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Introduction

This studyexamired patternsof habitat use byver-wintering waterfowl on the Lower
Fraser River Delta (LFRjth the goal ofleterminingthe efficacy of winter cover crops
(specifically cereal grasses alternative feeding areas (AFA®)waterfowl. Winter cover
cropsare important foragriculturalsoilmanagemen{Hermawan & Bomke 1990Ddhiambo
and Bomke2000), but alsoact as feeding areas forimtering and migratory waterfowlGrazing
waterfowl present many challenges to farmingjation safety and recreation andtaacting
waterfowl! to winter @ver cropscanplay a role in reducintheseconflicts.

Agriculture on the lower Fraser River delkamportant forconserving internationally
significant waterfowl populations. A range of watas species use agricultural fields as
foraging habitat including the Wrangel Island Lesser Snaegé population (the only
population ofSnow @ese to winterm Canada and breed in Russia), Trumpetear$s (a
previously endangered species), a diversitdabbling ducks including the American Wigeon,
Northern Pintail, Mallard, and GreaNinged Eal and other wild gose species, inclual
Canada Goose, Greater Whitented Goose, and Cackling&se(Butler and Campbell 1987)
Agricultural fields contribute to the conservation of these species by providing waterfowl with
food, in the form of larvested vegetableesidue(e.g., potatoes)perennial forage grasses,
cereal cover crops, unharvested grain craggicultural weedsand invertebrates

Conflict between waterfowl and agriculture can arise whenhires depress the yields
of economically important cropsespecially perennial forage grasses (hay and pasture grasses)
Herbivorous waterfowl especially, Les§&rtow Geese and Americanghlon,can overgraze
perennial forage grass, reducing spring yi@dsequiring that fields are reseededata
collected as part of th®elta Waterfowl Damage Mitigation and Compensation Progshow
that an average of ,B00 acres of forage is grazed annually (Delta Waterfowl Damage Mitigation
and Compensation Program pumblished data 2009).

Waterfowl can come into conflict with other human activities as well. On the lower
Fraser River deltayaterfowl pose a safety risk to the aviation industry at Vancouver
International Airport (YVR), especially wHargeflocks ofSnow Geese congregate on the
foreshore marsh of Sea Island, Vancouver, directly in the flight path of approaching and
departing aircraft. Snow Geese also graze recreational areas such as school playing fields in
Richmond, BC.

Scaring birds away from impant cropsor air traffic corridorausing human or
mechanical scaring regimes can have some effect on the movement of birds, but it is important
that alternative feeding areas are also available nearby so that waterfowl can graze undisturbed
(Vickery and @nmers 1992). It may be the case, as suggested by Vickery and Summers (1992),
that the efficacy of bird scaring is lower when fa@dources become limited in supply. This
may occur during periods of adverse weather conditions or when there is a lattkrokéive
feeding areas. Plantingerealcover crops as alternatiieed inareascommonly used by
waterfowl (e.g., farmland in Deltapuld increase the efficacy of scaring regimes in other areas.

Cereal grasses plantes cover crops the late summeand early fall can act as lure
crops, potentially drawing waterfowl away from perennial forage fields by providing them with
Fy FTEOGSNYIlFIGABS a2dz2NOS 2F F22RO 5Cg2¢Qa 2AydS
Greenfields Project) provides a cosashto Delta farmers to plant spring cereals (barley, oats,
spring wheat) and winter cereals (fall rye, winter wheat) as cover crops. Through this program,



Delta famers are paid a cosshare (pefacre) to plant cereal grasses which are meant to
benefit both soil fertility (by reducing winter erosion and increasing soil organic mated)
waterfowl conservation. Cereal grasses are used extensively by waterfowesaarhl studies
show that both Snow Geese and Americaig®én will graze cereal cover cropsfore grazing
perennial forage grasses (Bradbeer 2007; DF&WT unpublished annual report 2008).

Despite the presence of cereal cover crops on the landscape of Delta, waterfowl damage
to perennial forage crops has not completalyated. Research conducted Snow @ese
shows that as potato residue, cereal cover crops and other alternative foods are depleted, the
birds will begin feeding on perennial forage fields (Bradbeer 2007). Depletion of these
alternative food sources usually occurs during mid wirde it is between early March and
mid April when the shortage dbod appears to be most acute; Snow&se make their most
intensive use of perennial forage crops during these two months.

