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Executive Summary

As dimate changethreatensthe livelihood of farmers worldwide, adaptations becomes
increasingy important. Crop diversification is one ofthe key adaptation strategies to
climate changeThis report provides information and ideas regarding types of crops tht
would be suitable to grow in the RegionalDistrict of Central Kootenay (RDCKunder the
predicted climate conditions.Secondary dataon the future climate regime for the RDCkare
provided from the Pacific Gimate Impacts Consortium Primary data from in-depth
interview with representative farmers in the region provide insights on current impacts of
climate change

Farmers in the RDCK conveyed that an increases in precipitation over the spring has
delayed the establishment of some summer crops, and excessive drought and smahenf
wildfires has adversely abbreviated the growing seasons. An increase in the intensity and
the duration of droughts has forced farmers to increase use of irrigation to maintain soil
moisture and crop health. Reduced solar radiation due to excessive sneokas adversely
affected the production of some fruits crops, and field and greenhouse vegetables, and
delayed the development of fall and winter crops. This poses major challenges to farmers
trying to meet their expected production and economic targets wther shorter growing
season.

Results suggested thathe introduction of heritage or ancient grains, increasing the
number of crops varieties in forage fields, or augmenting the area of short season
vegetables can increase the resiliee of farming operations. Addionally, key to
adaptation is the use of seasoextending cultural practices such as prgermination of
seeds, growing or purchasing transplants, and the use of cover crops, mulches and row
covers can help farmers protect the soil erosion, prevent weed growth, moderate soill
temperatures and increase the nutrient levels in the top layers.

The list of potential crops and their agronomic practicesare organized into four groups:
forage and pasture, grain, field crop and fruitExample ofpotential crops aresuch as
oilseedradish, sorghum sudangrasdyromegrass, lentil,spelt, rice, quinoa, eldeberry,
current, American pawpaw,Asian greensand ginger. However, lhe cultivars referenced
have not been field tested nor basedn in-situ research Additional analysis of data from
field research would provide robust information about yield potential, crop quality and
attributes, best agronomic practices, as well as the costs of productidviarket research as
well as seed sources should also Warther investigated.



1. Background

There is a scientific consensus that the effects of climate change are increasingly

threatening agricultural systems worldwide (Vermeulen et al., 2012 Crop production is

highly sensitive to dimate and resultant weather patterns Assuch, farmers worldwide are
experiencing the effects of a changing climaté British Columbia (BC), he shiftsin

weather patterns are predicted tocause irregular and variable precipitation patternssuch
asexcessively weffield condition in the springs andlong drought over the summers(BC

Ministry of the Environment, 2016). Regions that rely on snowpack fotheir irrigation can

expecta decrease irspring and summerflows (Luce, 2017). This decrease is expected to

affect water availability during the period of peak demandor agriculture. Additionally,

Natural Resources Canada (2018) estimadithat the frequency and severity of forest fires

in Canada will increasewhich can indirectly and directly impact agriculture These changes

in climate havethe potential to affect productivity and severely affect agricultural activity.

Ti ET AOAAOGA EAOI AOOGSG OAOGEI EAT AAh,Réa@sbDovning,E OA OOE /
2017).

The Regional District of Central KootenafRDCK)is an area of diverse tpography.

Dominated by high elevations, the region supporta wide array of microclimates,

landforms, soils, vegetation and wildlife Holt et al., n.d. Land suitable for agricultural

activities is limited and restricted tothe lower valleys (BC Ministry d Agriculture, 2016). In

this region, the main crop by areain production and by number of farmsis forage (BC

Ministry of Agriculture, 2016 and Statistics Canada, 20)7The regionalsohas a welt

established small scale fruit and vegetable production star. To better adag to future

Al Ei AGEA AEAT CAOh Al OAOT ACEOGA AOI PO Illdng-AOI PPE
term climate change adaptatiorstrategy. Not onlycould crop diversification minimize

market and weather relatedrisk, it could alsoincrease and diversy OEA OACET 160 A&l 1
supply (Lakhran, Kumar and Bajiya, 2017)Hence, he aim of this study isto help farmers

adapt to climate changechallengesby providing information and ideas regardingypes of

crops that would be suitable to growin the RDCK ints eminent climate future.

