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borer populations and their distances from .the roost.

were obtained from nestllngs.
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-7 ABSTRACT B

Barry E. Bendell Entomology |

s . The role of the Red~winged Blackbird, )
. Agelaius phoeniceus, as a predator of insects
‘The impact of predation by the Red-winged ﬁ;;ékbird,

Agelaius- phoeniceus, on populations of the Eﬁrdpéan corn borer,
Oatrinia nubilalis (HUbner), ?nd the picnic beetle,
Gliechroahilua'quadrisignatﬁs (Say), has been studied in the
yicinity of a major blackbird roost at Beauharnois, Quebec,
Both insects were recovered from blackbird gut contents. A
significant relationship was found between estimates of corn
Activity
of the picnlc beetle, as monltored with baited pitfall traps,
féll to low levels before blackbirds became active in corn
fields. Durlng the breeding season, neck-collar food samples
These 1ndlcated a high risk of
predation for some insect spec1es feeding on grasses, alfalfa

S
and clover. No evidence was found that blackblrds were -

#

attracted by moderate 1nsect populatzons in either corn fields

or other habitats.
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. L'importance du carouge 3 épaulettes,
Agelaius phoeniceus, en/tant que pré&dateur d'insectes

~.

Les effe}s de la prédation par le carouge‘a épaulettes,

Agelaiug phoeniceus, sur les populations de la pyrale du

-

mgis, Ostrinia nubilalis kHﬁbner), et du nitidule 3 guatre
points, Glischrochilus quadrisignatus (Say), ont &té &tudids

. <
8 proximité d'un important dortoir & Beauharnois, Qué&bec.
- ol - F
Ces deux esp&ces d'insectes ont &t& retrouvées dans les
contenus stomacaux des carouges. 'Une relation significative

% i

a 8té trouvée entre les estimations des populations de 1a

'

pyrale du mals et la distance de ces populations au dortoir.

®

Des échaﬁtil;onnages au moyen de pi&ges 3 fosse avec appit

ont démontré que l'activité du nitidule & quatre points a

diminué avant gue les carouges aient envahi les champs-de
mals. Durant la couvaison, des &chantillons de bol alimentaire
pris sur des oisillons au nid, ont indigqu&é un risque &levé

de prédation pour certaines espdces d'insectes trouvées sur

"

derla luzerne, du tréfle et des graminées. Il semble que le
) “ ‘ .
carouge i &paulettes ne soit attiré ni par les populﬁtions

modérées d'insectes des champs de mals, ni par celled des

l

‘%piotopes avoisinants.

-
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‘ GENERAL INTRODUCTION

L d

/.
Th? present study was undertaken as part of a larger ' L

research program, undexr Agriculture Canada Contract #1SU77- 00434,; \\\\
on the ecology and behavioural patterns of the Red-winged

Blackbird, Agelaius phoeniceus. A,principal;aim of that

to reduce the populatlon of blackbirds, and thereby reduce’

the damage they caused to agricultural crops, especially corn,

Zea mays. As Red-winged Blackbirds have a potential role ag

R
consumers of noxious insects, it was proposed. that the present
i

o

study be undertaken ;to investigate that rolé in order to understand

the broader ecological implications.of the é;ntrél of bldckbird

numbers . - ﬂ

The present study has been divided into three parts.
FiEst, samples have been obtained of food brought to nestlipg ’ .
Red-winged Blackbirds on agricultural land; for the purpose
of identifying those insects being consumed, and to assess
the potential impact of blackbird predation on their bopulationé.
Second, populations of two corn ingects, the European corn
borer, Ostriniq nubilalis (HUbner), and the pic¢nic beetle, . /
Glischrochilus quadriaig#atus (5ay) , ﬁave been assessed with ° h
respect to blackbird activity, in’q;der to evaluate the

potentﬂ&l impact of Red-winged Blackbird predation. Third,

'
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- LITERATURE REVIEW

Birds are amongst the most conspicuous of insect predators,
- and so it might ‘be believed that they could play a major role f%

in controlling pest, insects."- Howeve;, scientific -evidence

()

for. such a belief is limited, and most general discussions of
the biological control of insects give only brief mention

of avian predation. As a result, many
: /

ential effectiveness of

may have a pessimistic

view of the pot birds as insect predators.