Managing cereal cover crops to provide greater amounts of biomassgicritical
periods may alleviate grazing pressure on perenniaderfieldsThs study will provide data
that will helpre-developWinter Cover Crop Stewardship Progrgmdelines for planting winter
wheat as a lure cropf waterfowl in spring. Swo Geese andabbling ducksvill be the focus
species of the study because of their abundance in the area and their reputation for causing
damage to perennial forage.

Recent evaluation of the Winter Cover Crop Stewardship Program reveals that many
farmers pant barley and oats as cover crops in mid August to early September, and plant
hardier winter cereals like fall rye and winter wheat from raieptember to early October.

Barley and oats are preferred by farmers as early planted cover crops becausesh&ss
than winter wheat, will froskill and provide organic matter for incorporation into soils during
late spring. However, barley and oats desiccate on the soil surface after being killed by frost
and provide little food for waterfowl in early spgn Winter cereals planted after mid
September tend to accumulate less vegetative biomass compared to earlier (August) planted
crops. Because they provide less biomass, cereals planted afte3epigmber are completely
grazed in the fall and early winter

Winter wheat will not frost kill like barley and oats, thereby remaining a viable food
source into the spring. A winter wheat lure crop that survives into spring would provide
significant spring feed for waterfowl; winter wheat planted in mid Augwast been shown to
accumulate more biomass over winter than the same crop planted iRSamtember (Temple
et al.2001). Based on these observations, planting winter wheat instead of barley and oats in
mid-August should provide waterfowl with an alternatif@d sourceto perennial forage
during spring.

StudyObijectives

The goal of this project was toeasure waterfowl use of various cover crops in order to
provide ascientificbasis for updatingereal management practices on the lower Fraser River
delta. With these data, it will be possible to implement practitieat maximize feed for
wintering waterfowlwhile minimiang perennial brage crop lossesWe examined waterfowl
field use ora variety of winter cover cropgcluding winter wheat, oatgndbarley, as well as
perennialforage grass




With accurate waterfowl use dataig possible to quantify the carrying capacity of
different cover crops Waterfowl defecate at a fairly constant rate while feeding so accurate
estimates of the number of birdsipported by crops can be attained using fecal pellet counts.
By using this method for evaluating waterfowl use of winter wheat and perennial forage, it is
possible to calculate the acreage of cereaercrops required to support wintering waterfowl
andoffset their use of perennial forage crops.

Thespecificobjectives of thistudywere to:

1. Determine howthe planting dateof winter wheat affecsthe number of migratory
waterfowl! that a farm field caattract throughout the wintering period (fall tspring).

2. Determine howeffectiveplanting date influences thability of winter wheat at luring
waterfowl from perennial forage crops.

3. Determine howplanting date influencesegetation height anground cover provided
by cereal cover cropand quantifypatterns of crop depletion throughout the winter

4. Use the data collected to calculate the waterfowl carrying capacity of cereal cover crops
as well as the acreage of cereal grasses required to offset damage to perennial forage
crops.

Methods

Study Sie
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Campbell 1987) and located such that human and-noman interests overlap. Before
European settlement the landscape of the lower floodplain was predominantly herbaceous
vegetation including marsh and grassland (Natfal. 1979). Since dyking and drainage in the
fr3dS mynnQaszs GKSNBE KlFla 0SSy Fy AYyONBIFaAy3da Kdzy
has value for humans and for wildlife, in different and sometim@sflicting ways.

Agriculture currently represents approximately 41% of the land use on the lower Fraser
River delta, and the majority of the area is zoned as part of the Agricultural Land Reserve (ALR)
and is thus meant to remain as agricultural landr{éultural Land Commission 2009, Fraser
2004). The region produces a variety of crops, including potatoes, beans, peas, corn, cole crops
(cabbage and rutabaga), other annual field vegetables, berries, perennial forage, and grain feed
for livestock (Frasest nnno ® ¢ KS NBEIA2Yy LINRPRdzOSa | fFNHS Lk
potato production, 152,343 tonnes in 2001 (British Columbia Ministry of Agriculture Fisheries
and Food 2003). Currently, the growing urban population in the Metro Vancouvaisare
competing with agriculturdor the development of land for residential, commercial, and
industrial land use, as well as the associated transportation corridors.

