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A primary objective of the North American Waterfowl Management plan is to encourage 

multipurpose programs that will provide long-tem benefits to waterfowl and many other 

species while a the sarne time pennining some agricuîtural retum. The purpose of this 

study was to evaluate one of these extensive programs. managed grazing systems, and 

its ability to increase the prductivity and abundanœ of grassland nongame birds. 

Managed grazing systems are believed to simulate effeds of periodic grazing by bison, 

and could potentially provide substanüal benefits to both garne and non-game birds. 

Twenty and seventeen managed grazing systems sites were monitored for two field 

seasons, (1995. 3996). respectively, and cornpareci with 18 (1996) and 17(1995) 

continuous or season-long grazing sites. Study plots were evaluated to compare non- 

game bird species abundance. richness, and producüvity for any differences between 

the two grazing regimes. Circular plots with a 100-rn radius were used in both teatment 

and cantrol sites. Vegetation physiognomy was evaluated to determine the influence on 

species abundance and productÏvity. Emphasis was also plaœd on the management of 

each system and whether a particular landownets rnethod of management was 

conducive to increasing vegetation cover. 

Resuits indicate that managed gradng does not increase non-game bird species 

abundance or species richness. Average non-game species productivity for managed 

grazing systems did not dMer from season-long g-ng systems in 1995, but in 1996 

significant differences in nongame bird productivity were detected. Some vegetative 

differences in percent bare soil, vegetation height and grass to forb ratios were noted 

between season-long and managed grazing. Finally. there was a large difference in 

non-game species abundance and productivity between the two field seasons. 
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INTRODUCTION 

ereamble 

The North American Waterfowl Management Plan represents a continental agreement 

between Canada. the United States and Mexico to design and support programs aimed 

at promoting wetland ecosystem and waterfowl population restoration and management 

(NAWMP 1994). The Plan recognued that loss of habitat is one of the major migratory 

bird management problems cunently facing North Americans. Solutions require the 

cooperation and participation of private landowners to incorporate sustainable integrated 

agricultural practïses mat promotes habitat improvements on those lands. The intent is 

to ensure that there is a sufficient habitat base to maintain endemic grasstand bird 

populations (NAWMP 1994). It is hoped that the application of such practises will 

provide effective. long-term benefits to the conservation of biological divenity and the 

overall environmental integrity of the prairie ecosystem (NAWMP 1994). 

1.2 Backaround 

Initially, the NAWMP wnsidered prïncipally waterfowl. Waterfowl have considerable 

social, cultural, and economic benefit to millions of North Americans. For example, in 

the United States, over t h e  million migratory bird hunters spent mon than $700 million 

in 1991 and, in that year, mon than 76 million people spent $1 8 billion participating in 

nonconsumptive wildlife recreation (NAWMP 1994). In 1991, 90% of the Canadian 

population participated in a wide range of fish- and wildlbrelated activities. The 

economic stimulus provided by fish and wildlife contributes over $1 2 billion to Canada's 



econorny each year and sustains more than one-quatter of a million jobs (NAWMP 

1994). By the eariy 1990s. the NAWMP began to receive cnücism for being a "ducks- 

only" plan. This, in fa* was not tme, because most of the habitat programs k i n g  

undertaken should benefit not only waterfowi but many other speties as well ( P W  

undated)- This argument, however, was questioned by opponents who asked for proof 

of benefits to other species. Thus. the concept of sustaining biodivenity through 

habitat alterations became a primary goal of NAWMP (1994). The Plan now recognizes 

thaï a vast array of migratory aquatic and upland nesting birds have similar ecological 

requirements. and that they contribute to the biodiversity of wetland and upland 

ecosystems (NAWMP 1994). 

Tu transform the NAWMP goals into reality. a thomugh knowledge of regional 

environments is required. This is best achieved through the NAWMP Habitat Joint 

Ventures. These function on a regional level as the principal vehicle to incorporate 

broad population goals and habitat objectives (NAWMP 1994). The Prairie Habitat 

Joint Venture (PHJV). which covers the most productive waterfowl breeding habitat in 

NoNi Amerka, is within Manitoba, Saskatchewan, and Alberta. The PHJV program 

has recognued that the prairie region' s wildlife, induding waterfowl, are primarily 

threatened by loss of cntical breeâing habitat due to the destruction and drainage of 

wetlands and the alteration of uplands for agricuitural, urban, and transportation 

purposes (NAWP 1994). 

A central wmponent of the PHJV program b the desire to promote large-scale 



landscape changes through mod'ications of management practises on agricultural 

lands. Habitat goals focus on implementing an ecosystem-based approach that 

includes setting population or habitat goals for a varïety of avian species, including non- 

game birds. These goals are to be accomplished by determùring the value of various 

habitat types fomed under PHJV programs and by characterizhg the avian 

wmmunities represented in these habitat areas (Prescott et al. 1995). 

Strategies to meet habitat goals focus on encouraging sound soi1 and water 

conservation practises on private lands that will produce economic benefits to the 

owner, as well as societal benefits and the enhancement and sustainability of wildlife 

populations (NAWMP 1994). The PHJV program incorporates both intensive and 

extensive programs. Intensive management programs are exclusively wildlife onented 

(PHJV undated). Programs such as dense nesting cover (DNC) and production and 

maintenance of nesting structures are site-specific, costly, and labour-intensive (PHJV 

undated). These programs are, however, believed tu be generally successful, and can 

be accomplished relatively quickly (PHJV undated). 

Extensive programs involve more cwnplex management activiüas. They are multiple- 

use oriented and require landowner cooperation and education. The extensive 

program goal is to provide long-term beneRts to both wildwe and the landowner. It is 

expeded to deliver sound conservation practises that will, eventually, be self- 

supporting (PHJV undated). 



One of the extensive agricultural habitat enhanœment adivities ernployed by NAWMP 

in the upland regions is managed g m h g  systems. Managed gnzing is a rotational 

grazing pracüse fonned by subdividing a Iandomer's pasture into smaller pasture units 

and then grazing these units in a planned sequenœ. I is believed that animak a n  

forced to graze more evenly due to their confinement in smaller areas (NAWMP 1992). 

Managed grazing requires the coaperation of the landowners and the communication of 

current research results descn'bing the potential benefits to landowners should they 

participate in rnanaged grazing programs. The benefits to the landowner rnay include 

increased livestock carrying capability, betterquality forage, and higher beef or milk 

production due to the higher quality forage (NAWMP 1992). Managed grazing has 

been beneficial as a management strategy to most game bird species sinœ it provides 

pastures free from disturbance during nesting and other critical seasons (staging, etc.) 

(Holechek et al. 1982), and retains significantly more residual grass cover when 

compared with season-long grazing (Manske 1994b). Other findings indicate that this 

management tool provides increased nesting cover, wntrols erosion, and provides 

higher water quality for wetland complexes found within the grazing area (NAWMP 

1992). Previous research has suggested that there are variable benefits for wildlife 

associated with managed grazing. For species such as Baird's sparrow (Ammodramus 

bairdri), savanna h sparrow (Passen:uIus sancfMchensis), and cfay-colored s parrow 

(Spiiela pallida). managed grazing is thought to be an effective management tool 

(Berkey et al. 1993). Berkey et al 's (1 993) study considered managed grazing to be 

detrimental to other species such as the chestnutcollared longspur (Calcarius omatus) 

and homed lark (Eremophila alpestris) when corn pared with CO nventional or season- 



long grazing. However, Bekey et al. (1993) concluded that as a result of the 

abundanœ of continuously grared areas that persist, these species should not be 

significantly afkcted. 

To quanüfy the quality of habitat created under the PHJV program, it is necessary to 

evaluate its attractiveness by using species richness and abundanœ indices and 

measuring the produdivity of birds selecting the habitat (Dale 1994). Thus, the 

objective of this project is to detemine whether non-game bird richness, abundance and 

productivity are increased in NAWMP managed grazing systems when compared with 

continuously grazed paddocks. 

The problem seems multifaceted. The underlying assumption of NAWMP is that the key 

to maintaining and improving biodiversity is habitat. Administrators of the Plan are 

anticipating spending more than 1.5 billion dollars continentally, with two-thirds of the 

money k ing  spent in Canada, to achieve habitat requirernents to meet wildlife 

population goals. For example more than 700,000 dollars has been spent to date, on 

irnplementing managed grazing systems in the Canadian Prairie Biome (Prescott et al. 

1 995). 

Previous studks of the effads of habitat enhancement programs for waterfowl and non- 

game birds conducteci thmughout North Arnerica have produced inconclusive results 

regarding the potential benefits to avifauna (Braun et al. 1978; Holechek et al. 1982, 

Knopf 1985; Hartley 1994). These results suggest that there is a need to evaluate 
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each individual conservation program and determine its effecüveness in creating and 

maintaining species diversity and richness. especially for non-game birds in the 

Canadian Prairie Biome. Parücular attention should be focused on obtaining a clear 

evaluation of managed grazing system produaivity versus the season-long grating 

system productkity, which has not previously been done in Manitoba. 

1.4 Research Obwives . - 

Specific objectives include an evaluation of both season-long graùng and managed 

grazing systems to: 

Compare avian species richness between managed graring and season-long 

grazing sites. 

Compare species abundance in both managed grazing and season-long grazing 

sites. 

QuanMy individual avian species productivity. 

Detemine the cumulative pmductivity of common bird species found in managed 

gwing and season-long grazing sites. 

5) Determine whether habitat difkrences exïst between the grazing regimes in terrns of 

vegetatke height, plant physiognorny, and incidence of bare soil. 

6) Provide recommendations for Mure research on non-game birds species abundance, 

richness, and productivity. 

- -  - 
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This study examines the effeds of managed graring on non-game birds' abundanœ 

and productivity during a two-year pend. Considerable annual variation of confounding 

factors such as the spring flooding in 1995, below normal sphg temperatures in 1996. 

above average summer temperatuns in 1995 and high annual precipitation levels may 

have influenœd some of the results of the study. Confounding factors are furlher 

discussed in section 5.2 (p.80). Study plots were dependant on landowner 

cooperation and landowner management of the respective grazing regimes. I 

recognize mat these are legitimate research constraints and I have attempted to 

minimize these biases wherever possible. 
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The recognition of habitat loss as one of the major sources of migratory bird 

management problems has considerable implications for any conservation program. 

According to Robbins et al. (1 993). endemic grassland bird spacieî have declined more 

than any other groups of animals in North Arnerica. Endemic species breed in North 

Amerïcan grasstands and overwinter on the continent and are, therefore, influenced by 

a variety of landscape changes (Kantnid 1981). Habitat loss has occu~ed through 

large-scale alterations of wetlands and uplands by agricultural, urbanization and 

industrial aavities (NAWMP 1994)- These activities have resulted in reductions in 

nesting, feeding and roosting wver, and decfines in the quality of migratory and 

ovetwintering habitat These factors have probably contributed to declines in 

populations of waterfowl. upland and grassland species. As the 1990-1 991 Breeding 

Bird Survey (BBS) indicated, grassland nesting birds have the highest rate of dedine 

of any group of North Amerkan species (Peterjohn and Sauer 1993). 

Many reœnt bird population declines involve species that were not previously in 

jeopardy. A reœnt Breeding Bird Survey (1 990-1 991) suggests that bobolinks 

(Dolichonyx oryzivoms), and savannah spanows (which were not deciining in the 1960's 

and 1970's) are now in dedine (Robbins et al. 1993). These recent population trends 

may be symptomatic of greater changes yet to come (Robbins et al. 1993). It has been 

stated that the trend toward continuing declines must be retarded to ensure population 
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stability. This can be achieved pnmarily through the prevention of Mure landscape 

degradation (Robbins et al. 1993). 

umnt Efforts ta Rastore Non-Game Bird Pobulattons 

The 1994 NAWMP update (NAWMP 1994) acknowledged that waierfowl populations 

are only one part of the m p l e x  avian cornrnunity supported by wetlands and their 

associated uplands. It is believed that agriculture is the biggest factor contribuhg to 

the loss of biodiversity in Canada (State of the Environment Report (SOE) 1991). 

Agricultunl practkes such as deanng forests, crop cultivation, draining of wetlands, 

and continued use of chernical fertilizers, insecticides and herbicides are responsible 

for the dramatic reduction in numben and range of some wildlife species and the 

introduction of new species (SOE 1991). 

In response to the impacts of agricultural practises, NAWMP has instituted a number of 

different programs as previously described in the Introduction. The Plan has recognized 

that both public and private lands must be involved to create long- tenn difierences in 

habitat qualii and quantity. It targets the overall improvement of biodiversity at a 

"gamma level.' Gamma dbersity refers to bndscape levels of species divefsity 

(Whittaker 1991). Pielou (1 992) suggests that the most desirable measure of gamma 

diversity refleds species rÏchness, habita divenity, and the degree of isolation of 

species populations. In this study 'biodiversity ' is defined based on birds 

communiües. The value of habitats to other anirnals are likely to be different. and may 

require further research (Prescott and Arbuckie 1995)- 
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One aspect of NAWMP is to assess the effeds of existing habitat on nonqame birds. 

This is to ensure that the benefits of wateHowl enhancernent programs either aid the 

endernic birds, or in the very least, do not negatively impact them (Dale 1992)- 

However, a limited number of studies have used control siles for concurrent 

comparisons and evaluations mai enhancement programs. It is difficuit to assess the 

effects of an enhancement program without comparing it with the existing agricultural 

pradise that c m  function as a badine- 

Habitat Use bv Non-Game Bide 

Over 150 species, primarily breeding passerines, are associateci with terrestn'al upland 

habitats, and are inconspicuous because of their small size and habitats (Poston et al. 