The study relieson secondary datafrom the Pacific Climate Impacs Consortium (2019)
regarding the future climate regime for the RDCKand primary datafrom in-depth
interview with representative farmers in theregion regarding crops and production The
analysisof potential cropssuitable for future climate focuseson the effects of changes in
abiotic factors, such agjrowing degree units growing season lengthsoil temperature and
moisture, amount and timingof precipitation, and solar radiationon production systems
temperature stresstolerance, and drought toleranceThus we drawfrom climate models,
regional crop suitability data and information from our interviews to explore the potential
of agronomiccrops that would be better suited for cultivation under the predicted climate
conditions and can be utilized byfarmers in the RDCK twffset the effects of a changing
environment.

The cultivarsreferencedhavenot beenfield tested, and suggestion of suitalty for future
climate conditions and prevailing weather patterns istherefore not based onin-situ
research. Thereforepne of the action plans for climate adaptation strategy and food



system resilience should be conducting experimental field researclo assesshe suitability
of crops on this list andthe establishment demonstration plantings. Analysis of data from
field research would provide robustinformation about yield potential, crop quality and
attributes, bestagronomic practices, as well as thecosts of production.

1.1 In-depth interview methodology

The Central Kootenay Farms and Food Directoiittps://centralkootenayfood.ca)
provides a list of farmers operating in the RDCK regioiMembers of theadvisory
committee for the Evidencebased Food Systems Policy Development project made
recommendations regarding farmers who would best represent typical farmers in the
region. From November to December 201910 farmers (of 30 contacted)participated in
our in-depth interviews. Collectively these farmgproduced forage, grains, fruitsmixed
vegetables, and herbs.Our interviews were designedand conductedto collect information
on agronomic practices (i.e. crop selection, crop rotations, and soil and wat@anagement)
that helpedfarmers adapt to changes inweather patterns over the last ten years. Farmers
were also asked to shar¢houghts about what would be some ofthe potential crops they
believe would be able to grow under future climate conditiongo maintain productivity .
The compiled data donot accountfor future retail potential, transportation factors, or
consumer preferenes, all of which should be taking into consideration by the producer

1.2 Overview of griculture in the Central Kootenay

The# AT AAA |, AT A )1 OAT OT OUBO 3T EI #ADPAAEI EOQOU #1 A
suitability for crop cultivation based on mineral soils grouped according to their potential

and limitations for agricultural use (Government of Canad®013). Accordingto the BC

-ET EOOOU 1 Asoil cgpabiith OrlagiCuiiufabdétabase (1983)about 76% of ALR

land in the RDCKis under soil classes1, 2, 3 and 4 which are considereduitable for the

cultivation of field crops. About 13% aren soil classes 56, and 7which are assessed

suitable for cultivating perennial forage crops The rest (about 11%)are assessechot

suitable for production of anycrop type (Government of Canada, 2013Yhis does not

render such lands unimportant to the larger agriculturelandscape since theyprovide

important ecological functions(i.e. wildlife habitat , ecological buffers)

Accord to the 2016 Land Use Inventory Report for thRegional District of Central
Kootenay, about 30% osurveyed ALR landwvere actively farmed (BCMinistry of
Agriculture, 2016). Forage and pastureroduction took place on76% of the totd farmed
area. @Gain production represented the second largesuse of agriculture lands(17%),
followed by fruit trees (2%), vegetables (1%), nursery (1%) and othercrops (3%) such as
vines & berries, Christmas trees, turf, nut tree$erbs, and floriculture. The following
sectionsprovides a brief overview of major crop production activities in the RDCK.