Many of our study plots were located on Westham Island, which is situated in the Lower
Fraser RiveDelta (LFRD) at the mouth of the Fraser River. Westham Island is an important
agricultural communitycomprisedof arable land with some small scale livestock production.

The Georg€. Reifel Migratory Bird Sanctuary ahd Alaksen National Wildlife éaare both
located at the northern end of Westham Island



Data Collection

DF&WT study fieldawere comprised of3 winter wheat fieldgplanted inlate August
("Winter Wheat Late Aug" treatment} winter wheatfieldsplanted in midSeptember
("Winter Wheat MidSept" treatmen}), and3 winter wheatfieldsplanted in lateSeptember to
early October'Winter Wheat Late Sept" treatmehtReplicatesvith 5 fieldsof perennial
forage it S NB Yy y A trebtmead} asdvell 843 fields ofoats and barleyd gring Cerea
treatment) were alssampled

Beginning in October 2009, waterfowl! habitat use was monitored by counting the fecal
pellets that accumulated in permanent plots each week. This method was ideal for monitoring
waterfowl use because it is cost effective and camgbly accurate to other methods (Owen
1975; Bédard and Gauthier 1986). Counting individual waterfowl requires that study fields be
monitored continuously to ensure no use is missadd visual estimates of bird numbers can
be inaccurate (Boyd 2000)Jshg visual estimates to quantify waterfowl field use is further
confounded because some spec{@snericanWigeon and to a lesser exterfipow Geese) will
graze fields at night when counts are difficult. Generally, waterfowl defecate between every 3
4 minutes (Bédard and Gauthier 1986, Mayhew 1988, Roweliftd. 1995), so an accurate
estimate of the number of waterfowl! using a field candi#ained

Ten permanent plots, marked with small wooden stakes, were established on each field.
Transects were setugt 305mfrom one cornerof the study field to the other and0 flags were
placed at 30.5m distance from each ottaong the transect From each flag a 25cm bamboo
marker was placed 3m from the flag. The bamboo marker acted as the centrermfarites
study plots. The position of the marker at each flag was alternated between sides of the
transect. We ensured that each end of the transect (flags 1 and 10) were at least 30.5m from
the corner or any edge boundary of the study field®lds were monitoreaveekly and fecal
pellets were counted in a 1.03msircle at each permanent plot. The total surveyed area of
each field was 10.3fn Fecal pellets were identified dabbler/goose oswan. Once counted,
fecal pellets were removed from the sample plotsatmid recounting at a later dateSwan
pellets were encountered so infrequently that they were excluded from the analysis.

Vegetation sward height was measured at four points in each of the ten plots. The
percentage cover of all vegetation in each santd was estimated visually as an index of
biomass depletionVegetation measurements were recorded every four weaddsnitoring
continued until late April 2010, when the majority of waterfowl migrate north.

StatisticalAnalysis

We totalled pellets peacre accumulated on each field over the entire study. We then
comparedpellet counts between the 5 crop types using a avey ANOVA tesfollowed bya
multiple comparison usingukey's HSD tes8atistical comparisons were considered
AAIAYATFAO yit &0.0RWatatdlddRl Waterfawk felits dotjtedn each
individual winter wheat field andonducted a linar regressioragainst Julian planting date
determine how planting date affected the number of waterfowl supported

The count data was combined with known waterfowl defecation rates to calculate
waterfowluse days. A waterfowl use day is one duck, goose, or swan using an area for one
day. Waterfowduse days can be used to express the absolute number of animals an area




supports over a given time period, regardless of how variably the area is used (e.g. 10 duc
using a field for 4 days would be the same as 4,000 ducks using a field for 1 day: 4,000
waterfowl-use days).

Waterfowluse days were compared between treatments to determine how the
planting date of winter wheat affects the carrying capacity per uréaaof a cereal lure crop.
The carrying capacity of the perennial forage treatments was used as an estimate of how many
waterfowl use days need to be supported by lure crops. Combining this estimate with the
measured carrying capacity of the cereal lareps allows for recommendations to be made on
the acreage of lure crops required to offset grazing on perennial forage crops.

