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Controlling Damage by Ring-Necked Pheasants to Sprouting Corn

In Southwestern Idaho

INTRODUCTION

Since the beginning of agriculture humans have had to

deal with depredations to crops by animals (Davis 1974, Hunter

1974). Many damage control practices have been developed, but

despite innovations, birds still damage enormous amount of

crops every year (Degrazio 1978, Conover 1982).

The eating of planted seeds and pulling of sprouts are

common forms of agricultural damage caused by birds

(Heisterburg 1983). Many species are involved, but those

causing the most damage in the United States are grackles

(Quiscalus spp.), crows (Corvus brachyrhynchos), red-winged

blackbirds (Agelaius phoeniceus), and ring-necked pheasants

(Phasianus colchicus) (Stone and Mott 1973, Stickley and

Guarino 1972, Guarino and Forbes 1970).

Damage by ring-necked pheasants to sprouting crops has

been recognized for many years (Dambach and Leedy 1948). In

a survey of U.S. state game management agencies, 11 labeled

pheasants as agricultural pests (Mcdowell and Pillsbury 1959).

In another survey, 15 of 25 states cited pheasants as damaging

sprouting corn and 12 states considered pheasants as the most

important species damaging sprouting corn (Stone and Mott

1973). A consolidated estimate of damage to corn by all
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species in all 50 states was between $6 and $49 million/year.

Damage to sprouting corn by ring-necked pheasants occur

in characteristic patterns. Small fields located in areas

containing few total acres of corn and high densities of

pheasants are most susceptible to damage (Stone and Mott

1973). Within fields where depredation occurs, most damage

is confined to the marginal rows (Dambach and Leedy 1948, West

et al. 1969). Damage begins shortly after planting and

continues until sprouts exceed 10 cm in height (Dambach and

Leedy 1948, West et al. 1969). Cool weather may prolong the

period of vulnerability by retarding germination and growth

of sprouts (Stone and Mott 1973, Farkas 1985). Feeding

generally occurs linearly along rows (Dambach and Leedy 1948).

Sprouts are either dug from the ground or pulled once they

emerge, to reach the seed attached to the developing sprout.

This foraging behavior leaves a characteristic hole resembling

a shallow inverted cone steep on 1 side and sloping on the

other (Dambach and Leedy 1948, West 1969). Although damage

regionally may be negligible, locally it can be serious

(Dambach and Leedy 1948, Stone and Mott 1973).

An effective method for controlling ring-necked pheasant

damage to sprouting corn has been sought for many years.

Loyster (1944) and Chaddock (1941) both reported redlead oxide

effectively repelled pheasants when used as a seed treatment.

However, later investigations indicated that redlead oxide and

9 additional repellents did not reduce damage to sprouting
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corn by pheasants (Dambach and Leedy 1948). Providing

supplemental food by spreading a trail of corn around the

border of fields did effectively deter pheasants from damaging

sprouting corn (Dambach and Leedy 1948, Farkas 1985).

Treatment of corn seed with methiocarb is a well proven method

of protecting sprouting corn from damage by ring-necked

pheasants (West 1968, West et al. 1969, Besser and Knittle

1976, Farkas 1985). However, methiocarb is no longer

commercially available and may have its registration revoked

by the Environmental Protection Agency. State and federal

laws restrict the use of alternate repellents (Hood 1978,

Marsh 1981).

Damage to corn by ring-necked pheasants has been a

persistent problem in Idaho. Each year the Idaho Department

of Fish and Game receives numerous complaints of pheasants

damaging sprouting corn in the southwestern portion of the

state, but the extent of damage is undocumented (Johnson

1988).

The Idaho Department of Fish and Game responds to

complaints of damage to sprouting corn by pheasants by

distributing firecrackers and fuse rope at no cost to farmers.

This practice is expensive ($5,000 some years), while its

effectiveness is often questioned. Many farmers also

independently apply damage control treatments including the

use of gas cannons, scarecrows, provision of alternate food,

periodic hazing, shooting, and poisoning. Although the
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relative worth and practicality of treatments are often

debated, the need for an effective and cost efficient damage

control technique is uncontested.

The goal of this project was to provide the information

required to develope an inexpensive, practical, and effective

method for controlling damage to sprouting corn by ring-necked

pheasants. The objective set to meet this goal was to compare

several damage control techniques with each other and

untreated areas, first in plot experiments and then in field

trials carried out in production corn fields.
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STUDY AREA

All experiments were conducted in Canyon County of

southwestern Idaho. Research activity centered on the Fort

Boise Wildlife Management Area in 1988 and in the vicinity of

Nampa and Caldwell in 1989. Precipitation averages 25 cm

annually. Temperatures range from -300 C to 430 C, but average

20
0 C in the summer. The growing season is 145 to 160 days

long. Soils are generally deep, well drained and fertile.