1990). The most serious impact affecting these species is the incremental loss of 

breeding habitat (NAWMP 1994). Endemic grassland species that are dependant upon 

the prairie provinces for major portions of their breeding range are of greatest concem. 

Primary endemic species such as Leconte's spanow. sharp-tailed spamw 

(Ammodramus caudacutus) and clay-colored sparrow have more than 50% of their 

breeding distribution within the prairie provinces (Poston et a1.1990). Habitat loss as a 

result of cultivation and agricultural development to these species, can have serious 

impacts on their survival. Therefore, special attention to the habitat needs of 

pnmary endemic species should be included whenever habitat enhancement programs 

are being considered. Enhancement prognms should wnsider creating a patchwork of 

dHerent vegetation conditions on a local scale, that provide habitat for a broad range of 

species (Ryan 1986). Habitat patches created in enhancement programs should be 
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large enough to satisfy the minimum-area requirements of endemic grassland species 

(Grau1 1980). Wens and Dyer (1 975) suggest this minimum sire to k at kast 1-2 km2- 

Smaller pastures could be managed as a single habitat type. whereas larger paddocks 

could be gmed to provide a 'continuum" of h a b i t  types (Renken and Dinsmore 1987). 

The continuum of habitat types would include a range of vegetation height. density, and 

plant species composition within the pastures. 

Previous research has indicated that most grassland birds were sensitive to changes in 

vegetation structure and composition, and that pastures with diverse vegetation 

gradients (ranging from short and sparse, to taII and dense ) supported virtually distinct 

avian communiües (Prescott and Murphy 1996). Rangelands have the potential to 

provide breeding habitat for species with vastly diierent habitat requirements because 

small changes in vegetation that may result from different grazing patterns, can have 

dramatic impacts on community structure. This rnay be further confounded by the 

tendency for difterent grassland bird specÏes to respond differently to grazing treatments 

(Holechek et al 1987). Management techniques such as managed grazing systems .. 

may help to create a mosaic of habitat that provides suitable habitat for a wide variety of 

breeding gnssland birds and may help to maximize biodiversity at the bndscape level 

(Ryan 1986). 

Subdividing a pasture may result in a diverse array of microhabitats that could. for 

example, provide LeContes sparrows with tall. dense gras in close proximity to 

wetlands, while at the same time providing vesper, savannah and claycolored 

sparrows habitat that fulfills their breeding requirements. Lightly grazed areas can be 
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beneficial to vesper sparrows because of their preferenœ for short dense ground cover 

(Reed 1984). Clay-ailoured spamms are generally associated with shmbby habitats 

and are tolerant to grazing (Dale 1983). Both vesper s p m s  and dayalored 

spanows have bmad habita niches and moderate g n a y l  should not affect the 

productivii or abundance of these species (Pmswtt and Wagner 1996) 

Managed grazing as a range management practise has been used as a means to 

redistribute Iivestock seasonally and to reduce g-ng in a particular area. In season- 

long grazing systems the most palatable plant species tend to be grazed and re-grazed 

by livestock at the same growth stages year after year (Manske 1996b)- The repetitive 

selection of these preferred plants by Iivestock favours growth of plant species that are 

less palatable and provides them with unique cornpetitive advantages over the prefened 

plants (Manske 1996b). While not detracting from the primary objective of beef forage 

production, managed grazing systems are thought to mimic the historic grazing patterns 

of bison ( W n  bison) and other ungulates. Historically, bison herds moved around 

unrestrided, and any given area of the prairies was not subjected to the same intense, 

sustained grazing pressures for as long of a duration (Dobkin 1994). Rather. prairie 

ungulates would overgrare arease of the grassland, browse shrubs and destroy trees by 

rubbing and trampling (Bird 1961). This left the landscape in a mosaic of micro-habitats. 

ranging from areas or regions grazed d o m  to Vie soil, and to other regions that were 

completely ungrazed ( ~ e r k e ~  et al. 1994). and retarded the sucession to forest (Bird 

1961). 



A secondary effect of expanded Iivestock grazing since the late 1800s has b e n  the 

reduction of fnquency and intensity of fires. This has allowed the invasion of shnibs and 

woody plants, which have altered the prairie ecosystem (Dobkin 1994). The 

introduction of tall, woody vegetation into the prairie landscape has resulted in 

displaœment and, occasionally, direct loss of many prairie plant species. The 

change in landscape has also affected surrounding bird communities although not to the 

same level as agricultural practises such as crop cultivation, wetiand draining, land 

clearing (NAWMP 1994). An increase in woody plants and shnibs results in a 

corresponding increase in woodland edge species In such a scenario, it is the 

endemic grassland birds that suffer from these successional changes (Berkey et al. 

1 994). 

As stated previously, managed grazing is a rotational grazing practise formed by 

subdividing a landowner's pasture into smaller units and then grazing each unit in a 

planned sequence. 8y subdividing the pastures into srnaller paddocks it is believed 

that animals will be forced to graze more evenly due to their confinement into smaller 

areas, while leaving other areas free of disturbance (NAWP 1992). Managed Grazing 

Systerns are part of the extensive management enhancement programs initiateci by 

NAWMP. Landowners sign an agreement with a PHJV administering body that dictates 

when they can put their cattle out, how long cattle can remain in the pastun and, in 

some instances, when certain paddocks may be grared. 
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Savoury (1988) daims that managed grazing systems can shift vegetation botanical 

composition of rangelands toward a more palatable more nWous, more 

successionally advanced, climatically resilient plant community- When compared wÏth 

season-long grazing, it is daimad that managed grazing systems produces increased 

forb abundance. increased residual gras m e r ,  erosion control, and increased water 

quality for wetland complexes within the grazed area (Berkey et al. 1994). The greater 

diversity of wver is in tum. attractive to nesting birds. Moderately grazed rneadows 

have k e n  found to be more attractive to some upland birds (Holechek et al. 1982). 

Bryant (1982) reparteci that managed grazing systems generally had fewer impacts on 

wildlife habitat when wmpared with continuous or season-long grazing . However the 

establishment of a grazing system, does not guarantee benefits to wildlife. For 

example. Van Poolen and Lacey (1 979) found that herbaceous response was greater 

with changes in stocking rates rather than with implementation of a grazing system. 

However, most of these studies have been done outside the Canadian parklands, and 

Manitoba,and there is little information regarding the effeds of managed grazing 

pradises on non-game bitd species that would apply to this study area. 

There are many different fonns of managed grazing, and each system clahs to 

produœ better quality habitat for wildiife. The present study exarnined two methods: 

deferred managed grazing and twice-over rotational grazing. 
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There is wnsiderable debate concerning the best method of managed grazing and the 

effects of managed grazing on plant production (Gammon and Roberts 1978; W e k  

and Wood 19û6; Savory 1988; Gillen et al. 1990; Hart et al. 1993; Manske 1994b; 

Manske 1994~). For example. Manske (1 994c) believes that twice-over rotational 

grazing manipulates two mechanisms that have evolved with grass plants and 

herbivores. The first mechanism influences numerous changes in the physiological 

responses within grassland plants. This mechanism can be manipulated by defoliation 

between the third and sixth leaf stages. A by-product of manipulating the defoliation 

rnechanism is an increase in the number of secondary grass tillen (Manske 1994b). 

Secondary tillers Ïncrease total aboveground herbage biomass, which may permit 

subsequent increases in stocking rates and improvement in individual livestock weight 

performance or more abundant biornass to serve as cover for wildlife (Manske 1994~). 

The second mechanism that has evolved within the dynamics of grass plants and 

herbivore relationships, is the herbivore's ability to influence many changes in the 

activity level of the symbiotic soi1 organisms in the rhizosphere (Manske 1994~). 

Defoliation between the third and sixth leaf stage can also be used to manipulate this 

second mechanism. An implicit result h m  this manipulation is the increase in nitrogen 

flow in the ecosystem (Manske et a1.1988). 

Manipulation of these two mechanisms by grazing results in increased basal cover 

(plant density). increased aboveground herbage biomass, and reduces the frequency 

and sire of bare soi1 areas (Manske 1994b). 



lnherent in any managed gratin9 system is the active participation of the landowners. 

They are required to identify when the grass plant is in the third and sixth leaf stage. and 

ensure that al1 the grazing paddocks are stimulated within the critical 45 day period 

needed for new or grazed grasses to mature to the sixth leaf stage. (Manske 1994b). 

However, there is a large school of thought that dictates that it is stockhg rates and not 

grazing management that influences plant cover, specks composition and plant 

density (Hart and Balla 1982; Welh and Wood 1986; Ruyle et al. 1988; Hart et al. 

1 993). 

2.7 efemd Manaped Gnu'ilg Svstema 

Most of the managed grazing systems chosen for this study are part of a deferred 

managed grazing system. The idea behind deferred grazing is that grazing is delayed 

until a critical growth stage of the plant was passed (e-g., flowering, seed ripening) 

(Adams et al. 1991). It is intended to permit seed production, seedling establishment 

and restoration of plant vigour. The deferment fmm grazing is to provide an area free 

of disturbance by cattle during the period when nests are being initiated and eady 

incubation in an area that has suffiCient cover to attract nesting birds. Figure 1 illustrates 

a potential management plan for a defened grazirlg regime: 

The landorner decides in the fall which of his paddocks will be deferred the following 

grazing season, and is not permitted to graze that sedion after September 1 as outlined 

in their landowner agreement. 

- . -  
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Year 2 SPRING) 

-6 tesidual and new grass gmws, 

athcts nesting iids 

'(satr 2ay-July) 

Birds nest fiee iiom distuhance 

Young am fledged successfully fiom 

the nest 

1 Grazing occurs 1 

Figure 1: Defemd Managed Graring Plan 
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However, there is a growing body of Iiterature that suggests that deferred grazing, or 

excluding certain paddocks from early grazing, may lead to a dedine in net primary 

productivii and to a rapid ecotypical selecüon toward less productiw, and less grazing 

resistant plants (McNaughton 1985; Manske 1995b). 

2.8 of Liwstodr GntjpO on the Lands- 

Direct alteration of habitat by Iivestock can take the form of changes in plant community 

composition by reducing species that are palatabk. increasing less palatable species, 

and changing vegetation structüre. Generally, species richness is directly related to 

the structural diversity of the vegetation or plant community (Bock and Webb 1984; 

Knopf 1985). Wndlife species that are migratory and adaptable to a large divenity of 

habitats tend to be less ditectly impacted by Iivestock grazing than less mobile species 

that are more directly dependant on narrowly defined habitats- Species of wildlife 

dependent on riparian habitats are the rnost diredly influenced by Iivestock grazing 

(Chaney et al. 1990) 

Residual plant cover remaining Rom the previous growing season is important to 

breeding birds because the plant material conceab nests (Gregg et a1.1994; Delong et 

al. 1995). In studies of waterfowl, results suggest that light or rotational grazing by 

livestock is prefened to moderate or heavy grazing (Gjeming 1975; Duebbert et al. 

1986). Braun et al, (1978) reviewed 55 studies of the impacts of Iivestock grau'ng on 

waterfowl and found only one study not reporting decreased reproductive success or 

other detrimental effeds. However, Braun's study was mp le ted  almost 20 years ago, 

when managed grazing was not a cornmon habitat management or livestock production 

technique, 



A seasonal shortduration grazing system seemed compatible wïth breeding densiües of 

select migratory species (Sedgewick and Knopf 1987). Brown (1978) reported that a 

well-cansidered graring management plan could perpetuate and even increase 

populations of grassland game birds by the interspersion of suitable and skable amas of 

ungrazed climax grassland within pastures managed in a successional grassland stage 

by grating or buming. 

2.9 Creatiw Ffkctive Manwed G m  Svstems for Livestock and Wildlife 

According to Manske (1994a) there are three major problems that need to be 

considered when implernenting grazing management programs: 

the potential for plant growth is limited by temporal and environmental fadon, 
ungrazed grasses are low in nutritional quality dunng the later portion of the grazing 
season, 
Eady season grazing can negatively effect vegetation. 

Short duration g-ng (7-24 days in a 6 paddock systems) can increase plant tillering, 

produce greater abovegmund herbage biomass, produce higher nutrient content. and 

increase exudate material in the rhüosphere (Box and Hammond 1990). This allows for 

subsequent increases in stocking and for improvement in individual Iivestock weight 

perfomanœ during a second grazing penod after anthesis (Manske 1994b). During 

middle and late growüi, carbon and nitrogen an distnbuted more evenly throughout the 

plant, defoliation does not remove a disproportionate amount of nitrogen, and very lime 

or no carbon is exuded into the rhizosphere (Manske 1994b). 



Effective managed graring systems can enhanœ wildlife habitat by providing pastures 

free from disturbance. permitting inmased ground cover that provides protection from 

predators and may enhanœ wetiand quaiii by controlling the amount of livestock 

trampling and fecal matter in the nparian areas sumwnding wetlands ( Holechek et al 

1982; NAWMP 1 992; Berkey et al 1993; Manske 1994b). 

Effective managed grazing systems ftom a uildlife management perspective should 

produœ increased ground cover, create a mosaic of habitat types, preserve native 

rangeland and be of a sufficient site to satisw minimum area requirements of non-game 

bird species (Prescott and Murphy 1990). Research by Prescott and Murphy (1996) 

suggest that nongame bird species richness and abundanœ will increase in response 

to increases in ground cover and plant biomass- 

Grassiand bird communities evolved in association with grazing and fire disturbances 

that created a patchwork of different vegetation communities on a local scale and 

provided habitat for a broad range of species on local and regional scales (Ryan 1986). 