Vegetaton height and percent ground cover wezemparedacross crop types to
describe patterns of vegetation depletion and assess soil c@amparisons of vegetation
height and percent ground cover were conducted for October 2009 and April 2010.-Wayne
ANOVA followed Tukey's HSD was used to determine which crop types differed significantly
from one-another.Satistical comparisons were consideréddA Iy A FA OF y i f @.0RA FFSNB

Results
Waterfowl Use of Cereals and Perennial Forage

There was a significanegatve relationship between Julian day planting date and the
total number of waterfowl pellets accumulatemh winter wheat fields during the study
(F=29.63; df=1,8; P=0.0006gkre 1. There was a significant difference between mean total
waterfowl pellets when compared by crogpe (F=11.34; df=4,22; P=0.000Mp significant
difference in mearnwaterfowl pelletswas observed between Perenniarkge,Winter Wheat
late AugandWinter Wheat Mid SeptHowever we did observe a significant difference in the
mean foraging betweeR®eremial Forage/Winter Wheat Late Aug awdnter Wheat Late
Sept/Spring CereaHfure 2).

Figure 3 shows the chronology of waterfowl use of the different crop types during the
study.Use of Winter Wheat Mid Sept and Winter Wheat Late Sept began in the ek of
November, with use of the former accelerating in the third week of November. Waterfowl
began using Winter Wheat Late Aug and Perennial Forage in the last weeks of November, and
use of these fields accelerated during December. Waterfowl use of ttregetypes appeared
to decelerate during late December and early January. In early February, waterfowl use of
Perennial Forage began to accelerate and use of this crop type continued until mid April.
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Vegetation Characteristics

Vegetation height varied by crop type in October 2009 (F=3.21; df=4,17; p=0.039),
though the multiple comparison was unable to identify significant differences between the 5
crop categories (Figure 4). Percent cover differed significantly in October 260B.1B;
df=4,17; p<0.0001), with percent ground cover being lowesi\onter Wheat late SepFigure
5). Winter WheatLate Aug and Springf@als both provided over 70% ground cover (Figure 5).
In April2010Q, vegetation height differed significantly betwn crq types (F=6.68; df=4,22;
p=0.00). Perennial forage was significantly taller than all other crop types, excepYiiuter
WheatLate Aug All of the cereal car crops height was below 5 am April 201QFigure 6).
Percent cover differed signifintly in April 2010 (F=12.32; df=4,22; p<0.00&pring cerels
andWinter Wheat Late Augprovided 4050% ground cover, whereas the other winter wheat
treatments provided less than 10% ground cover (Figure 7).
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Discussion
Patterns of Waterfowl Field Use

The winter wheat planted in late Augustupported the greatest densities of waterfowl,
the capacity of winter wheat tsupport waterfowl declined with later planting date$here
was no significant difference in the number of waterfowl supported by winter wheat @thint
late August and perennial forage, but both of these crop types supported significantly more
waterfowl than spring cereals and winter wheat planted in late September.

Migratory waterfowl began using farm fieldsnmd-October. During this time waterfa
fed on spring cereals, latdugust planted winter wheat, and lat®eptember planted winter
wheat. More intense use of farm fields began in early November, when waterfowl began using
mid-September planted winter wheat. A week later, use of latggust phnted winter wheat
increased, followed the week after by intensified use of perennial forage. Perennial forage, late
August planted winter wheat, and m8leptember planted winter wheatere used
concurrently by waterfowl into early December

Use of all cropdeclinedin Decenber when Snow Geedemvelled to the Skagit River
delta. This movement pattern is observed annually between late December and January (Boyd
1995). During this time, dabbling ducks continued to use Jatggust and mieSeptember
winter wheat, as well as perennial foragesrBnnial forage use increased in March when Snow
Geese returned from the Skagit River delfdhe use of earlplanted winter wheat covecrops
in March was marginal compared to perennial forage crops.