Topography is flat to gently rolling.

The Fort Boise Wildlife Management Area (FBWMA), located

approximately 5 km northwest of Parma, Idaho is managed for

waterfowl production by The Idaho Department of Fish and Game.

The 730 ha area lies at the confluence of the Boise and Snake

Rivers. The FBWMA is composed of irrigated fields, grassland,

shrubland, deciduous cover, developed wetlands, and meandering

channels. The area supports a variety of wildlife, including

a population of ring-necked pheasants. All three of the corn

fields (2, 6, 6 ha) on the FBWMA in 1988 were used for

experiments. The fields were irrigated, surrounded by

extensive cover, and actively used by pheasants.

Agriculture is the dominant land use in the

Nampa/Caldwell area, with over 80 different crops grown each

year. Fields are generally less than 20 ha in size and are

irrigated. Permanent cover in the form of deciduous

woodlands, shrublands, and grasslands was restricted to
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uncultivatable areas surrounding natural watercourses, public

land, and margins of canals. A diversity of wildlife species

were present, including populations of ring-necked pheasants.

Thirty-nine privately owned corn fields ranging from 0.25 to

20 ha were used for evaluations. All fields were bordered by

cover on at least one side and were actively used by

pheasants.
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Figure 1. Location of study areas in southwestern Idaho,

1988-1989.
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METHODS

The study was conducted over a 2 year period, with a

slightly different emphasis each year. Activity in 1988

focused on the evaluation of damage control techniques through

the use of plots on corn fields grown for wildlife food and

cover. Activity in 1989 focused on the evaluation of damage

control techniques in production corn fields. Results from

both study phases were used to develop a protocol for

minimizing damage.

PLOT EXPERIMENTS

A randomized complete block design was used to evaluate

5 treatments (4 damage control techniques and matching

controls). This design allowed the evaluation of treatments

in a small area where damage was expected to be patchy.

Each of 3 fields was divided into 4 blocks, each side of

the field being a block. Within each block, 5 plots were

placed and randomly assigned one of the 5 treatments (Appendix

A). Plots were designed to encompass as much area as possible

within a block, while still allowing a buffer between plots.

Plot depth (distance into the field from the border) was

limited to 15.3 m because damage was expected to be heaviest

along field margins. Different plot sizes were used, but size

was consistent within a given block (Table 1).
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Table 1. Plot sizes and spacing by field, Fort Boise Wildlife

Management Area, Idaho, 1988.

Field # of blocks Dimensions (width*depth) Spacing

1 2 12 rows * 15.3 m 6.4 m
2 15.3 m * 16 rows 6.1 m

2 1 12 rows * 15.3 m 6.4 m
2 15.3 m * 16 rows 6.1 m

3 2 16 rows * 15.3 m 3.4 m
1 15.3 m * 16 rows 6.1 m

Four different techniques were selected for evaluation

based on the following process and justification. All

potential damage control techniques were grouped into 5

categories: scaring devices, chemical repellents, provision

of alternate food, exclusion, and pest resistant crops (Table

2). The options of exclusion and pest resistant crops were

eliminated because of the expense involved and impractibility.

Treatment selections were made from the remaining 3

categories.

The evaluation of scaring devices was limited by the

experimental design. Because plots were assumed to be

independent units, no treatment that affected adjacent plots

could be evaluated. Bird scaring reflective tape was selected

for evaluation because it was the only scaring device option

that met that criteria.
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Table 2. A summarization of all bird damage control

practices considered for evaluation, 1988-1989.

METHOD DESCRIPTION

I POPULATION CONTROL - A wide array of techniques are
available. None are
applicable to this study.

II PREVENTATIVE MEASURES

A. Scaring Devices

1. audio scaring devices
a. gas cannons
b. taped distress calls
c. sirens
d. pyrotechnic devices

2. visual scaring devices
a. reflectors
b. sophisticated scarecrows

1. realistic human models
2. predator models

c. innate fear provoking stimuli
1. corpses of con-specifics
2. distinctive markings

d. flashing lights

B. Chemical Repellents

1. aversion to sickness

2. aversion to taste

3. aversion to smell

4. tactile aversion

C. Alternate Food Sources

D. Exclusion

E. Pest Resistant Crops
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The use of chemical repellents for agricultural purposes

is limited by State and Federal laws (Hood 1978, Marsh 1982).

Two categories of repellents are legal and practical for

protection of sprouting corn: seed treatment and foliar spray.

