribute to the lack of adoption of new technologies and
management practices.

t NP R dzO $chistolinfofntatitn

According to the 208 BCRC producer survey06 responses, 58% produceesross all sectojsthe
information sources most frequently accesswere:magazines and newspapers, websites and blogs,
social media, and BeefResearchReoduersreported beingmost influenced by veterinarians, peeasd
producer associations (BCRC, 2018b). Jelinskal e2015) surveyed362 cow-calf producers in
Sakatchewan and found that veterinarians were seen as the primary source of nutritional informati
and animal health advice.

Lamothe (2018) reported that 71% of producers in bathbrthern Ontario and northernQuebec
participate in workshops, training oooferences. Producers in both provinces selected the internet as
their preferred source of infanation. Northern Ontario producers next favoured extension services,
industry or specialty company representatsyeand finally agronomists, as their preferredormation
sources (Lamothe, 2018). Following the internet as the top source, Quebec prodhoses industry
magazines, agronomists, veterinarians, and lastly, extension services, as their preferred ioiormat
resources (Lamothe, 2018).

Producers prefeed sources of informatiomas shifted over the last decad8heppardet al (2015)
surveyed 1,09 beef operations across Canada (based on 2011 production pracésas)2011, tre
preferred sources of infonation were: LIN2 R dzoWv8 NEpéience, farm jmt media, other beef
producers, newsletters from producer organizations and beef producer mgetiThe least preferred
sourceswere webinars, university/colleges, email, animal health companies and suppkstings
Henderson2014)looked specificallyat adopting rangeland management and conservapaactices and
found results similar to those foSheppard69%of Saskatchewamancherslooked to their friends and
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family as a source of information, 67%used their own experience, 48% chose
internet/newspagers/magazines, and 40% used workshops or education as their prefestedesof
information.

It is recognized thaproducer adoption of technology for communication (e.g. internet, email and
webinars)hasseen a significant improvement since 2011 ascated inthe 2016 Census of Agriculture,
where over half (52%) of beef cattle farms indicatedatithey use computer or laptops for farm
management. Thirgnine percentof beef farms indicated they use smartpes or tablets for farm
management Themore arrent surve2a 0. / w/ X Hna My 0 > sé&&ridcngasd i digali | €
delivery of ifiormationthat can be customized to address individual producer interests

OPERATIONAL GOAAMND RISK TOLERANCE

The WCCCS Il (2018) surveyed producers abeutdperational goals, and responses are seen in Figure
5. More than half of the producers citdaking pofitable followed by being happy as their main goals.

Figure5. Operational goals in order greference Western Canada

Be profitable | _ | 71.4%
Be happy | 63.7%
Support my family | 385% '
Pass farm to next generation | - 38.3%
Make a living | . 38.3%

Pay down debt 19.8%
Retire _ 14.1%
Break even 7.7%

Other || | 6.5%
0 25 50 75 100 125 150 175 200
O First Choice O Second Choice [ Third Choice
Saurce: WCCCS 11, 2018

Figure6. Producers seffankedrisk factors

As a producer, | must be willing to take a number of risk
be successful

| see myself as a person who is willing to take a few m

risks than others 46 *
I am more concerned about large losses in my operat 4.36
than missing a substantial gain 4.6
I am usually cautious about accepting new ided 43
| am reluctant about adopting new ways of doing thing#
until | see them working for producers around me 4
0 1 2 3 4 5 6

# Western Canada (WCCCS Il, 2018)m Canada (Sheppard et al., 2015)
(1 =completely disagree, 4 = neutral, 7 = completely agree)

*Response differed by operation type and this was a lower value fofinimhing beef operationsg simple average of the regiorssprovided
Source: Sheppard et al., 2015; WCCCS Il, 2018
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Shepardet al. (2015)eported that factors affecting adoption were based on risk toleranidee WCCCS
Il (2018) also assessed risk tolerance, and a comparigesulfs from both surveys are depicted in Figure
6.

In general Sheppard et a2015)found most producers are willing to take risks to be successful; but are
cautious about newdeas. There is a greater focus on preventing large losses than misssigraigb
gains which may result in a reluctance to adopt new things until they have beamseking for others.
Results from WCCCS{2018)indicate producers are more willing to take risks and still concerned about
large losses, but generally less daus and less worried about waiting to see how other producers adopt
practicesProducers ao dentified factors governing change in surveys analyzesh@ppard et al2015)

and WCCCS(B018) as shown in Figurg

Figure?. Producers selfanking change factors

Economic benefits, such as lower CQ

Knowing that new technology will improve environme
stewardship and sustainability

Agronomic benefits, such as higher producti
Monetary cost of adopting new technolog
Recommendations from business partn

Recommendations from other producers$

Availability of technical assistance to help implement
technology

Time required to learn new technology

0 1 2 3 4 5 6 7

# Western Canada (WCCCS I, 2018)m Canada (Sheppard et al., 2015)

Sourcs: Sheppard et a2015 WCCCS Il 20{8 =compktely disagree, 4 = neutral, 7 = completely agree)

Results from both surveys are relativeiynilar anddemonstrate that producers place a lot of emphasis
on the potential economic and environmental benefits when daaijdvhether to adopt new practice
Respondents from the WCCC®018)place greater emphasis on whether a practice is recommended by
a business partner than respondents from Sheppard ¢RalL5. Similarly producersfrom the Sheppard

et al. (2015emonstratedmore concern about the tim it may take to learn a new technology.
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The WCCCS (2018) survey also asked producers to setbink additional approaches tooperational
changes, otherthan those identified in Figurésand7. The results are iTable6.

Table6. Producers selfankedapproach to operational changeNestern Canada

Rank*
Approach to change
| actively seek out information to continually learncaib new ideas or ways of 5.8
doing things.
| trustrecommendations based on scientific studasl research results. 52
L ¢g2dZ R tA1S (2 R2LIXi ySé LINI OGAO 4.9
of time, labour, facilities, financial constraints
| am concerned about negatiyeerceptions if | adopt a new or uncommon wa 2.7
of doing things

Source: WCCCS I, 2018  *1 = completely disagree, 4 = neutral, 7 = completely agree

LiQ& dza ST dWCCaR0BRreSEBNdENEranked learning and developing awaress of new
ideas or methodéighly at 5.8, just slightly less thanein seltranking value of ®.for economic benefits.
Producers also tend to trust recomméations that are sciencbased. All of these producédentified
rankings validate current BCRCY R 2 éxteribdsategies which include providing informatian o
new ways of doing things that are backed by scientific research.

Sheppardet al (2015)provides a general overvieregarding risk and change 17005 besf operations,
howeverthere is tremendous diversity in the beef industry with a variety of openatiaes, commaodities
grown (e.g. beef and grain), sectors (e.g. @@hf, backgrounding, finishijgand reliance on beef as a
revenue streanthat all impads adoption rates Alemu et al (2016 analyzed Sheppard et.42015 data
classified producers iot eight different types of beef farms. He assessed adoption factors for new
production technologies by farm type, whicghbelow inTable?.

Table7. Factors affecting adoption of practices by fartype

ID# Farm Description Monetary Knowing thatadoption will Time required to
cost of improve environmental learn the new
adoption* stewardship and sustainability technology

Mean (n=1005) 5.4 5.1 4.7

1 Smaliscale, partime cow-calf 5.2 5.0 4.5

2 Cowcalf to finish 5.8 5.1 5.0

3 Larger backgrounding & finishin 5.2 4.4 4.7

4 Diversified cowcalf 5.4 5.3 4.9

5 Extensive covealf 55 5.2 5.1
backgrounding

6 Large cowcalf backgrounding 5.6 5.1 4.6

7 Cropbeef mixed 5.3 5.2 4.9

8 Large finishing 6.0 5.0 4.5

*Rankedonascaldfo m (2 T2 GKSNBE wmlI afSlFad AYLRNIIyde | yR T avyzai
Source: Alemu et ak016

2While produers may not go directly to university or college when seeking information (ibJsle NR Qa & dzNIJS &
producers ranked univeity and college second last for a source of information), they do trust information from
academic institutions.
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Generally, monetary cost of adoption wamre important for all farm types than time required to learn
the new technology. Environmenthenefitsderived from adoptiorwere the next most common factor
affecting adoption for all farm types, except for larger backgrounding and finishing operatitios
prioritized time required to learn the technology over environmental benefit.

Environmenth Farm Plans (EFP) were a provincial and federal concept initiated in the mid n Qa I Yy R
were designed to encourage all Canadian farmers, regardless of séctadentify and address
environmental concerns on their farm3able8 shows uptake of EFPs bil tarmers in 2011 across

Canada.

Table8. All Canadian farms with a completeghvironmental Farm Plan as of 2011

Region Completed EFP

Canada 35%

Atlantic Region 53%

Quebec 72%

Ontario 38%

Manitoba 28%

Saskatchewan 26%

Alberta 23% (43% had an EFP in 2048F, 2018
British Columbia 21%

Source: Statistics Canada, 2011 (Farm Environmental Management Survey)

If producerscompleted a EFP through a provincifelderal cost share program (g Farm Stewardship
Progran), they wereoften eligible for financial assistance to implement environmental best management
practices.Costsharing programsnotivated producers who vieweéxpensive improvements as a barrier

to implement improved environmental stewardshipor beef producers,riancial assistanosas offered

for those choosing to make improvements to soil managemaimtering practiceswildlife habitat,
grazing managementvater andwetland habitat conservation, species at risk habitat, and invasive species
management, to namea few. Table9 demonstrates the proportion o€anadiarfarmers irrespective of
sector,with an EFP who received financial assistance to implement a praéti@8% nationally, there

are many producers who are eligible for financial assistance who anmeegessarily taking advantage of

it.

Table9. Farmerswith an Environmental Farm Planvho adopted practices with financial assistance

Region Received Assistance to Adopt Practice
Canada 3%
Atlantic Region 39%
Quebec 22%
Ontario 48%
Manitoba 49%
Saskatchewan 53%
Alberta 34%
British Columbia 45%

SourceStatistics Canada, 2011 (Farm Environmental Management Survey)

It would be uséil, in a future studyto identify how programs such as the EFP/Farm Stewardship Program
effected and maintainedchange over time for beef producers implementing environmentadiged
recommended practices and producer attitudes toward the paogs.
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INTERPRETINGEXT, TABLES, ANDHARTS

The remainder ofhis report deals with production benchmarkad adoptionlevelsof recommended
practices for reproduction, calf managemengrt health management, forage and grazing management,
environmental factors, fed and nutrition, marketing methods, and -éarm recordkeeping.Within each
distinct section a& tables, figures, and a discussion of barriers and opportunities for each catego

REFERENCE YEARS

Please note that when surveys are referenced within text. Alberta Agricultureand Rural Development
199798), that is the reference to the year thaformation was publisheds per standard citation
methods When surveys are referencesiithin tables (eg. Alberta 198689) the year(s) refer to the
production seasonbeing reported on Thistable citation method was modified to reflect data from
multiple years published in oneesource, such as the Alberta Agriculture Goalf Audit.This also allows
the reader to distinguish between the years the study waslighbd (i.e. Alemu et al., 2016) and when
the survey data was gathered (2011).

In the followirg charts, where possible, arrow symbols are included to show a general trend for adoption
of a recommended practice a particular region or in lalegions ifdata allows

t The trend is increasing, a desirable The trend is decreasing, a desirable
outcome (e.g. increased weaning weight outcome (e.g. calving season lenyth

t The trend is increasing, an undesirable The trend is decreasing, an undesirable
outcome (e.g. death loss) . outcome (e.g. parasite control)

“ The trend is stable The trend is uncertain due to infficient
C data

PRODUCTION BENCHMABRK

Ly GKS 1 34GS wmdpy maRxal Defe@reistablishad\arsed afzbradaetith metrics that
followed the acronynGOLD

1 Growth- reported as weaning weight or adjusted waéagweight as a prcentage of dam
weight; initial target to strive for was 445%

1 OpenRate reported as unbredemales divided by females expodeased on preghecking
results initial target was less than 5%

1 Lengthof Calving Seasorreported as the length (in days) thfe calving season or breeding
season; initial target was days for calving or 63 days foeeding

1 Death loss reported as the number of calf deaths divided by the number of live calf births; initial
target was less than 5%

These four indicators we used to examine the productive efficiency of eoalf operations and helped
to establish anrdustry benchmark fowestern Canada nearly thirty years agable10and 11 identify
GOLD metrics of cosalf operations over time and by region.
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Weaningweights have been increasing across all regiotigs is not surprising given the trend toward
larger cows.This indicator leaves much to be desir&ported weaning weights in the surveys are not

all adjusted to 205-dayweaning weighi{due to lack of datajo provide consistencyTheunanswered
guestioniswhetherweaning weight as a percentage of tnee cow weighis being maintained between
40-45% as cows remain right sizied their envronment Thismeasurefavours smaller cows, regardless
ofenvironmeni = | YR R2Say Qi y S Qbtaizet MdrriativelyyiBeluge ofiséngethingr NB
like pounds weaned per cow exposed combines the first two indicators of growth and open rates.

Open rateshave a substantial impact on per unit cost of production. léhopen rates have been
decreasing in Onté#, they have been increasing in western Canadhis suggests thaproducersare
willing to accept a higher open rate as long as they are able to reduce costs elsewhere

Abortion ratesare calculated by takinghe cowsthat were pregnant when calculating conception rate
and subtracting those thare open after the calving seas@nd those that losa calf in the first 24 hours

after birth. These numbers araot always captured by producers or survey informatidbortion ratesn
Western Canada were 1.3% in 2017, in Onté2@15/16)they werel.0% for ows and 0.6% for heifers.
While abortion rates are reported separately from open rates many producers are unable to distinguish
between them and therefore measeian overall reprductive performance of calves born as a percentage

of females exposed.

