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Key Findings
•

The density of partridge pairs decreased from 133 pairs (22.4 pairs/km2) in spring 2018 to
113 pairs (19.0 pairs/km2) in spring 2019 on the Enchant Farm.

•

Counts in October revealed very poor recruitment again in 2019 with only 288
individuals remaining from a spring pair count of 113.

•

Resource selection function analyses using 2016–2019 partridge count data indicates that
important predictors of spring partridge pair occurrence include: distance to woody
vegetation, shrub height, and density of linear edge within 50 m.

•

Important predictors of fall coveys include: distance to edge, distance to nearest covey,
and density of linear shrub within 50 m.

•

We detected 55 wildlife species during our 2019 biodiversity surveys on the Enchant
farm and control sites.
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Abstract
We have a long-term working relationship with a modern farm to evaluate approaches for reestablishing vibrant upland game bird densities while maintaining a profitable farming operation.
We also monitor a range of non-target species to assess how these treatments impact biodiversity
(amphibians and songbirds). We trial enhancements that focus on improving habitat features
important for nesting, brood rearing, and winter survival of pheasants and grey partridge. This
includes approaches within the crop, the juxtaposition of crops types and rotation, harvest
method, field edge improvements, water management and wetlands, and trialling seed mixes
important for chick survival. In 2019, we trialled a perennial seed blend that is designed to be
self-sustaining, provide vertical structure, and flowering plants. We planted Roundup Ready
Corn to provide escape and thermal cover but to also help control unwanted weeds. The
landowner planted 8.5 km of additional shrub rows (8,525 shrubs) to increase territorial space on
the farm. We seeded approximately 2,000 willow stakes around wetlands and 800 giant wild rye
plugs in patches. Winter was unseasonably cold in February with a prolonged period of freezing
temperatures below -20oC. The density of partridge pairs decreased slightly on the farm from
133 pairs in spring 2018 (22.4 pairs/km2) to 113 (19.0 pairs/km2) in spring 2019. Autumn
partridge totals also had a slight decrease from 315 in October 2018 to 288 in 2019. Pheasant
numbers increased almost threefold in 2019.
Introduction
Crop production has evolved dramatically since the post-war recovery following WWII.
Advances in equipment, knowledge, irrigation, and chemical applications have increased yields
and decreased farm risk, but these advances have also had the unintended consequence of
reducing resources important for game birds. With more than 24 million acres now under
cultivation in Alberta, hunting opportunity for upland game birds has diminished substantively.
We have a long-term working relationship with a farm to evaluate approaches for re-establishing
vibrant upland game bird densities while maintaining a profitable farming operation. We also
monitor a range of non-target species to assess how these treatments impact biodiversity
2