In contrast toa gudy of Snow Geese conducted in 2005 tHamonstrated a shift from
cover cops to perennial forageBradbeer 2007), winter wheat and perennial forage were used
concurrently during this studyCerealcover cropgplanted as lure cropduring this studydid not
fully abate grazing to perennial forage thycks andyeese However, cover crogikely offset a
portion of thegrazing March and April remains a time when perennial forage grasses are
heavily grazed by waterfowdspecially Snow GeesAdditionaly, we found that winter cereals
plantedin late August supported significantly more waterfowl than spring ceregfsing
cereals do not appear to support large numbers ofavidwl because they winter kjlinost of
the spring cerealegetation was deatly December.

Plantingwinter wheatin late Septemberesulted in vegetation cover that watmost
completelyremoved by grazing waterfowWinter wheat planted in late Septembesas used
significantly less than the earlier planted winter wheétis likely that the winter wheat
planted inlate Septembedid not have enougkime to grow tall enougho withstand grazing
by waterfowl. hus winter wheat plantecpastlate Septembeiis likely usuitable for
sustaining dull winter seasorof waterfowl grazingln addition, late planted winter wheat
probably has little benefit to soil conservation since most of the available vegetative over
grazed to the groundeaving very little plant residue farotect the soil fronrain erosion

Unfortunately all three winter wheat treatments planted in late Aug(WWE) did not
appear to provide considerable feed for waterfowl in March and April. Hewekiere was
some use of earlplantedwinter wheat in March that likely offset grazing damage to perennial
forage.Interestingly,we included aingle replicate bspring wheain the study and itvas used
in March. Spring wheat is similar to winter wheat since it is frost tolerant. This was one of the
only cover crops to retain some vegetationo springand as a result it may show promise as a
cover cropthat lures grazing waterfowl in March when forage is intensively grazed by Snow




GeeseHowever, this conclusioraanot be confirmedecausdhere was only one spring wheat
replicate.

Winter cover crops have the potential to protect the soil from rain erosion throughout
the winter, provided they have enough vegetation to cover the soil. Planting winteatwh
late August can increase the amount of ground cover available to prdiecidil from heavy
winter rains The cover provided by Auguglated winter wheat was statistically similar to that
provided by spring cereal®Vinter wheat planted irmid ard late September do not appear to
provide abundant soil cover into April. However, the root systems of cover crops planted in
September and October may provide some benefit in the form of inexssil organic matter.
It is important to recognize thatldough the spring cereal cover crops did not providing
appreciable feed to waterfowl, they did provide the greatest amount of soil cover into April.
Spring cereals remain an important component of winter cover crop planting because of their
ability to protect soil surface structure from rain erosion atfeir ability to provide dead mulch
which farmers can incorporate into their soil to increase organic matter content.

Waterfowl Carrying Capacity of Cereals

Using the data collected during this projecte wstimated the total number of
Gol GSNF26t dz&aS RIr&da¢ om gl GSNF26f F2N Hn K2 dzN
perennial forage fields on Westham Island during the 2009/10 study. The linear equation
derived for winter wheat (which calculatesetltheoretical number of waterfowl pellets
accumulated per acre) was used to estimate the total pellets accumulated on winter wheat of
various planting dates and multiplied by 240 acres (the total area of winter wheat on Westham
Island). The carrying capgcof perennial forage was estimated using the aggraumber of
waterfowl pelletsaccumulated during the study and multiplied by 217 acres (the total area of
perennial forage on Westham Island).

We assumed that waterfowl defecate every 3.5 minutes (base8.1 minutes for
Wigeon Mayhew 1988 and 34 minutes for wild geesdBgdard and Gauthier 1986, Rowcliffe
et al. 1993) and multiplied pellet estimates by 3.5 to get an estimate of total waterfowl
GYAYydziSaé¢ aLSyid 2y S| OK alioN®wd condudiStidat the.2404a SR 2y
acres of winter wheat on Westham Island supported approximately 78,600 waterfowl use days
(an average 0830 waterfowluse dayfacre)and 217 acres of perennial forage supported
142,000 waterfowl use dayan average 0650 waterfow use dayfacre).