Tablel10. Comparison of5OLD Indicators by regicandtrend
Weaning Weight

Benchmark Western Ontario Atlantic Canada  N.Ontario Trend
Canada IN. Quebec
578 Ib (199708 6111b steer 647Ib male 659Ib male 4445871b
Alberta) calves;662b calves; 60Ib calves; 5961b male; 360
556 Ib (19881 bull calves; heifercalves | female calves  534lb female Across
Alberta) 584lIbheifer (2017)actual (2017)* calves- N. Regions
ARl | bmiomians 13T b1 GeNs o201,
Wwegh?scf:r?rz,cld;tvui 540Ib (201, most were ggr?tl ?ég?lc))
born from cows Sheppard et estimates, not .
559 Ib (2014  al.) actual male; 589
WCCCS) 680Ib female
5951b (201, calves N.
Sheppard et Quebed2016,
Lamothe)
al.)
Open Rate
Benchmark Western Ontario Atlantic Canada N.Ontario/N. Trend
Canada Quebec
4.4%0open (1997 7.3% (2017 10.9% open Unavailable Unavailable
98 Alberta) WCCCS)lows  rate (2017 ‘
6.5% open (1988 only OCQbased on
91 Alberta) 7% open conception rate for =i
13% open Ontario (2014 WCCQS cows
(1983, Rogers et t
al.) based on females
producing a live calf per West

females exposd
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Therecommended length ofalving season 80-80 days in order to provide adequate time fdemales
to recover postpartum andrebreed toproduce one calper year. This also assists wigfficient use of
labour, a more uniform calf cromnd supporting longterm reproductive efficiencyWhile theaverage
calving season has been decreasing inter@sCanadait is still longer thar80 days(Tablell). Ideally this
would be measured as the percentage of producers with a calving season of 80 days Basss
Canada(Ontario, Quebec and Atlanticrgvinces)has an even longer calving seasehere data is
availableIn general, heifer calving seasons are shorter than desesTablel4 for more detail3.

Calf death losses have been increasing acnosst regionswhere historical datais available A more
detailed look is required to see whéewith first 24 hours or after 24 hours and before wearfjrapnd how
calf deaths occuiSeeFigures9 and 10 for more details.

Tablell. Comparson of GOLD Indicators by region and trend
Calving Season Length

Benchmark Western Ontario Atlantic Canada N.Orario/N. Trend
Canada Quebec
93 days 86.5 days 119 days 121 days (20,7  Unavailable
(199798 (2017, WCCCS (2017 OC¢ ACQ
Alberta) 1)) 2.8 moor 85 3.5 moor 107 Across
107 days 92 days (2014 daysEast daysAtlantic regions
(198891 WCCCS (2011, (2011,Sheppard
Alberta) 79 days (203, Sheppad et et al) ‘
Murray etal.) al)
2.2 moor 67 Western
days(2011, Canada
Sheppardet
al)
Cdf Death Loss
Benchmark Western Ontario AtlanticCanada N. Ontario/N. Trend
Canada Quebec
4.4% (19908 5.4% (2017 8.2% (2017 Unavailable 4-11%
Alberta) WCCCY)Il OoC¢g Northern t
5.6%0(198891 6.9% (2014 Ontario,
Alberta) WCCQCS depending on season  AcrosInost
of calving(2016, regions
6% plus 1.7% Lamothe)

4-5% Northern

stillbirth -

Ontario Quebec (20186,

(1983, Rogers Lamqthe),
depending on season

SiEL of calving

3 Calf death loss exdlies abortion rates, which are calculated separately.
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ADOPTION RATES REEOMMENDED PRACTICE

REPRODUCTIVE MANAGHEN

Reproductiveananagement is fundamental tihe profitability ofbeef cowcalf operations across Canada.
Practices vary across regiaas well as between different types of beefrfea

BREEDING SEASON,\UONG SEASON AND CING/ DISTRIBUTION

According to WCC@I%2018), the calving seasofor mature cowsn western Canadgenerally started in
March and ended in May, whitke calving sesonfor heifersgenerally started in February and ended in
April. Respondents t@CC$2018)indicatedthe calving seasofor cowsstarted in March and ended in
June, whildghe calving seasofor heifersstarted in March and ended May. Lamothe(2018)reported a
shiftaway from winter calvingpward calving in late May, with heifealvingstarting a few weekearlier
than cows in northen Ontario and northern Quebedn a study assessing results from 2A8lberta
producers surveyed, Murray et §2016)reported most producers started calving in March (36.7%) and
April (26.3%), followed by Falary (19.5%) and January (10%istorically Western Canadian producers
reported starting calving in late February (Alberta Agriculanmd Rural Development997-98) or January
and Februanor Manitoba (Small and McCaugie1999, so there appears to be a trend toward later
calving start datest least in western Canada

Tablel2. Cowbreeding season and calving distribution over time

Recomnended Benchmark Current Trend
Technology/Practice
Breeding Season Data is limited

20% producers had63 day season
Length<63 Days H

60% of Manitoba producers SESEEE onEZDILT L)

>90 dayg1997, Small and  25% producers hag63 day season rAc_ross
McCaughey) 92 days cowf2014 WCCQS €gions.
69%0Ontarioproducers had 119 days cowg017, OCE “
<90 days (1983, Rogers et 136 days cow2017,ACC) Western
al.) Canada
Calving Distribution = 47.6% of alves born inthe  55% of females calved in firalL H
first 21 days (19988 days 2014,WCCCS) Across
Alberta) 54% ofcalves born from cowin regions
. 42.5% of calves born in first the first 21 days3017,0CC) t
% Calves Born in th
first 21 Days 21 days (19881 Alberta) Western
Canada

As well, Alemu et al. (201@&xamined subsets of beef producers and found that sstle, partime
operators as well as diversifi@hd crop/beef farmers tended to start calving March through May. Larger

~

cow-calf and/or backgrounder/finisher produceess well as those who were cladf TA SR | a @

producers (i.e. practiced extensive grazing on large landholdings) typically celvpdl and May.
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Opportunities and Barrierso Adoption

Reducing the breeding season lengtntributes toa more wiform calf crop, higher weaning weights,
andimproved reproductive efficiency in cows and heifers.

WCCCS (R018)respondentsindicated that only 20% adhere toa <63 day breeding seasoilhetop
reasons for having a breeding season greater than 63 idaligded:beinghappy with conception rates
(24%) lack of facilitie$21%) and beingousy with other farm activities (i.e. lack of #n20%).

Reducing the breeding season length63 daysprovides substantiakconomic return for littlecapital
investrent other than labour, time, anBasicfacilitiesrequiredto removeand holdbulls at the end of
breeding seasorProducers irCentraland Atlantic Canada appear to have a much longer breeatiog
caving season than producers irestern Canada so thereay be a particular interest istrategizing
extension efforts towardhose producersvho would benefit moseconomially fromacondensel calving
season

However, reducing the breeding season atsonegativelyimpactconception ratesat least initiallyuntil
selection pressure for improved fertilignd the benefits of improved nutritional managemgrrmeates

the herd The percentagef females that clve were similar in western Canada (89% cows; 86% heifers)
and Ontario (89% cows; 87% heifaasgording to the WCCCS Il (2018) and OCC }26&8pite the longer
calving season inr@ario.

PREGNANGYHECKING

Pregnancycheckingis a recormended practice tht allows producers to make managemefs.g.
utilization of winter feedand marketing decisions based the reproductive status of their herd.

Table13. Prevalence of pregnanagheckingover time

Recommended Benchmark Current Trend
Tedinology/Practice
Pregnancy Chedhg 49% pregcheck herd 62%alwayspreg-check cows, 71% preg
Females (199798, Alberta) check heifers (2017, WCE@)
34% pregcheck (198789,  60% preegchecksome or alcows, 66%
Alberta) pregcheck heifers (2014, WCCCS) t
12%preg-check inOntario = 49% in 8(2012, Jelinski)
(1983, Rogers et al.) Across

50% preegched cows/heifers Westiean
Quebec 46% of herds <4C Canada (2010, Waldner et al.)
hd, 58% >40 hdome
females / 18% of heis
<40 hd, 16% >40 halvery
female (1995, Dutil et al.)

Regions

66% producers pregheck cows, 64% of
producers pregcheck heifers* (2017,
OCCY 1% usailtrasound to pregcheck
N. Ontario 2016, Lamothe)

75% of respondents use ultrasound to
pregcheck N. Quebe@016 Lamothe)

49% preegcheck cows, 47% predheck

heifers (2017, ACC); 68% rectal

palpation, 32% ultrasound
*Note: the 207 OCC indicated that the manner in whitle question was asked may have resulted in uaggrorting of the
proportion of heifers preghecked
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Opportunities and Barrierso Adoption

Over the past thirty years, it appears thitere is an upward trend iproducers adopting pregnhancy
checking There still remains aropportunity for even greater uptakewith existing datademonstrating
that approximatelyone-third of producers inNestern Canada and half of the producers in Atlantic Canada
have yet to regularhadopt this practice on their farms.

Figure8. Percent of farms that pregnancy checked females
80%

70%

71%
60% 64%
50%
40% 47%
30%
20%
10%
0%

Heifers Cows Heifers Cows Heifers Cows

Western Canada Ontario Atlantic Canada
Sources: ACQ018; OCC, 2018; WCCCS II, ZBitBidesNS & LI2 yaimBsiavay® W

WCCCS Il respondents tliadicated theyrarelyor never pregnancy chechkainly provided reasons such

as preferringo sellopen cowswhen prices are highdn the springcand i S hiéhfemalesare open

GKS FAYFYOALf 0SYySTAG R2Say Qiotedbardeskodakoptionke®e O2 a G T
reported (to a lesser extengsbeing busy with other farming activities, a lack of lahamd a lack of

facilities.

Rectal palpion remains the most common method of pregnanmigtection with 76% of Ontario and 68%
of Atlantic producerswvho pregnaicy checkusing this method. The nextost common method is
ultrasound, with 22% of Ontario and 32% of Atlantic producers using thsitgee. Information on the
preferred detection method in @stern Canada is unavailable.

Pregnancygheckingenables producersto make best use of their feed resources and marketiagisions
Existing tools, suchasthe/ w/ a9 02y 2YAO0& 27F t NI 8délf addieds e¢oBoinic A y 3
motivations.To increase adoptiofurther, promoting pregchecking as part ofrealready existing routi
(i.e.whengathelingcow herd to vaccinater wean calvesconsder pregcheckingat the same timgcould
address concerns alit lack of time and additional labout may be valuable to point out that sometimes
pregnant cows behave as though they are dry fheunt other cows) and that observation alone may not

be dfective.

Aiming for 100% of producers to pregnancy checlkgyear is not realistic as economic drivers will vary
from farm to farm depending on wintdeeding practices and markericesfor feed and cull cows. See
the Economics of PeeCheckingFact Sheet for more details.

4 http://www.beefresearch.ca/economicmodel/pregnandetection.cfm?type=advanced#paat
5 http:// www.canfax.ca/samples/Preg%20Checkin0%4&il%202017.pdf
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http://www.beefresearch.ca/economicmodel/pregnancy-detection.cfm?type=advanced#part-a
http://www.canfax.ca/samples/Preg%20Checking%20April%202017.pdf
http://www.beefresearch.ca/economicmodel/pregnancy-detection.cfm?type=advanced#part-a
http://www.canfax.ca/samples/Preg%20Checking%20April%202017.pdf

REPLACEMENT HEIFERNWMGEMENT

Heifersrequire special management to ensure they are bredygarhlve successfully, are rebred
within an acceptable tim& ensure one calf each yedccording to survey resugltheifers generally have
a shorter breeding interval, start calving earlier than cows, and have a shorter calving season.

Tablel4. Breeding season and calving distribution for heifers over time and across regions

Recommended Benchmark Western Ontario Atlantic Trend
Tedinology/Practice Canada Canada
Breeding Season Data is limited 85.9 daysZ017, 100.4 days 112 days
Lepgth563 Days for >90days WCCCS8) (2017, OC¢ (2017, AC¢Q e
Heifers Manitoba (1997, 89 days Regions
Small and (2014,WCCCS)
McCaughey)
Western
Canada
CalvingSeason éngth 57 days 2017, 81 days 017, 49 days 2017,
for Heifers WCCC9)lI ocCg¢ ACQ ACIOSS
66 days 2014, 64% of calves Regions
WCCCYS) from heifers
bornin first 21
days
Breeding Heiérs prior 19% breed 14% breed Quebec 22% of
to Cows heifers earlier heifersat least herds <40 hd,
than cows 14 day<earlier 16% >40 hd
Manitoba (1997, than cows 2017, (1995, Dutil et Across
Small and WCCCS) al.) Regions
McCaughey 11% breed
Heifers are bred heifersat least
G2y S 6SS 14 dearlier than
before the main  cows @014,
cow herdon WCCCYS)
average
(Alberta 1998
99y
Feeding Heifers 55.2%feed
separate from cows | replacements
separately
(Alberta Ag 1986
89)
55%Alberta Ag
1997-98

Opportunities and Barriers to Adoption

Heifer management is one of the areas on a @alf operation that can make a significant diface in
profitability. Recommended practices such as a breeding season thmat imorethan 63 daysn length

6 Average breeding date start for heifers was May 12 and cows was May 16 (4 days)
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breedingtwo weeks before cows and feedingws and heifersseparatdy during the winterare designed
to addressrebreedingchallengeswith heifers. Openthree and fouryear olds represent a significant
opportunity cost as they areither given a grace year and jxein the herd or culled after only producing
one calf.Evaluating the cost:benefit and potential changes from adopting one or moteesétpractices
could encourage adoption. Addressing producers \Wwhwe not experiencedhe expected resultsfrom
these pactices and having a greater understanding of why could also inform next steps

BULLAND BREEDINNGANAGEMENT

Most producers recently sueyed across Canada indicated that they had a minimum of one bull on their
farms for beef breding. Breedingpracticesvaried between using naturakrvice artificial insemination

(Al) and renting or leasing ibsll There is no benchmark fdsull selecton criterig however produces
generallyconsiderbreed, conformation, and pedigree

Tablel5. Topthree bull selection criteria

Western @nada Ontario N. Quebeq2015/16) | Atlantic (2016/17)
(2014) (2015/16)
Breed Breed Purebred vith EPDs | Breed
Conformation Conformation | Physical appearanceg Conformation
Birth Weight Pedigree Performance Pedigree

Birth Weight Temperament EPDs

In 2017,Atlantic producers reported culling hesdres due to physical soundness, age, and change in
genetics In 2017,0ntario producers cited calf performanceeproduction physical soundnessand
improving geneticsas easons for culling bulls. In 2014, the WCCCS respondents indicated physical
soundness, age, production, and progeny performance as nsdsoculling herdsires

Alemu et al(2016)looked at data from D05 farms and determined that the cet@-bull ratio varies by
farm size (large or small), farm type (crop and livestirdkvestock only), and production type (extensive
or backgroundinly Gow-to-bull ratios vaied from a low of 15:1 on diversified cewalf operations to a
high of 25:1 for large cowalfbackgrounding operations but that the general average was Zolgh
terrain and younger bulls typically justify a lower etwbull ratio.

WCCCS lespondents indicated lower cotw-bull ratios forboth smallerand larger herds For smaller
herds, thismay bebecauseyou need at least one buibr any number of cattle up to 25. In larger herds
with multiple sires, producers may run@ater cowto-bull ratio to reducethe risk of cows not being bred
due to bull injuryor low libida Anecdotally, producer may reduce their coso-bull ratio in response to
higher calf prices and a desire to increase conception rates. However, concepltioot increasaf cows
are not cycling and bulls are not fertilglore bulls in a multisire pasturemayincrease theisk of injury
due to fighting especially if bulls are similarage.