Forage and Pasture

Forage is defined as crops that are growand cut for the production of hay or silage (BC

Ministry of Agriculture, 2016). Most forage and pasture production in the RDCK takes place

iIT TATA OEAO AAI 1 O O1 AAO A1 AGO v O x 1T &# OEA
Classification for Agriculture (Rousin, 2014).In 2016, and &cording to the 2016

Agricultural Censuscategory system most land under forage production in the RDCKwas
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reported by farmers to beunder O Ifalfa and alfalfa mixturesj followed byO'! ltheer taime
hay and fodder crop®(i.e. clover silage corn), andO "heato(Statistics Canada2016).
Pasture is defined as land covered witlerops (i.e. grasses, grias) used for grazingof
livestock (BCMinistry of Agriculture, 2016). The majority of farmersin the RDCK use
natural (unimprov ed) grasslandsand open forestrangeland (often on Crown lands) for
beef or dairy cattle production(Forest Practice Board, 2015Statistics Canada, 2016A
small percentage, howeveractively manage their pasturesa practicealso known as tame
or seedd (improved) pasture (Statistics Canada2016).

Photo credit: Bale of gras$tefan Sorean, Shutterstock# 1103736869

Grain

Grain production is the second most common farmingnterprise in the RDCK after forage
and pasture from an acreage allocation perspectiveAccording to the 2011and 2016
Agricultural Censusthe number reporting farmsengaged inOEA D OT A GilBe®dS T 1
and graindand O heatddecreaseslightly over that period (Statistics Canada2011 & 2016).
In contrast, the number of farning operations engaged irthe production of O ther grainsd
(i.e. buckwheat, milo, broomcorn, and smhum), increasedsubstantially (Statistics Canada,
2011 &2016). This indicates an increase in crop diversification among producers in the
region. In 2016, grain crops predominately producedin the regionincluded oat, barley,rye,
and wheat Additional grains varieties also grown by farmersduring that year included
caraway seed, hemp, speltry pea, buckwheat, and sunflowe(Statistics Canada, 2016)

O/



Fruit

Fruit production is the third most common farming activty in the RDCKoccupying about
2% of all cultivated landin the district (BC Ministry of Agriculture, 2016).Between 2001

and 2016the number of farms andareaof landin fruit production remained stable. Sveet
cherry and applewere the two main fruit crops produced in the region based on the area of
production and the number of farms(Statistics Canada, 2016)Other fruit production

include peach, blueberry, raspberry and apricot.

Field Vegetable

Field vegetableproduction in the RDCKis a wellestablished activity, occupying 1% of all
cultivated land (BC Ministry of Agriculture, 2016). Between 2001 and 2016he number of
farms and areaof land under field vegetableproduction remained constant, only
experiencingaslight reported decrease in 2011(Statistics Canada2016).In 2016 most
land under field vegetable production was irasparagus(21%), followed by potato (12%)
and sweet corn(10%) (Statistics Canada, 2016 While the area in asparagus production is
the largest among field vegetables, only small number d farms (14) reported the
production of this crop.

Photo credit:Abra Brynne

-



2. Climate predictions andtheir potential impacts to ayriculture in
the RDCK

The Regional District of Central Kootenay is an area of diverse topograptshaped by

mountain rangesand an extensive luvial system (Holt et al., n.d).. Sharp differences in

elevation gives rise toawide range of dimatic and weather conditionsover relatively small

land areas. Dataon climate predictionspresented in this section were received from the

Pacific Climate inpacts Consortium.4 EA ODPAOOS6 1 O OéalbulakduSidgih&€ T A A A
average over the period 19812010. The future predictions refer to the changes from the

baseline for the 2020s, 2050s and 2080s.