Effective managed grazing systems should mirnic histonc disturbances in so much as 

they can provide a mosaic of habitat types within each of the pastures' paddocks. 

Wherever possible native ranges should be incorporated into managed grazing systems 

as research has indicated that native ranges support a greater diversity of avian species 

when compareci with tame pastures (Prescott and Wagner 1996). 

Finally, effective managed grazing systems should create habitat patches that are 

sufficiently large enough to satisfy the minimum-area requirements of non-game birds. 
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Smaller paddocks could be used as a single habitat type, and larger paddocks wuld 

provide a continuum of habitat types that can satisfy the diverse habitat requirernents of 

non-game birds (Renken and Dinsrnore 1987). 

Managed grazing cannot retum the prairie to its pflstine state, but it can be beneficial to 

wildlife species and plant species- Studies have indicated that managed grazing is 

beneficial to sage grouse (Cenfmcercus urophaisianus), mule deer (OdocoiIeus 

hemionus ), and elk (Cervus eIephus) (Holechek et al. 1982)- 

Other research (Berkey et al- 1993) suggests that this treatrnent may be a favourable 

approach for upland nesting ducks, northern harrier(Cimus cyaneus), Baird's spamw, 

bobolink, lark bunting (Calamospka melanocorys), Wilson's phalarope (PhaIampus 

tn'color), grasshopper sparrow (Ammodramus savannanrm), savannah sparrow, and 

many other grassland species (Berkey et al- d 993). Studies completed on waterfowl 

have indicated that there is a 42% increase in breeding pairs when a managed grazïng 

system was implernented (Mundinger 1976). However; Mundingets (1 976) study did 

not addnss whether the breeding pairs were more successful at raising their Young. - 

This is problematic because it is d icu l t  to determine whether the birds are productive 

on the treatment h a b i t  or whether they are falling prey to an artificial 'ecological trap" . 

An ecological trap occurs when a species is attracted to a given habitat, but is unable to 

reproduce within the habitat (Oates and Gysel 1978). An evaluation of a projeda s 

ability to increase biodiversity must consider more than simple abundance counts. 
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Wthout incorporating a productivity index, the success of a project cannot be 

detemined, The calculation of a species productivity in a habitat represents the 

combination of Rs abundanœ and breeding suc- and together these two variables 

indicate whether a species is twly benefiting from the enhanced habitat (Dale 1993) - 

Equally important in evaluating the success of any project is determining which 

components of a particular habitat may be attractÏve to a species. As stated previously, 

avian habitat choice and breeding success have frequently been linkad to habitat 

structure (Mens 1969; Ryan 1896; Dale 1993). Robbins et al. (1 993) suggest that a 

high diversity of bird life requires a high divenity of micro-habitats with vegetation at 

various heights. A higher divemity of vegetation may be produœd by managed grazing 

relative to conventional grazing. Managed grazing results in increased fort, abundance, 

and moderately grazed meadows are more attractive to upland birds (Holechek et al. 

1 982). 

One of the more important conclusions derived from the literature is that no single 

generalization can be made about the response of nongame bids to managed 

grazing (Dobkin 1994). AU gnssland types support some spedes that rnay be grazing 

tolerant, intobrant or dependant. For example, horned larks are known to respond 

favourably to areas that have b e n  grazed , whereas savannah sparrows, Baird's 

spammrs, and bobolinks respond negatively to any level of Iivestock grazing (Dobkin 

1994). The key to successful habitat management lies in the landscape manager's 

ability to provide a rnosaic of land cover that creates a divemity of habitats for the 

greatest number of species that tnditionally inhabit the area. Thus, the avian divenity 
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of an ecosystem can be maintained. Managed grazing systerns are but one program in 

a cornplex of management techniques being implemented by landscape managers. This 

study is being evaluated in isolation from these other management techniques although 

ail of them contribute to avian abundance. richness. and pmductivity- Managed grazing 

systems, if undertaken correctly, should provide better qualiity forage. reduœ the 

incidence of bare soi1 and prornote a higher diverse and rich wildlife species population. 

If enhancement programs such as managed grazing are to be successful, they must 

examine species pmducüvÏty, abundance and habiiat requirements. 
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3.0 METHODS 

The study area was locateci in the rural rnunicipalities of Shoal Lake and Strathdair ( lat 

100 O I long 51 O), in southwestern Manitoba. Study sites were located within the aspen 

parkland ecoregion. Aspen parkland is a transition zone between grassland and boreal 

mixed forest zone and it is within the black soi1 zone. It is charaderized by chemozmic 

soils , and aspen groves that are intersperseci m i n  open grassland and s h ~ b  

communities (Bird 1961). Aspen parkland contains two major plant communities, forest 

and grassland which are intenningled in a mosiac of inegular isolated patches (8ird 

1 961 ) . Current agricultural activiies within the area include livestock grazing (cattIe and 

home) , and mixed farming of alfalfa, canola. flax, wheat and barley. 

3.1 .l Site Descriptions 

Potential study sites from known Iivestock grazing pastures were identifieci by NAWMP 

field staff in 1995. The sites were examined using aenal photographs to identify possible 

sample areas. All sample ateas were located within a 30-km radius of the town of Shoal 

Lake (Figure 2 ). As a resut of severe flooding in the spring of 1995. it was neœssary 

to select patches of land thaï were kss prone to flooding, and efforts were made to 

include only gnssland habitat- However, because of the heterogenous habitat typical of 

aspen parkland, many sample areas also contained wetiands, shnibs and trees. Once 

potential sample areas were Iocated, landowners were approached and permission to 
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1 O 1 2 3 4 Kilometers - 
Figure 2: Site Locations for 1995 and 1996 Study Plots 

within the R.M. Of Shoal Lake 
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conduct the project was obtained. To reduce mnfounding variables contributing to 

grazing impacts, only those landowners who mise beef cattle were considered in this 

project Ground-tnrthing of potential study plots was also completed to ensure that al1 

plots had similar physiognomy. end at a minimum amounts of trees, shmbs. and 

wetlands were consistent for both grazing systerns. 

The rnanaged graùng treatment plots were chosen fmm those sample areas enrolled in 

the conservation program for four yeam or less. Table 1 shows managed grazing 

information, by Iandowner, location and Iivestock numbers. The table indicates that 

three out of five managed grazing landowners increased their stocking rates during the 

Mo-year study period. One landowner substantiaily increased cattie numbers from 35 

cowlcalf units to 62 cowlcalf units. The stocking rate inmases largely reflected the 

landownets reluctance to seIl cattle because of low market prices. Managed grazing 

landowners put their cattle out to pasture within the first two weeks of June and cattle 

were rotated thmugh the paddock system until eariy to mid-October. Season-long or 

conventional grazing plots were selected for their proximity to managed grazing 

systems and ffom landowners who granted permission to access their pastures. 

In 1996. only one landowner increased his stodong rates on the season-long grazing 

systems. Most of the season-long pastures have had similar stocking rates for the last 

10 years. All season-long landowners indicated that their cattle are put out to pastures 

mid- to late May and are lef€ until mid-October. 

- -  - - - 
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Table 1: Managed Gmzhtg Landowner Histories 
Shoal Lake, MB: 

No. Came $995 No. Caîüe 1996 

23 Units, 7 
Heifers 

42 Units 35 Units 

72 Yearlings 80 Yearlings 

80 Units 

35 Units 62 Units 

* 1 unit =Sw and &if 

Table 2: Season-long Landowner Histories 
Shoal Lake, MB: 

1 Bucklaschuk 1 1,2* 3 1 50 Unils 1 
1 4.5.6,7 1 33 1723W 1 50 Units 1 50 Unb 1 

Landowner 
L 

1 8(95), 9 1 19 1723W 1 60 Units 1 60 Units 1 

I 

Legal description P M  number 
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No. CaWe 1995 

Choy 

Purdy 

No. Cattle 1996 

I O l  Ill 12, 13 

14,15116,17118 

25 16 23W 

171623W 

120 Units 20 
Heifers 

50 Units 

200 Units 

50 Units 



Twenty 100-m fixed-radius circular plots were used to assess managed grazing 

(treatrnent) versus season-long grazing (wntrol). for a total of 40 sites. Managed 

graùng and contrd plots were established between May 1-18, 1995. As a result of the 

1995 spring fioodhg. some landowners were unable to decide whether they were going 

to graze their cattle, or leave the pasture for hay. Two potenüal season-long 

grazing plots were never grazed and were wnsequentiy removed ftom the study. A 

further three plots were hayed before the productivity and final abundanœ counts were 

cornpleted, but they have been incorporated into the data with some modifications. 

They are included in the study as conventionai grazing plots because ca le  had access 

to them throughout the gfazing season. In 1996. one of the 18 remaining season-long 

plots was used for hay and was consequently eliminated ftorn the study that year. 

Three of the 20 managed graring plots were also used for hay and had to be removed 

from the 1996 data. 

Dale (1994) suggested that 10 to 12 plots are suffcient to detect a 25% difference in 

abundance indices in grassland cornmunities- However, the addition of trees and 

shnibs may complicate the observer's detection ability and increase the number of study 

plots required. Studies mpleted by Hutto et al. (19û6) indicate the 100-m radius 

provides a standard distance that facilitates comparisons of abundanœ between 

treatment groups. 

Care was taken to ensure that the physiognomy (percentage of wetlands, shnibs, native 

or tame pastures. etc.) of each study site was as similar as possible. The literature 

indicates that birds select habitats based largely on structure or physiognomy of the 



vegetation and not plant species composition (Whittaker 1970; Dale 1994). Detailed 

landowner histories were obtained to record the following: 

thenumberofcatüegntedeachyear 
length of total g d n g  penod 
grazing sequenœ (if a managed grdng system) 
degree of diversity between the plots 

Dale (1994) recogn~eû the importance of ensuring that sample plots are as similar as 

possible. in ternis of soil. moisture regime. topography and distance to source 

habitats. This increases confidence in attributhg any detected difference to the 

enhancement program. 

Once potential study sites were located, the centre of the 100-m radius was marked by 

a brightly painted rock to simplify relocation. The perimeten were flagged using willow 

twigs with a maximum of four poles for each survey plot (Hartley 1994). Wherever 

possible, naturally occumng landmarks ( fence lines, shnibs, etc.) were used to 

indicate plot boundaries in order to reduce the number of artifidal perches. The total 

number of plots found within a given quaiter-section ranged from three to five. To 

ensure that a singing male was not counted twice, the perimeter of the study plots 

were separated by at least 50 m- Attempts were made to ensure that a maximum 

amount of grassland was included in each plot. However, avoiding the inclusion of 

wetlands and woodland edges was not always possible. Whenever wetlands and 

woodlands were included within the plot's boundaries, their presence was noted. 

Managed Grazing 29 



3.2.1 Abundance and Species Richness Indices 

Avian abundanœ is defined as the mean number of singing males (pooling al1 

species) that are recorded or observeâ, per plot, per visit. A total of three abundanœ 

censuses were completed duMg each fiaM season. Data obtained Rom the abundanœ 

index were averaged for wmmon speues, over the total number of œnsuses conducted 

for each study site (Harüey 1994). Common species were selcted on the basis of 

freqency of observation within the study plots and also because these species 

represented a wide spednim of habitat requirements (Renken and Dinsmore 1987). 

Species tichness refen to the total number of species with a singing male heard at least 

once in each study site (Hartley 1994). Species richness data were compiIed in 

conjunction with the abundance censuses. 

Two obsewers were used throughout the study. Training sessions prior to the beginning 

of abundanœ counts focused on observes identifying the rame species, and 

approxirnating the locations. Each obsewer counted singing males h m  the centre of 

the survey plot for a total of five minutes (Hutto et al. 1986). All œnsuses occurred 

between 0500 and 0800 C.D.T. (Dale 1994). On days of inclement weather (fog, wind 

greater than 20 krnhour, or rain) surveys were not undertaken. Each plot was 

surveyed in mid-May, earfy June and midJuly. 
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3.2.2 Producüvity Indices 

A behaviounl index (Vidcery et al. 1992; Dale 1992; Jones 1994) was used to 

detemine avian productïvity, or evidsnœ of nesting behaviour. Each plot was visited for 

a 30-min perîod. Training sessions were provided prior to the initiation of productivity 

counts to reduce observer bias, and to ensure that field observations were consistent, 

The observer walked slowiy throughout the area and recorded any behaviour that was 

evidence of nesting. Productivity was measured by tabulating al1 behaviour that 

indicated the presenœ of a nest (territorial singing, alam calls, distraction displays, 

birds wnying food or feœs, birds fiushed from a nest, andlor sightings of fledglings). 

DHerent behaviour types were assigned a value ranging Rom 0.5 to 5.0 (Vïckery et al 

1992). Table 3 summarires how reproductive behaviour was quantiied. 

If the observer noted the presenœ of a singing male during a census, they would then 

record the species name and location of the individual. If subsequent visits to the plots, 

revealed the same species in approximately the same location, the recorder would 

note its presenœ again. 

Total points, based on the behavioural index (Vickeiy et al. 1992; Jones 1994) were 

tabulated folowing the completion of the œnsus week An individual species found only 

once in a plot achieved a maximum value of 0.5 , whereas an individual viewed at least 

on the same plot in the same location received a value of 1. A male and female 

of the same species, observed in the same location would achieve a value of 2- 

A value of 3 was given to males andlor females carrying nest building matenal, giving 

distraction displays, or flushed from a nest. Thus, it was possible for multiple pairs of 

the same species to be found on a given plot, with individual points k ing  given to the 



observed behavioun. Once the maximum value of 5.0 was given to an identified pair 

and their fiedglings, no fwther points were attribut& to them. Total productivity for 

each plot was derived by tabulating all individual behavioural observations of bnds 

observed- 

Each study site was visited once per week from the beginnng of May until mid-July. 