7 250/261(96%)WCCCStespondens reportedhavingbulls on farm102/111 (91%)ACQespondentsndicated they hadt least one bull on
farm; 78/82(95%)OCQespondentsndicated at least one bull on farm
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Tablel6. Average cowto-bull ratios across regions wer time

Benchmark Western Canada Ontario Atlantic Canada Trend
25:1 AB 1997/98 21:1 cows (2017) 24:1 cows (2017) Unavailable
27:1 AB 1986/89 18:1 heifers (2017) 14:1 heifers (2017) Acrosegions
24:1 Onario 24:1 cows (2014)
1985 17.5:1heifers (2014)

Western Canad:
Potential Opportunities
With advances in genomic technology, including parentagmdic defect,and desirable trait testing,

there may be opportunity to understand whidireedingbulls are siring the most calves with theost
beneficial characteristics.

BREEDING SOUNDNEZXBNES AND REPRODUEIDISEASES

Bull infertility and reproductiveliseases aalead to reproductive failure and be very costly to ecailf
operators. Producers can prevent costly problems by havingesimarian test their bulls for fertility and
disease.Jelinski et al. (2015) found that respondents who prhgckedoreeding fenalesand tested bulls
for breeding soundnestended to have similar characteristidbey werelarger producersywho tended
to analyze forages andcatedin the brown soil zone.

Tablel7. Breeding Soundness Exams amgroductive dseases

Technology/Practice. Benchmark Current Trend
Breeding Soundness 27.9% (1988/91 T HE 6 N USBGENET NB f @
Examinations Alberta) conduct BSEs2Q17, WCCC9 I erec/
50.7% (1997/98, 64% conduct BSE20(14,WCCCS) Atlantic
Albertg) 69% in Sask (2012, Jelinksi)
10% Ontario (1983,  gg4, conduct BSEs (2010, Wieidet .
Rogers et al.) al.)
: Western

Quebec 10% of herds

0,
<40 hd, 11% >40 hd 17% conduct BSE&)17,0CC) ant@la}&
(1995, Dutil et al.) 7% of purchased bulls had a BSEL{, el
ACC)

Reproductive 13.7% of herds Hp: alfgleaég +FyR

Disease Testing vaccinated cowsfor 6dzf t & F2NJ ¢ NA OK2Y
Leptospirosis in 2001 and 14% NJeNB G S& G 6 dz
and 8.4% in 2002 in (2017, WCCSII)
Western Canada 11.9% test for Trichomoniasis; 9.5% -
study (Van De Weyer test for Vibrio 2014, WQCCS) Across

et al. 2011) _ o )
1% test for Tricomoniasis2017, OC¢ ~ Regions

21.3% in Sask tested fdrichcomoniasis
(2012, Jelinski)
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Opportunitiesand Barriersto Adoption

Western Canadian producesgem totest bulls mordrequentlythan their eastern counterparisindthe
practice has ioreasedover timein the west Alack ofCentraland Atlanticrespondents and a difference
in the waysurveyquestiors wereworded makes datanoncomparable

Herd comminglingmay result in regional differences meproductive diseaserelated problems For
example respondents from \@stern Canada may havegeeater likelihood of participating in community
pasturescompared to easterrCanadianproducers which may or may not hava requirement for
breeding soundness examinatioasd reproductive diseagesting.

Ontaiio survey respondentsdicatedthat a breeding soundness examinatiavas less importanthan
other bull selection critda. Producers who did not completareeding soundness examinations
western Canada reported being happy with conception ratesl &K dza R A Rayu€iri a bee&iidg
soundness examination

Opportunities exist to demonstrate the value of testing brieepbulls through case studfeparticularly

in scenarios where bulls are shared between farms, leassued, or bought from auctiormarkets;
situationswhere the potential for the spread of disease is higegions where consolidation is also
happeningfaster, may also be at a higher risk of venereal diseasgmtential strategy may also be to
remind producers that @reeding soundngs examinationcovas more than just breedingt is an
opportunity for veterinarians to inspect bulls for other headthd production issues.

In Northern Quebec, 15% of producers sourced breeding bulls flenformancetest stations while only
2% of Nortlern Ontario produces sourced from butest stations.Test stations are focused on evaluating
growth performance, not teeding soundness.

Maritime producers cited reasons such as lack of expertise and equipment as barriefatmndmeeding
soundness xaminations An opion would be having producers take bulls to the vet where there are
appropriate facilitiesIn the Maitimes, one beef test station manag26% of the bulls that respondents
purchasedherd-sires In 2014, the test station introduced brdiang soundness ewusdtions to their
protocol. This may provide an opportunity to motivate produdeysiemonstratinghe value and ease of
testing However, there is still a need for ongoing annual testing. Aspfe test is insufficient to determine
long-term breeding soudness.

8 The following Case Study examined a vibrio outbreak when a bull was boughtaceeme that was injured.
Waldner et al (2013). Application of a new diagnoapproach to a bovine genital campylobagosis outbreak in
a Saskatchewan Beef herd. Can Vet J 543383
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BREEDING TECHNOLGGIE

Artificial insemination has been available to Canadian beef proddicedecades, and while it has been
popular in the dairy industry, there is little indication tr@mmercial beef producer@re increasgtheir

use ofthis technology in spite dhe potential benefits Potential benefits of artificial insemination inde

greater calf crop uniformity with a shorter calving season, heavier weaning weights as more calves are
born in the first 21 days, gager reproductive longevity as females are less likely to be open with a longer
recovery period between calving and reledingas well as accessing superior genetics by using proven
bulls. However, there are greater equipment needs, estrous synchronizdtiays, requires both semen

and clean up bulls as well as more labour and management.

Tablel8. Use of breeding technologies over time across Canada

Technology/Practice Benchmark Current Trend

Artificial Insemination (Al) In Ontaiio, 7% Al only, = 18% poducers bred at least one cow
9% Al + natural (1983, via Al (2017, WCCCS Il and 2014,

Rogers et al.) WCCCYS) “
Quebec 25% of herds = 32% producers bred at least one co\

<40 hd, 31% >40 hd via Al andL0% use Al exclusively Across
(1995, Dutil et al.) (2017, OCC) Regions
Westan Canadian 8% N. Quebec and 11% N. Ontario

benchmark unavailable, (Lamothe, 2016)

L\J/?hQa_ta ezsgrlnoates 71?(;(:)//" 53% producers (n=49) bred at least
(e ) Or 7.6% 0 cowvia Al ad 9% use Al

of beef operations used .
| ly (2017, ACC
Al (200708, USDA exclusively ( )

NAHMS)
Estrus Synchronization (ES) Unavailable 11% producers use ES (WCD$4 E
Quebec 3% of herds <4( 27% of producers use ESCC, 2017)
hd, 1:3% ?42_hd h1?9t5 12% N Ontario (Lamothe, 2@) Across
synchronization ( ' 14% N. Quebec (Lamothe, B)1 Regions
Dutil et al.)
29% of producers use ES (ACC, 201
Embryo Trasfer (ET) Unavailable 5% producers use ET (2017, WCCC:! E
15% producers use ET (2017, OCC)
12% producers use ET (20BGC) Across

Regdons

Opportunitiesand Barriers to Adoption

Perceivedand tangibledrawbacks, such as increased requients fortechnical skills,management,
labour, andfacilities, andhigher costs are potential reasonsvhy producersare not adopting this
technology.There are risks with these technologies as conception rates can vary gieaatlywhen using
the same protocgldue to weather, semen qualitydonor and recipient nutrition, etdGiven that adoption
of artificial inseminatio has been stable for severakchdes, further extension efforts may not be
effective at increasing adoption.
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While there iswhere potential for rapidgenetic improvement though genomics technologidésis
recognized that the differences between commel@ad seedstock production syshs must be taken
into accountand will influence adoption levels of these practices
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CALAHEALTH MANAGEMENT

CALRMORTALITY

Calf mortality and morbidityevelscan greatly impact economics oboth the farm and industrywide
level. Datais uravailabk for all areas of Canada, however historieaords from Alberta indicatealf
death lossrates 0f5.6% (on 459,563 baes in198891) and4.4% 6én 181,936 calves ih997-98). More
recently, the WCCCS and WCCCS |l reported death tossedves born fnm cowsof 6.9% ¢n 76,000
breeding females i@014) and 1% 6n 34,479 exposed females2017)on calves from birth teveaning.
This does not include cows that abortdd.Ontario,recent survey data suggestalf motality of calves
born from cowsis 8.2%on calves from birth to weanin@gain,not including cows that abortedY.hese
percentages must be interpreted wittaution as calf death loss can fluctuditem yearto-year on farms
andsurvey results are based on a calf cramimayear, when extraaous factors (e.g. weather, predation)
may have different effects

While calf mortalitylevelsfluctuate by region angear, the reportedevel of calf loss has the potgal to
greatly reduce profitability. Reducing calf mortality may be a pigbrity area to target extension efforts.
Calf mortality is typically measurad two periods:(1) first 24 hours after birth and (2) from Day 1 to
weaning. Causes of mortality and tiframe of death mayndicateextension opportunities. Historically
in Alberta,calf death loss happened most frequently at birth, followed by 1 to 14 dfigsbirth (Alberta
Agriculture and Rural é&velopment, 199798).° Premature births (abortion) and preeaning calf death
(upto 6 months of age) were the next most common periofisnortality.

According to recent data from WCCCS Il and the Ontaric@diSurveycalves borrto heifers had
greata mortality ratesduring the first24 hoursafter birththan calves borito cows, although the opposite
was tiue in calf death loss frofday 1 to weaning. Thisiggessthat practices that support earlyifst 24
hoursafter birth) monitoringduring calvig andrecognizing appropriate intervention points when heifers
are calvingnay bemost helpfulto reducecalf mortality. It should be nted thatearly intervention can be
harmful as weltherefore recognizing when to intervene is key

Figure9. Calf mortality and multiple births according to female type in western Canada and Ontario
L R

Calves died from Day l-weaninmzzl%
R % 2.5%

IR 41%

Calves born dead or died within 24 hourmg'()% 4.4%
R 2.7%
Cows that aborted w 1.6%
R 1.1%

Sets of twins
1.2%
A 27

0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0%
m Ontario Heifers Ontario Cows m Western Canada Heifers = Western Canada Cows

5.3%

Sources: OCC, 2018; WCC@818

9 Some studies have evaluateer@ hours and 3 days tweaning. It would be informative to understanel?@hr, 2472hr and 3
days to weaning
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Studies have reportedalf mortality from 24 hours to weaning at 3.1% in western Cangtigh&fghuf et

al. 2014), 3% in Alberta (Waldner et al. 2001) in Ontario historically 3.3% for heifers and 2.6% for mature
cows (McDermott et al. 1991and Quebe 5.4%5.6% (Dutil et al. 19). Quebec had slightly lower
perinatal mortality rates at the e 4.95.2% (Dutil et al999). It is possible that regions with smaller
herds are less likely to cull problem cows and that would exjpdagerlosses in the fst 24 hourdf there

were more older cows.

Causes o€alf Mortality

In order to reduce calf loss, one must understahe tause of deathWaldner et al (2010) reported
historical causes of calf mortality from the 2002 calf crop in 203 beef herds acressriv€anadalt
should be noted that selection bias is a serioustéition of retrospective studies based on laborator
diagnostics.

9 Aborted calf causeshyroid gland lesions, pneumonia, developmental anomalies, placentitis, and
myocardial necrosis or yopathy.

9 Stillborn calf causesdystocia, thyroid gland lesions, noardial necrosis or myopathy,
developmental anomadis, and skeletal myopathy or necrosis.

1 Neonatal calf (<3 daysld) death causespneumonia, skeletal myopathy or necrosis, myocardial
necrosis or myopathy, accident or trauma, and septicemia.

9 Older calf(3 daysto 3 mmths old death causesstarvation,abomasal ulcer or perforation,
enteritis or colitis, pneumonia, and intestinal volvulus, obstruction, or perforation.

FigurelO outlinesreported causes of death in neonatal calves. Note, benchmark levefsom Alberta
in 199798, and are not separatday calves born from cowsr heifers. Also, the Ontario Coalf Survey
(2018) did not include dystocia as a possible cause for calhdeat

Figurel0. Causs of calf mortality, by region
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Duetoinconsi$ Sy i adzNB@Se YSiK2RaX A da@acroisYdgians Bolvevéedh (2 T dz
due to dystocigcalving difficlties)> & O2 dzZNBE>X NBALIANI G2NER AfftySaazr | yR
most prolific across regions and timé/aldner et al.(2013) rgoorted that 50.3% of western Canadian

survey respondets identified scours or coccidiosis as the most important caéadis, followed by

respiratory disease at 33.9%amothe(2018)reported that death due to birthing complications, followed

by scours, wee the most common causes cdlf mortality in northern Ontariand northern QuebecThis

is a big change since 1995Quebec where mortality was related to diarrhea {28.5% for srall and

large operations respectively) and pneumonia-{I35% for smaland large operations respectively)

incidence also varied by region in the province.

In Ontario,51%of herds arehouseal in barns, covered sheds, or drylot péosrrals, and in Atlaic

Canada, 65% of the herd is confinedimilarconditions(OCC, 201&CC, 2018This maypartially explain
why scours is among the top cause of calf logmth Ontario and Atlantic Canla. Ths scenariopresens

an opportunity forthose producers viho have cattle confingdas they are likely able to bettenonitor,

and nterveneearlier,to mitigate calving issues

In Ontariq calf deathoss due tgpredation was also a common responggiich may be worth exploring
further (OCC, 2018).amothe(2018 also found predation to be a concern, being in the top five causes of
death in northernregions of Ontario and Quebe#itigating predation effects in areas where predation
is common presentan opportunity for extension efforts.

Murray et al.(2016)examined calf management practices agffiects oncalf mortality. Timing ofalving
season was identified as impacting calf morbidity and mortality, with herds calving in January and
February experiencing highecalf mortalityfrom sevendays of age until eaning,and a higher treatment

rate for diarrhea and pneumonia. Murray etl. (2016)also found that a longer calving seasalso
increasedhe risk of preweaning calf mortality.