It is important to note that winter cover crogsmnnot becompletely effective at luring
waterfowl from perennial forage fields. Waterfowl are sensitive to the nutrient content of their
food plants, especially nitrogen concentration (Sedinger71®bset al. 2005). As perennial
forage grasses begin growing in late winter and early spring, they may become more profitable
as feed sources than certain cover crops, and it may be impossible to completely exclude
waterfowl from grazing them Proteinis highly concentrated in new spring growth and
waterfowl have a physiological requirement for protein to build flight muscle and prepare for
breeding Alisauskagnd Ankneyl1992). However, continuing to manage cereal cover crops to
be effective lures fowaterfowl will ensure that a portion of the damage sustained to perennial
forage crops is abated.




Management Recommendations

Our data show that winter cover crops cannot completely lure waterfowl away from
perennial forage. Based on our estimates afte@vfowl carrying capacity, current winter wheat
acreage would need to double in order to support the same number of waterfowl as perennial
forage does between October and April. However, winter wheat planted in late August and
early September can suppagteater numbers of waterfowl than a later planted crop, reducing
the acreage required to offset damage to perennial foraer instance, 184 acres of farmland
on Westham Islandvere planted to barley and oatdslf even half of this acreage (e.g., 90esgr
were planted to winter wheat in late August, it could have supported almost 58,000 more
waterfowl use days, offsetting an even greater amount of damage to perennial forage grasses.

Based on the results of this study, the Winter Cover Ghaggram admiistered by
DF&WT has been restructured to provide greater edsire payments to farmers who plant
winter wheat (or other winter cereals like fall rye) in late August. Takleows the costhares
that have been adopted for the 2010/11 program year, wA@09 costshares for comparison.
Encouraging farmers to plant greater acreages of winter cereals planted in late August
($55/acre compared to $50/acre in 2008 d early Septembdf$50/acre compared to
$45/acre in 2009)s a way of providing greater amiots of feed for migratory waterfowl,
maintaining soil covelfior longerperiodsthroughout the winter, and offsetting damage to
perennial forage.Winter cereals are further encouraged by decreasing the-shate provided
for spring cerealfrom $45/acre b $40/acre

DF&WT will use the results of other research projects findings to funtitoeease the
effectiveness of winter cereals as effective lure crops. The prajéc@igndly Crop
w2 G | Gbkiggyé@nducted by UBC researchers has evaluated several winter wheat varieties
that have shown promise in being able to withstand grazing owarentional varietiesRhoto
1, Photographic Appendix Once these varieties have been fully evaluated by the UBC
researchers, DF&WT may adopt guidelines to encourage producers to use them as winter cover
crops.

Novel management practices may increas8thST¥FSOGA Sy Saa 2F 5Cg2 ¢
Crop Program in alleviating grazing damage to perennial foreggher to the restructuring of
the existing guidelineHF&WT will be piloting program guidelines in 2010 that will encourage
farmers to plant foraggrasses and clovers into summer grain crops. Under the new
guidelines, farmers can receive $46fe (Table 3for these plantings which essentially function
as cover crops after the grain crop has been harvested. Perennial forage grasses have been
provenby this study to be atfctive to waterfowl in spring andaver underseeded into a
grain crop has already been trialed in small plotsHeyd 9 @ AR Sy Rf & / NBjdcl. w2 (I G A
The clover in the trighppeared to withstand heavy spring grazing bgwiieeseand shows
promise as both a cover crop and a lure c(Bpoto2, Photographic Appendix



Tablel. DF&WT Winter Cover Crop Program cgsiare structure for 2009 and new coshare
structure adopted for 2010 based on results of this study.

Cover Crop Type

Costshare for 2009 Program

New Costshare for 2010 Program

Frostsensitive
Soring Cereals
(barley & oats)

Must be planted before
September 15

$50/acre when planted before
August 31

$45/acre when planted before
September 15

Must be planted before September 15
$40/acre flat rate

Frosttolerant
Winter Cereals
(winter wheat,
fall rye & spring
wheat)

Must be planted before
October9

$50/acre when planted before
August 31

$45/acre thereafter

Can be planted up to October 9
$55/acre when planted before August 31
$50/acre when planted before Septembg
30;

$45/acre thereafter

AnnualRyegrass

Can be planted up to October
$50/acrewhen planted before
August 31;

$45/acre thereafter

Can be planted up to October 9
$50/acrewhen planted before August 31
$45/acre thereafter

Clover(red
clover, white
clover, etc.)
AND/OR
Forage Grass
(timothy, fescue,
orchard grass,
etc.)