Historical dataindicate that summers in the
region are usually hot and drywith daily
average temperatues at 12.4 degrees
Celsius (°C) and anaverage numberof 969
i daysgrowing degree-days(Table1 and
Table 3). Winters can range from mild to
severe,with daily average temperaturesat -
6.9 °C, andh total of210 frost days per year
(daily minimum temperature < 0°C) Table1
and Table 5. Precipitation is higher during
fall and winter months (Table 2). Rainfall is
lower in the valleys(less than 200 mm) and

) higher at high elevations (500mm to 1000
Photo credit:Abra Brynne mm) (Pacific Climate Impacs Consortium,
n.d.).

Records indicate that over the past decade, trnual average temperatures have
increased between 1.4 1.8 degrees CelsiugPacific Climate Impacs Consortium, 2019)
(Table 1). This trend is expected to continue into the future (through 2100asgreenhouse
gas emissionsncrease dimate changepredictionsfor the RDCK forecast shifts in weather
that could result in irregular and variable precipitation patterns such as excessively wet
field conditionsin the spring and/or long droughts over the summer (Ministry of Forests,
Lands and Natural Resources Operations,d). Warming and drought impacts are expected
to be more severdn the summer,and increasing winter temperaturesin the region could
lead toa decrease infrozen precipitation (snow, etc.) which could result inlessspring
snowpack A decrease in snow pek could affect peak flows, longer summer lowflow
periods and increased risks to water suppliesluring the period of peak demandTable 1 to
Table4 comparechanges inseasmal and annualaverage temperatures and precipitation
rates anticipated for years 2020, 2050 and 2080 to historicalalues.



Tablel: Past ard predicteddaily average temperatues in theRDCK

Season Changes inseasonal and annual average temperature (° C)
Past 2020s 2050s 2080s

(Baseline) (changes from (changes from (changes from

the baseline) the baseline) the baseline)
Winter -6.9 +1.6 +3.0 +5.0
Spring 2.1 +1.6 +2.9 +4.7
Summer 12.4 +1.8 +3.8 +6.3
Fall 2.4 +1.4 +3.1 +5.0
Annual 2.5 +1.6 +3.2 +5.3

Source: Pacific Climate Impag€onsortium 2019.

Table2: Past ard predicted totalprecipitation in the RDCK

Changes in seasonal and annual average precipitation (mm)
Season Past 2020s 2050s 2080s
(Baseline) (changes from (changes from (changes from
the baseline) the baseline) the baseline)
Winter 286 +12 +18 +38
Spring 231 +10 +26 +42
Summer 213 -16 -27 -42
Fall 268 +4 +18 +37
Annual 998 +11 +36 +78

Source: Pacific Climate Impag€onsortium 2019.

Table 3: Pastand predicted average number otisimer days and tropical nights in the RDCK

Past 2020s 2050s 2080s
(Baseline) (changes from | (changes from | (changes from
the baseline) the baseline) the baseline)

Annual averagenumber
of summer days
(daily maximum 19 days +11 days +25 days +43 days
temperature > 25° C)
Annual average number
of summer days
(daily maximum 4 days +5 days +13 days +26 days
temperature > 30° C)
Annual average number
of tropical nights
(daily maximum 0 days +0 days +0.6 days +4.6 days
temperature > 20° C)

Source: Pacific Climate Impag€onsortium 2019.




Table4: Past and predicted gowing and heating degreealays in the RDCK

Past 2020s 2050s 2080s
(Baseline) (changes (changes (changes
from the from the from the
baseline) baseline) baseline)
Annual growing season length
(# days between first span of at least 148 days +19 days +39 days +63 days
6 days with daily mean > 8 C)
('i‘r”hr‘r‘;z'hg:ﬁ";[,”g)[)egree Days 969 +266 +580 +1,019
’ degree days| degree days| degree days| degree days
(A.r”h’}‘é‘;‘mﬁf_‘gg? ([:))egree bays 5,656 546 -1044 -1,654
' degree days| degree days| degree days| degree days

Source: Pacific Climate Impag€onsortium 2019.
* Growing Degree-Days (GDDs) is a derived variable that indicates the amount of heat energy available for
plant growth, useful for determining the growth potential of crops in a given area. It is calculated by
multiplying the number of days that the mean daily tempesaiture exceeded 5°C by the numberfalegrees

above that threshold.