(amphibians and songbirds). We trial enhancements that focus on improving habitat features
important for nesting, brood rearing, and winter survival of pheasants and grey partridge. This
includes approaches within the crop, the juxtaposition of crops types and rotation, harvest
method, field edge improvements, water management and wetlands, and seed trial plots.
Beginning in 2014, the initial two years of the project focused on collecting baseline data to
allow for comparisons in the future.
Methods
The farm is located near Enchant in a landscape highly fragmented by a mix of irrigated and
dryland farming. The farm has 974 acres of irrigated land under cultivation and is rented to a
local seed producer. The cultivated land is divided among eight fields, all with modern irrigation
pivots. The farm is not a natural system, so our approach is to target enhancements that are
compatible with modern farming and take advantage of marginal areas. For example, chick
survival is closely linked to insect abundance, so we are testing seed varieties in mixes to
evaluate their suitability as brood-rearing habitat. A brood-rearing mix is being trialed in dryland
areas that currently lack insect-rich habitat.
A similar approach is taken with seed varieties that mimic the tall structure provided by shrubs.
Tall structure is an important resource for game birds as males defend their territory from other
males of the same species (i.e., spacing behavior). As such, by providing additional linear tall
structured habitat we predict that more territorial space will be created, enabling more pairs on
the farm. As these territories are filled over time (i.e., among years) we predict that male territory
size will decrease as competition for space increases. As densities increase, we anticipate this
spacing behavior will enable territories every 75–80 m in areas with linear shrub habitat
consisting of > 2 rows that are 1.5m and taller.
We initially trialled tall seed varieties in plots (sorghum, millet, and corn) and assessed
germination and growth in dry and irrigated locations. Shrubs take at least five years to grow tall
enough to be beneficial to these species, so these annuals provide a short-term alternative.
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Annuals are cheaper over the short term, and for some operators they may be the only viable
option for creating territorial edge habitat.
We also plan to explore within crop strategies that may improve chick survival, site fidelity, and
winter survival. Secondary cover crops that sit below the primary crop may provide more
invertebrates for chicks and offer hiding cover over the fall and winter after the primary crop is
cut. Cover crops may also benefit farm operations by adding nutrients to the soil. Stripper
headers are a new technology that cut very near the top of cereal stems, removing only the grain
head. They leave much taller stubble, which may provide better escape and roosting cover, and
possibly improve site fidelity and overwinter survival. These headers may benefit farmers if they
improve moisture retention, reduce erosion, and contribute organic content to the soil.
Habitat use was characterized using Resource Selection Function (RSF) models and compared to
randomly available points throughout the property using partridge survey data from 2016 to
2019. RSF models will inform us on which habitat features partridge are selecting (i.e.,
proportional use higher than expected based on availability) or avoiding (i.e., proportional use
less than expected based on availability). Constructing multiple RSF models will allow us to
determine if there is any change in the habitat features occurring in the top RSF models or if the
strength at which these habitat features are selected/avoided by partridge changes between
years/seasons.
Habitat variables we included in the RSF models were habitat type (grassland, cropland, woody
vegetation (which includes spruce plantings and shelterbelts), wetland, and anthropogenic habitat
(developed areas such as houses, bin yards, canals, and roads)), distance to habitat features (crop,
shelterbelt, wetland, developed area, road, edge habitat, feeder, nearest pair or covey, habitat
enhancements (brood mix, Elmay mix, sorghum, corn, mowed strips)), height and shrub row
number of nearest shelterbelt, nearest crop stubble type, and the density of wetland area, linear
edge, and linear meters of shrub within 50, 100, 250, and 500 m buffers. We tested all variables
independently for associations with partridge occurrence and collinearity, then combined them
together into a global model. Based on their predictive power, the top subsets of the global model
were averaged to identify habitat variables with the strongest association to partridge occurrence.
4

We also investigate ways to gain more utility from runoff and irrigation water while reducing
unintended consequences. Surface water causes erosion and can move unwanted nutrients into
canals and reservoirs; these nutrients may also leach into groundwater. We are mapping contours
and siting wetlands that will act as water filters. Wetland areas are important for wildlife, and the
surrounding vegetation is a hotbed for insects that are vital for chick survival. Cattail complexes
also serve as refuge areas for pheasants during cold winter periods.
Baseline biodiversity monitoring is completed each year at sites on and off (control sites) the
farm to allow for a comparison of patterns over time. As the project continues, we will establish
graduate student projects in partnership with universities to help answer specific questions.
Results
In 2019, we trialled a perennial seed blend (Table 1) that is designed to be self-sustaining,
provide vertical structure, and flowering plants. This mix was planted on both dryland and
irrigation. The trials under irrigation grew well while the dryland trials had sporadic germination
and limited growth. We will continue to monitor this seed blend for the next couple of years. The
Roundup Ready Corn seed grew very well in both irrigation and dryland. It provided excellent
vertical structure and was easy to control weeds. The giant wild rye plugs survived their first
growing season with limited growth. We will continue to monitor their growth and assess their
relevance for habitat plantings.
Table 1.

Seed varieties and percentages that were used in the Edge Habitat Mix.