Only 2 bird repellent seed treatments are licensed and

commercially available. Both are produced by Ortho Products

and use Lindane as the active ingredient. Isotox Seed Treater

(F) was selected. The option of a foliar spray was restricted

to treatments which created a burning sensation when eaten.

Miller Hot Sauce Animal Repellent was chosen because of its

availability and long history of use by many agencies for a

variety of damage problems.

Provision of alternate food (whole corn) was selected

as a treatment because it has been reported to be effective

at reducing damage by pheasants to sprouting corn and has

often been cited as a technique used to reduce damage by birds

(Stone and Mott 1973; Dambach and Leedy 1948; Farkas 1985).

Plots treated with reflective tape had a stake, 1.25 m

in height, placed at each corner which supported two strands

of tape enclosing the perimeter of the plot. The first strand

of tape was suspended 30 cm above the ground and contained 10-

15 twists between attachments. The second strand of tape was

suspended 90 cm above the ground and contained 20-25 twists

between attachments.

Prior to planting the experimental fields, plots selected

for treatment with Isotox were delineated. During the initial
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planting procedure these plots were left unplanted. Isotox

was then mixed with the seed directly in the hopper boxes at

the recommended application rate and planted in the

appropriate plots. The same equipment was used to plant all

fields.

Plots treated with Miller Hot Sauce Animal Repellent (a

foliar spray) were treated when sprouts emerged and after

every measurable rain. The initial application was at the

rate recommended on the label. Subsequent applications were

three times that rate. A "garden type" sprayer was used to

apply the repellent. The sprayer nozzle was held

approximately 30 cm above the ground and a constant spray was

emitted while slowly walking down the row.

Plots treated with alternate food had approximately 2 1

of whole corn broadcasted over them each day. Application

was made in the late afternoon to insure the presence of food

during evening and morning feeding periods.

Plots were assessed twice: once when sprouts were 4 cm

tall and once after they exceeded 10 cm in height. Three

variables were measured: 1) the number of sprouts removed,

2) the number of sprouts damaged, and 3) the number of

undisturbed plants present. The number of removed and damaged

sprouts were summed as the number of disturbed sprouts for

analysis. Plots with rows oriented parallel to the field

border were assessed on a per row basis. Plots with rows

perpendicular to the field border were divided into three
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segments parallel to the field edge. Variables were then

recorded by row and section.

Prior to the establishment of treatments, unplanted

fields were observed for a total of 65 hours (equal

observation in all daylight time periods). From this

information a morning and a evening peak use period were

selected for observing test fields after treatments were

established.

A different test field was observed each morning between

0700 and 0800 MDT. Another was observed in the evening

between 1900 and 2000 MDT. The number and sex of pheasants

in the field were recorded at 30 minute intervals.

The predominant statistical tool used for the evaluation

of treatment effects was randomized complete block analysis

of variance. Tukey's studentized range test was used to

categorize differences among treatments.

FIELD EXPERIMENTS

All corn fields used in 1989 were selected to ensure a

uniform, "worst case" situation where damage by pheasants was

expected. Fields of sweetcorn grown for seed were used

exclusively.

Selections of fields for treatment application were made

by first asking farmers that frequently experience damage to

identify fields they considered vulnerable to damage. Those
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fields were inspected and accepted for evaluation if they were

bordered on 1 or more sides by cover harboring pheasants.

Control fields were necessarily selected in an alternate

fashion because farmers were unwilling to leave vulnerable

fields unprotected from damage. However, many farmers did not

notice damage until the crop was no longer vulnerable or had

insufficient time to apply their own treatments.

Consequently, a pool of unprotected fields became available

as corn sprouts approached 10 cm in height. Fields that had

cover harboring pheasants on at least 1 side, had not been

"treated" for damage reduction, and where damage was still

identifiable, were accepted as controls.

Four treatments were selected for evaluation based on

their cost, ease of application, and anticipated

effectiveness: 1) hawk-kites, 2) bird scaring reflective

tape, 3) provision of alternate food, and 4) firecrackers on

fuse rope. Each treatment was applied approximately 5 days

after planting, but prior to the emergence of sprouts.

Treatments were maintained until sprouts exceeded 10 cm in

height.

Test fields protected by hawk-kites were divided into 2

categories, small and large. Small fields (< 1 ha) were

protected by 2 kites, each placed in the center of the border

of opposing sides. Large fields (> 1 ha) were protected by

4 kites, each placed in the center of the 4 borders.

Kites were suspended with 5 m of 3 cm PVC pipe topped
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with a 45 0 joint to which another 1 m of pipe was added. One

m of nylon string divided by a swivel attached the kite to the

pole. The apparatus was supported by sliding the entire

assembly over a 2 m metal fence post (Appendix B).

Fields treated with provision of alternate food were

protected on all sides bordered by cover harboring pheasants.