DYSTOCIA

Survey responses indicated thathile most calves were bormunassisted the trend has been towards

more assistance during calving dzS 6 $99Xb@nchmark of dystocia rates were 22% in heifers and 4.8
5.8% in cows (Dutil et al. 199%). western Canadthis decreased from 84% of heifers and 96%cofvs

calving unassisted in 2014 to 63% of heifers and 79% of cows calving unassistedWQ@S3, WCCCSII)
Waldner (2014) reported the risk of stillbirth (2.6%), dystocia (8.5%) and severe dystocia (3.7%) from
29970 cows during the 2002 calving season, for a combined risk of dystocia at 12.2% in western Canada
¢ suggesting that dystocia eventsvgincreased wer the lastl5 years. The National Health Monitoring
System in the United Statesported hard pulls in bifers decreased from 7.4% in 1992 to 3.4% in
200708 (Waldner, 2014)This explains why birth weight is the main bull selectioredon.

Moggyet al. (2016)identified dystocia, or difficult calving, as a painful event that affects both calf and
cow. Cows may breed back more slowly and have less milk for thafealhard calvingsbut use of pain
mitigation such as nosteroidalanti-inflammaibry drugs (NSAIDsmay alleviate pain and allow the cow
to return to normalbehaviour soonerMurray et d. (2016)reported that 6.1%o0f producers surveyed
administered lidocaine epidural to cow, 15% administered-stmoidal antiinflammatry drugs to ow

at calving (it was not recorded if these were in dystocia situations).
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Opportunities and Barrierso Adoption

Intervening with difficultcalvings adequate colostrum intake, and providing prompt treatment for

respiratory illnesses ansicours carreduce calf morbidity and mortalitywhile alsoimprovingl 02 ¢ Qa
ability to breed baclearly. Extensionactivities(i K I 1 & dzLJLJ2 NIi LINP RdzOSNBE Q dzy RS N&
to intervene during calving may be a useful way to mitigate calf deathPassculaly, understanding of

major calfhood diseases such as scours, septicemia, pneumonia and others (e.gl,nayglak,etc.).

There is an opportunity to encouraggoducess to: use the calf recovery positiowhen resuscitaing

calves(as oppaed to hanghg them over a gatekeparatecowsthat have calvedrom pregnant cows

(eg.the Sandhills or modified Sahitlls calving systempand consult with a veterinarian about using a
long-acting NSAID orows after dystociadsking producers to quaify difficulty of calvingand use of pain

control in future surveys will provide additional insight into pastal painmanagement.

EARLY LIFE INTERVIEWS

Murray et al. (2016) reported that only 8.2% of the 256 operations surveyed in Alberta diécootr
anything at calving. A number of other factors were recorded (birth date, visual identification, calving
score, RID tag number, cow teat and udder score, €t8§.7% of respondents recorded birth weights
primarily with a scale (58%), estimate (4886)weighttape (11.8%)However,41.4% of producers in
Ontario indicated they collect weight information at birsither with a scale (28% Y using a weight tape
(13.26)Y0OCC, 2018)In the northern regions of Ontario and Quebec, 13% and 29% weigh calves
respectively (Lamothe, 2018h Atlantic Canada, 45.7% of producers survegditated they collect birth
weight datausing a scale (17.1%), a weighea1®%6),and estimation (18.6%) (AZ2018).

Murray et al. (2016) reported interventions birth on 267 Alberta operatiost Respondentsindicated
53.4%administeed a vitamin/mineral injection to the calf, 16.6% progdinavel disinfectant and 13% a
non-steroidal antiinflammatory to thecalf.

Rogers et al. (1985) recorded production data from Ontiaxrit983, finding that assisting calves to ensure
colostrum intake was an intervention practiced by 67% of producer%y 28ministered antibiotics
prophylactically, 12% vaccinated for scou88% injected both vitamins A and D, and 33% provided
selenium ifections.

Dutil et al. (1999) reported that Quebec producers with herds less than 40 head provided a first (68%) and
second (22%) injection of vitamindelenium to calves in 1995. While pacers with herds more than 40

head were slightly more likely forovide a first (87%) and second (34%) injection of vitargel&ium

to calves.

Ontario and Atlantic producers reportedarly calthood interventions including vaccinating for
respiratory diseases at 12% andP4 respectiely (seeTable B). In Ontario22% of producers vaccinated
for scours and in Atlantic Canada, a quarter ofesareceived scours vaccination (OCC, 2018; ACC, 2018).
Lamothe (2018) reported that in northernOntario and Quebec, % and 12% vacciratcalves dr
respiratory diseasesesyectively. Other calfhood procelures and interventions were recded in Ontario

and Atlantc Canada as specified Trable19. While the surveysamples were small, this provides an
indication that producers in some region®stly monior and managepostnatal calvesand this isa
useful time to promote existing duture bestmanagemenpracticego producers wio have close contact
with young calves.
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Tablel9. Early cakhood interventions currently practicedn Ontario and Atlanic Canada

Early Lifeintervention Ontario (2017) Atlantic Canada (2017)
# of respondents % # of respondents %
Intranasal Respiratory Vaccine 10 12.2% 9 14.1%
Colostrum Supplementation 17 20.7% 17 26.6%
Oral CalfScours Vaccine 18 22.0% 16 25.0%
lodine Naveal Dip 22 26.8% 22 34.4%
Castration of Bull Calves 28 34.1% 26 40.6%
Vitamin A, D, E 45 54.9% 28 43.8%
Weight and Sex 47 57.3% 30 46.9%
Selenium injection 58 70.7% 56 87.5%

It should be noted thathe source(e.g. own herd, neighbour, dairy quurchasedpowder) of colostrum for
suppkmentationhasbiosecurity implications (e.g. Joh@g

Spring Processing

Waldner, Jelinski ahMclintyreZimmer (2013) reported the average percent of calves treated for all
diseases withoral antibiotics (5.5%), parenteral antibiotic®.9%) and oral electrolytes (2.2%) 310
operations across western Canada; a number of otladfrtreatments wee used by 17.6% of herd owners.

Large commercial operations in western Canada would typically vaccinate calves at spring processing or
brandingwhen calves are still less than three months of age (see Pabléh calf vaccination). Aording

to the WCCCB (2018) he most comment vaccines administered to calves were for Clostridial diseases
(93%) followed by BRD (84%).

Table20. Vaccination Used by Animal Type, WCCCS Il 2017

% of responding operations Calves
7,8,9Way ClostridiaDisease 93%
Reproductive Diseases 52%
Bovine Respiratory Disease (BRD) 84%
Scours 21%
Vibrio 7%
Anthrax 5%

PAINFUL PROCEDURES

Dehorning branding, and castrating calves have higorically been considered routine calfhood
management procedurein CanadaWhile necessary, how and why these procedures take place are an
area of continued interest for the industripehorning, brandingand castation are painful Attentionhas
been paced on pain management durirsgichprocedureswith recommendations and requirements in

[ L YyIRIQ& |/ 2RStheXdre andNHadxling @eef Cattle Horns and brandsan alsocause
reductionsin beef carcass and processing qualttpwever, the proportion of cattle with brands at
slaughter has decreased from 50% in 19980 12.6%6, and the number of cattleith horns at slaughter

has aso decreased according to t2©16:17 National Beef Quality Audi{2018)
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DEHORNING

The number of cattle with horns at slaughter has decreased from 40% iR9R@19.5% irthe 201617
(National Beef Quality Audjt2018) Producer surveys indicatesimilartrend, as demonstrated in Figuse
11 and 22.
Figurell Proportion ofoperations with anentirely polled beef herd

60%

50% 47.70%

40%

30%
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10% 7.80%

0% ]

Alberta Agriculture (1998-99) Western Canada (2017)

Sources: AlbertAgriculture and Rural Development, 1998, WCCCS 11, 2018

Figurel2. Proportion of herds across regisrwith a majority of polled animal$>75% calves)

Western Canada (2017) Ontario (2017)
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Sources: OCC, 2018; WCCCS 11, 2018

While theneed to dehorn calves is de@singdue to an increased emphasis on polled genetiusre is

no currentcomparisoraaoss region®f whenproducers dehorn caesover time, in spite of amdustry
recommendatiorthat calvesbe dehorned as soon as possilfiational Farm Animal Care Council, 2013).
As of January 1, 2016, producers are to use pain control, in consultaiibrtheir veterinarian when
dehorning ctves after horn bud attachmenfable21 demonstrates how early dehorning has changed
over time n westernCanadaNorthern regions of Ontario and Quebéwicated that29% and 33% of
producers dehorn shortly aftebirth, and 54% an®0%, respectively, regted dehorning at weaning
(Lamothe, 2018). Lamothe also reported that respondents had an avef&4éso polled cattle in northern
Ontario and 85% in northern Quebec (2018).

While there issome disparityin surveymethods the surveys indicatéewer calves in generarequire
dehorning However, thedata points to aneedfor continued producecommuncationsrelated to the
value of early dehorningnd there is an extension opportunity to communicate about dehorning a
weaning
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Table21. Proportion of animals dehorned alifferent times

Technology/Practice Benchmark Current Trend
Dehorn calves< 2-3 months 51% dehorned shortly =~ 43% dehorned shortly after birth
of age after birth (Alberta 37.5% at spring processing) 5% at
Agriculture, 19989) weaning, 9% other time@VCCCS,
Western
Quebec 53% of hds 2014) CarEh
<40 hd, 70% >40 hd 54% dehorned shaly after birth,
(1995, Duitil et a). 34% at spring processing% at
weaning,3% other timegWCCCS I,
2017)

Recent advances pain mitigation have provided producers with opportunities to use products that were
unavailable in the past. Using pain mitigation, suchN&AlDsand/or anesthetics, during painful
procedures is a recommended ptice. Benchmark datas unavailablealthoughFigurel3 demonstrates

that nearly half ofproducers are using pain mitigation some or all of the tiMeggyQd HAamMc FAYRA
where less than 15% of respondents used pain mitigatieas conducted in the samgar as WCCCS

2014, indcate that awarenes and adoption are occurring rapidiamothe(2018)indicated that 31%nd

17% of producerslwaysor sometimes use pain control imorthern Ontario,while 15%of producers

alwaysor sometimes use pain control imorthern Quebec.

Figurel3. Proportion of producers mitigating pain during dehorning

Atlantic Canada 2017 27% | 23% 50%

Ontario 2017 36% | 15% 49%
Western Canada 2017 31% | 14% 55%
Western Canada 2014 9% 91%

0% 10% 20% 30% 40% 50% 60% 70% 80%  90%  100%
mYes, all the time @ Yes, depending on age and method usedNo

Sources: ACC, 2018; OCC, 2018; WCCCS, 2018
Opportunities and Barrierso Adoption

Uptakeof pain mitigationhas increased in western Canadanfr8% as reported in WCCCS in 20hése
who always use pain control when dehorning rad@petween 2731% and those who use it depending
on age and method used ranged from23% in the most recent cosalf surveysThere is an opportunity
for extension ebrts to targetthosewho are dehorning alves without using pain medicatioRigurel4
demonstratesthe type of pain controlused by region, including local anesthetic/nerve block, local
anesthetic plus ginkiller (eg. Meloxicam), painkiller only, or oé.

It may be useful to explore why s@ywrespondents in western Canada overwhelmingly fayaim killers

(e.g. NSAIDs), compared to their eastern counterparts who overwhelmingly choose local anesthetic only
or in local anesthetic in combination withpain killer. Moggy (2016) found producdrsthe Western
Canadian Cowalf Surveillance Networgrimarily used NSAIDs (63%) when they did implement pain
control for dehorning.
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Figureld. Method of pain mitigation used for dehorimg in Western Canada and Ontario
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= Pain killer only = Other = Pain killer only = Other

Souces: OCC, 2018; WCCCS 11, 2018

Future surveys need tbe more precise in language for these questioasesthetics (e.g. local) and
analgesics are both painkillers, just for different types of pain (e.g. acutéresic). They way painkiller
is used heremplies an antinflammatory.

CASTRATION

Castrating calves as young as practically possilale isdustry recommendatiarnThere are a variety of
castration methodsEffective January 1, 20184 Code of Practictor the Care and Handling of Beef Cattle
requires that pain mitigation be adminisesst when castraing bullsolder thansixmonths Differences in
survey methods make direct comparisons challenging, however as demonstrated inlBiguseems as
though there is an increasing trenth western @nadafor performing castration shorthafter birth.
Murray et al. (2016) found 99% (250/253 respondents) castrated at birth; 70% used a small elastorator
band, 39% a surgical knife, 13% large callicrate band &3d @rush cord with burdizztn Quebec, T%

of herds with less than 40 head and 8a@#herd with greater than 40 head castrated before two months

of age in 1995 (Duitil et al. 1999).
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Figurel5. Castration timeline by region

Atlantic Canada 2017 69% 1% | 12% | 7%
Ontario 2017 53% 11% 25% 11%

Western Canada 2017 94% 4%2%1 %

Western Canada 2014 64% 30% E@%
Alberta 1998 53% 39% | 6% 3%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
@< 3 months of age [13-6 months of age @ Over 6 months of age @ Other

Sources: Alberta Agriculture and RuralBlopment, 199B8; ACC, 201&ntario, 2018; WCCCS

Castration nethods vary widelydependingon age of animal, skill level of operator, or personal
preference Method usedmay also be a deciding factor in whetheximp control is appliedFailure rate of
the burdizzo is an extension opgiunity as calves have to be castrated twice.

Table22. Castration methods over time and region.

Castration Method Benchmark Western Ontario N.Ontarid Atlantic

Canada N.Quebec Canada
Rubber 56.7%(1998, 77.7% <3 mos 54.5% <3 79% N. 60.6% <3 mos
band/ring/elastration = Alberta) 2.7% >3 mos mos Ontario 19.7% >3 mos

(2017, WCCCS 12.5% >3 94% N. (2017, AC)

)] months Quebec (P16,

68% <3 MoS (2017, OCC) Lamothe)

Alberta (2013,

Moggy)

77.6% (2013
Murray, et al.)

Surgical (eg. knife 34.4% (1998, 15% (2017, 17% (2017, 11% N.Ontario 9.1% (2017,

cut) Alberta) WCCCS II) OQC) 3% N.Quebec ACC)
27% Alberta (2016}1
(2013, Moggy) Lamothe)
Clamp/Burdizzo* 9.9% (1998, 2% (2013, 10.2% (2017, 10%N.Ontario = 4.5% (2017,
Albetta) Moggy) 0OCCQC) 3% N.Quebec ACC)
1.6% (2014, (2016,
WQCCS) Lamothg

*WCCCS Il (281Ldid not list burdizzo & survey responsgption
Opportunities and Barrierso Adoption

With advances in paimitigationbeing relatively new, historical datsunavailable fopain control during
castration.In 2014 4.2%of respondentdfrom WCCCHRBdicatedthey controlled pain during castratian
2014 This was consistent with Murray et al. (2016) with 4.4% using painat (2013 data) even though
they primaily castrated at birthMoggyet al. (2016)found that 10% of producergenerally reported
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controlling pain by 2015/16. This jumped t88% of respndentsin the WCCCS (2017)who mitigated
pain during castrationWhile the use of pain control when caating seems to be increasing among
producers, irgeneral, the use of pain control when castrating is lower than when deharning

Figurel6. Use ofpain controlwhen castrating

Atlantic Canada 2016/17*  10% 90%
Ontario 2015/16* 26% 74%
Western Canada 2017 13% 15% 2%
Moggy 2015/16  10% 90%

Western Canada 2014% 96%
Murray 2013 4% 96%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes, all the time Yes, depending on age and method No

*Regions di not provide information on if pain mgation was always used or if it depended on age and method

Of those 28% respondents, 79.5% relied on dlars (NSAIDsaloneto manage pain in calve®f the
72% of producers who did not provide paiontrol, 96 of them citectastration at less thathreemonths
of age aghe reasonwhy they did not manage pain.