** Heating DegreeDays (HDDSs) is a derived variable that can be useful for indicating energy demand (i.e. the

need to heat homes, etc.). It is calculated by multiplying the number of daysat the average (mean) daily
temperature is below 18°C by the number of degrees below that threshold.

Table5: Pastand predicted average numbesf icing, frost daysfreezing degree daysnd cooling days

in the RDCK
Past 2020s 2050s 2080s
(Baseline) (changes from | (changes from | (changes from

the baseline) the baseline) the baseline)
Annual average number of
icing days i i )
(daily maximum 99.2 days 16.1days 30 days 48.4 days
temperature < C)
Annual average number of
frost days
(daily minimum 210 days -24 days -49 days - 82 days
temperature < @ C)
Annual Cooling Degree +113 +260
Days* (Threshold: 18 C) 27 degree days | +36 degree days degree days degree days
Annual Freezing Degree -222 -389 -581

Days** (Threshold: 0 C)

953 degreedays

degree days

degree days

degree days

Source: Pacific Climate Impag€Consortium 2019.

*Cooling degreeAAUO EO OEA

T 0i AAO

i £ AACOAAG A CEOAI

**Ereezing degreedays is the sum of average dailgegrees below freezing for a specified period
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Individually and collectively, these changes in climate are expected to haveabstantial
effect on the natural environment andon farming capability and activity. Table 6
summarizes the projectedmpacts in the RDCK

Table6: Projected impacts of climate changes in the RDCK

to increase.

Season Projected Climate Changes Projected Impacts
Summer Average daily temperature is expected | A shift to warmer, drier conditions is
to increases expected to increase the frequency of
wildfires and/or insect and disease
outbreaks (Holt et al., 2012).
Average number of summer day$when | Annual growing degreedays is going to
the daily maximum temperatue is increase from 969 days to 549 days by
higher than 2525°C) is expected to 2050, and 1988 days by 2080(Pacific
increase Climate Impacs Consortium, 2019
Averageprecipitation is expected to A decrease in water supply during a
decrease longer dry season will ircrease drought
and wildfires intensity and frequency
(Ministry of Forests, Lands and Natural
resources Operations, n.g.
Averagemaximum length of The areas occupied by grasslanare
consecutive dry days is expected to expected to increase inower elevations
increase (Holt et al. n.d). With longer grazing
seasons, management will become a
challenge as surface water and feeding
sources available for livestock decrease
with increased drought conditions(Holt
et al., 2012)
Winter Averagedaily minimum temperature is | Increased temperatures and
expected to increase. precipitation will shift the hydrologic
regime from snowmelt-driven to
Average number of icing days with rain/snow -driven, leading to smaller
maximum temperature that are lower spring snowpack (Holt et al., 2012).
than 0°C is expected to decrease
Average seasonal precipitationn the Increase in precipitation will increase
form of rain is going to increase. flooding events.
A decrease in precipitation in the form
of snow is going to increase the number
of frost-free days.
Spring Average daily temperature is predicted | Increasing temperatures and increasing

precipitation will reduce spring
snowpack and earlier spring freshet
(Holt et al., 2012).

A decrease in spring snowpack W
reduce summer low flows, lengthen the




low-flow period, and decrease
groundwater storage (BCMinistry of
Forests,Lands and Natural Rsources
Operations, n.d).

Average seasonal preipitation is Shifts from snow to rain dominated
predicted to increase. hydrologic regimes could increase the
frequency and intensity of flood events
(Holt et al., 2012).

These changes have the potentially to
impact peak flows, sediment loads,
channel stability and low flows(BC
Ministry of Forests, Lands and Natural
Resources Operations, n.d.