Whole corn was soaked for at least 24 hours before being

spread in a trail along the edge of the field. The supply

was replenished at 5-6 day intervals.

Fields treated with reflective tape were protected on all

sides bordered by cover harboring pheasants. Two strands of

tape were supported on wooden stakes placed at 20 m intervals.

Strands were located 30 cm and 90 cm above the ground. Ten

to 15 twists were placed between attachment points (Appendix

B).

Fields treated with firecrackers were protected on the

side deemed most vulnerable to damage. The fuses of

firecrackers were inserted into fuse rope at intervals that

caused a detonation approximately every 15 minutes. The

length of fuse rope was adjusted to protect fields for 2 hours

after first light and 2 hours before dark. The strings of

firecrackers were lit and suspended vertically from a 1.25 m

stake each morning and evening (Appendix B).

Hawk-kites were assigned to fields nonrandomly to protect

kites from vandalism. The remaining three techniques were

randomly assigned to fields.
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All fields were evaluated for damage when seedlings were

> 10 cm in height. The side of the field visually appearing

to have experienced the worst damage was evaluated. Sides of

fields were subdivided into plots 30.5 m long by eight rows

deep or. 35 rows wide by 7.6 m deep depending on row

orientation. Removed and damaged sprouts were counted and

recorded by row and plot along the entire side evaluated. The

number of undisturbed sprouts were counted on randomly

selected plots covering > 20% of the evaluated side of the

field.

All variables collected were converted to a rate of

occurrence per 100 m prior to the analysis. A one-way

Analysis of Variance was used to test for differences among

the treatments. Tukey's studentized range test was then used

to classify differences.
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Test fields were planted 6-9 May and treatments were

applied either on the day of planting or the day after.

Damage began approximately 10 days post-planting, within 2

days of sprout emergence. Fields were evaluated 28-31 May and

again 6-7 June.

None of the treatments provided protection from removal

or damage of seedlings by pheasants (Table 3) (Appendix C).

During the period from planting until seedlings were > 10 cm,

pheasants disturbed from 4.2 to 19.9 plants/100 m of row.

Plots treated with alternate food had significantly more

sprouts disturbed by pheasants than plots treated with

reflective tape, Isotox Seed Treater (F), and controls

(P<0.01). No significant difference existed between the

number of sprouts disturbed by pheasants in plots treated with

alternate food and Miller Hot Sauce Animal Repellent or

between plots treated with reflective tape, Isotox Seed

Treater (F), and controls (P>0.05). The number of undisturbed

sprouts did not differ significantly between any of the

treatment types (P>0.05).

When plots were divided into 3 subplots, a mean of 13.6

sprouts/100 m were disturbed in the outer subplot, 8.1 in the

middle subplot, and 7.3 in the inner subplot. Differences
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were not significant (P>0.05).
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Table 3. Effect of treatments on mean (s.d.) number of corn

sprouts/100 m of row disturbed, removed, damaged, and

undisturbed by ring-necked pheasants in plots on Fort Boise

Wildlife Management Area, Idaho, 1988. Means within a column

not containing the same letter in the superscript are

significantly different (P<0.05).

TREATMENT REPLICATES REMOVED DAMAGED DISTURBED UNDISTURBED
(Removed + Damaged)

Alternate 10 18.6
A

1.2
A

19.9
A

93
A

Food (22.0) (1.8) (23.4) (42.2)

Hot Sauce 10 8.8
AB

1.0
A

9.8
AB

114A
(12.6) (1.9) (14.4) (35.4)

Isotox 10 6.8
B

1.0A
B

7.7 119A
(5.3) (1.5) (6.2) (30.7)

Control 10 6.2
B

0.6A
B

6.8 113A
(5.0) (1.0) (5.8) (29.5)

Reflective 10 3.9 B 0.3
A

4.2 B 116A
Tape (2.9) (0.3) (3.2) (38.3)
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In 2 fields, pheasants began eating corn 1 day after the

emergence of sprouts and in the third field depredation began

2 days prior to emergence. Most depredation (69%) occurred

when seedlings were < 4 cm tall; few seedlings > 8 cm tall

were eaten.

Observations of 13 foraging ring-necked pheasants

revealed they damaged from 1 to 45 sprouts per feeding bout

(X =10.9) with feeding bouts lasting from 4 to 42 minutes

(R=15.9).

Use of fields by pheasants peaked in the early morning

and again in the late evening (Fig. 2). During the middle of

the day few pheasants used fields.