Seed Variety

Percentage (%)

Synergy Alfalfa Blend

14

Leo Birdsfoot Trefoil

2

Sainfoin

30

Intermediate Wheatgrass

14

Dahurian Wild Rye

9

Sunflowers

5
5

Tall Wheatgrass

17

Balo Phacelia

5

Red Clover (double cut)
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The landowner planted 8.5 km of additional shrub rows (8,525 shrubs) to increase territorial
space for partridge and pheasants on the farm. This 8.5 km consisted of 2.1 km of two-row
shelterbelt along with 0.86 km of five-row shelterbelt; adding a total of 2.96 km of linear edge.
Additionally, 2,000 willow stakes were harvested and planted around the wetlands to help
establish riparian areas and provide soil stabilization and habitat.
The density of partridge pairs decreased slightly on the farm from 133 pairs in spring 2018 (22.4
pairs/km2) to 113 (19.0 pairs/km2) in spring 2019. Pair density was still much greater on the farm
than at control sites (4.5 pairs/km2) in 2019. Autumn densities also had a slight decrease in
partridge numbers from 315 in October 2018 to 288 in 2019, suggesting low recruitment again
going into 2020. Partridge densities on control sites during fall 2019 had a dramatic increase,
which was slightly less but comparable to the Enchant farm (43.5 partridges/km2 on control sites
vs. 48.5 partridges/km2 on the farm). The farmer planted perennial habitat in low-lying mesic
areas on some of these control sites, which may partially explain this unexpected increase in fall
numbers. Based on comparison of spring survey results, pheasant numbers increased almost
threefold (nine males, two females) likely due to a milder winter overall and more snow-free
days than in 2018/19.
The habitat variables that were important predictors in the resource selection function analysis
for the occurrence of spring grey partridge pairs were: distance to edge, distance to woody
vegetation, density of shrub edge, shelterbelt height, number of shrub rows, and wetland area. In
2016, probability of partridge occurrence peaked near shelterbelts that were 2 m tall and
decreased near shorter and taller woody vegetation. The probability of partridge occurrence also
increased as the number of rows in the nearest shelterbelt increased. In 2016 and 2017 the
probability of partridge occurrence decreased as the amount of wetland in the surrounding area
increased. The influence of wetland area was found to have the greatest effect within a 500 m
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buffer of partridge detections in 2016 and a 100 m buffer in 2017. The probability of partridge
occurrence in 2017 increased as linear meters of shrub increased within a 50 m buffer (i.e.,
density of shrub edge). In 2017 and 2019 the probability of partridge occurrence decreased the
further away a site was from edge habitat and the same relationship existed for distance to woody
vegetation in 2018. Distance to woody vegetation and distance to edge were strongly correlated
with each other and therefore only the variable with greatest predictive power was used each
year. When all four years of spring partridge survey data were combined, the probability of
partridge occurrence was greatest at sites less than 100 m from woody vegetation (Figure 1),
greater than 200 m of linear edge within a 50 m buffer (Figure 2), and near shelterbelts that were
1.5 m or taller (Figure 3). Partridge pair occurrence was higher than expected in grassland and
woody vegetation and less than expected in cropland. Occurrence was also twice as likely in
grassland than cropland and 4 times more likely in woody vegetation (Figure 4).

Figure 1.

Probability of grey partridge pair occurrence as distance to woody vegetation
(shelterbelt) increases.
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Figure 2.

Probability of grey partridge pair occurrence as density of edge increases.

Figure 3.

Probability of grey partridge pair occurrence as height of the nearest shelterbelt
increases.
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Figure 4.

Probability of grey partridge pair occurrence in each of the main habitat types found
on the Enchant farm.