Care was taken to follow birds carrying food to their nesting area because birds use the 

available habitat to firtd food (Jones 1994). Located nests were flagged by a coloured 

ribbon plaœd a minimum of 5 m from the nest to alleviate any possible increases in 

predation due to the nest- monitoring practises (Ralph et al. 1993). 

Table 3: Pioductivity Index (from : Vickey et al. 1992) 

Rank Definition 

0.5 

1 

2 

I 4 1 Adults observed carrying (bod to presumed nestlings I 

Territorial male observed one trip 

Territorial male obsenred two trips 

Temtorial male and femak observeci 

3 

5 Evidence of fledgling success 

Pair found nest building, laying or incubating eggs, giving distraction displays 

Observations were made in the eariy moming or eariy evening when bird adivity was 

prevalent (Dale 1994). Each observer completed an equal proportion of the produdnnty 

counts at each sample site, in order to reduœ observer bias (Ralph et al. 1993; Dale 

1994). In 1995, a total of 8 producüvity counts was completed; in 1996, 10 counts were 

corn pleted, 
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3.2.3 Vegetaüon Sampling 

Vegetation sampling was conducted principally for physiognomy, or Iife-form 

characteristics. Wens (1969) stated that this detennines habitat suitability for bnds. 

Vegetation sarnpling methods followed a combination of those outlined by Wiens (1 969) 

and the pointcentre method of Cottam et al. (1953). A tfansect of the 100-m radius 

was nndomly selected and a half metre square quadrat was plaœd every IO-m. A 

visual estimate of the percent cover of shrubs, forbs, bare-ground and grass, as well 

as a plant species inventory was compiled. The distance to the nearest perch was also 

estimated in each quadrat Study plots were sampled in late June (1995) and early July 

(1 996). Wee kly readings of vegetation heig ht, density and Iife form charaderistics were 

measured in each study plot (Robel et al. 1970) . Vegetatian height is an important 

trait in avian habitat selection, and was measured using a modified Robel et al. (1970) 

pole. In 1995, vegetation height was measured concurrent to the vegetation sampling. 

We modified the study design in 1996, and measured the vegetative height each week. 

This was an attempt to document the change in vegetative cover throughout the 

breeding study. 

tistical An- 

Results of abundance and productivity censuses were analysed using a multivariate 

ordination technique (Begon et a1.1990). Ordination positions abundanœ and 

productivity censuses results in a two-dimensional ordination diagram such that sites 

having similar species abundance, or productivity are closer together, while dissimilar 
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sites are placed far apa t  The ordination diagram functions as a summational picture of 

overall community relationship. Corresponding diagrams illustrating species afFinities 

were also paoduced. The ordination technique referred to as Correspondenœ analysis 

(CA) was used in this study. Abundanœ data for common non-game species were log- 

transfomiad to help nonnalize disçontinuous species distribution. Productivity was not 

transformed as the data are a ranked index rather than simple quantitativefcontinuous 

data. Only common species were selected for inclusion in the analysis. Data outliers 

such as rare or infrequently occumng non-game bird species were not included to 

prevent them from dominating the analysis. Rare species are also chance occurrences 

and may rot provide a reliable depidion of non-game bird species abundance or 

productivity. Ordination analyses were undertaken using the ORDlN SYNTAX-V. 

(Podani 1995). Four ordination diagrams summarizing the abundance data fmm 1995. 

1996, and productivity data from 1995. 1996, were produced. 

Multiple discriminant analysis was used to determine whether avian abundance and 

productivity on managed grazing regimes were significantly different from season-long 

grazing regimes. Abundance and productivity data Rom managed grdng sites and 

season-long grazing sites were considered separate 'treatmentsn. with different 

replicates in each year. Abundanœ and pmducüvity in 1995 had 20 managed grazïng 

replicates and 18 season-long grazing replicates. In 1996. both managed grazing and 

season-long g-ng had 17 teplkates. Discrimination of the study site positions in the 

two dimensional ordination space was tested. The method determines a 95% 

'confidence envelope' for each group œntroid. Group discrimination is tested using a 

chi-squared test. Discriminant analysis was undertaken on each of the four ordination 

- - - - - - - - - 
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results (1995, and 1996 field data of abundanœ and productivity ). Analysis was 

completed using the SYNTAX-V pmgram ORDlN (Podani, 1995). 
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4.0 RESULTS 

4.1 

Species richness. the total number of species with a singing male heard or obsewed at 

least once in any one of the survey plots, averaged 13 specieal plot in 1995 and 23 

species lplot in 1996 in managed grazing plots. Season-long grazing species richness 

averaged 14 species 1 plot in 1995 and 22 speciesl plot in 1996- Although there is 

considerable year- to year- variation in species richness data, overall species richness 

does not differ between the two grazing regimes. A list of al1 bird species observed on 

managed grazing and season-long grazing plots is provided in appendix A. 

4.2 Avian Abundance 

Common avian species were those species that were most frequently obsewed 

throughout both field seasons (at least 3 times a season). lnfrequently occumng 

species (less than 3) were not included to ensure that the data did not violate parametric 

statistical assumptions. Mean abundanœ data for the cornmon species in 1995, and 

1996 are found in Table 4. 

Mean avian abundanœ for managed garing in 1995 was 2.6 species per plot. In 

1996. the average number of avian species per plot was 4.6. Season-long averages 

were 2.1 species (1 995) and 4.5 species (1 996). 
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Table 4: Mean Abundance Data for Managed Grazing and 

Season-Long G m i n g  Plots, 1995 and 1996 Field Seasons 

1. Clay-colored spanow 
2- Leconte's sparrow 
3- Western rneadowlark 
4. Red-winged blackbird 
5. Savannah sparrow 
6. Vesper spanow 

I 20 plots 
colurnn numbers represent singing ad plot/ vis& 

3.2 
1 -9 
3.7 
8-3 
8-6 
1.8 

17 plots 

- - 

Season-Long Grazing 

199W 

3.8 
1 -6 
1-3 
0.9 
4.6 
-44 

18 plots 

-- - 

l9S6* 

2.5 
2.1 
4.8 
6.2 
10.0 
1.5 

17 plots 

Table 4 illustrates the similarity between the mean abundance for both managed graùng 

and season-long grazing systems for the most common species. There were large 

annual fluctuations in avian species abundance between the two years; in 1 995 clay- 

coloted sparrows were slightly more abundant in both grazhg regimes in 1996; in 1996 

savannah sparrows were sornewhat more numerous in both grazing systems and 

particulariy in the managed grazing systems. It is diff'icuit to detemine whether this 

annual fluctuation represents increases in species abundanœ, or is the result of 

confounding factors such as obsewer bias, changes in seasonal temperatuns or 

precipitation levels. 

CA analysis ordination and discriminant analysis results were used to evaluate whether 

the two communities (managed grazing and season-long grazing) differed in species 

composition and abundance. Results for 1995 abundanœ data is shown in Figure 3. 
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Figure 3: Conespondence Analysis Ordination (axes I and 11) 1995 Abundance Data. 

Symbol codes: open circles = managed grazing; closed circles = season-long grazing; 

shaded diamonds = species. The dashed line is the discriminant axis for the two 

grazing systerns (X2 =5.24, p=.073). 
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The 1995 data indicate that managed grazing plots are scattered throughout the two- 

dimensional ordination space, whereas the season-long grazing plots are clustered in 

the centre of the ordination axis. The most common avian species are included in figure 

3 to indicate the relative composition of al1 the sample plots. Those plots that appear 

closest together on the graphs represent plots with similar species composiüan and 

relative abundance. Those plots located on the left-hand side of the axis contained a 

greater number of savannah spammis and LeConte's spanows, whereas those plots on 

the right-hand side had a higher proportion of vesper sparrows and red-winged 

blackbirds. 

The discriminant axis is indicated by the dashed line separating the two grazing 

systems. The discriminant axis indictes whether avian abundance in managed graa'ng 

plots were significntly different than avian abundance on season-long grazing plots. 

Discriminant analysis for common non-game birds was not significantly diflerent in the 

hnro grazing systems (p= 524, df= 2. P =.073). Results of the 1995 abundance 

censuses indicate that managed grazing systems and season-long grazing systems 

scores show similar species richness and species composition. 

The total mean abundanœ per plot for 1995 data was 14 individual singing males per 

plot / per visit for managed grazing systems. and 2.6 individual singing males per plot 1 

par visit for season-long grazing. There is greater abundance variability within each 

grazing system than there is between the systems. For example, season-long grazing 

plot 6 (Yanyck) had a total abundance score of 23, whereas season-long grazing plot 

2 (Bucklaschuk ) had a total score of 5. This within-group variability also ocwrred 

between plots on managed grazing systems- 
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CA Ordination examined managed grazing plots for both species abundanœ and 

species mmposition relative to season-long grazing systems. The plot located on the 

extreme rigM of the axk is plot 20 which was located on Hoggs (1) managed grazing 

system. This plot had a mean abundanœ total of 9, which is below the average 

abundance for managed gretng systems. Most of the abundanœ scores for this plot 

was derived from red-winged blackbird observations (n=7). The plots dustered in the 

center of the ordination axis had the highest abundanœ scores; for example season- 

long grazing plot 6 (Yancyk) had one of the highest overall abundanœ scores (n=23) 

and this plot is located in the lower region of the ordination axis. The abundanœ totals 

for this plot were obtained from observations of clay-colored sparrows, Leconte's 

spartows, western meadowlarks, and savannah sparrows. No observations of red- 

winged blackbirds or vesper spanows were made. 

Figure 4 depicts the results of CA ordination analysis of 1996 data. The 1996 

abundance data are dispersed throughout the two-ciirnensional ordination axis. 

Considerable within-group variability also exists between plots in managed grazing 

systems. For example. the managed grazing plot located in the upper right-hand corner 

of the figure (KaskW, plot 4) had the highest abundance of Leconte's spanows of al1 

the sample plots. This plot also had the highest abundanœ of savannah sparrows 

which contradicts the 1995 trend that savannah spanows were more abundant in 

season-long grazing systerns. The unusual species composiüon of this plot is indicated 

by its placement on the ordination axis. The greatest abundance scores were detected 

on those plots located in the centre of the axis between the red-winged blackbird, 

savannah sparrow. and clay-colored sparrows. Managed grazing plot 1 (Hogg) and 

season-long grazing plot 7 (Yanyck) had abundance scores that were greater than a 

combined total of 40. 
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Figure 4: Conespondence Analysis Ordination (axes and 11) 1996 abundanœ data. 

Symbol codes; open circfes = managed grazing; closed circles = season-long grazing; 

shaded diamonds = species. The dashed line is The discriminant axis for the two 

grazing systems (~I=1.44, p-0.49) 1 
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The managed grazing plot contained one of the largest populations of red-winged 

blackbirds and vesper sparrom whereas the season-long grazing plot contained a 

considefable population of western meadowfarks and savannah sparrows. The season- 

long grazing plot also had a large population of red-winged blackbirds. The managed 

grazing plot was the deferreci pasture for 1996 and was composed of a brome and 

native pasture and the plot was productive throughout both field seasons. The season- 

long grazing pasture was locaed in a native stand that was produdive in 1995. 

The lowest abundance scores were noted in managed grazing plot 5 ( Anderson) and 7 

(Anderson) and season-long grazing plots 1 (Bucklaschuk) and 5 ( Yancyk). Managed 

grazing plot 5 and 7 were Iocated on Anderson's managed grazing systems. This 

system had a high stocking rate and Iivestock were rotated in a similar manner every 

year- The total abundance score for plot 5 was 18 and plot 7 was 19. When these totals 

are compared with the average abundance of 27.4 for managed grazing systems, it 

becomes apparent that the management regime for this site is not producing the 

anticipated results. 

Season-long grazing plots 1 (Bucklaschuk) and 5 (Yanyck) also had low abundance 

scores. Plot 1 had the lowest abundanœ score of al1 the sample plots. This plot is 

Iocated in Buckiaschuk' s smooth brome-blue grass pasture and exhibied low 

abundance scores for both field seasons. Plot 5 is locateâ on the Yanyck season-long 

grazing pasture. This plot had a higher than average abundance in 1995, and the low 

abundanœ score for 1996 indicating that strong annual fluctuations are occuning in this 

pasture, 
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The results of abundanœ scores for 1995 and 1996 indicate that there is a substantial 

within-group variability between plots within each gnùng regime. In 1995, abundance 

scores range from a low of 5 (season-long plot 2 ) to a high of 25 (managed grazing plot 

2). In 1996 abundanœ scores wefe ainsiderably higher in al1 plots with the lowest 

scores found in season-long grazing plot 1 and the highest abundance score found in 

managed grazing plot 1. In sum. managed gaUng abundanœ scores showed similar 

species richness and species composition when campared with season-long grazing 

despite the considerable differences within plots in each of the two grazÎng regimes. 

No ciifferences between avifauna abundance or richness between the two grazing 

systerns was detected. 

Discriminant analysis of nongarne abundance indicates that managed grazïng systems 

did not differ significantly from abundance on season-long grazing plots (x*= 1-44, df=2, 

p= -49). 

Obsewations from each treatment census were summed and then compared using 

ordination and multipk discriminant analysis for all cornmon species. Total productivity 

scores for wmmon species for 1995 and 1996 are presented in Tables 5 and 6. 