Comparable pain control data is unavailable from other regions andstlais opportunityto gain more
insight in future surveyst may also be usefub further examine the use of pain mititjon during
dystocia, calf illnessandlamenessas well apromote the use of NSAIDs to producers.

IMPLANTING

Whilethe economic benefits for cowalf operators tdmplant calvesvith synthetic or natural hormoes
are fairly well documenteqSelk, 199¥°the level of adoption seems to be relatly static as seen in
Table23.

Table23. Adoption rate of implantingsucklingcalves across Canada

Technology/Practice Benchmark Current Trend
Implanting calves 23% implant calves in = 26.5% implant (2017, WCCCS II) E
Manitoba (1997, Small = 24% implant (2014, WCCCS)

e LSl ) 2.4% implant (2017, OCC) Al Regions

0.24% (2017, ACC) —

Western
Canada

Opportunities and Barrierso Adoption
Implanting calves improves feed efficiency andwth of the animal(Beef Cattle ResearchCouncil, 2018).

There are conflicting reportegardingthe extent ofimplant usein all regions of CanadRroducersvho
reportedusingimplants indicated they used thelmefore weaning and/or at weanin@.g. wherretaining

10 hitps://aces.nmsu.edu/pubs/ b/B218.pdf
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ownership) Interestingly, WCCCS Il respondemt® did not implant stated philosophical opposition to
implantsas the main reasgnmaking this option nearly as popular as producers that chose to implant
calves (2017).

In order for producers toncrease the use of this technology, the ease of application, economic benefits,
safety,and potential to implant simultar@usly as other processirgyentsoccur, may need to be clearly
communicated Results highligled in the WCCCSS(R018) reportindicaed that thisis a controversial

practice ! YRSNB UGl YRAY 3 gKeé GKSBQNB LIKAf 2a2 LIKnkré€aket 2 LJLJ2
adoption

WEANING CREEFFEEDING

Haley (20163uggested that abrupt weaning is mastressful than twestage or fencelineveaning,but
abrupt separation remains the most populaeaningmethod in spite othe recommended practice to
implementlow-stressweaning.Benchmark irdrmation isunavailablehowever, abrupt weaningappears
to hawe beenthe preferred technique in the pass cowcalf producers sold at time of weanings seen
in Figurel7, respondentsfrom western Canadandicated that70% used traditional separatidn 2014
and just three years latem 2017 thatranged betweem9-67%across Canadderhaps this indates an
upward trend inlow-stress weaning, althougtmonitoringthis over a longetime frameis needed

Figurel?7. Weaningmethod according to region

N. Quebec 2016 67% 1986 23% 7%
N. Ontario 2016 60% 5% 5%| 23% 8%
Atlantic Canada 2017 59% 2%  20% | 17% 3%
Ontario 2017 54% 5%  15% | 22% 4%
Western Canada 2017 49% 8% 11% | 34% 4%
Western Canada 2014 70% 8% 6% | 22%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
@ Traditional separatiorm Natural (e.g. leave on cow) Nose paddle/two-stagea Fence-line separatiot Other

Sources: ACC, 2018; Og1.8; WCCC3014; WCCCS, 2017; Lamothe, 2016.

Respouents from Western Canada and Ontalpiath reported that October is the most common month
to for weaning Table24 demonstrates the proportion of operations that sell calves at, or very near
weaning.

Table24. Weaning practices oveime and by region

Technology/Practice Benchmark Western Ontario Atlantic Trend
Canada Canada
Market calves at, or | 53.4% (986/89 52.7% 2017, 54%(20186, 36% sold at a
very soon after, Alberta) WCCCY)I OCC) weaning, 36%
weaning 72% PO14 preconditioned,
WCOCQCS) ’ 25% retained Across

ownership and Canada
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sold yearlings,
3% other(2017,
ACGQ

Creep feeding calves is a practice used to introduce calves to grain or prépadedhile they are still
nursingthe cow. It can beused as a tool to help traition the calf from preveaning to postwveaning
feeding and backgroundingnd is also used at times of drought to help supplement dietseduce
demands on pastures

Creepfeeding is a practice that producers mingorporate ®me years and not others.€i. during dry
years). Depending on the survey method, weather conditions during the year may skew results for that
production year.

Figurel8. Adoption of creep feeding by region over time

Atlantic Canada 2017 35% | 65% |
N. Quebec 27.0% | 73.0% |

N. Ontario 23.0% | 77.0% |

Ontario 2017 66.3% | 33.8% |
Western Canada 2014 19.0% | 81.0% |
Manitoba 1997 34% | 66% |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mYes @ No

Source: WCCCS 2014, OCC 2017, ACA 26dathe 2016, Small and McCaughey 1997

Opportunities and Barriers to Adoption

Reducing thestressof weaning should be an area of high priority for extensamwell as survey
monitoring across regions going forida There are numerous BCRC resouragdlable to engage
producers about reducing stress at weaning and continuing to promote this message is impast.
industry shifts away from easifccesible antibiotics andnovestoward diversemarketing optons (eg.
direct sales, retained ownergt), low-stress weaning igredictedto be a priority.

Some potential barriers includée need for additional labouand costfor nosepaddles(if using twe

stage weaningand proper facilities for fenceline weagjriMost WCCCS (2018)respondents indiated

they used traditional separation because they sold calves immediately after weaning. If that continues to
be a typical madet practice, it will also remain a barrier to adoptiogv-stress weaning.

Creep feedig can bea beneficialpractice for prodaers, howeverthere is lack of useful survey data to
provide full insight on uptake, opportunities, and barridrecluding us of the practice due to weather
disruptions (e.g. drought}zuture survey questions ctibbe wordedsothat producerscouldindicate how
many years (@.two of thelastthree) they utilizel creep feedor low-stress weaningather than focus on
a single alf crop.Alternatively, they could indicate conditions under which they do creep feed.

Preconditioning is gainin@ttention throughout the beef supply chainThe precise definition of
preconditioning varies by region and selling method althoughsita term that includes supportive
practices that prepare the calf for the peseaningbackgounding/feedingphase.Preconditioning mga
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include preweaning vaccinations, twstage or fenceline weaning, amteepfeeding and/or bunk
breaking calvesAll cowcalf producers will wean calves at sommoint, but not all producers
GpreO2 Yy RA G A 2y éw/ ()af BRSESAdEiIdnihgZaitulatoris a useful tool to convey the economic
costsand benefit$!L i RSFAY Sa LICBVELayeRypidaltyatdingted at ledsveeks prior

to sale or shipment and arat least 4 months of age prior to being vaccinated. They are als@iesakt
treated for parasites and dehorned at least 3 weeks prior to sale (Radostits, 2000). A preconditioning
program also requires that calves weaned for a minimum of 45 days aravke some experience eating

from a feed bunk prior to leaving their plaoéoriging

Thereis a lack ofonsistentnformation regardingurrentprevalence of preconditioningn 198889, 9.3%

of calves in Alberta ®re marketed as preconditioned. More rau#y, respondents from the WCCAS
indicated21.8% of producers precoiibned calves, an increase froddfewhich reportedpreconditioring
calves for 3660 daysn the 2014 WCCCH the Atlantic Canada Ce@alf suvey,36% of operationsold
calvesat weaning, 36% preconditioned fa80-60 dayghen priced at time ofale, 25% retained ownership
and sold as yearlingwith the remainder sold in other ways (e.g. locked in price before weariitniky-
nine percent ofproducers indicatedhey usedvaccinations aa strategy to prepare calves for weaning
(Moggy, 2016).Murray et al. (2016) reported 45% of producers would consider preconditioning
vaccinations if there were incentives or changes to their operation.

11 http://www.beefresearch.ca/researciopic.cfm/preconditioning88
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ANMAL HEALTH MANAGEMEN

VACCINATION

Vaccinatingoreeding females for reproductive disease and vaccinating sdtrerespiratory disease are
recommended practices. Vaccination requirements vary by region and by farm as production and
management practices caimcrease or decrease the amount of risk aatlre exposed toTable 25
explainsvaccination administratioaccording to disease and animal categamng Figurel9 demonstrates

how general vaccination rates vary by region and time (where data is available)

Table25. Vaccinatiom administration over time, by region, and by disease

Technolog/Practice  Benchmark Current Trend

Vaccinating Breeding 84.3% of cows BVDV/IBR 73.9% (2017, WCCCS II) f
Females; prebreedingWestern Canada
Reproductive Disease! (2001/02 Waldner and Guerra)

30% Vibriosis; 59% Leptospirosis; Eastern

67% BVD (2017, OCC) Regions
2% BVD, 6% Leptospirgsis
Ontario (1983, Rogers et al.)
50-58% vaccinated cows Quebec
(1995, Dutil et al.)
Vaccinating Breeding = 41.9% cows, 41.6% heifers 66% (2017, WCCCS Il)
Females; Scours V\t/esltern Canaal (2010, Waldner 42% Western Canada (2010, Eastern
etal) Waldner et al.) Regions

9% Ontario (1983, Rogers et al.) 30% (2017, OCC)

35% (2017, ACC)

Vaccinating Calveg  Clostidial diseases 82% (199®, 93% (2017, WCCCS II) gy

Clostridial Alberta) 85% Western Canada (2010, Western
Clostrdial diseases 90% (198D, Waldner et al.) Canada
Alberta)

Vaccinating Calveg IBR46% P1341% BVD40% and BRD 84%, BRSV/BYN1%

Respiratory BRS\B2.7%(199899, Albertg (WCCCs I, 2017) Western
IBR46.3% PI1325.4%and BVD 55.6% BVDV/IBR Western Canad Canada
25.5%(1987-89, Alberta) (Waldner et al, 2013)

Comparable benchmark information is challenging to find for vaccinations as diseasgemeem and
technology has changed dramaticdtiythe past three decades. Survey results all reported information in
very diverse ways, but in general, therermom for improvement for BRD, BVD/IBR, scours and
reproductive diseases for cows. Vaccinatidmolls was typically lower in all regions.
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Figurel9. General herd vaccination levefs
95%

100% 90% 91% 88%
90%
80% 70% 2% 73%
70%
60%
50%
40%
30%
20%
10%
0%
Alberta (1998-  Western Western  Ontario (2017) N.Ontario N. Quebec Atlantic Canada
99) Canada (2014)Canada (2017) (2016) (2016) (2017)

Sources: Alberta Agriculture and RuBsvelopment, 19988; ACC, 2017; OCC120WCCCS, 2014; WCCC®17; Lamothe,
2018

The WCCCI$ (2018) reported thenost common vaccinesdaninistered to cows were for reproductive
diseases (84%) followed by Bovine Respiratory Disease (BRD) at 75%sndiaC (e.g., blackleg)
diseases (62%). The most coomvaccines administered to heifers vedior reproductive diseases (82%)
followed byClostridial diseases (80%), and BRD (76%).

Table26. Vaccination Used by Animdlype, WCCCS Il 2017

% of responding operations Cows Replacement Heifers Bulls Calves Did not vaccinate
7,8,9Way Clostridial Disease 62% 80% 51% 93% 2%
Reproductive Diseases 84% 82% 51% 52% 7%
Bovine Respiratory Disease (BRD) 75% 76% 49%  84% 5%
Scours 66% 57% 2% 21% 17%
Vibrio 29% 27% 17% 7% 65%
Anthrax 10% 10% 9% 5% 85%

Opportunities and Barriers to doption

The WCCCS(2018) reported that themost common reason for not vaccinating was because producers
had a closed herd (54.5% for reproductive diseases, 30% for respiratory dis€ésmdy.defining a closed
herd would clarify ihon-vaccinationis suitablein certain situaions.Closed herdare raregivenfenceline
contact, purchased bulls, etBeing happy with conception rates and selling at weaning were the next
most frequentlystatedreasons for not vaccinating for reproductive and respirattisgasesrespectively.

A clear benefit for ow-calf producerdrom vaccinating calves for respiratory diseases when cawes
soldat weaning has yet tolearlyunderstood There is an extension opportunity to communicate about
the connection to reprodctive performance.

Ideally,100% of producerasould vaccinate for diseases specific to their region. As new information and
prevention techniques evolve, vaccination and parasite management should continue to be a high priority
for extension. Increased iofmation on intranasal andral vaccines foproducers and how to administer

the product may support adoption. Future surveys may want to ensure methodology is similar across
jurisdictions so that data may be more comparable, particularly for questiayerdeng vaccinations (i.e.
what diseases do yovaccinate for? vs. do you vaccinate for respiratory diseases?)

2herds vaccinatig at least one class of cattle for abbkt one disease
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Vaccinating herd bulls may be a specific practice to promote to producers as most reported vaccinating
females and calves, but at best, approately 50% of respondents perted vaccinatingtheir bulls
(WCCCSs 1l, 2018).

Figure20. Reasons fonot vaccinating

«
e} . .
& Reproductive Diseast8% 30.9% 54.5% 1.894.0.9%
IS
®)
c —
[
g
= Respiratory Disease$.3% 24.6% 29.8% 1.8% 28.1% 10.5%
0% 20% 40% 60% 80% 100%
oIt is too expensive @ I'm happy with conception rates, so | see no neec
My calves are healthy, so | see no need @1 have a closed herd
Lack of time/labour I sell calves right after weaning
O Other

INJECION LOCATION

Injection site lesions frorihe administration ofvaccines, antimicrobials, or vitamimgu®sindustry-wide
loss due to negative effectsn carcass qualitylable27 demonstrates howhe number ofinjection site
lesionshaschanged over timeThe economic cogf injection site lesions was estimatedhie $0.07/head
in 199495 buthas increasetb $0.56/head in 20147 (National Beef QualitAudit, 2018).