Must be planted before Augus
15

Only Timothy eligible when
under seeded into grain crop

Must be planted before August 15
Clover and forage grass are eligible whg
under-seeded into grain crop

$45/acre flat rate

MAXIMWM 50 acres per farmcall
Program Coordinator to confirm acres
Note: new forage plantings enrolled in
the Delta Forage Damage Compensatig
Program are not eligible for the Winter
Cover Crop Program

Springsown
grainthat is not
harvested

$50/acre (has tdoe planted
before August 31)

$45/acre flat rate

Springsown
grainthat is
harvested, and
spilt grain
germinates after

harvest

Not eligible for program

Not eligible for program

Encouraging the management of forage grasses and clovers not only benefits waterfowl
conservation and perennial forage protection, but also soil managemégnterseeding grass
and clover into a grain crop requires less tillage than planting a cover crop in late summer/early
fall and the plants have a the summer to establish strong root structures. Because they have
longer to establish extensive roots systerftrage grasses and clovers seeded into a grain crop



may improve soil structure more effectively than winter cover crops that are completely
grazed. Clover can also fix nitrogen @atbe of benefit to maintaining agricultural soil
fertility. DF&WT wilemploy the fecal pellet counnd wholefield samplingused in this study
to assess the value of forage and clover cover crops to watenfo10 and 201lincluding
their ability to alleviate grazing on perennial forage.

The management stratégs being evaluated in this project fit well into the overall
regional conservation of Snow Geese on the lower Fraser River delta. Traditionally Snow Geese
wintered on foreshore marshes of Sea Island adjacent to the Vancouver International Airport
(YVR) bt are now hazed in the area to avoid collisions with aircraft and maintain aviation
safety. It is arguable that as birds continue to be hazed around YVR and Richmond, grazing on
west Delta farmlandwill continue

Snow geese still use areas adjacent t®RYYa&s well as residential areas in the City of
Richmond where they graze turf playing fields and residential lawns. In both instargces
desirable to accommodate Snove€&se in another location, but doing so requires increasing
the habitat capacity offte new location. Developing the habitat capacity of west Delta
farmland using management practices like planting winter cereals irPAmglist is a potential
solution because geese are already using farms in the area and have done so consistently for
the past 30 years Accommodating birds may offset unnecessary damage to perennial forage
crops on these farms. Adaptive management also lends itself to stakeholder participation; if
measurable ecological benefit can be shown for thiggrt (e.g. waterfowkuch as Snowdgse
can be attracted and accommodated by cereal lure crops), stakeholders such as YVR and the
City of Richmond may express interest in funding stewardship activities on west Delta farms.

Future funding requests far K S 5 Com-farén Stéwardshipprograms can be justified
based on the measurable ecological and agricultural benefits of cergamanagement. New
funding sources for adaptive stewardship programs offered by DF&WT are possible if it can be
shown that waterfowl can be accommatéa on west Delta farms by changing cerealp
management practice§.he results provide a comprehensive understanding of how cereal crop
management can influence the conservation value of agricultural lands while ameliorating the
conflict that arises bateen farmers and waterfowl when perennial forage is grazed. This kind
of information is crucial as land managers assess how to accommodate agriculture and wildlife
in an increasingly urbanized and developed landscape.
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Photographic Appendix

Picture 1 Severalarieties of winter wheat planted on a west Deltafarmasga I Y2 0 KSNJ ! 92 C -fianiyfHR LINE 2
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may show promise as winter cover crops that can withstand heavy waterfogihgra
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summer grain crop and provided soil cover throughout the winter, as well as being grazed by Snow Geese. Clover sesdrd into g
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of 2010 and 2011.

]



Picture3: Waterfowl completely graze cereal cover crops, removing all vegetative cover from the soil, as aviotivs
photograph of a grazing exclosure. The enfiied wasplanted with winter wheat.




Picture4: Lesser Snow Geese graze a winter wheat cover crop that was planted-8eptieimber. By the end of winter, the
vegetation on this field was congikly grazed off.
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Picture5: American Wigeon (andccasionally the retheaded Eurasian Wigeon) feed and roost in the marshes of the lower Fraser
River delta and can significantly reduce yields of perennial forage grasses (hay and pasture).