Habitat variables that were important predictors of the occurrence of fall partridge coveys were:
distance to edge, distance to woody vegetation, density of shrub edge, density of total edge,
shelterbelt height, number of shrub rows, and density of wetland area. The probability of covey
occurrence increased with shelterbelt height in 2016 and the number of shrub rows in 2018.
Distance to edge and distance to woody vegetation were also strongly correlated during fall
counts and covey occurrence decreased as distance to these variables increased from 2016 to
2018. Covey occurrence increased with linear meters of shrub in a 50 m buffer in 2016. The
same relationship was true for linear edge within 50 m, although the probability of covey
occurrence remained constant as linear edge exceeded 200 m. The probability of covey
occurrence in 2019 was greatest when wetland area was between 2,000 – 8,000 m2 within a 100
m buffer. When all four years of fall partridge survey data were combined, the probability of
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partridge occurrence decreased as distance to edge and distance to the nearest covey increased,
and increased (Figure 5 and 6) as linear meters of shrub within 50 m increased (Figure 7).
Partridge pair occurrence was greater than expected in grassland and woody vegetation habitat
and only slightly greater in woody vegetation (Figure 8).

Figure 5.

Figure 6.

Probability of grey partridge pair occurrence as distance to edge increases.

Probability of grey partridge pair occurrence as distance to nearest covey increases.
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Figure 7.

Probability of grey partridge pair occurrence as density of shrub edge increases.

Figure 8.

Probability of partridge covey occurrence in grassland and woody vegetation
habitat types.
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Based on our RSF results, spring pairs and fall coveys have a strong association with woody
vegetation and are typically found in areas with high densities of linear edge at a very fine scale
(within 50 m) or within 100 m of edge habitat. Shelterbelts make up 96% of the woody
vegetation on the farm and appear to be the preferred form of linear edge. Taller shelterbelts,
around 2 m in height, are the most common on the farm and appear to receive the most use. The
number of shrub rows in shelterbelts had a positive association with partridge occurrence, but
only for one year of spring and fall results. Therefore, it is likely beneficial to plant more than
one shrub row in shelterbelts but striving for a shelterbelt row number closer to the mean (i.e.,
3.25 shrub rows) would be more efficient and economical than increasing the number of rows
beyond this point based on the inconsistent relationship. Wetlands likely provide valuable edge
habitat, but our results show that for some years there is a threshold to wetland area and too
much wetland area within the surrounding landscape is likely to have a negative influence on
partridge occurrence. Lastly, fall coveys were found to occur closer together, likely because of
clustered resources and disproportionate habitat use and not because of partridge coveys actively
selecting to be close to one another. Evidence to support this comes from strong correlations
between distance to partridge pairs or coveys and distance to other habitat features, such as
woody vegetation, edge, and feeders during multiple years.
Our biodiversity surveys recorded 50 bird species, four mammals, and one amphibian on the
farm, with brown-headed cowbird being the most detected species followed by clay-colored
sparrow and Savannah sparrow. Ten waterfowl species were detected on the farm, with mallard
being the most common.
Hunting occurs annually on the farm. For the past four years harvest has occurred with
waterfowl, deer, and pen-reared male pheasants. We did not have a grey partridge harvest in
2019 due to the decrease in their numbers. The landowner releases pen-reared male pheasants
each fall for harvest in the same year. The site was also used in 2019 by Pheasants Forever to
host a mentored hunt with students from a local college. Pen-reared male pheasants were used
for this event.
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Conclusions
Finding approaches that increase game bird densities while complementing or minimizing
impacts to farm operations is key for convincing producers that both goals are attainable on the
same farm. We anticipate that overall species biodiversity and abundance will benefit from
enhancements targeted for game birds.
Communications
•

Published an article in the spring/summer edition of Conservation Magazine highlighting
some of the findings and accomplishments of the Enchant Farm.
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Photos

A ring-necked pheasant seen on the farm in the summer. Photo: Samuel Vriend
13

A ring-necked pheasant seen at a feeder on the farm. Photo: Samuel Vriend

White-tailed deer on the farm in the winter. Photo: Samuel Vriend
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