Table27. Injection site lesions

Production Parameter Benchmark Current Trend
Injection Site Lesions 0.56% lesions fedattle; 4.45% lesions fed cattle;
7.34% lesions nofed 13.7% lesions nefed

cattle (201011, NBQA) cattle (201617, NBQA

<2% lesions (19989,
NBQA)
<2% ksiors (199495,
NBQA)

The National Beef Quality Audit (2G18uggests that increased uset@fating cattle withdart gurs may

be responsible for the increase in les®in norfed cattle from 201611 to 201617. There was also an
increase in lesions idifferent areasof the carcass (g. shoulder) compared to jpwious years. This
presents an opportunity to promote best prces for dart gun use by livestock producasswell as
continue efforts aimed at injection best practices. It may be useful to strategically promote these practices
prior to the grazingseasa.

Across Canada

PARASITE MANAGEMENT

Trends regarding management ekternal parasites is relativelyrigh across Canada dncontinues to
increasefor internal parasites across regiomMdost commonly used pour on products in the waapact
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both internal and externabparasite It is unclear if producers artargeting external parastes and
potentially encouragng resistance tdnternal parasites.

Table28. Parasite control over time and by region

Technology/Practice Benchmark = Western Ontario N. Ontario/ Atlantic = Trend
Canada N.Quebec @ Canada
External Parage 99% lice 7391% 87% lice 86% N. 84% lice
Treatment (199899, (2017, (2017, Ontario; 93% (2017, o
Alberta) WCCCSIl)  OCC) N. Quebec ACC) TR
80%lice 93% lice (s,
Ontario (1983, (2014, [amotie) t
Rogers et al.) WCCCS) Note: study
referred lice
62% <40 hd control as Eastern
70% >40 hd GRS ¥ SNE regions
Quebec (1995
Dutil et al.)
lice/grubs
Internal Parasite 65% internal = 63-74% 64% 70%
Treatment worms (1998 @ (2017, internal internal t
99, Alberta) WCCCS 1I) worms worms
(2017, (2017, Allregions

20% intestinal = 82% internal
worms worms (2014,
Ontario (1983, WCCCS)
Rogers et al.)

43% <40 hd
57% >40 hd
Quebeq1995
Dutil et al.)

0CC) ACC)

Parasite management products are typically economical and very easy to apply which may continue to
increase adoption of this practice. While gdion is high, extension communicati@nould focuson
avoidingresistance to products.

VETERINARYOMMUNICATION

Benchmark information was largely unavailafe most regions, although Rogers et @l985)reported
that Ontario veterinarians only spent3®s of practice time on delivering health information to beefveo
calf operations. Small and McCaugh@p99)reported that 45% of Manitoba producers were using a
veterinary guided herd health program. Usimgegnancy checking as a proxy for veterinary\agtion a
farm-level, producers are using veterinary servicea aigher rate today than ithe past.Recentpolicy
changes regarding antibiotiaccessibilityhave the potential to increase in veterinarglient-patient
interactions

Jelinski et a2015)reportedthat cow-calf producers in Saskatchewan averagedvt@rinary farm visits

per year, took animals to a veterinary clinic 1.5 times per year, and consulted with a veterinarian in
person, by phone, oby email 4.8 times per yeaA smaliscale liestock survey found that veterinary
usage was highest among yauproducers with higher levels of education and farms with higher gross
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receipts(Jelinski et al. 2015JSDA found that large producevere more likely than small producers to
consult vetemarians on disease, nutrition, and livestock management pre&fdelinski et a2015).

Inthe WCCCS few producers reported that they made specific appointments to discuss recommended
management practiceand herd health programlany reported thathese topics were discussed during
office or farmvisits. Producerseportedly interacted with their veterinariangp to 8 times per yearfour
times a year to purchase vaccines or other supplies, oncenfenreergency (@.calving, emergecyhealth
problem), once for pregnancy checking, once for abeg soundness exam, and once to consult on herd
health management (WCCCS I, @01While producers may not report specificallyonsulting
veterinarians folinformation, they may obtairwhat they are loding for during other visitsSheppard et

al. (2015 reported veterinarians ranked fairly higts a preferred source of information for producers in
the Prairie provinces.

Waldner et al. (2013) reported thaP6/% of producers in western Canada consultéti a veterinarian
to treat sick calves, with 23% having a veterinarian examine or tregt calf that season, and 9.8%
reporting having a postortem completed by a veterinarian. Waldner et al. (2013) fotivad producers
with large herds (>136 calvirigmales) were 2.2 times more likely to consult devemarian about sick
calves and 7.3 times more likely to have a veterinarian perform arpostem.

In Atlantic Canada, producers ranked veterinarians af tiop source of information for both animal
health and animal nutritiorin 2017. Sheppard et.gR015)also reported veterinarians ranking fairly high
as a preferred source of information in Atlantic Canada whidicatesveterinariansare amain pointof
contact for producers irasternregions.

Understanding the relationship thaproducers have with veterinarians isluable when analyzing
extension opportunities. Engagipgoducers through their veterinarian could be an effective strategy
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FORAGRND GRAZING MANAGEMEN

Grazing management vag@reatly by region, herd size and farm type (Alemu et al. 2016). Recommended
grazing practices are diverse and specific to ecoregions, resource type (native or tame seeded), and land
base (large or small). Tieeis a wide range inow producer surveys argtudies define rotational grazing,
therefore interpreting results requires caution.

ROTATIONAL GRAZING

In general, rotational grazing is the practice of moving grazing livestock between pastures to prevent
overgrazing and allow timfor plants to regeneta. This varies from intensive muttay moves to longer
periods of 23 weeks or longerwhich are considered extensivén addition, stocking density varies
significantly. This is usually contrasted wethntinuous grazing, when tée remainin the samepasture
throughout theentire grazing season.

The 2006 Farm Environmental Management Survey reportednioat farms in every ecoregion practice
rotational grazing with adoption rates ranging between-&B% (FES 2006 Grazing Livesk

al yI 35 YRotatbnal®razing is considered a beneficial management practice (BMP) in all parts of
the country, as it improves and maintains pasture productivity, soil health, and biodiversity thnooigh
intensive managemerthan seasorong grazig. The survey questicsiccepts a broadange of grazing
intensities as part of rotational grazing, even though for a specific regiorettenmended intensity for
rotational grazing may be more strictly define@FEMS 2006

Table29. Adoption ofrotational grazingoy province

I FylFRE nhd s
TGt yaGAO t NBOAYC pn o
vdzSo SO py ®ci:
hy Gl NA 2 nnom:
al yAdGgz2o0l ny ®ms
{lra1lra0OKSgly no oy
I £ 6 SN I pnoms:
CNAGAEAK / 2F dzZYo Al pT1 ®dnaz

Source: 2016 CensusAgriculture

Accordirg to the 2016 Census of Agriculturetationd grazings the highest irQuebec (58.6%) followed

by BC (57.4%) and Alberta (54%). The lowest adoption of rotational grazing is in Saskatchewan (43.4%)
and Ontario (44.1%JProducerdemogiaphicshave little mpact on adoptionranging between 46.7% for
producers older than 55 years and 56.6% for three rrgéterational operatorsJelinski et al. (2018)
determined that there was no difference in adoption of rotational grazing between easted western

regiors, but rather thatherd size had the greategnpactwith herds greater than 500 heashvingthe

highest adoption rateUse of rotational grazing can be influenced by grass type (tame or naiiwe)of

year, andland tenure.
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Table30. Adoption ofrotational grazingby producer age
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Source: 2016 Census of Agriculture

Table31. Grazing practices by region over time

Technology/ Western Ontario &  Atlantic

Practice Benchmark Canada Canada Quebec Canada Trend
Rotational 41.7%* Canada 49.7% 92% Alberta 44%prior to  50.7%
Grazing (2001, FEMS Canada (2018 Alberta weanhg (20186, t
Statistics (20186, Agriculture and (2017, OCE Canéx
Canadj Canfax Forestry) 0 Research All
h b i Regions
50% Alberta  RES€ACh 5/ 5004 Ontario, ~ Servicey
(198689) Servicey native/tameplus = 58.6%

6-18%intensive  Quebec
(2017, WCCCH)  (2016,COA

67-70%
native/tame

(2014, WCCGQS
*includes all farms with cattle and pasture land

Tame orNative

Small and McCaughefi999) reported that 28% of Manitoba producers indicated theyacticed
continuous grazingwhile 41% practicedoth continuous and rotationagjrazing Producers seem more
likely to practice continuous grazing on native pastufes example, Sheppard et #2015)found 35%
and 26% of producers practiced continuogimzing on native and tampastures respectively,while
WCCCS (2014) reported that 3@#%@ 19%of producerscontinuously grazed native and tame pastures
respectivelyLamothe(2018)reported 56% and 30% of rthern Ontarioand northern Quebeproducers
respectivelycontinuouslygrazednative pastures.

Figure21l. Western Canadiagrazing practices
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§ Native - Rented 40.0% 53.9% 6.1%
§ Native - Owned 27.2% 62.1% 10.8%

é Tame - Rented 36.2% 56.0% 7.8%
g Tame - Owned 20.0% 62.2% 17.8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

o Continous @ Rotational Intensive

Intensivegrazing, the practice of directly controlling the distribution of livestaskally with high stocking
density and frequet moves,is included in recent surveyl Western Canada, producers used intensive
grazing on rented6%)or owned (11%)native pastires, and on rented8%)or owned (18%)tame
pastures.In Ontario, producersised intensive grazing at weanii$8.5%)or before weaning(24%)
Lamothe(2018)reported producers in northern regions Gmntario and Quebec use intensive grazing on
native pastire (1%) enhanced pasture§3%)and stockpiled forage§3%) While intensie grazing is
expected tabe moreprevalentin eastern regions than in western Canadiven higher rainfall allows for
greater responsiveness by plargsecent surveys would suggethat is not the caseExploringbarriers

to adopting intensive and rotainal grazing in eastern Canada, such as dmeatls requiring fencing or
labour limitations with offfarm work, may inform extension efforts.

Figure22. Grazing by time period in Ontario

At weaning 29.6% 51.9% 18.5%

Ontario

Prior to weaning 31.9% 44.4% 23.6%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

@ Continous [ Rotational [Intensive

Source: Ontario Co@alf Survey 2015/16

Figure 23. Grazing bydrage type in Northern Ontario and Quebec
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SourceLamothe (2018) Northern Beef Stugiy15/16

The necessity of rotationajrazing varies with timef year. Advantages of rotational grazing are greatest
duringthe spring wherfast growth requires frequentnoves toavoid overgrazing.€. re-grazing before
recovery has occurredfs grass growth slows throughout tseimmer longer periods between moves
can transpire without risk of overgrazing occurring.

Land tenure (e.g. owned or rented)mpacts theadoption of severalgrazingpractices,as producers may

be unmotivated to develop infrastructure (g fence, water, carals) onrented property * Respondents

to the WCCCS Il survey indicated they are more likghyactice continuous grazing on rented or ledse
pastures (36% on rented tame, 40% on rented native), than on land they own themselves (20% owned
tame, 27% owne native).Table32 depicts land tenure for beef producers across CanadaFagare 24

shows thatthe practice of renting land has increasabr time inwestern Canada

Table32. Land tenure for Canadian beef produeer

Region Area Owned Area rented/leased Area rented/leased
from government from others
Canada 57.5% 20.2% 22.%%
Atlantic Provinces 78.8% 3.7% 13.4%
Quebec 77.6% 0.3% 22.0%
Ontario 67.3% 0.6% 30.6%
Manitoba 63.6% 14.8% 24.5%
Saskatchewan 57.9% 20.5% 22.8%
Alberta 54.2% 22.3% 23.4%
British Columbia 47.7% 38.3% 13.1%

Source2016 Census of Agriculture

BN y20 LISNXYAGGSR AF AGQa ONRgy €SIasS tlyR ORRiSYRAY3
the management is not up to the individual. There may also be limitations on commumiyp/grazing lands.
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Figure24. Proportion of bed producers renting landany amount)in western Canada
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m Alberta Agriculture, 1986-89 m WCCCS, 2014 m WCCCS I, 2017

Sources: Alberta Agriculture and Rural Development,-889WCCCS, 2015; WCCCS Il, 2018

Grazing seasomeporting methods vary bgurvey and region. nsall and McCaughef1999)reported
Manitoba pioducers had an average grazing season of 145 days wipicalty began in late May. Alemu

et al. (2016) reported a grazing season of May to October grazing. The Or@avieCalf Qurvey (20B)

reported 90% of pducers graze their herds for greater tham®nths, the remaindereported grazing

less than 3 monthsThe WCCCS Il (2018) reported average grazing season of 180 days with an average
pasture turnout date of May 21.

Sheppard et al(2015) reports 731 cowcalf operations(73% of respondentsdcross Gaadain 2011
indicated they usedon-farm summer pastures grazedune to September (936%), with lower
proportionsgrazingn May (36%) and October (66%pwever, this excludes community pastuyrefich
are ued by 15% of respondents Canadile, and 20%f respondents in the Prairie ram (Sheppard et
al.2015).

FORAGREJUVENATION

Tame forage yields, as well as desirable plant species composition, decrease naturally over time without
proactive rejuvenatiorefforts. The2001 and2006 Farm EnvironmentdManagement Surveprovides a
historic benchmark on reseeding intervals. There are regional variations as rainfall impacts forage stand
productivityover time.

Figure25. Proportion ofproducers rejuvenatingame pastures

50%
40.0% 38%

40%
’ 32.0% 20,50 34% 33%
30%  26.19 : 2502 1% 24.1%
22% 20.3%

20% 6.9% 17%
I 1.1% I

10%

409 l
0%

1-5 years 6-10 years 11+ years Never

m 2001 FEMS m 2006 FEMS mWCCS 2014 m Atlantic Canada 2017

56



Soures: Farm Environmental Management Survey 2001, 2006 (beef and dairy produé&s€) 2018; WCCCS, 2Qhdef
producers only)

More frequent rejuvenation appears to occur in Eastern Canada. By 2011, Shepaki(@@15) reported

that 84% of beef produceigrazed ¢d or native grass in the Prairie region and 57% of eastern producers
grazed old or native stands, which means rejuvenation of older tame forage stands is an issue affecting
beef producers across Caradrhe proportion of producers rejuvenatingra pastues every 15 years

has decreased since 2001 and 2006, particularly in western Canada, and the proportion rejuvenating after
11 or more years has increased. In western Canada, the proportion who dejaetnate at all has also
increased to 33%.