Tables 5 and 6 indicate that thete is little divergence between productivity scores 

between the most cornmon non-game bird species recorded in managed g d n g  and 

season-long grazing systems. Paired t-test analysis of total productivity scores for 1995 
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managed grazing and season-long grazing was not signifiant (k.13, pz -90). The 

greatest differenœs by species are found in the productivity of Leconte's spamms, 

western meadowlarks. savannah sparmws and red-winged blackbirds. However. it is 

more Iikely that these species keyed into parücubr habi t  features (wetlands, shrubs. 

grasslands) rather than grazing systems. 

Table 5: Productivity Indices Summary, 1995 Field Season 

2) Western Meadowlark 1 24.5 1 14 

Species 

1 ) Clay-colored Spartow 

3) Savannah Spamw 1 152 1 164.5 
- -- - 

4) Red-winged Blackbird 1 61 1 50 

Manrgeâ Grazing 
n = 20 ploîs * 

41 -5 

5) Yellow-headed Blackbird 1 18 1 0.5 

SeasonLong Grazing 
n = 17 plo- 

29 

6) Common Flicker 1 3 1 1 

7) Cornmon Snipe I i I 3.5 

9) Vesper Spanow 1 29.5 1 24 

10) Marsh Wren 1 6 1 2.5 

1 1 ) Wilson's Phalarope 1 3.5 1 5.5 

Average I 19-1 I 19.3 
 scores based on Vickery et al. (1 992) behavioural index 
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Table 6 : Productivity Indices Summary, 1996 Field Season 

1 2) Western Meadowlark 1 31 .O 1 37.5 1 

Species Managed Grazïng 
n= 17 plots& 

1)Clay-colotecl Sparrow 1 66.5 

1 3) Savannah Spa- 1 258-5 1 307.5 1 

SeasonLong Gnaing 
n= 17 plot# 

57.0 

1 1 1) Wilson's Phalarope 1 7.5 1 0-00 1 

Paired t-test analysis of 1996 producüvity data indicates that managed grazing systems 

did not appear to increase overall productMty (t=-643, p l  -566). The largest difference 

between managed graring systems and continuously grazed plots appears to be with 

wetfand species. For example, yellowheaded blackbirds, marsh wrens and rad-winged 

blackbirds achieve greater produdivity with managed grazing systems. Grassland 

species such as bobolinks, savannah sparrows and sedge wrens were more productive 

on season-long grazing plots than on managed grazing plots. Average productivity or 

the mean of al1 productivity points obsenred using the behavioural index (Wckery et al. 

Totals 

Average 

Managed Grazhg 45 

*Scores based on Vickery et al. (1 992) behavioural index 

741 -5 

43.6 

728 
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1992) between the two group was quite similar; 43.6 for managed grazing and 42.8 for 

season-long grazing. Paired 'tests were also used to assess the preferenœ of red- 

winged blackbirds, day-dored spamms. vesper s p a m  and yellow-headed 

blackbirds for managed grazing sites and results indicate that this preferenœ was not 

signifiant (M, pl). 

Thirteen common non-game species were included in the multivariate analysis. These 

species were selected because they were the most fkequently ocairring non-game 

species on the plots, and because these species require a wide spectnim of habitat 

requirements (Renken and Dinsmore 1987). All non-game birds species observed on 

the plots could not be included because of the restrictions that parametric statisticaI 

analysis piace on the data- 

CA ordination was used to summaràe the differences in productivity between species 

composition and richness of managed grazing and season-long grazing systems. 

The 1995 data indicate that the majority of the sample plots are located in the lower left- 

hand corner of the two-dimensional spaœ. Those plots with higher productivity scores 

are generally in the lower left corner, and those plots with lower total productivity scores 

are located at the outer edges of the ordination diagram. Season-long grazing plot 15 

(Purdy) has the lowest pmductivity totals of al1 the sample plots . Managed grazing plot 

15 (Dunits) has the second lowest total produdïvity, this plot also had the lowest 

abundance score for 1995 as well. This managed grazing plot is located in the Dunit's 

grazing system, which is the oldest grazing system in the study. The highest 
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productMty scores were found in managed graring plot 1 and season-long plot 16. The 

managed grazing plot is located on the Hogg 2 managed g&ng system. This pasture 

also had one of the highest abundanœ scores in 1995. Productivity œnsuses revealed 

that this plot had a number of red-winged blackbirds, savannah spamws. western 

meadowlarks, marsh wrens and yellow-headed blackbirds nesting and exhibiting 

territorial behaviour on this plot The most productive season-long grazing plot was 

located on the Purdy pasture. This plot had a productivity total of 40 and wntained 

diverse species composition of Wilson's phalaropes, savannah sparrows. Leconte's 

sparrows and westem meadowlarks. The Purdy pasture is a sedge meadow pasture 

and non-game birds were productive thmughout the majority of the study plots. 

Figure 5 illustrates that discriminant analysis indicated that there are no statistically 

significantly differences in productivity scores for wmmon nongame bird species 

between the two grazing systems in 1995 (x2=.87, df=2, p =.66). Nongame bird 

species productivity appears to be unifomly distributed throughout the two grazing 

systems. There are, however, some intra-group differences between plots located Ri 

both managed g-ng and season-long g d n g  plots. The two plots located on the 

outer edges of the two dimensional spaœ indicate that their species composition and 

productivity are highly variable when compand with other plots located toward the 

centre of the the ordination diagram. 
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Figure 5: Correspondence Analysis Ordination (axes I and Il) 1995 productivity 

data : (a) sites, (b) species. Symbol codes; open circles = managed grazing; 

closed circles = season-long grazing; shaded diamonds = species. The dashed 

Iine I in (a) is the discriminant axis for the two gnzing systems (p=0.87, p20.66). 
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Figure 6 describes the results of the CA analysis for 1996 producüvity data. Those plots 

located in the left of the two dimensional spaœ axis had high sedge Wren productivity. 

This species was infrequent on al1 the managed g-ng sites, and was considerably 

more prevalent on season-long grazing sites. Those plots located to the right of the two 

dimension axis had high yellow-headed blackbird and red-winged blackbird producüvity. 

There is a strong pmpensity for managed gWng systems to be dustered in the center 

of the two dimensional axis- Season-long grazing plots are considerably more 

dispersed throughout the ordination axis and, therefore, display a high degree of 

variability in species produdivity within the plots. Paired t-tests assessed the preference 

of red-winged blackbirds, cfay-colored sparrows, vesper sparrows and yellow-headed 

blackbirds for managed grazing sites and resub indicated that this preference was not 

significant (el .O, p=.36)- 

The largest productivity score. was noted in managed grazing plot 2. This plot is also 

located on the Hogg 2 pasture and had a total productivity score of 68. The majority of 

these points were obtained by the sucœssfidly fiedged several savannah sparrow and 

red-winged blackbird young. The highest season-long productivity score was 67 and 

was located in the Yanyck pasture (plot 4). A bobolink pair, several savannah spanows 

and rad-winged blackbird pairs successfully fledged young on this plot. 

The plots which experienced the lowest productivity were managed grazing plot 17 and 

season-long grazing plot 10. Plot 17 had a productivity total of 27 and is located in the 

Hogg 1 grazing system. This plot had a higher than average productivity score in 1995, 

and the 1996 score may simply refiect annual fluctuations in non-game species 



Figure 6: Cornpondence Analysis Ordination (axeri 1 and 11) 1995 productivity 

data : (a) sites. (b) species. Symbol codas; open circles = managed grazing; 

closed circles = season-long grazing; shaded diamonds = species. The dashed 

Iine I in (a) is the discriminant axis for the two grazing systems (x2= 1.67, p=0.022). 
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abundance. However, this site experienced a 78% increase in stocking rates from the 

1995 to 1996- The corresponding decrease in abundance and productivity may be a 

resolt, as increasing stocking rates can influence vegetaüve cover, quality of the habitat, 

and Ievel of disturbance to non-game birds (Holechek 1982). Sesson-long grazing plot 

10 had a low of 1 wiU, only a single savannah sparrow and red-winged blackbird being 

observed on the plot. This plot is located on a tame pasture and achieved only a 

moderate productivity in 1995 as well. 

Discriminate analysis of 1996 productMty does reveal a statistical differenœ between 

the two grazing systems (Figure 6,x2=7.67, de2, ps.022). Managed grazing s ystems 

are typically more productive for clay-colored sparrows, red-winged blackbird, yellow- 

headed blackbirds, marsh wrens, and Wilson's phalaropes. Productivity data indicate 

mat on season-long grazing systems the following species are more productive: western 

rneadowlark, savannah sparrow, Leconte's sparrow, willet, and bobolinks. 

Another useful way to evaIuate differences between productivity of managed grazing 

and season long or continuous grazing is to examine the differences that exist between 

individual sites. The following section describes the total number of productivity points 

attributed to the plot, the number of nests, nestlings, and juveniles found on the plot, the 

number of predated nest and eggs located, and the total number of species recorded 

inside the plot, 
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4.3.1 Ptductivity Summary for Managed Graxing Sites 

Site No. 1 ( 

Total productiv'i within the two graùng systems increased between 1995-and 1996. 

Although locating nests was not a prïrnary foais of this project. they were recordeci 

whenever possible. The number of nests Iocated and number of juveniles identified was 

reduced when compared with the 1995 field season. No evidenœ of predated nests or 

eggs was found in 1995. In 1996, there was evidenœ of three predated nests on this 

site. The total number of non-game bird species recorded on each plot increased 

between the two field seasons. However, it is dificult to detemine whether these 

changes were a result of actual increases or simply a by-product of a change in 

observers from 1 995 to 1996- 

Site No. 2 1 Kaskiw) 

It was difficult to assess any changes in productivity that may have occurred between 

1995 and 1996 field seasons as the landowners only grazed one out of the four 

m a ~ g e d  grazing paddocks in 1996. They ako decreased their number ofcattle from 

42 cow Icalf units to 35 cowfcalf units. Plots 5.6 and 7 are al1 alfalfa and brome stands 

and it is interesting to note that the number of species present in this type of planted 

stand is less than the number of species present in native habitat. 

Managed Grazing 52 



Site No. 3 (Anderson1 

The Anderson managed gtaung system is a deferred system. Plot number 1 1 was 

located in the defensd paddock. Fewer species are present . and overall productivity is 

quite reduced in this system. The landowner has a high stocking rate (80 yearlings) and 

rotates his cattle in the same manner every year. This site typically had the kast 

amount of vegetative cover and lowest overall productivity for managed grazing sites. 

Site No. 4 ! Dun&) 

The Dunik' graring system was established in 1989 and it is the oldest rnanaged 

grazing system incorporated into this study- Stacking rates have remained steady for 

several years, and species richness. and producüvii scores for plots 12. 13, and 14 

have remained high throughout the study. The highest productivity score in 1995 was 

recorded by the deferred paddock Overall productivity and species richness was low 

for plot 1 S. 

Site No. 5 1 H o m  

There is a large year to year variation in total productivity and number of species found 

on each plot This variation may be a resuit of diffennt observe= , a by-product of 

increasing the total ttumber of productivity counts completed, or it rnay represent an 

actual increase in productivity and species richness. 
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Table 7: Productivity Summary for Managed Gmzing Site No. 1, 

1995 and 1996 Field Seasons 

Tabk 8: Productivity Summary for Managed G d n g  Site NO. 2, 

1996 and 1996 Field Seasons 

- 

Nests 

Nestlings 

Juveniles 

Plot 6 Plot r I 
1 996 1 996 1995 1996 

Kaskiw Plot 4 . 
1995 

1 

O 

4 

Plot 5 . 

1 Total 1 25.5 
Produdivity 

1 

O 

2 

I Incidence of 
predation 1 

4 plots were hayed in 1996 
Deferrecl paddock 

2 

4 

3 

1 

O 

1 



Table 9:Productivity Summary for Managed Grazing Site No. 3, 

1995 and 1996 Field Seasons 

plot ?O Plot 11' I 
1995 1 1996 

1 Total ProdudiMy 1 21.5 1 49 

Incidence of 
predation 

No. Species 17 18 
t was deferred paddock for 1995,1996 

Table 1O:Productivity Summary for Managed Grazing Site No. 4, 

1995 and 1996 Field Seasons 

Dunits Plot 12 

1995 1 1996 

t t3  Plot t4 t  Plot 15 I 
1996 1995 1 996 1995 I l996 

I Incidence of 
predation 

No.species 11 28 14 
t was deferreci paddock for 1995 
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Table 11 : Pioductivity Summary for Managed Glsring Site No. 5, 

1995 and 1996 Field Seasons 

Hogg 1 tl?' - 
1996 

Plot 18 1 Plot19 1 Plot 20 

1995 11998 11995 1 lm 
Total 
Produanrity 

Juveniles 

Incidence of 
predation 

4.3.2 Praductïvity Surnmary of Season-long Giazing Sites 

There appears to be a greater variability within individual managed grazing and season- 

long grazing plots rather than between the two grazing regimes. The following 

summaries depict a plot-byglot cornpanson of nongame species productivity. 

Site No. 1 (BucklaschuQ 

There is a substantial year to year variation between the total productivity scores, 

number of specks, and numkr of juveniles found on the study plots. Plot 3 had one 

of the highest predation rates when cornparad with al1 study plots in 1995. Predation 

rates were lower for this plot in 1996, perhaps as an result of an overall increase in 

vegetative cover that was observed- 
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Site No.2 -nv& 

The plot contained highly diverse micro-habitats. Perhaps the high number of species 

recordeci is indicative of the heterogenous habitat Total productivity is higher in 1996, 

but the number of juveniles and number of nests located rernained approximately the 

same. 