Observations of test fields (26 hours) made during

morning and evening peak use periods revealed pheasants

reacted differently to treatments. No aversive response was

shown towards plots treated with Isotox Seed Treater (F) or

Miller Hot Sauce Animal Repellent. Pheasants often

congregated in plots treated with alternate food. During the

six days following the installation of reflective tape, fields

were observed for 10 hours and no pheasants were observed

passing under reflective tape. During the next 10 days,

fields were observed for 16 hours and 6 pheasants were

observed passing under reflective tape. Pheasants were often

seen in close proximity to reflective tape 7 days after

installation.
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Figure 2. Temporal distribution of ring-necked pheasants in

corn fields based on 65 hours of observation (all daylight

hours equally observed), 7-15 April, 1988, Fort Boise Wildlife

Management Area, Idaho.
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FIELD EXPERIMENTS

Planting of test fields occurred from 1-27 May. Sprouts

emerged about 10 days after planting and attained a height of

10 cm in an additional 15 days. Sprouts in most fields

attained 10 cm in height during the first week of June. Test

fields averaged 5.75 ha (s.d. 5.38).

Pheasants disturbed a mean of 51.9 sprouts/100 m of row

in control fields (Table 4) (Appendix D). This level of

disturbance was significantly (P<0.00) higher than in fields

treated with firecrackers on fuse rope, bird scaring

reflective tape, provision of alternate food, and hawk-kites

where from 14.8 to 7.5 sprouts/100 m of row were disturbed.

Differences between the 4 damage control techniques were not

significant (P>0.05).

The number of sprouts disturbed/100 m of row was

significantly correlated (r=-0.29) to depth into the field,

declining towards the field interior (P<0.05) (Figure 3).

However, the data fit the regression model poorly (R2=0.08)

and log transformations did not to improve the fit (R2 =0.06).

Despite the fact that significant differences were

observed in the number of sprouts disturbed/100 m of row, no

significant differences (P>0.05) were observed between the

number of undisturbed sprouts/100 m of row among the five

treatments (Table 4).
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Table 4. Effect of treatments on mean (s.d.) number of corn

sprouts/100 m of row removed, damaged, disturbed and

undisturbed by ring-necked pheasants in production fields,

Nampa/Caldwell, Idaho, 1989. Means within a column not

containing the same letter in the superscript are

significantly different (P<0.05).

TREATMENT REPLICATES REMOVED DAMAGED DISTURBED UNDISTURBED
(Removed + Damaged)

Controls 7 46.8A 5.1A 51.9A 456
A

(22.4) (3.1) (20.4) (108.1)

Firecrackers 7 12.4
8

2.3
8

14.88 617
A

on Fuse Rope (11.7) (2.0) (13.1) (168.1)

Bird Scaring 8 7.08 1.48 8.48 600A
Reflective Tape (6.2) (1.0) (7.1) (129.6)

Provision of 7 6.68 1.0 e
7.6 8 712 A

Alternate Food (5.1) (0.6) (5.5) (242.8)

Hawk-kites 10
B

6.9 0.6 8 7.58 587
A

(8.1) (0.9) (8.5) (273.7)



o

0
V

260

200

Y2 30.928 - 3.985 X
= 0.081

150

100

0

t
60

.

.

.

. .

f

f I
e

1

I
0 1
VI 0

0 i 2 3 4 6 0 7

Field
few

Edge

24

8 9

Field
Interior

Figure 3. A simple linear regression of sprouts disturbed/
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Costs of materials varied among treatments (Table 5).

Materials for fields treated with provision of alternate food

and reflective tape were the least expensive, with a mean cost

of $7.50 and $9.05/field respectively. Materials for fields

treated with hawk-kites were more expensive, with a mean cost

of $43.50/field. Materials for fields treated with

firecrackers were the most expensive with a mean cost of

$53.31/field ($3.11/day).
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Table 5. The costs of materials ($) and the maintenance

requirements of 4 treatments evaluated during the field

experiment, Nampa/Caldwell, Idaho, 1989.

TREATMENT UNIT COST AVE. COST/FIELD MAINTENANCE
/YEAR INTERVAL

(DAYS)

Provision of
Alternate Food

Bird Scaring
Reflective Tape

Hawk-kites

Firecrackers on
Fuse Rope

$ 15.40/100 kg
whole corn

$ 3.71/100 m
field border

$ 15.10/kite
station

$ 3.11/day

7.50

9.05

45.30

53.31

4-6

4-6

1-2

0.5
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DISCUSSION

The ability of the 6 damage control techniques evaluated

to protect sprouting corn from damage by ring-necked pheasants

was demonstrated through experiments conducted in the spring

of 1988 and 1989. However, results from the evaluation of

damage control techniques with experimental plots differed

from the results of experiments conducted on production

fields.