Fall Averagedaily temperature is predicted | Annual growing degreedays is going to
to increase. increase from 969 days to 1549 dayby
2050, and 1988 days by 2080.
Average seasonal precipitation An increasein precipitation over the fall
predicted to increase months has the potentially to impact

peak flows, sediment loads, channel
stability and low flows(BCMinistry of
Forests, Lands and Natural &ources
Operations, n.d).

Source: Pacific Climate Impag€onsortium, 2019Holt et al., 2012 BCMinistry of Forests, Lands and Natural
Resources Operations

Farmers in the Kootenay have been observingchangesin the regions weather pattern over
the last decadeAs weather becomes erratic and unpredictable, the managementof their
traditional cropping systemshas become morechallenging Increased precipitation over
the spring hasdelayedthe establishmentof somesummer crops, and excessive drought
and smoke from wildfires hasadversely abbreviatedthe growing seasonsAccording to
farmers, higher than normal summer temperatures in 2017 and 2018 caused substantial
crop damage, and reduced yields. An increase in the intensity and the duration of droughts
has forced farmers to increase use of irrigation in order to maintain soil moisturand crop
health. Reduced solar radiation due to excessive smoke throughout the summer of 2018
hasadversely affected the production of some fruits crops, and field and greenhouse
vegetables (i.e. squash tomatoes). Long periods of smoke at the end of theser hasalso
delayed the development of fall and winter crops (i.e. cilantro, parsley and broccoli)
resulting in stunting of plants.This posesmajor challengesto farmers trying to meet their
expected productionand economictargets under shorter growing season

Changes in seasonal weather patterrare expected toaffect forage and pasture production
and causealterations in rangeland vegetationworldwide (Giridhar et al., 2015).By 2050
the areas occupied byrassesin the lower elevations are expecta to increase as a result of
increased drought conditions (Holt et al. n.d)A decrease in summeprecipitation is
predicted to haveadverseeffects on the production of drought sensitive forage crops, such
as Timothy and alfalfa(Aranjuelo et al., 2006Bertrand et al.,2008).



Research indicateghat the number of frost-free daysin most temperate regions have
increased over the last decades (Menzel et al., 2002)inter snow cover and ice extentas
alsodecreaseby 10% since the late 1960s Farmers inthe RDCK conveyed that decrease
in the number of frost-free days over the last yearfiasaffectedthe yield capacity and
quality of some of the majorfruit crops. Orops such asapple, cherry,blueberry and
strawberry need a period ofphysiological dormancy and chilling (experience cold regime)
to bear fruit in the summer. As weather patterns become more erratic, the production of
certain fruit varieties will be compromised, thus the need to explore nevand better
adaptedcultivars. Further, erratic winter temperatures increase the chance of cold
temperature injury to woody perennial crops and snow coveprotects roots from freeze
damage (via insulation of rooting zone).

3. Potential cops and management pacticesunder changing
climatic conditions in the RDCK

Facing the ircreasingly difficult challengeof adapting to climate changefarmers in the
RDCKare looking for alternatives to maintain and increase the productionof their farming
operations, while remaining ecologically andeconomically viable Increasing the diversity
of cropping systems increases genetic diversity and enhances resilience. As such, crop
diversity represents a significantsourcefor adaptation to climate change Yermeulenet al.,
2012). Equally important is the adoption ofagronomic practicesthat canhelp producers
mitigate the weather related effectsof climate changeAs extension of the growingseason
affects the growth and developmentand distributions of current crops, it might alsocreate
the conditions to grow crops that aretypical of more moderate climates. The adoption of
thesenew cropswill require the adoption and transfer of agricultural practicesthat are
more in tune with new agricultural crops andgrowing conditions.