Table 33. Number of years established forage stands were in production before being broken up:
forage farmers who also havieeef operations, 2017

No forage stands Some forage stands broken up in the tasyears

brokenup inthe  One to two Three to Six to ten More than Don't
Province last 5years years five years years ten years know
Canada 49.99 1.39 16.22 17.99 12.63 1.52
Quebec 71.87 3.39 15.61 7.70 1.42 0.00
Ontario 30.01 2.57 41.85 18.36 6.59 0.62
Manitoba 42.16 0.15 10.01 24.03 17.78 5.87
Saskatchewan 56.09 1.09 6.63 14.71 19.19 1.83
Alberta 51.57 0.92 14.14 19.95 12.27 0.77
British Columbia 50.57 0.94 7.02 24.89 14.67 1.36

Figures may not add up to 100% as a result of dingnor due to the exclusion eéspondents tlat did not answer the question.
Source: Statistics Canada, Farm Management Survey, 2017

The 2017 Farm Management Survey (TaB)a8ported that 50% of Canadidorage/beefproducers had

not broken up any foragstands in the last five years. This was égjylin Quebec (72%) and Saskatchewan
(56%). Those who had broken up forage stands in the last five years reported the stands to have been
three to five years old (16%), sixten years old (18%), or more thaen years old (12.6%). Those who
rejuvenated gands more than ten years old where higher in Saskatchewan (19%) and Manitoba (17%)
which makes sense given the higher risk of failed stand establishment due to climate.

Tame foragelinprovements can be madebughreseedingfertilizing with commercialdrtilizer, manure
incorporating legumesand other methods as outlinedat http://ww w.beefresearch.ca/researeh
topic.cfm/improvingforageyields84. Qurveysfrom Albeta Agriculture indicates that in 19889, one
third of producers fertilizedheir pastures.Sheppard et al(2015)found thatin 2011,13% of pastures
were fertilized commaerially and 13% were manutecomparedwith 19% of tame hayhat received
commerciafertilizerand 19% fertilized with manur@here were regional differencespwever, with 27%
of eastern region pastures receiving manure comparef% of pastures in western Canad@&enerally
eastern regios used manure fertilizer on forages, pasturasg cropland more thawesternregions'*

Shepard et al. (2015)also indicated tame dy had a higher percentage leigumesin the sward (42%)

than tame pasture stand@2%) Again, regional variations appearedith Atlantic Canada haviranly

22% of prennial forage swrdscontaininglegumeswhile the rest of Canada had >38% of legumabe
stand.In eastern regions, 59% of operations get at least two cuts of perennial forage, while in western
regions, thimumberis reduced to 23% (Sheppard et &015).

¥ This is manuregplied to forages and pastures; excluding manure from field feeding.
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According to the 2016 Census of Agricult(f@ble 3), only 23% of beef farmaised herbicide and
commercial fertilizer but this represented25% of the acreqincluding cropland). Solid manure
(incorpomated or not) was used by-8% of producersrepresentingl.4-1.7% of theacreage While not
specific to forageejuvenation this indicates significant opportunity for extensafforts.

Table34. LandManagement percentage of totabeef cattlefarms
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Source: 2016 Census of Agriculture
Opportunities and Barriers for Adoption

Improving the way beef cattle producersage livestock, as well as impring forage production, quality

and storage presents an economiopportunity to producers across Canadehere remains dack of
comparabledata thatexamines pasture managemehindertakingan independentsurvey that identifies

what type of rotationalgrazing is taking place on whagpes of pastue, and identifies pasture
improvements through commercial fertilization, manure application, reseeding, and plant species used
would be beneficialSurveys mudbe carefully designeth order to avoid reliancen proxies that are not
equal for alfregions such as plantarry overor stubble height.

Producers are increasingly renting pasture and laag; this may be a barrier toejuvenating forages or

other re@mmendedgrazingand pasture managemenpractices. Producers seem less willing to adopt

land m Yy 3SYSy G LINI OGAOSa 2ahy dfféctyvd extankicheffos2wll @éed B & Y =
promote economic beneféregardless of land tenure.

Data shows thaproducers are more likely to improve tame hayher than tame pastures, and there
remainsan opportunity to highlight the value of improving pasture® wesern Canadaa third of
producersreported that they do not rejuvenatdorages Potentialbarriers may include a perception of
high rejuvenation osts, a lack of specialized equipment suchpasss drills or seeding equipmerdgnd
generally high annual crop commodity pric&bere is a great potential to promote innovative and non
intrusive rejlvenation strategies, including leagrazing, feeding ¢eime seed in mineralpverseeding
existing stads, or using cover cropsparticularly in conjunction with regional forage extension
organizations.

In Atlantic Canada, where forage stands have a Ipeecentage of legumeshere is extensiompotential
to supportthe inclusion oimore persistent legume (eg. alfalfa rather than cloversProducers in eastern
regions are more likely to reseed, apply fertilizer, and apply manure than their western cparise
Promotingthe inclusion ofegionallyadaptedforage speciesnay bean effectiveextension stategy for
producers in these areas.
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STOCK WATER

Controlling livestock access to surface wataproves water quality, increases animal gaand can
improve animal health. Testing and monitoring water quastglso a recommended practicgtock water
sources vary greatly among regions, with 18% of Ontario beef producers relying on surface water
comparedto 30% of western Canadian herds accessing suvfater and another 12% accessing creeks,
lakes or rivers.Controlling livestock access to stock waten relatively new practice in some regions of
Canada andhere islimited longterm benchmarkdata. Water testingis not a new technology and is
relatively affordablé?® howevermost beef farmers do not regutly test. Data presented includes stock
watertesting and domestic farm use testing, as not®therregions install tile drainage to remove excess
water from forage or crop fieldsvhich is also included

Table35. Water quality and riparian management

Technology/ Benchmark Current Trend
Practice
Controlling livestock  58.6% do not allow = 63% control access (201&lbertaAgriculture and “
access to stock cattle direct acess Forestry®
water sources to water in _Ca_nada 54% pump water to cattle (2017, OCC '
(2001, Statistics A
Canad 42% limit access (2014, WCCCYS) Regions
79% pump water to cattle in winter in ntario;
98% pump water to cattle in winter in N. Quebec
(2016, Lamothe)
63% pump water to cattle in summer in @ntario;
95% pump wateto cattle in summer in N. Quebec
(2016, Lamthe)
Test water quality 5.2% tested 5% tested oncelyear; 7% tested twice in three
domestic water years; 29% tested once in three yeds8% neger E
twicelyear; 11.6% test (2017, WCCCS II)
tested oncelyear; - All
’ 30% tested indst 5 years (2017, OCC -
9.1% tested once in ° y ( ) Regions
two years (2001, 41% N.Ontariol7% N.Quebec tested water
FEMSStatistics once/last five years (2016, Lamothe)
Canada)
Implement stock 25.9% used offite 43% offsite water systen - Alberta (2018, Alberta
water systems water systems Agriculture and Forestjy
Canada (200FEMS 3
- ’ 31% solar/wind/battery powered water system
Statistics Carda)’ > yp y Western

Western Canada (2017, WCCCS II) Canada

BFeed and water testing laboratories by province
https://www1.agric.gov.ab.ca/$department/deptdocs.nsfladis13074

16 Alberta Agricultureand Forestryconducts a lennial Environmentally Sustainable AgricultdmeckingSurvey Ipsos completes a 24 minutes
telephone survey with a random representative sample of 5@@wé agricultural producers in Januamth quotas established for five regions
to ensure reliable sample size for each region. The target population is prigyacyltural operators who had gross farm sales of at least
$10,000 in the prior year.

17 https:/iwww150.statcan.gc.ca/n1/pub/2021-m/2007001/t/4054688eng.htm
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Riparian area 45.8% farms with 70% protect parian areas from overgrazing; 72% t

management wetlands use fencing time grazing activities to avoid riparian
(2001,FEMS vulnerability; 79% maintaia buffer areaalong
Statistics Canada) ¢ (4 SND& SR3IS 6wnmysz ! f Western
Forestry Canada
Tile drairing fields Unavailable 51% N. Ontario and 51% N. Quebec producers |
usedin livestock tiling in forage crop fields (2018, Lamothe). E
produciion 15% N. Ontario and 24% N. Quebec use tiling or TR
enhanced pastures (2018, Lamojhe Regions

Opportunities and Barries for Adoption

In the WCCCS Il survey reasons for not testing viatkrdedcattle seemed healthy, cattle drarfkom

the same water as the producersationalizing that if it was safe for them it was safetfurir cattle. lllness

and death due to surfacgtock water quality in western Canadanfluctuate withdrought. Regardless of
whether the water source is surface or well water, there is a clear opportunity to present benefits of water
quality testing to poducers across CanadEncouraging producets develop their own offarm water
guality benchmarks will allow them to monitor changes over time, understand conditions under which
quality parameters may change, and make strategic decisions based onntbanhation. Creating
awareness in producers ragding cumulative effects dfitrate, sulfate, or other toxinan water and feed

is also critical to prevemnineraltoxicitiesor deficiencies (@. copper)

Higher rates of using ofite watering systems arpositive aghat practicealsoprotectsriparian areas.
The health and weight gain benefits have been outlinediiikK S . Ecenbnf}c of Water Systems
Calculatof® and the Fact Sheet’ by Canfax Research Servic&hcouraging producers to explore
provincial programs that offer funding for water infrastructure may addressesoithe longer timerbme

to pay off the initial investment for sniiar herds.

WINTERING MANAGEMENT

According to the 2016 Census of Agriculiusé.1% of Canadian beef cattle farms have windbreaks or
shelterbelts (natural or plantedand 35.4% use #field winter grazing ordleding. A smaller proportion
(7.9%)use wintercover crops and 7.5% plow down green crops into the soil, which helpgptovm soil

tith and fertility. As expected, adoption rates vary by region as appropriate to the local climate.
Windbreaks and shelteelts are largely seen in tHerairie povinces (5662%), asn-field winter grazing

or feeding is popular in BC (49.4%), Alberta (45.8%) and Saskatcf¥aand is lower ifManitoba at
30.7% and central Canada around 20%.

In general, farms with multip operators have the highest adoption ratef production practicesFarms
in Alberta tend to have higher adoption rates of fited management practas(see Table &), followed
by farms in British Columbia. Farms in Quebec tend to have lower adagptiesdue to regulations
banning infield winte grazing

18 hitp://www.beefresearch.ca/research/wateisystemscalculata.cfm
19 http://www.canfax.ca/samples/ecnomics%200f%20water%20systems. pdf
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Table36. Adoption ofin-field winter grazing, rotational grazing, witbreaks
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Source2016, Census of Agriculture

Between 2006 and 201Western Canadiaproducersshifted away from feeding animals in confinement
during the winter moths to a system of wintering cattle in fields pastures, and providing feed through
bales, stockpiled forages, or swath grazing. THemge been numerous studies demonstrating the
economic and environmenta{manure management)benefits of extensive winténg. The Farm
Management Survey showed adaptiincreased from 28% in 2006 to 39% in 2@4sternregionshad
lower extensive winterig adoption rates which may bealue in part to &cessive precipitationausng a
loss ofplant biomass andedudng forage quality (Sheppard et al., 2015However, tle 2016 Census of
Agricultureindicates that in-field feeding increased in Ontario, Quebaaed British Columbidetween
2011 and 201@/out declined in thePrairie provinces wherenostbeefcattle are locatedTable 37).

Table37. Berchmarks ofextended winter grazing practices

Extended Small and FEMS FEMS, Sheppard COA, 2016 WCCCS Trend
Grazing McCaughey, 2006 2011. etal., Statistics Il, FEMS

1997 Statistics Statistics 2011 Canadi 2017 2011to

Canada Canada zcoci'g‘
Canada 27.8% 39% 58% 35.4% ‘
Atlantic 17% 15.9%
Quebec 6% 35% 20.6%
Ontario 17% 19.9% .
Manitoba 34.8% 54% 30.7%
0, 0, 0,

Saskatchewan 65% 68% 40.0% 88.9%
Alberta 62% 45.8%
BC 45% 49.4% 4+

*In-field winter grazing or feeding
NOTE2017,FMS data was unavailable at timepafblication.

Producers providavinter feed for their cédtle through a variety of meandhe 2006 Farm Management
Survey reported that 18% of farmseearly spring foage, 16.8% use late fall forage, 4#8#d hay 15.3%
use swaths, and 17.7% dormant season grampure26 demonstrateghe most recentadoptionratesof
specific extensivavinter-feeding practices across Canadad by regionL (0 Q& X 6 lnieNthat y
surveys and studies reportea widespread us¢€62%82%) offeeding bales in fields by rolling, placing
them in feeders, and/or using bale processdrsit the methodologywas inconsistentso this is not
includedin the figure However, bal@razing and usef stockpiled forage has droppathcethe Skeppard

et al (2015) studyexceptin Alberta which reportedhigher stockpiled forage in 2018.
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Figure26. Adoption of extended wintering methods by region

Swath Grazing 117?’/.50%
0

Corn Grazing

Crop residue

Bale Graze § %
£ 33%
42%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

H Alberta 2018 = Ontario 2017 mWCCCS |l 2017% WCCCS 2014m Canada 2011 (Sheppard et al, 2015)

According to the 2016 Cersof Agriculturebaled crop residue is useg B% of beef farmand represents
only 4.7% of acres managed. There have tmwtdotalreports thatnew technology in combines means
that the nutritional value of crop residues ismimal, whichrequires thispractice to be resvaluated.
However, straw fobedding is thg@rimary reason cropesidueisbaled. Alternative beddinguch as wood

chips are getting more expensive in some regidesy. British Columbiagnd may result in &hift in
practices.

Table38. Landmanagement, grcentage of total beef cattldarms (2016 COA)
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The WCCCS 1l (2018) reportaatrage winter feeding of 185 days with an average winter feeding start
date of November 15.

Opportunities and Barriers for Adoption

Producers who do not winter graze offered reasons including too much sackof winter wagr source
too cold, concera with wasting feed, animal welfarand animal performance atheir top reasons
(Sheppard et al., 2015%imilar concerns were cited among radopters in the WCCCS Il in 2647.

20The Sheppard study and WCCCS |l used the same listlipgoa consistent comparison betweef@l and
2017.
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Gonversely, Sheppard et.gdR015) reported thatproducers who did usextengve winteringsuggestedt
reducal their cost of production(80%) improved cattle condition and healttb8%) benefited the
environment through a reduced footprirfd2%) and providedagronomic benefits due tamprovedsoil
fertility and yields(16%) Conrasting views on &tensive wintering suggest scienbased regionally
appropriate extension strategies that demonstrate benefits may be effective.

Recentsurveys show that1% ofOntario and 70% of Atlantfiroducers ouse cattle using a combination

of indoor and outdoor facilitiesluring the winter. Extensive wintering may be a more dramatic paradigm
shift anda barrier for producers in central and eastern regions, compared withPitaérie provincesTo
effedively promote extensive wintering benefitsygducers may prefer hearing benefits from peers.