In the plot experiment, Isotox Seed Treater (F), Miller

Hot Sauce Animal Repellent, and bird scaring reflective tape

did not protect sprouting corn from damage by pheasants and

provision of alternate food increased damage. In the field

experiment, bird scaring reflective tape, provision of

alternate food, firecrackers on fuse rope, and hawk-kites all

effectively protected sprouting corn from damage by pheasants.

An explanation for the differences between the 2

experiments may be associated with the environments in which

the experiments were conducted and the methods the experiments

employed to evaluate damage control techniques. The plot

experiment relied upon multiple plots, randomly assigned

treatments within 3 fields located on a wildlife management

area, to evaluate treatment effects. Alternately, the field

experiment relied upon entire fields, nonrandomly assigned

damage control technique or control status in an agricultural

area, to evaluate treatment effects. Additionally, inferences
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from the plot experiment were used to alter how damage control

techniques were employed during the field experiment.

I suggest 3 factors pertaining to the environment and

methods used during the 2 experiments may have contributed to

the contrasting results: 1) the availability of untreated

corn fields in the experimental area, 2) the time treatments

were applied relative to the emergence of corn sprouts, and

3) the method in which alternate food was applied.

During the plot experiment on Fort Boise Wildlife

Management Area (7.3 km2), only 3 corn fields were present in

a relatively small area and all 3 were used for experimental

purposes. To feed on corn, a pheasant was forced to enter the

experimental plots. During the field experiment many corn

fields were present over a large study area (400 km2) and only

a small percentage were used in the experiment.

Consequently, alternate, untreated fields of corn for

pheasants to feed in were readily available.

The differences between the results of the 2 experiments

suggest that damage control treatments may cause pheasants to

relocate to unprotected fields if they are available, as may

have occurred in the experiments in production fields. When

unprotected fields are not available, pheasants may tolerate

damage control treatments, as occurred in the plot

experiments. Moving pheasants from treated to untreated

fields reduces damage to treated fields, but may not reduce

the total damage inflicted by pheasants regionally.
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During the plot experiments, treatments were installed

immediately after fields were planted, but damage did not

begin in any of the treated or control plots until the sprouts

emerged about 9 days later. Consequently, pheasants had 9

days to habituate to treatments prior to the time sprouts were

vulnerable to damage. During field experiments, treatments

were installed approximately 5 days post-planting to reduce

the time pheasants were given to habituate to treatments

before sprouts emerged. Possibly, the delayed installation

of reflective tape moved the period pheasants were repelled

by reflective tape to cover much of the period seedlings were

vulnerable to damage. Observation of test fields during plot

experiments show habituation to reflective tape occurs in

about 7 days.

During plot experiments, alternate food was provided the

same day fields were planted. Possibly, this early

application attracted additional pheasants to the experimental

plots while sprouts were vulnerable to damage. During the

field experiment, alternate food was applied approximately 5

days post-planting. The later application might not have

attracted additional pheasants to fields while sprouts were

vulnerable to damage and/or provided an alternate food source

for those pheasants already using the field.

Alternate food was provided in a different fashion during

plot and field experiments. During plot experiments, corn was

broadcasted daily over treated areas while in production
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fields, corn was spread in a trail along the field border.

The volume of corn available to pheasants was much greater

during the field experiment. Palatability may also have been

different during the 2 experiments because corn was used dry

in the plot experiment and moistened in the field experiment.

The plot and field experiments were similar in that the

number of undisturbed plants remaining after damage ceased

did not differ significantly between the controls and any of

the treatment types. The implication is that damage by

pheasants to sprouting corn does not effect the number of corn

sprouts surviving beyond 10 cm in height. However, that

conclusion may not be justified. The experiments were

designed to test for differences in the number of plants

pheasants disturbed, not the number of surviving plants.

Consequently, variability of surviving plants (s.d. 30-274)

associated with site and cultural differences may have masked

real differences. Alternately, pheasants may only exert a

small influence over the total number of sprouts which is

nullified by compensatory mortality. However, my judgement,

based on qualitative observations is that pheasants do

sometimes reduce the number of surviving plants.

Whichever argument is correct, the amount of damage

pheasants inflict on fields of sprouting corn may often be

overestimated. In 1989, control fields suffered a mean of

51.9 sprouts disturbed/100 m of row, a loss of 10.2% of the

emerging sprouts. While that damage may seem substantial, it
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only represents damage in the outer 8 rows (8 m) of a field.

Damage declines rapidly from the border towards the center of

the field (Fig. 2), greatly reducing the overall proportion

of sprouts destroyed.