Site No. 3 Fi- 

No nests were located on this site. Plot 8 was a bmmel alfalfa pasture that was hayed 

in 1996 and therefore not induded in that yeaJ s data- Despite the absence of located 

nests, productivity remained above the average for both years ( 42.8f plot in 1996 and 

I9.Z plot 1995). 

Site No, 4 (Choa 

The site had one native pasture (plot 11) which proved to be productive throughout the 

two field seasons. Choy has a high stocking rate ( ,150 units), and the below- normal 

productivity scores may reflect this. 

Site 5 (Purs 

The Purdy site had more of the most productive plots in the 1995 season. Plot 5 was a 

predominately sedge rneadow and as a result of the spnng flooding, ample water was 

available. The site is also bordered by a shmb fencelike mat provides perches and 

nesting hab'iat Finally, this plot contains the largest contiguous grassland habitat of al1 

the study plots. 
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Table .12: Productivity Summay for Season-long Grazing Site No. 1, 

1995 and 1996 Field Seasons 

Table 14: Productivity Summa y for Seson-long Grating Site No. 2, 

1995 and 1996 Field Seasons 

B u c ~ h u k  

Totai Produdnr'i 

Nests 

Nesilings 

Juveniles 

Inâdenœ of predation 

No-species 

1 Total 
Productivity 

1 Juveniles 

I Incidence of 
predation 

Plot t 

Plot 4 

1995 

12 

1 

O 

O 

O 

10 

Plot2 1 Plot 3 1 

Plot 5 Plot 8 1 Plot 7 

1 995 1996 1995 1996 1995 19% 

1996 

62.5 

1 

2 

5 

O 

21 

1995 

9 

1 

O 

O 

O 

1 O 
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1996 

48 

1 

O 

4 

1 

18 

1995 

36 

3 

O 

O 

4 

11 

1996 

n 
1 

O 

4 

O 

21 



Table 15: Producüvity Summary for Season-long Grpzing Site No. 3, 

t995 and i996 Field Seasons 

Incidence of 
predation 

+ plot was hayed in 1996 

Table 15: Productivity Summary for Season-long Grazing Site No. 4. 

1995 and 1996 Field Seasons 

. - . - - - . . . - - - -  
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Choy 

Total Productivity 

Nests 

Nestlings 

Juveniles 

incidence of 
predation 

No-speUes 

Plot I O  1 Plot 31 1 Plot 12 Plot 13 

1995 

11 

1 

O 

O 

O 

15 

1 995 

18 

2 

4 

O 

O 

12 

1 996 

29.5 

O 

O 

13 

O 

32 

1996 

41 -5 

O 

O 

O 

O 

19 

1996 

70 

1 

O 

O 

O 

30 

t 995 

23 

1 

O 

O 

O 

11 

1995 

13.5 

O 

O 

O 

O 

10 

1 996 

37 

O 

O 

O 

O 

20 



Table 16: Productivity Summary for Season-long Grazing Site No. 5. 

1995 and 1996 Field Seasons 

Incidence of O 
predation 1 

Plot 36 Plot 37 Plot 1 8 l 
lge5 11996 19s 11996 1995 11996 

4.3.3 Nest Information 

Although the primary methodology utilized in this study was the behavioural index 

(Vickery et al. 1992 ; Jones 1994). non-game species nests were incidentally located on 

the sample areas. If nests were located. efforts were made to monitor their pmgress. 

Table 17 descn'bes the nesting information gathered for both field seasons. 

Table 17: Nest lnformation, 
1995 and 1996 Field Seasons 
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Nesis 

Nestiings 

J uveniles 

Number of 
plots surveyed 

. . . . - . .  . 

. . ContkiuoWCruing 

1995 

13 

li 

28 

20 

. 

IlllrnagedGlurng . 

1996 

23 

5 

69 

17 

1995 

34 

18 

57 

20 

1996 

23 

13 

37 

17 

- 



In 1995, more nests were Iocated on the managed grazhg sample areas, although the 

total produdivity for these sites did not appear to differ fiom the control sites. In 1996, 

fewer nests were found on al1 of the sites. This is a surprising result, because the total 

number of productiv'i censuses increased from 8 in 1995 to 10 in 1996. The number of 

visits to each sample site was also increased because the gmwth rate of the vegetation 

was monitored on a weekly basis. However. a gnater number of juveniles were located 

in 1996 field season, most of them on the season-long grazing plots. 

The combination of the percent cover of plant species, and information conceming the 

ratio of forbs to grasses and bare soil, indicates the relative success of managed 

grazing systems to provide increase forb production. Vegetation sarnpling can also 

measure the ability of managed grazing to reduce the percent of bare soil. Overgrazing 

indicator species such as pussy toes (Antennaria sp.), and prairie and pasture sage 

(Artemisia sp.) may also indicate whether the particular grazing regime that the 

landowner is utilizing is maximizing the potential for rangelands plants. 



4.4.1 Percent Cover Estimates for Managed Grazing and 

Season-Long Grazing Plots 

Tables 18 and 19 illustrate percent wver esümates for managed grazing and season- 

long grazing plots. Although attempts were made to ensure that a maximum amount of 

grassland was indudeci in each sample site. it was not ahivays possible to avoid the 

inclusion of shrubs and wetlands. 

Managed g d n g  plots were composed of almost 86% (4995) and 84% (1 996) grasses 

and forbs. Percent cover estimates exceed 100% because shrubs and wetlands often 

were found in conjunctÏon with grasses and forbs. Approximately 10% of the managed 

grazing plots were wetlands. This table demonstrates that the heterogeneity of the 

habitat in which the plots were located- Despite al1 attempts to include the maximum 

quantity of grassland available, 25% of the plots were comprised of shrub or wetlands. 

Results of discriminant analysis ordination indicate that the differences between the 

vegetation on managed grazing and season-long grazing are not signifiant (1 995;x2 

=2.79. p=.4. and 1996;~' = 4.32. p=.2) Thus. on a macro- levei, sampie sites wiaiin 

both grazïng systems are sirnilar. 
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Table 18: Percent Cover Estimates of Managed Gruing Plots, 

1995 and 1996 Field Seasons 

plots were hayed In 1996 

Table 19: Percent Cover Estimates of Season-long Grazing Plots 

1995 and 1996 Field Seasons 

1995 plot was hayed 

Site 
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WeUrnd (96) GmssandFoibs 
CA) 

1995 

6.7 

12.5 

9.25 

8-75 

9 

9.24 

. -  Shmb(%) 

r 

19% 

5 

7.5 

13.8 

16.75 

10.76 

1996 

91 -7 

87.5 

77.5 

78 

83.68 

1995 

30 

3 

23 

2.25 

13.4 

14.3 

L 

m g  2 

Kâskiw 

Anderson 

Dunits 

m g  1 

Mean 

1996 

4 

2.5 

1 0.5 

13-75 

7-69 

1995 

87 

90 

79 

93 

82.4 

86.2 



4.4.2 Percent Cover Estimates for Vegetation Transects 

Cornparison of grass, forbs, bare-ground and dead results for 1995 are found in Table 

20 and in Table 21 for 1996. Perœnt cover estimaes are higher in 1995. There is a 

possibility that this cuuld be a result of two dHerant observen recording the data, or 

seasonal variation. Vegetation transeds were wmpleted in the month of June (1995 ) 

and the first week of July (1 996). Discriminant analysis ordination was wmpleted to 

detennine whether the dierences between managed grazing and season-long grazing 

was significant The results indicate that no significant diierence was detected in 1995 

(x2 =2.29. d e  2, p=91)or in 1996 ( f = 3.1 9. &2. p=.25). 

Table 20: Percent Cover Estimates for 1985 Managed Grazing 

and Season-long Vegetation Transects 
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Table 21: Percent Cover Estimates for 1996 Managed Grazing 

and Season-long Gnu'ng Vegetaüon Ttansects 

1 Plot 1 Grass 1 Fi 
r 

The similarity between the managed graring and season-long grazing transects is 

illustrated in Figures 7 and 8. Data from each year were analysed separately. 

While completing the vegetation transects, percent cover estimates of plant species 

were also conducted. In many cases. the grass was completely grazed down and only 

identification to genus was possible. The frequency of the most common plant species 

found on managed and season-long grazïng plots is presented graphically in Figures 9 

and i0. 

There was not a large differenœ in plant species composition between the two grazing 

systems. In 1995, season-long pastures had a greater percentage of brome, aster, 

plantago, and pussy toes. The incidence of pale commandra (Commandra pallida) and 

yarrow (Achillea millefo/ium) was high for managed grazing. In 1996 managed grazing 

systems had a higher bluegrass ( Poa sp.), pussy toes, and sedge (Cam sp-) 

composition. Season-long pastures cantinued to have a greater content of brome 

(Bromus sp.). and saline grasses ([)istichks sp). 
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GRASS FORES BARE GROUND DEAD 
COVER TYPE 

Figure 7: Percent Cover Estimates for 1995 Vegetation Transects 
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6 0 - -  - - MANAGED GRAZING 

GRASS FORBS BAR€ GROUND OEAD 
COVER TYPE 

Figure 8: Percent Cover Estimates for 1996 Vegetrtion Transeds 
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1 m MANAGED GRAZlNG 1 
1 o SEASON-LONG GRAZING 1 

BLUEGRASS DANDELION SEOGES PLAWIAN FESCUE 
BROME SALT GRASS PUSSYTOES SNOWBERRY ALFALFA 

COMMON SPECIES 

Figure 9: Most Common Plant Species found on Managed Grazing 

and Season-long Grazing Study Plots 1995 
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r Managed Grazing 
o Season-long graring 

-- 

YARROW ASTER PUSSYTOES COMMANDRA 
-BROME DANDELION SEDGES PLAKTAiN 

COMMON SPECIES 

Figure I O :  Most Cornmon Plant Species found on Managed Gr~zing 

and Season-long Grazing Study Plots 1996 
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4.4.3 Vegetation Height 

The overall average of the weekly vegetation height measurements for 1996, is 

presented in Figure 1 1. Figure 12 contrasts the average vegetation height obtained in 

1995 with the average height in 1996 

The vegetation measurements indicate that on average. managed grazing systems 

produce more litter, and greater vegetative height . This was tnte for the 1995 and 

1996 field seasons. However, the majority of the vegetation height and structure is 

found only in the 10 cm narrow-leaved (n) and 10 cm broad-leaved (b) range. This may 

not be suftïcient to proted non-game species nests or nestiings fkom predaton. 

Managed grazing also had more 'contacts' with wetlands in 1996 when compared with 

season-long grazïng plots of that same year. However, the percent cover estimates of 

the entire plot indicate that the frequency of wetlands is comparable for the two grazing 

system (9.3% for managed grazing and 9.7 % for season-long grazing). 



wetland 10 n 20 n 30 n 40 n 50 n 60 n 70 n 
üîier 10 b 20 b 30b 40b 50 b 60 b 70 b 

Figure 11: Average Weekly Vegetation Height For 1996 Field Sesson 

(*n= narrow blade gnss, *b=bioad blade gnss) 
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m MANAGED GRAZING 1995 

m MANAGED GRAZING 1996 

O SEASON-LONG GRAZING 1995 

SEASON-LONG GRAZING 1996 

Figure 12: Cornparison of Vegetatîon Height for 1995 and 1996 Field Seasons 

(*n= namw blade grass, *b=broad blade gnss) 
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The resufts indicate that the managed grazing systems examined in this study did not 

significantly inaease non-game bird species abundance. richness. or produdivity when 

cornpared with season-long grazing systems. Managed grawig also did not significantly 

change the ratio of grasses. forbs. bare-ground, aithough fohs are more abundant and 

bare ground is less abundant on managed grazing system sites when compared with 

season-long grazing sites. The question rernains why managed grazing systems do not 

enhance non-game species abundance, richness, productivity, or habitat ? 

5.1 -1 Abundance Results 

Abundance results for both the 1995 and 1996 seasons indicate that managed grazing 

does not significantly increase species richness or species diversity. However, some 

non-game bird species distribution patterns have emerged: savannah sparrows, 

Leconte's sparrows and western rneadowlarks are more abundant on season-long 

grazing systems. The intensity of g d n g  within the two grazing systems may also 

influence avian habitat selection. These species favour open habitat with tall dense 

grass and are considerad tnie gradand species (Cumutt et al. 1996; Kantrud 1981). 

Another pattern that is apparent is that red-winged blackbirds and clay-colored sparrows 

are more abundant on managed grazing systems. These species prefer more 

heterogenous habitats. such as shrubs and wetlands (Kantrud 1981). 

Managed Grazing 73 



Perhaps unknown habitat attributes are influencing which non-game birds are found on 

each of the grazing regimes. The micro-habitats created by the fencing of rotational 

paddocks reduœs the amount of open habitat available for those species such as 

western meadowlark. savannah sparrow, and Leconte's spanows that prefer large 

contiguous grassland habitat (Cumutt et al. 1996). The literature indicates that 

savannah sparrows and day-coloufed s p a m  would be more tolerant to grazing 

(Kantrud 1981) while Leconte' s spamws would be elirninated by moderate to severe 

grazing (Kantrud 1981 : Dale 1983). The divers@ of non-game bird spcies found on 

both managed grazing and season-long grazing sites would suggest thaï both grazing 

regirnes are providing a mosaic of habitat that meets the specific habitat requirernents 

of different species. 

Other studies wmpleted on managed grazing systems in the aspen parkland have 

indicated that most grassland birds are very sensitive to changes in vegetation structure 

and plant species composition , so pastures containing a diverse range of vegetation 

gradients may support virtually distinct bird communities ( Prescott and Murphy 1996). 