A reduction in the use of infield winter feeding is not necessarily bad. However, understanding why
producers have made that move would inform extension. Pdaityiifreasons include cows not getting

the nutrition needed to rebreed, concerns about wasted feed, wildlife in the swaths or common mistakes
in implementing an extensive winter feeding program that resultighercostrather than saving dollars

as ntended.
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ENVIRONMENTAL MANABENT

WILDLFE & SPECIES AT RISK

The National Beef Sustainability AssessmeanédianRoundtable forQustainableBeef, 2016) reports
that beef production utilizes approximately 33% of agricultural land in Cartadgrovides68% of the
wildlife habitat capacity witim the agricultural landscapén 2015 Statistics Canada reported 30.2% of
agricultural lands were wildlife habitat, with pastures, woodlgndsd wetlands (i.e. grazing lands)
comprising the majority of this halit. Beef producers had the largest propion of wildlife habitat out

of all agricultural sectorsAmap of wildlife habitat in Canada can be seeRigure27.

Figure27. Map of agricultural land as suited for wildlife
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Note: Wildlife habitat is calculated as the sum of ‘natural land for pasture’ and agricultural ‘woodlands and wetlands’
Source: Statistics Canada, Census of Agriculture, by census division, 2011.
Map produced by Remote Sensing and Geospatial Analysis, Agriculture Division, Statistics Canada, 2014.

SourceStatistics Canada, 261

In many caseswildlife and beef cattle farms are atependent. Natural and planted shelterbelts,
perennial forage cover (hay or pasture), wetlands, and woodlands all provide bertedluiait for wildlife
while also proiding frage, shelter, biodiversity, and resiliegcosystems for beef cattle.

Land tenure and pressure from crop commodity prices have placed pressure on wildlife habitat and forage
land in Canada. Between PDand 205, Statistics Canada reportes rediction of 1.0 million acreof

natural pasture lad, 1.1 million acres of tame or seeded pastuaad 695,000 acres @hristmas trees,
woodlands and wetlandgCOA, 2016Historicalreports show that loss of perennial forage cover in the
Prairies has been ongom including an estimated loss of 3.3 ol acres from 1990 to 2015 in
Saskatchewan alone, an issue that affects beef producers and wildlif¢Sdikatzky, 2018 Changeso
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the community pasture structure in @stern Canada, a prograthat 20% of Praie producers utilize
(Sheppard et aR015), as well as declinein costsharing environmental benefit progranis.g. provincial
Farm Stewardship Programsjay continue toput negative pressureon perennial landscapes arttie
adoption of practices suppdrtg both wildlife and ranching.

There isittle longterm benchmark information available on practicdsat support wildlife habitat
(outside of using a flushing bar on swat$fé); in addition, these practices vary greatly by regioData
measuring wildl# supportive practices in Alberta demorete fairly stable adoption. In 2018, 84% of
producers retained woodlands, bush and native grassland, compared with 83% in 2012¢dajiteda
grazing practices to encourage natural growth of woodland understory 18,20e same percentage as
in 2012; and 6% managed grazing to provide wildlife habitat in0dompared with 61% in 2012 berta
Agriculture and Forestn2018.

Henderson2014)undertook a study to identify producefattitudes towardPrairie speciest risk (SAR),

wildlife, and conservatioim which86%of producers interviewed believelrairie wildlife would not be in

the study area were it not for producer stewardship efforts over the past century. Sixty percent of
producers cited money as the maink NNA SNJ F2 NJ | R2 LJi A y Iwoxk Slgo idednifledd i A OS & «
that producers who uderstood less about SAR legislation were less willing to adopt new management
practices or share information about SAR on their land. Producers that demonstratadrgetailed

knowledge about SAR were overalbra willing to implement new practiceand share informationThe

number of years producers spent ranching in the regamd the size of their landbasémpacted

willingness teshare SAR information or adoptweractices. In general, producers who spentrenthan

50 years in the region and manageubre than6000 acres of land were less willing, whereas producers

that lived in the region for less than 50 years and operated on fewer than 6000 acres were mage will

If conservation of SAR is the goal, Henisde suggests targeting outreach on youngeanchers who
tended to be more willing to engage in voluntary stewardship and creating a specific strategy to target
older ranchers who tend to be less willing. lraping trust between producers and exgcies deliering
programs would improve uptake obluntary stewardship, and programs that pay for ecoservices may
help alleviate concerns about financial repercussions of managing for SAR (Henderson, 2014).

MANURE MANGEMENT

Production practices that impact manuraitrient management that can contaminate water quality are
critical for producers and consumers. According to the 2016 Census of Agriculture, manure (solid or liquid,
incorporated or not incorporated) was aligd to 3.5% ofbeef cattle farmacres with aange of 1.6% in
British Columbia and a high of 21.9%Qnebec(see Table &. This is similar to Sheppard et €015,

who indicatedmore manure was spread in pastures in the east (27%) than in westerd& ) In
general,Statistics Canadé016)reports thatbeef producers investern Canadappied manureto a

limited number of acres (1:8.5%) This maypartly reflect thegreater use oin-field winter feedingin
western provinces (30:49.4%)

Lamote (2018) reported that 41% and 50% of northeerOntario andnorthern Quebecproducers,
respectively appliedmanure to pastures. Producers in the same regions also reported applying manure
to young stands of gradsayland (42% Ontario, 60% Quebec) and silthds of grass/hayland (38%
Ontario, 58% Quedr) (Lamothe, 2018).

2! https://extension.sdstate.edu/hayingvildlife-mind
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In 2001, Statistics Canada reported that 86% of Canadian beef producers had no formal plan for manure
management Most manure (38.4%) was applieih the fall, followed by spring (31.4%hein summer
(25.1%), and the least amount (5.1%as applied in winter. In 2018Alberta Agriculture and Forestry
reported that 75%of Alberta producers keep manure records, and 91% avoid applying manure on frozen
or snow-coveredground

In 2001, 55.1% dfeef farms reported leaving manure time surface or incorporating aftesevendays of
application, 31.5% incorporated-7 days post application, and 13.4% incorporated same dayas
application (Satistics Carada, 2001). Sheppard et al(2015) reported that 58% of Prairie operations
spread manure btween September and Novemhavhereas 76% of eastern operations spread manure
from December to May. This suggests that in western regions, manure is spredaty direland whereas

in eastern Canadapanure mgy be stored or compostegrior to spreading?

Table39. LandManagement, percentage of totalcreson beef cattlefarms
I 2YYSMN[ AY ¢NJ C {2t Al { 2Tt Al [Aljdzx [ Al dz/

CS NI A aAySl al ydzN al ydyN& al y8zN al y dgNeB
AYO2ZNLAYO2NLAYO2NLAYO2NL

[yl 25. 0%0. 3 1. 8% 1. 7% 1. 4% 0. 2% 0. 2%
It 16. 5%4. 7 1. 8% 4. 6% 6. 4% 0. 3% 0. 3%
v/ 12. 9% 2. 8 1. 2% 5. 2% 9. 3% 1. 8% 5. 5%
hb 31.5%1.0 5. 1% 6. 9% 5. 5% 1. 2% 0. 6%
a. 29. 7% 0. 1 2. 1% 1. 8% 1. 0% 0. 5% 0. 2%
{Y 284% 0. 2 1. 5% 1. 1% 0. 9% 0. 1% 0. 0%
I 23.9%01% 1. 9% 1. 6% 0. 9% 0. 1% 0. 1%
o 5.1% 0.1 0. 3% 0. 6% 0. 8% 0. 1% 0. 1%

Source2016, Census of Agriculture

The 2016 Census éfgriculture, reports that the land (includes pasture, forage and annual cropland)
manure (liquid or solid) is applied to on beef opéons, is only 3.5% of the total acres managed. The
highest proportion is in Quebec (21.9%) followed by Ontario (14.2%)ha&ndtlantic Provinces (11.5%)
with all other provinces below 3.5%his is likely iftuenced by provinial regulations.Commercial
fertilizer while only applied on 3% of beef operatigase Table &) is applied to 25% of the land managed
(Table 3).

RECYCLING

Recycling agricultural aste is a relatively new practice and Cana@ade infaomation is arrently
unavailable. Alberta Agriculture and Forestecorded that in 2018, 52% of praders wererecycling
plastics such agwine, feed bags, silage wragndbale wrap which is an increase frod4% reported in
2012.

22 ESA 2018. 56% incorporate after applying; 30% sample manure. 2017 FMS detaveilable in Spring 2019.
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FEED AND NUTRITION

A wide range of survey methods and producer practices prechigtailed reporting on the types of
feedstuffs used bycow-calf producersin general, producers itWestern Canada traditionally rely on dry
hay or straw, supplemented with grain or pellets to €@ livestock. Silage is reportedly used in
approximately 1315% of cowcalf herds inWestern Canadayhich has remained relatively static since
GKS f1FGS Mmooy nQa 6:ShmdlSidMeCaugWI®O dzf G dZNB X M dd

Generallycorn and hailage is moreommonly fed in eastrn regions, historically comprisi2g-28%of

I 60SST RdbgeR at alRIBF which hasincreased to an estimated5%of producers cuently
feeding silage (OC2018. This means that most producers still use alalfaGrass Hay $100/tondry
matter; $87 per ton as fed; $243/exto grow/harvest®) because its less caty than silaggBarley Silage
- $122/tondry matter, $45 per ton as fed; $300/exto seedharvest?). Barriers to adoption may be the
cost of getting custm silage done, particularly for small operatioos differences in winter feeding
(extensive rathertian confined) A solution may be having neighbours work togethershare the cost
of a custom $age operator Challenges and frustrations around shargilgge equipment are numerous.
It may be helpful to have guidelines on logistics for successfuh@atiips between neighbours who
silage together.

FEED TESTING AND RONITBALANCING

Testingforages to obtain an accurate analysis of nutrient contéaentify potential toxins and establish
forage valuds a recommended practice for beef producdfsraye analysis allows producers to prevent
obviousnutritional deficienciedrom occurring Itmay also help producers develop-éarm benchmarks
and identify insidious reproductive or healiBsuesn their cattle. Ideally, producers test feed in order to
balance proper rations for the appropriate class of cattle they are feeding.

Table 40. Adoption of feed testing over time and by ggon

Technology/ Benchmark Western Ontario N.Ontario/ = Atlantic Trend
Practice Canada N.Quebec Canada
Feed Testing  27% regularly test 38% 21% 16% Ontario; 26% (D17,
& 24% test regularly regularly 43% Quebec ACC) t
occasionally test, 22% test, 13% (20186,
Manitoba (1997,  test test Lamothe) Western
Small and occasionally occasionally Canada
McCaughey) (2017, (2017, OCC)
30% (Alberta, wceesi) E
1997-98) 47% test T
17.7% Alberta (2014, .
WCCCS
(1986:89)

23 hitps://www.gov.mb.ca/agriculture/farramanagement/productioreconomics/cosbf-production.html#forage
24 hitps://www.gov.mb.ca/agriculture/farramanagement/productioreconomics/cosbf-production.html#forage
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Figure28. Propation of producers that test feed

Atlantic Canada  10% |  15% 75%

Ontario 21% | 13% 66%

Western Canada 38% 22% 40%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

mYes, | test feed yearly @ Yes, but | don't test regularly =1 No

Sources: ACC, 2018; OCC, 2018; WCCCS Il, 2018
Table41. Producers that use lab analysis to balance faations

Technology/ Benchmark Western Ontario N.Ontario/ = Atlantic Trend
Practice Canada N.Quebec Canada
Balance Feed 25.7% of Of the 60% that  Ofthe 34% @ Ofthe 16%  Ofthe 26%
Rations total cow test at least that testat  that test, that test, t
calf herds occasionally, least 15% 72%balance
balance 44.4% balance  occasionally, balan@ rations Western
rations their own 48% balance rations in N. (2017 AC¢  Canada
(199798, rations, 38.1% rations with = Ontario
Alberta) use a nutritionist, nutritionist, Of 43% that @
12.5% use an 31% balace test, 26%
extension own rations, I Across Canadz
specialist, 5% do 21% do not s i N
not balance balance Quebec
rations (2017, rations (2016
WCCCS II) (2017, OCC) Lamofhe)
Of 47% that test,

80% balance
rations (2014,
WCCCYS)

Opportunities and Barriers for Adoption

Adoption offeed testinghasincrea®d slightly over timeg(25.7% in 1997/98 to 47% in 2014 and 60% in
2017¢ see Tablell) and most who do test use it tealance rationgn some fashion

In WCCCS (2018, producers indicated the main reason they choose not to feed test is because their
cdtle seem healthy so there is no need. Very fewnggestedcostasa barrier Other producerpurchase

feed and relyon the sellerto test. The concern with produce&omplacency towardeed testing is that
problems related to feed can bieeacherouswith low levels oftoxinsor deficiencies occurringithout
producersbeing awareWaiting for animals tshow clinical syptomsbefore a feed analysis v&ryrisky

as animals may be too far gone to reverse the problem, or it may prove difficult to sourceatker
feedstuffsto resolvethe issue Extension efforts geared toward encouraging producers to feed test for
the firgt time could be more effective than encouraging continued annual use of feed testing, as producers
may be more likely to continue the pract and to use the results to balance rati@iter they have tried

it for the first time.This needs to start withdw to take a representative feed sample so that producers
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are confident in the test result&ollowed by interpreting and implementing tifeed test results in ration
development.

BODY CONDITION SCORI

Cows with an ideal body condition scoreQ(@ a 5 point systemrebreal upto 30 days sooner than thin

cows, which allows more cows to calve in the first 21 day cycle. This can add ulbsart2alf weaning
weight since the calves born earlier in the calving season will be heavier at weaning time. Cows in ideal
body condiion also have pregnancy rates double those of cows in poor condition, have improved milk
production, fewer cases of altion and stillbirth, healthier calves, and have fewer instances of calving
problems?®

Body Condition Scorin@C$is a technique to Hp producers determine the condition of their animals
and assess whether cattle need to be fed a different ration onagad differentlyWhile the accuracy of
BCS is higher when done hara®® (64% Rwith ultrasound results)mostwestern Canadian prodecs
use a visual assessment that is deemed good en@dii¥o Rwith ultrasound results at weaning time)
Broring et al2003) found dferences inscoreswhen visual assessments were performed by people with
varyinglevels of experiencéout these differerces wereremovedwith handson assessmentd$roducers
reported that theybelievevisual assessment allows them to soows based on condition into different
winter-feedinggroups.

In Western Canada, the majorify3%)of producers manage feates based obody conditionin Atlantic
Canada only 33% manage based on body condificeferringto manage based on age.

Figure29. Regularly Body Condition Score

Atlantic Canada ~ 17% 83%
N. Quebec 50% 50%
N. Ontario 23% 7%
Ontario 26% 74%
Western Canada _ 13% | 64.0% 23.3%
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