During the field experiment, fields used for treatments

and controls were selected differently. While fields used for

treatment evaluations were selected prior to planting, control

fields were selected after damage had ceased. This lack of

randomness in the selection of control fields may have reduced

the power of the statistical tests and consequently biased the

results. Despite this potential bias, I interpret the large

difference (4X to 7X) between the number of corn sprouts

disturbed/100 m of row by ring-necked pheasants in fields used

for control and treatment status to be real. Thus, I conclude

that the control techniques effectively reduced damage to

sprouting corn by ring-necked pheasants.

Pheasants exhibited damage patterns similar to those

previously reported. As reported by Dambach and Leedy (1948),

fields were damaged in the interval from germination until

sprouts were 10 cm tall. The rate

period was not constant. Damage was

of damage within this

greatest (69%) between

the time sprouts broke the soil surface and attained 4 cm in

height. West et al. (1969) reported that fields sustained

>70% of the total damage within 8 days of the field

"sprouting".
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Use of fields by pheasants was not uniform throughout the

day. Peak use occurred during the 2 hours following first

light and the 2 hours preceding dark with very little activity

in the middle of the day. Hence, damage occurs predominantly

in the early morning and late evening hours.
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MANAGEMENT RECOMMENDATIONS

My interpretation of the results from the field

experiments implies that damage by ring-necked pheasants to

sprouting corn can be controlled with firecrackers on fuse

rope, provision of alternate food, bird scaring reflective

tape, and hawk-kites. While no significant differences exist

between the ability of the treatments to protect sprouting

corn, considerations such as the expense and maintenance

requirements of treatments do affect which treatment is most

practical in a given situation.

The material costs of all the treatments evaluated were

small relative to the value of the fields of seed corn

protected (about $2500/ha gross income). Even in small

fields, the material costs of hawk-kites and firecrackers

(approximately $50) are a minor expense. The material costs

of reflective tape and provision of alternate food (< $10)

are almost inconsequential. The labor cost associated with

installing and maintaining treatments, although not estimated,

probably exceeds the material costs.

The ease of application and maintenance of the treatments

varied greatly. Provision of alternate food was the easiest

to apply and maintain. Soaking corn and spreading a trail

along field borders was simple and required little time. Once

applied it needed to be replenished every 4 to 6 days.

Reflective tape and hawk-kites required slightly more time to
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apply. Once applied, their maintenance requirements were

weather dependant. Windy conditions broke strands of tape (up

to 100%) and destroyed kites. Additionally, kites were

subject to vandalism and upkeep was required every 1 to 2

days. Firecrackers on fuse rope were the most time consuming

treatment. Strings of firecrackers had to be placed in the

fields prior to sunrise and sunset daily from the day the

seeds germinated until the day the sprouts exceeded 10 cm in

height.

The manner in which the damage control treatments are

used may determine their effectiveness. Traditionally, most

Idaho farmers have taken a "bandaid" approach to controlling

damage by ring-necked pheasants to sprouting corn. That is,

the problem was identified in a given field and measures were

taken to correct the situation. In this study I used an

alternative "preventative" approach, where damage control

treatments were installed before damage began.

By installing damage control treatments approximately 5

days after planting, just prior to the time sprouts are in a

stage vulnerable to damage, pheasants are not given the

opportunity to become accustomed to feeding on that field.

Given this, I suggest that pheasants may have less incentive

to enter that field once sprouts are vulnerable to damage or

remain in proximity to the field where they may become

habituated to the damage control treatment in use. Thus,

installing treatments prior to the time the problem begins may
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be important in determining the effectiveness of the

treatment.

The planting date may also affect the amount of damage

a field receives (Farkas 1985). Early plantings generally

encounter cooler soil and air temperatures, retarding

germination and growth of seedlings (Aldrich and Leng 1965).

Slow growth prolongs the period the sprout is vulnerable to

damage.. Later planting dates (within the guidelines set by

seed companies) are suggested, especially in fields where

damage is anticipated. Early plantings should be avoided.

To most effectively reduce damage, all of the previous

factors must be aggregated into a "damage awareness". Early

planting dates must be avoided, acceptable treatments

selected, and treatments installed 5 days after planting.

Once installed, treatments must be maintained. When used

together, these approaches should minimize, but will not

eliminate damage. Damage should be expected to continue, but

at a reduced level.
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APPENDIX A

Plot Experimental Design



FIELD 1

7-1 Block 4

T

Block 1

Block 3

C

C

Block 2

T

M Miller Hot Sauce
Animal Repellent

A Alternate Food

I Isotox Seed Treater

C Controls

T Reflective Tape



FIELD 2

M Miller Hot Sauce
Animal Repellent

A Alternate Food

I lsotox Seed Treater

C Controls

T = Reflective Tape



FIELD 3

T

Block 9

< Block 8 --)

Block 10

T C

A

I

M Miller Hot Sauce
Animal Repellent

A = Alternate Food

I = Isotox Seed Treater

C Controls

T = Reflective Tape
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APPENDIX B