Based on the climateorojections issuedby the Padfic Climate Impact Consortium (2019),
we assessd the suitability of crops for the anticipated climate and weather regimethe
RDCKwill increasingly experience Farmer interviews provided additional information on
farming practices that couldcontribute to agricultural adaptation tothe effects of a
changing climate The species/cultivars recommended in this sectionare based on
available information and cannotsubstitute for research derivedfarm-level information
(i.e. crop ard cultivar trials in the RDCK) The length of the growing season required for
best crop establishment, development and yields varies among varieties and
environmental conditions. The compileddata does nottake into account future retalil
potential, transportation factors, or consimer preferences

3.1 Forageand pasture

Climate changas major problem affectingpasture and forageproduction worldwide
(Giridhar et al., 2015 Lara et al. 2011, Lattanzt al. 2010. As population increase, demand
for livestock productsis expected to doubleln addition to supporting animal production,
forage, pasture and rangeland provide a number of important ecologicgbods and services
(lzurralde et al., 2012).Research indicates thatop and animal diversification are the

most promising adaption measurefor mitigating the effects of a changing climatéLin,



2011; RojasDowning et al., 2017)Key to this adaptation isthe development ofcrop
systems comprising diverse selections of cultivars, such agegumes, annuablnd perennial
grasses, and deegooted cultivars such as bassicas (i.eturnips and radishes)that are
both regionally compatible andhighly adaptedto extreme conditions. Table 7presents a
list of potential forage and pasture oops suitable forthe future RDCKclimate.

Agronomic practices

A number of agronomic practices canhelp farmers increasethe diversity of their forage
and pasture systemsCombiningwinter and summer crops in early spring for example can
increaseson-farm genetic diversity while protecting the soil from drought during summer
and erosion in winter. Winter hardy forage and cover crops established in late summer®r
late fall andearly winter grazing (i.e. corn silage winter wheat) can be used tantrodu ce
geneticdiversity , enhancesoil structure, build soil organic matter,increase soil water
infiltration and promote soil microbial activity (Kootenay Livestock Association, 2008)

Herd managementis usedin livestock production
to maintain pasture andsoil quality. Research
indicatesrotating the herds between paddocksand
avoiding overgrazing can result inhigher pasture
yield, persistence forage quality, and better soil
health (Halde, C., 2011Weinert et al., 2018. Re-
seedng of paddocksbefore moving the animals
~ from one site to anotherhas shown topromote
" seed to soil contactincreasecrop establishment
| rate, andimprove soil health bybreaking capped
soil allowing water infiltration and nutrient
recycling as well byincorporating plant material
into the soil. In addition, the adoption oflonger

_ resting periods between grazing eventseduces
Photo credit:Marnie Burkhart, Getty Images1 soil erosion and improves moisture and nutrient
523072728 retention (Weinert et al., 2018)

Managng the intensity and timing of plowing during sowing periodscan prevent soil
erosion. Plowing when soils aretoo wet or too dry negativelyaffectssoil structure. In the
absence of plowing, harrowings sometimes usedo stimulate canopygrowth. Research
has shown thatsurface plowing and harrowingimprove soil quality by maintaining soil
structure (Virto et al., 2012). Better soil structure increases water infiltration, nutrient
cycling and availability,and enhances conditions that suppa soil microbial communities.



Table7: Potential forage and pasture crops suitable for future climate in the RDCK

Reduce soil compaction, suppress
weeds, scavengaitrate from
deeper soil

Can be planted in the spring and
fall. Frost killed.

Can be cut or grazed multiple times

Rapid regrowth after
cutting/grazing

Provides protection against wind
and water erosion. Improves water
infiltration and soil microbial
activity

Providesinsect, disease and
nematode chemicalsuppression

Important for potential weed
pressure following year

SummerCrops Crop Characteristics Cultivars
Dahurian Wildrye Sow from early spring through Arthur
(Elymus dahuricusTurz. ex early-fall James
Grieseb.)
High drought tolerance
Well adapted to sites receivig 30
to 60 cm annual precipitation, but
persists longer with higher
precipitation
High saline tolerance
Well adapted to all soil textures
Very good grazing recovery
No known pests
Oilseedradish Soi temperature for germination: Adagio
Raphanus sativus. 7°C Arena
var. oleiferus Colonel common
Days to maturity: 50 Remonta
Revena
Drought tolerant, fast growing Rimbo
Ultimo