Rangelands have the potential to provide breeding habitat for species with vastly 

different habita requirernents because small changes in vegetation that result from 

different grazing regimes, can have dramatic impacts on community structure ( Prescott 

and Wagner 1996) 

Abundanœ and species richness va- greatly between the field seasons. Average 

abundance and richness were substantially higher in 1996 than in 1995. Other research 

conducted on grassland birds have ako found signifiant year-to year variation in 



species abundanœ and species richness ( Wiens and Dyer 1975; Prescott and Wagner 

1996). These fluctuations may be ambuted to Wo explanations; taller vegetation within 

a given field season may attract more birds to a parüailar site. or, grassland songbirds 

rnay experience signifiant fiuduaüons in annual population numbers ( Dale 1984). 

The species incorporated into the productivity analysis were incfuded because they were 

the rnost common species, but also b u s e  these species required a wide spectrum of 

habitat requirements in mixed prairie grasslands (Renken and Dinsrnore 1987). By 

including a large group of species, one can best detennine the relative success of an 

enhancement pmgram in ternis of its ability to provide habitat for a diverse group of 

species. Non-game bird species do not persist in isolation. and they are influenœd by 

a number of fadors that include habitat, but also inter- and intra-species population 

dynamics. 

Although managed grazing does not preclude the use of habitat by other grassland 

species, it does appear to favour certain specks. 60th 1995 and 1996 productivity data 

indicab that redmnged blackbirds. daycolored sparrows and vesper spanom are 

more productive on managed grazïng sites. The trend for those species prefemng 

wetter habitat is also apparent in the pmductivity of yellow-headed blackbirds, and 

marsh wrens. Mar& mens are known to destroy yellow-headed blackbird eggs and it is 

therefore difficult to determine theîr presence is due to habitat selection or because of 

the presence of yellow-headed blackbirds. The apparent preference for wetter habitat 
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for both theses species is more apparent in 1996- This could reflect annual fluctuations, 

or an increase in the number of productivity counts that occurred in that field season. 

On the other hand, species like the savannah spamm which was ubiquitous to al1 plots. 

achieves greater producüvity on the season-long pastures when compared with the 

managed g-ng ones. This rnay be a resuit of the species' preferenœ for open 

grassland habitats (Herkert, 1994). In 1995 Leconte's spanows were more productive 

on the season-long sites when compared with the managed grazing sites. Howevet, 

there was little differenœ in Leconte's sparrow productivity on season-long grazing sites 

in 1996. 

There are some ambiguous trends as well. In 1995, some species achieved greater 

productivity in managed graùng systems but in 1996, the sarne species increased theL 

productivity in the season-long systems. Grassland songbiids are sensitive to changes 

in vegetation structure and species composition. and small 'micro" changes in the 

habitat cari produœ changes in songbird habitat selection (Prescott and Murphy 1996). 

However, these differences are not significant, and year to year variation is quite small. 

It may be possible that the differences are a resut of observer bias, chance, climatic 

effects, or annual population fluctuations (see section 5.2-3). 
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5.1 -3 Vegetation Rmults 

Vegetation is perhaps the most important pmximate predictor of bird abundanœ 

(Bollinger, 1 995). Vegetation sûucture, spedes composition, and volume al1 influence 

which avian community may persist within a given habitat (Bollinger. 1995). 

Savory (1988) daims that properly managed g&ng systems can change the species 

composition of grassland plants. Pmperiy managed pastures should experienœ a shift 

toward a more palatable. more nutntiws, and more successionafly advanœd plant 

species composition (Savory 1988). 

The managed grazing systems examined in this study had a higher. (although not 

statistically significant), percentage of forbs. fewer grasses. and less bareground (see 

section 4.4.2). The literature indicates that managed grazing systems should increase 

forb abundance. increase residual grass cover. and reduce incidence of bare-ground 

(Berkey et al. 1 994; NAWMP 1994). 

Vegetation sampling along random transects of managed and season-long plots 

indicates that the managed gradng plots are producing more vegetation height, and- 

mon litter (see Figures 9, 10). The combined results of the vegetation data suggest 

that managed graing may be having a positive effect on the grassland habitat (although 

not statistically signifiant). This positive effect is occumng despite the concurrent 

increases in stockhg rates ( see section 3.1) that occuned on four of the managed 

grazing system sites. However, this slight change in vegetation vigour may not be 

sufficient to elicit a response from avian species. 
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Managed grazing plots also had a higher percentage of shrub cover, which rnay 

hfluenœ the non-game bird species that inhabit the plot For example, shrub density 

was found to be negatively correlated with presence of western meadowlarks (McAdoo 

et al. 1989), and posiüvely correlated with the presences of day-colored spanows 

(Kanbud 1981). The higher incidence of shrubs on the managed grazhg plots rnay 

explain why western meadowlarks prefened the season-long grazing pastures, whereas 

clay-colored spanows were more abundant and produdive on managed grazing sites. 

5.2 er Potentiallv Con 

What other factors could be influencing non-game bird habitat? Bollinger (1 995) 

indicated that vegetative characteristics rnay be the most important deterrninants of 

avian habitat selection, but there are other factors that rnay influence non-game bird 

populations. According to Bollinger (1 995). they are: 

intraspecific corn petition 
inters pecific corn petition 
size of habitat patches 
sitete~city 
densities of pndators and brood parasites 

lntraspecific and interspecific cornpetition rnay indeed be a critical component of why 

non-game birds rnay be more abundant and more productive on a given site. For 

example, conflicüng territorial size and feeding requirernents may influence whether a 

given habitat area is seleded by non-game birds. lntenpecific and intraspecfc 

interactions were not examined within this study but a large body of research on these 



factors already exits (see Wens 1 985; Robbins et al. 1 989; Picman 1 986). 

The size of a habitat, site tena* and the densities of predators and broad parasites 

have been examined indirecüy within this study. For example the sue of habitat 

patches can be critical for some species. Vickery et al. (1994) recently examined SU< 

bird species and detemined that their presence was deariy related to the area of 

habitat available. Their study indicated that for grassland birds. sites must be more than 

50 ha, preferably 200 ha. l they are likely to support a diverse scolpacine and passerine 

fauna. They noted thaï relatively small grassland sites (Le., 5 ta 10 ha) may have a 

beneficial effect as secondary breeding sites for vesper spamim and savannah 

sparrows. Herkert (1 994 ) indicated that fragment area strongly infiuenœd bird 

communities within grasslands and accounted for a high percentage of variation in mean 

breeding bird species richness among habitat fragments. He also noted that even if the 

habitat fragment contained suitable vegetation structure and sufficient cover, breeding - 

birds would still avoid the site. 

It may be that given the heterogeneity of the habitat within which these plots were 

situated, managed grazing may be contribuüng to increasing fragmentation of the 

habitat. My inability to find study sites that were cornpri~d of cantiguous grassiand 

habitat indicates the heterogeneity of the habitat that is characteristic of the aspen 

parkland (see Bird 1961). On average 15 to 20% of the managed grazing and season- 

long grazing plots included habitat cover (shnibs, wetlands) that was not grassland. 

Only 87% of the study plots was grassland. This indicates how fragmented the 

surrounding landscape really is. Studies completed by Herkert (1994) and Knopf (in 
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press) attn'bute the present decline of grassland species to the increasingly fragmented 

landscapa that persîsts. Thus, managed grazing. by its very design. rnay contribute to 

increasing this fragmentation. 

Bollinger (1995) aIso describes two other factors that affect avian habitat selection: site 

tenacity and density of preâators and brood parasites. Site tenacity refers to the 

potential for a time lag to occur between habitat selection patterns and breeding 

dispersion patterns. An individual rnay demonstrate site fidelity. despite the fad that a 

particular site is no longer an optimal habitat Managed grazing pastures could be 

creating a better habitat for grassland species. but as a result of breeding dispersal 

patterns, a sufficient density of individual species has not yet dispersed to the improved 

habitat in numbers that are sufficient to detect a diiference between the two grazing 

systems. In addition, the managed grazing sites used in this study rnay have not been 

sufficiently established to collapse a species site fidelity for a habitat .#at is no longer 

optimal. Thus, a species rnay continue to persist in a habitat that is less than optimal, 

because it has yet disperse to the 'enhanced' habitat. Bollinger's (1 995) study 

examined the idea of bobolinks exhibiing site fidelity with respect to successional 

changes in hayfield communities. He found that site fidelity rnay only tiave a minor. 

influence on breeding dispersion. 

According to Bollinger (1995) the final influencing factor rnay be depredation rates and 

frequency of brood pansiosm. This study revealed that in 1995. six nests in each of the 

managed grazing and season-long grazhg nest were lost to predation. In 1996 eight 

nests were preyed upon in the managed grazing sites. whereas only four nest were 
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depredated in the season-long sites. Table 22 illustrates the mirnber of nests found and 

the level of nests predation for both rnanaged grazing and season-long grazing. 

Tabk 22: Cornparison of Numkr of Nmîs Found 

and Number of Nests Lost to Ptedation 

- - - - - - - - - - - - - -- -- - - - 

The data suggest that incidence of nest predation in 1996 is higher in rnanaged grazing 

systems when wmpared with season-long systems. However, paired t-test analysis 

results indicate that the difference is not signifiant (el -0. p=.36). A recent study 

examining the effects of habitat fngmentation supports the idea that predation rates will 

increase as habitat bewmes more fngmenteâ (Herkert 1994). Managed grazing 

systems may exacerbate fragmentation through the small paddock sue and boundaries 

created by paddock fenœs. 

Frequency of brood parasitisrn does not appear to dHer between the two grazing 

systems. Whenever the observers noted the presenœ of a brown-headed cowbird 

(Molothrus ater). or located a nest with cowbird eggs in it. a productivity rank of 3 would 

be recorded for that particular site. Productivity indices for brown-headed cowbirds 
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totalled 1 8 in 1995, and 30 in 1996 for plots located within managed grazing systems. 

In the season-long grazing, brownheaded cowbirds scored 1 1 in 1995 and 31 in 1 996. 

5.2.1 Climate Influence 

Biodinini and Manske (1996) have indicated that annual variation in rainfall may be 

more important tu maintaining or enhancing grassland conditions, than the actual 

management of the range. Shoal Lake. MB has an average annual rainfall of 358 mm 

(Canadian Monthly Climate Data, 1994) with 51 % of annual precipitation falling 

between the months of May, June, and July. In 1995, a severe sprïng flood occurred in 

the area. Local landowners have indicated that water levels in the regions' wetlands 

and ephemeral ponds were at record levels. 

The summer of 1995 was exœptionally hot. Landowners frequently commented on the 

extended stretch of 30 O Celsius weather. In 1996. spring was delayed by 

approximately two weeks, and the temperature stayed within the normal temperature 

ranges. The average historical temperature for the months of May. June. and July is 

14.8 Celsius (Canadian Monthly Climate Data. 1994). 

The combination of warmer temperatures and high precipitation provide ideal 

growing conditions for grassland plant species. Therefore, it is difficult to determine 

whether pasture management programs or climatic conditions affected vegetative 

conditions. However. because al1 pastuns were equaRy affected by regional climatic 

conditions, it is possible to presume that al1 pastures had equivalent opportunities to 
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benefit from the ideal conditions that prevailed. Therefore the opportunity for vegetation 

growth should be optimal in al1 of the study sites, and avian abundance and productivity 

would be refleded equally throughout the study plots. 

5.2.2 Observer Bias 

Obsenrer bias between years could not be avoided. Abundance, productivity counts, 

and percent cover vegetation estirnates am al1 subjective estimates. Wherever 

possibb. attempts were made to minimize observer bias. although it was impossible to 

avoid between year differences. Each obsewer rotated census sites after each count, 

and time of counts was also altemated. Population estimates, species identified, and 

numbers of juveniles found on the plots increased in the 1996 field season. lt is for this 

reason that year- to- year variation was not wrnpared, and al1 statistical manipulations 

were conducteci within each field season. This in an inherent limitation of a ho-year 

study and caution should be exercised when extrapolating results from, the two field 

seasons. 

There is another potential bias with the study methodology. Point-count circles may 

overestimate avian density because temitonal birds are attracted to the observer moving 

throughout the study plot (Bollinger et a1.1988). Bollinger et al's. (1 988) study indicated 

that territorial bobolinks are far more visible and vocal during the breding season and 

their behaviour could result in an overestimate of their population numben. Polygamous 

birds are also more susceptible to double counting because of their tendency to vocalize 

more frequently when compared with rnonogamous avian species (Knight and Temple 
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1988). BoIlinger et aL(1988) does point out that although avian densities are over 

estimated with the circular plots, the technique still provides a reasonable estimate of 

population abundance. Circular plots were used to evaluate both managed grazing and 

season-long gnUng sites, therefore, any overestimation of population numbers as a 

result of observation methodology, would have been consistent in both grazing 

regimes. The use of circular plots in bath grazing systems pennits a direct cornparison 

between the fW4 grazing regimes, but may not permit a cornparison between other 

studies using a different œnsus methodology. 

5.3.1 Relative "Nemess" of Managed Grazing Systerns 

The majority of managed grazing systems in Shoal Lake have been in place for less 

than four years. According to Holechek et al- (1989). under conditions in which soi1 . - = 

erosion has not k e n  severe, recovery from severe overgrazing in the grasslands of the 

Great Plains should require less than 10 years. A separate review of the grazing 

Iiterature in the Great Plains by Kipple and Bement (1961) concluded-that most of the 

improvements in range conditions that can be expeeted h m  the adoption of specialized 

grazing management systems or changes in stocking rates ocair during the firrt five to 

seven years. The time Jag between range improvement and detectable hcreases in 

nongame bird abondance and productivity may be further increased as a result of avian 

site fidelity or site tenacity (Bollinger 1995). 
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The managed grazing plots induded in this study may simply have not had adequate 

opportunity to recover. Managed grazing systems maintainad approximately the same 

levels of forbs and grasses in 1996. despite the increase in stocking rates that ocarned 

on many of the sites. The implementation of managed grazing systems are perrnitting 

the landowners to increase their stocking rates and thus, maximire thek forage 

production for their pastures. 