Diagram of Control Techniques



HAWK-KITES

1 meter swiveled string

glued joints

assembly slips over
metal fence post

ground level

small fields

(less thah 1 hectare)

PARTS LIST / COST BREAKDOWN (S)

1.25 inch PVC pipe, 6 meters 4.00
1.25 inch coupling .60

1.25 Inch 45 degree coupling 1.20

2 meter metal fence post 2.00
kites 5.00

DEPLOYMENT

large'fields

(greater than 1 hectare)

44



BIRD SCARING REFLECTIVE TAPE

10-15 twists in tape

r

1.25 meter lathe stake

23 meters

duct tape reinforced
attachment points

PARTS LIST / COST BREAKDOWN ($)

1.25 meter lathe stakes 8.00/bundle of 50 .16 each

reflective tape 380.00/case .0097/meter

se

ground level



1.25 meter lathe

FIRECRACKERS ON FUSE ROPE

PARTS LIST /

firecrackers
fuse rope

46

knot placed in groove

firecrackers

fuse rope

COST BREAKDOWN ($)

99.00/case of 648 .15 each
65.40/case of 183 m .36/meter
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APPENDIX C

Anova Tables - Plot Experiments
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PLOT EXPERIMENT ANOVA TABLES

Analysis of Variance for Removed Sprouts

Source of Sum of Degrees of Mean F-ratio Sig.
Variation Squares Freedom Square Level

MAIN EFFECTS 4810.8410 13 370.06469 4.683 0.0001
Block 3493.8121 9 388.20134 4.913 0.0003
Treatment 1317.0289 4 329.25722 4.167 0.0071

RESIDUAL 2844.5245 36 79.01457

TOTAL (Corr.) 7655.3655 49

Analysis of Variance for Damaged Sprouts

Source of
Variation

Sum of
Squares

Degrees of
Fieedom

Mean
Square

F-ratio Sig.
Level

MAIN EFFECTS 63.794196 13 4.9072458 5.787 0.0000
Block 58.081768 9 6.4535298 7.611 0.0000
Treatment 6.712428 4 1.4281070 1.684 0.1750

RESIDUAL 30.526012 36 .8479448

TOTAL (Corr.) 94.320208 49

Analysis of Variance for Disturbed Sprouts

Source of -Sum of Degrees of Mean F-ratio Sig.
Variation Squares Freedom Square Level

MAIN EFFECTS 5849.6717 13 449.97474 5.218 0.0000
Block 4385.4247 9 487.26941 5.650 0.0001
Treatment 1464.2470 4 366.06174 4.246 0.0065

RESIDUAL 3104.7498 36 86.24305

TOTAL (Corr.) 8954.4215 49
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Analysis of Variance for Undisturbed Sprouts

Source of
Variation

Sum of
Squares

Degrees of
Freedom

Mean
Square

F-ratio Sig.
Level

MAIN EFFECTS 31482.287 13 2421.7144 2.797 0.0074
Block 27210.653 9 3023.4059 3.492 0.0034
Treatment 4271.633 4 1067.9084 1.233 0.3140

RESIDUAL 31169.667 36 865.8241

TOTAL (Corr.) 62651.954 49
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APPENDIX D

Anova Tables - Field Experiments
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FIELD EXPERIMENT ANOVA TABLES

Analysis of Variance for Removed Sprouts

Source of
Variation

Sum of
Squares

Degrees of Mean
Freedom Square

F-ratio Sig.
Level

Between Groups
Within Groups

Total (Corr.)

0.0816623
0.0449858

0.1266481

4

34

38

0.0204156
0.0013231

15.430 0.0000

Analysis of Variance for Damaged Sprouts

Source of
Variation

Sum of Degrees of Mean F-ratio Sig.
Squares Freedom Square Level

Between Groups
Within Groups

Total (Corr.)

8.87140 -004
9.36344 -004

0.0018235

4

34

38

2.21785
2.75395

-004
-005

8.053 0.0001

Analysis of Variance for Disturbed Sprouts

Source of
Variation

Sum of
Squares

Degrees of
Freedom

Mean
Square

F-ratio Sig.
Level

Between Groups
Within Groups

Total (Corr.)

0.0990646
0.0437155

0.1427801

4

34

38

0.0247662
0.0012857

19.262 0.0000
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Analysis of Variance for Undisturbed Sprouts

Source of Sum of Degrees of Mean F-ratio Sig.
Variation Squares Freedom . Square Level

Between Groups
Within Groups

Total (Corr.)

2.166826
12.864940

15.031766

4

34

38

0.5417064
0.3783806

1.432 0.2447