Sorghum sudangrass
Sorghum x drummondii

Soil temps at planting should be
18°F

Very heat and drought tolerant

Multi -cut hybrid with excellent
early season vigor

Produces lots of biomas,
nutritional content make it a good
candidate for livestock production

Blackhawk 12 (BMR 12

Gere, Sorghum x
Sudangrass Hybrid)

Pheasant 6 (BMR 6
Gene, Sorghum x
Sudangrass Hybrid)

Nighthawk 6 (BMR 6
Gere, Sorghum x
Sudangrass Hybrid)

Winter/ Fall Crops

Crop Characteristics

Cultivars

Corn silage
Zea mays L.

Soil temperature for germination:
10°C

Days to maturity: 72-78

Heat and drought tolerant

Very good root lodging

Ideal for short growing seasons or

lower growing degree units
accumulation

05ES1 (72 Days)
O05ES7 (73 Days)
08B55 (78 Days)

Bromegrass
Bromus madritensis

Soil temperature for germination:
10°C

Heat anddrought tolerant

Very suitable as a companion for
legumes

Can be planted in spring fall, or
frost seeded.

Successfully emblished with no-till
Very good root lodging

Very tolerant to soil salinity

Hakari Alaska brome
Smooth bromegrass
Hybrid bromegrass

Source:Appendix A




3.2Grain

Prediction models indicate thatglobal grain production is expectedto decline over the next
decadesdue to climate changédLiu et al., 2016;Morgounov et al. 2018 Wei et al., 2019.
Increasingcrop diversification for adaptation to higher temperaturesand changing
precipitation patternsis an important strategy to increasehe resilience of grain
operations. The introduction of new grain cultivars, such as heritager ancientgrains, isan
important adaptation tool for increasing diversification. Consumer awareness for climate
change has led t@n increase in the sales aéincient grainsover the last decadd(i.e. spel)
(Boukid et al., 2018) Despite their loweryieldsh AT i PAOAA O OEA EECEZUE
ancient cultivars are highly adaptedto extreme conditions,require low in fertilizer inputs,
and contan important genetic diversty (Shimelis etal. 2015). Most ancient grainsare
grown in tropical and subtropical areas,and thus are known to be moreresistant to
drought and waterlogging than grains grown in temperate zonegAstrid et al., 2015
Shimelis etal. 2015). The increasein summer temperatures and theextension of the
growing seasonin the region has the potential tocreate the conditions to growgrains that
are typical of more moderate climatesTable 8 presents an example list opotential grain
crops suitablein RDCHKS f0ture climate.

Agronomic practices

Maintaining soil healthis one of themost
important climate changeadaptation
strategies available to farmers Key to this
strategy is the adoption of well-planned crop
rotation schedule Includinga 2-4 yearresting
period of mixed forage cropsin grain rotation s
canenhancethe long-term quality of the soil.
Research shows thathis practice canimprove
soil structure, decreasecompaction, and
increasesoil organic matter(Viaud et al.,
2018; Yates, 2014)

Photo credit:Luc Oliver, Getty Images# 9869210

Temporary grasslands in crop réations canalso provide yield benefits to subsequent cash
crops and enhancethe ecological services of farming operationgFranco et al., 2018)The
establishmentof cover crops at the end of he growing seasonprotects the soil from winter
erosion. Overwintering cover crops canlater be incorpprgted into the soilduring the spring
and used as green manure tmwer the cog of soil amendments In addition, this practice
has the potential toenhance soil moisture during the planting seasomeducing the need for
irrigation , it can decreaseweed pressure,and increasewater infiltration during the raining
seasons.
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