5.3.2 Evidence of Overstocking and Overgrazing 

The effed of grazing by domestic livestock on grassland plant communities depends on: 

The season of use 
Intensity of grazing 
Duration of grazed and ungrazed periods (Manske et al. 1988) 

Many of the managed grazing landowners increased their stocking rates within the two 

field seasons. Only one season-long grazïng landowner increased his c a l e  numben. 

This may or may not be indicative of the management strategies employed by managed 

grazing landowners and could be dependent on short term cattle markets. The literature 

suggests that as fiequency and intensity of grazing increases. plant production and 

vigoor decreases. Palatable plants are replaœd by fewer palatabk plants and the 

range carrying capacity is reduced (Ralph et al. 1990). Vegetation sampling ïndicated 

that there was evidenœ of overgrasing in al1 of the managed graring and season-long 

grazing sites. Pussy-toes. plantain. and pasture sage were prevalent in many of the 

pastures (Anon, n-d.). These species are wnsidered ' increaser' plant species, and will 

increase as a result of over-grazing. Table 14 illustrates the stocking rate changes that 

occu rred. 
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Table 23: Changes in Stocking Rates from 1995 - 1996 Field Seasons 

1 Site 1 1 + 3 0 % ,  1 0 %  1 

- - 

Site 4 1 0 %  1 +50 % 1 
- - 

Site 5 1 +78 % 1 0% . Heifers only. no cahms 

To date. managed grazing landowners are not maximking the potential benefits for both 

range forage production and wildlife habitat that could be derived from their respective 

grazing systems. Many landowners were simply leaving their cattle too long in one 

pasture, increasing stocking rates, and repeating the grating pattern year after year 

(Anderson site). This site had fewer species, and lower total productivity (Table 9). This 

further suggests the anticipated recovery of the plant community JI1 occur much more 

slowly, and will in tum affect the avifauna nesting ability and response to the habitat 

created. 



6.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Briefiy, the research objectives of this study were to : 

Quanw individual avifauna species richness, and species abundanœ 
Determine the cumulative productivity of cornmon species 
Compare managed grazing effectiveneos in increasing nongame species 
abundanœ. richness and productMty when cornparad with season-long grazing. 
Provide remmendations for future research evaulating non-game bird species 
richness. abundance and pmductïvity in the Manitoba parkiand areas 

6.1 -1 Species Richness and Species Abundance 

Species richness in each grazing system was similar. In 1995 species richness for 

rnanaged grazïng was 13 species per plot compared with 14 species per plot in season- 

long grazing. In 1996 species richness for managed grating was 22.7 species per plot 

compared with season-long grazing that had 21 -7 species per plot. 

Abundance results were not statistically dHerent, although some species were more 

prevalent on managed grazing sites when cornpared with season-long grating sites. 

Red-winged blackbirds and clay-caiored spammrs were more abundant on managed 

grazing systems during both field seasons (although not statistically significant) and 

savannah sparrows, western meadowlarks, and Leconte' s sparrows were more 

abundant on season-long sites. Theses diierences occumd despite the macrehabitat 

similarities of the study plots. 



Nebulous condusions can be derived from productivity results. Some species, such as 

red- winged blackbirds, yellow-headed blackbirds and marsh wrens, experienced 

greater productivity on managed grazing sites. ûthers, savannah sparrows, bobolinks 

and sedge wrens achieved higher produavity on season-long systems sites. 

Productivity data yielded inconsistent results, as significant differenœs were detected in 

1996 but not in 1995- 

No signifiant differenœs were detected in vegetation structure, composition, or height 

when season-long and manged grazing sites were compared. It does appear that 

vegetation litter, and height have been marginally increased in managed grazing sites- 

Incidence of bare ground is also reduœd in managed grazing sites when the percent 

cover estimates between managed grazïng and season-long graa'ng sites were 

compared. However. it is not apparent if such increases are sufficient to provide 

increased cover and protection for non-game species. 

The resuits suggest that it is not only the type of grazing system on a particular habitat 

that influences nongame species abundanœ and producüvity. Rather. there may be a 

whole spectnim of factors that may affect what quality of habitat is avaiiable for non- 



game birds. This study has examined some of these factors (stockhg rates, habitat 

fragmentation, predation rates. etc.) but there is still a plethora of factors that rnay 

influence avian habita seledion. To date very Mtle published research has been 

conducted on grassland songbird communities and current knowledge is restricted to a 

general understanding of their distribution. habitat requirements and lik history (Poston 

et al. 1990). Exadly what factors rnay influence nongame birds habitat selection rnay 

never really be deterrnined, but conservation efforts should take into consideration that 

non-game binl species require diverse habitats. It is also important to know what 

influenung fadon increase a species vulnenbilty , to guide further conse wation efforts 

directed at maintaining species population levels ( BohningGaese and Bauer, 1996). 

Non-game birâ species were not influenced by the macro-habitat similarity between the 

grazing systems (percentage of wetland, grass. shrubs etc-) and specific habitat 

requirements rnay be very dfierent for some species. The results of this study 

indicates that non-game birds rnay be cueing into subtle micro-indicators of haôitat. 

It is difficult to integrate al1 the factors that contribute to whether a non-game bird . 

species rnay sucœed in a partiwlar environment. Many extemal factors influence what 

habitat is found in a given plot at any one time. The current stocking rates, and methods 

of managing the grazing systems examinad in this study, do not appear to be 

significantly increasing the amount of vegetation cover available to non-game birds and 

non-game birds are subsequently not more abundant, or more productive on the 

managed grazhg sites. 
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This research has answered a few questions but a brger question still remains: why are 

managed g-g systems not inaaasing non-game producüvity and abundanœ? 

What other factors are at work and can they be improved so that non-game bird 

populations can be stabilized? To determine what these facto= are, the folIovuhg 

recommendations should be included in future studies; 

1) Improvement of the mearch design; 

Plot sues should be reduced, so that habitat heterogeneity can be reduced- 

Censuses were designed to capture the essential composition of breeding bW 

communities and were not designed to provide an exhaustive list of bird species. 

However, the accuracy of non-game bird identification within heterogeneous habitat 

and a reduction of observer bias can be achieved by reducing the size of the study plot. 

Similar studies conducted in the aspen parkland of Alberta have used 75-m plots 

because of the naturally wxumng habitat heterogenity ( Prescott and Murphy, 1996; 

Prescott and Wagner, 1 996). 

lncrease the number of study plots, so that if plots are hayed, or not grazed 

according to the managed grazing agreement, the plot can be removed from the study. 

lncreasing the numbet of plots will permit the indusion of more non-game bird species 

so that a larger avian community can be examined without affecting the statistical 

'robustness". 

Gather data for a three-year period so that trends in non-game species abundance, 

richness. and productivity may be more thoroughly investigated and an overall average 

rather than annual averages may be determined. 
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2) Enhance landowned conservation agency communication; 

Researcher and conservation group field managers should work more closely with 

the landownen. Landouuners should be provided with m u e n t  feedbadc suggesting the 

range conditions and plant wmmunity compositions so that they can be better informed 

for when they make their stocking rate decisions. 

Managed giamg systems should by evaluated on a semi- regular basis. by 

conservation authorities such as Ducks Unlimited Canada andlor Manitoba Habitat 

Heritage Corporation. This will ensure that maximum benefits for forage production and 

wildlife can occur. 

Re- examine the managed g-ng systems in this study after they have been 

established for 5 of 6 yean. It is possible that the managed grazing systems examined 

in this study had not had sufficient time to recover from chronic over-grazing, or the 

avifauna cornmunity had yet to experience the benefits from the improved range 

condition- 

Do managed grazing systems really work? The answer may depend on the 

management goal. If the main management concem of rnanaged grazing systems is to 

rnaintain avian species abundance, richness and productivity then in the very least, 

they maintain approximately the same levels when compared with season-long 

grazing. If managed grazing systems are designed to increase forage production. the . 

increased stocking rates on the pastures would suggest that grazing systems are 

successful. Whether the goals of enhancing wildlife habitat and maximking forage 

production can be compliementary, it may simply be too early to tell. In the increasingly 

fragmented landscapes in which grassland avifauna subsists, it does appear that, in the 

very least, managed gmzing systems are not detrimental to nongame bird species. 
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Appendices 





Species list 1995 and 1996 
(Oder and Nonmcndature fdlows American Omilhologists Union 1983) 

Species Observed in 

Homed Grebe* (Podiceps auMus) 
American Bïttem (Botaums Ienüginosus) 
Canada Goose (Branta canadensis) 
Mal lard (Anas platyrhynchos) 
Gadwall (Anas sfrepera) 
Green-winged Teal (Anas crecca) 
Northem Pintai1 (Anas acuta) 
Northem Shoveler (Anas clypeata) 
Blue-winged Teal (Anas discors) 
Cawsback (Aythya valisinena) 
Red head (Aythya amencana) 
Common Merganser (Mergus merganser) 
Virg in ia Rail (Rallus Iimicola) 
Sora (Ponana carolina) 
Yellow Rail (Cotumicops novebomcensis) 
American Coot (Fulica amencana) 
American Avocet Ir( Recurvimstm americana) 

I Killdeer (Charadmis vociferus) 
Marbled Godwit (Limosa fedoa) 

l Willlet (Catoptmphorus semipalmatus) 
G reater Yellowleg s ( TMga melanoleuca) 

I Wilson's P halarope (Phalampus tncolor) 
i Common Sn ipe (Gallinago gallinago) 
I 

i Upland Sandpiper (Bartramia longicauda) 
Ring-billled Gull (Larus delwarensis) 
Black Tem (Chlidonias nigeo 
Bald Eagle (Haliaeetus leucocephalus) 
Northem Harrier (Circus cyaneus) 
Sharp-shinned Hawk (AccipterstnBtus) 
Broad-winged Hawk (Buteo plalyptems) 
Red-tailed Hawk (Buteo jameicensis) 
S h a rp-iailed Grouse ( 7"''anuchus phasianellus) J 
Mou ming Dove (Zenaida macmum) 
Great Homed Owl (Bubo virginianus) 
Northern (Common) Flicker (Colaptes aumtus) 
Down y Wood pecker (Ficoides pubescens) 
Eastern King bitd (Tyrannus fyrannus) 
Western Kingbird A(Tyrannus verticalis) 
Eastern Phoebe (Sayomis phoebe) 
Least Flycatcher (Empidonax minimus) 



Alder Flycatcher (Empidonax alnorum) J 
Homed Lark (EmmophiIa alpestris) J 
Tree Sw allow ( Tachycineta bicolor) J 
Barn Swallow (Hinrndo ~s t rca)  J 
Blue Jay (CyanocMa cnslatata) J 
Black-billed Magpie (Pica pica) J 
American Crow (Corws brachyhynchos) J 
Common Raven (Corvus mm) J 
8 lac k-capped C hickadee (Pams atncapilIus) J 
House Wren (Tmglodytes aedon) J 
Mars h Wren (Cistothotus palusbis) J 
Sedge Wren (Cisfofhoms platensis) J 
Mountain Bluebird (Sialia cumcoides) J 
Swainson's Th tus h (Cathams ustulatus) 
Amencan Robin (Turdud migraforfus) J 
Gray Catbird (Dumetella cardnensis) J 
Brown Thrasher (Toxestoma m m )  J 
S prag ue's Pipit ( Anthus spragueii) J 
Cedar Waxwing (Bombycilla cedmm)  J 
Red-eyed Vireo (Vireo olivaceus) J 
Warbling Vireo (Vireo gibus) J 
Cape May Warbler (Denddca tigrha) 
Yellow-rumped Warbler (Oendmica cornnafa) J 
Palm Warbler (Oendmica palmam) 
Yellow Warbler (ûendroica petechia) J 
Corn mon Yellowth roat (Geothlypis trichas) J 
Rose- b reasted Gros bea k (Pheuticus ludovicianus) J 
Grasshopper SparrowA (Ammodmus savannatum) J 
Leconte's Sparrow (Ammodmus leconteii) J 
Sharp-tailed Sparrow (Amrnodramus caudacutus) J 
Vesper Spanow (Pooecetes gramineus) J 
Savannah Sparrow (Passemuls sandlvichensis) J 
Song Sparrow (MelospRa melodia) J 
Ch ip ping Sparrow (Spizella passenna) J 
Clay-colored Sapnow (Spkella pallida) J 
White-throated Sparrow ( ZonoMcha albicollis) J 
Swamp Spanowit (Melospria geotgiana) J 
Bo bolin k (Dolichonyx oryzivoms) J 
Western Meadowlark (Stumella neglecfa) J 



Species Observed l%!s 

Ye l l ow- headed Blackbitd (XanthocephaIus xanbhocephalus) J 
Red-winged Blackbird (Agelaius phoeniceus) 
Brewer's Blackbird (Euphagus cyancepha/us) 
8 rown-headed Cowbird (MoIothtus afer) 
Common Grackle (Quiscalus quiscaIus) 
No rt hem O fiole (Ictervs galbula) 
Arne rican Goldfinch (Carduelis bistis) 
Purple Finch (Carpodacus purpureus) 

A Species found only on season-iong grazing sites * Species found only on managed grazhg sites 
/ Species observed in 1995 andlor 1996 field season 
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Abundance 1996 
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