Such a view may not be justified. The evidence supporting

bird predation as an effective insect control agent is weak
because of the few cases where it has been proven to be
effective, but this may partly reflect-the fact that avian

predation is more difficult to guantify than other causes of

insect mortality. b

The first step-in any study of the impact of bird predators Lo
. —
on insect populations is to ascertain that birds/dolindeed eat

the insects concerned. Reports of birds eating pes% insects

’are commonplace, but the most reliable source of information

3

is stomgch contents. Detailed reports of the stomach contents

of Red-winged Blackbirds, Agelaius-phoeniceus, are available

(Bird and Smith 1964, Hintz and Dyer 1970, Mott et al. 1972, .

i
Potvin et al. 1976, McNicol 1980), and many of these show that

~It lS now

important pest species are consumed by blackbirds. . R L

lpossible to compile, from the literature; ‘an impressive~1ist. g
“ o
& . .
\ 4 ‘ ’

1]

S * A
-~ . ’
SO m T r e TV W
*‘—’1"1*;, > 'J,yﬁ%?‘%ﬁ% &‘?32(2”“‘*" A:epzﬂv\,& »'\?"ﬁ% Hi w‘;’f ,; o " ﬂﬁw L o F .




oy T o b 5 g

nwre e g pen %

.
TR R B T B A i s

ceabo

¥

\_
of pes£ insect speéies eaten by Red-winged Blackbirds. These
include pests of agriculture and forestry, and even household
pests. That Red-winged Blackbirds consume some abundant insect
pests should not be surﬁrising, as they arxre a generalist
species and feed in a diversﬁiy of ﬁabitatsl_

pnfortunately, stomach contents do no£ provide a
guantitative basis for the assessment of the economic impor-
tance of birds (Hartléy 1948) . Where the rate of a Bird's
digestion of an insect has been determined, ‘it is possibie
to adjust counts of insects in stomach contents to determine
the number of insects eaten per unit time, This has been
done by Mook and Marshall (i9651 to determine the number of
spruce budworms, Choristoneura fumiferana (Clemens), consumed
by“Olive—backed Thrushes, Hylocichla ustuz&ta; The problem -
of the differential dige$tion,of insect and vegetable matter
and tﬁe assessment of their relative importance in the diet
of Red-winged Blackbirds ‘has been considered by Gartshore‘
et al. (1979).

Information on the diet is sometimes more easily cbtained
from nestling Birds than from adults. Betts (1955) and
Tinbergen (1960) used glass-backed nest boxes placed against
a blind to directly observe the type and number of food items .

-

, brought to nestling titmice (Paridae). Royama (1970) recorded

this activity with an automatic camera. Samples of nestling -

1

food may 5e obtained by the pipe~cleaner neck-collar techniqde

S P
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(Prians™1966), which has been used on nestling Red-winged

/( 13
" “Blackbirds by Snelling (1968), Orians and Horn (1969), Oriags

)

(1973) andeoigts (1973).

In ordef to determine the proportion of the insect
population consumed by birds, an gstimate of the insec;
population is needed. For many free-living insects, this can
ibe a formidable taék. The many techniques available for
sampling insect populdations afgrﬁﬂmost as varied as the
_insects eaten by birds. Fop/gkéiscussion of these techniques
see Southwood (197Q).

In order to circumvent some of the problems invoived in
insect sampling and gut ¢oﬁ€éht analysis, it‘is sometimes
possiblé to use exclosures in order to compare the survival
of populations exposed to birds with those p;btected from them.
This technigue has been very effectively used to study
'prgéation by woodpeckers (Picidae) on bark 5é9€les (Scolytidae)
(Knight 1958, Shook and Baldwin 1970, Koplih and Baldwin
1970). Excldsures have also been used in some studies on
lepidopteran larvae (Sloan and Coppel 1968, Thurston and
Prachuabmoh 1971, Frye 197/2/ Morris 1972, Pollard 1979).
Campbell and Sloan (1977a) discouraged birds from feeding
on gypsy moth,larvae, Zy;qntria diepar, (L.), by placiﬂg
"burlap=-poultry netting strips" around trees.

In some cases Birds leave identifiable clues of their

predation. This is especially true of woodpeckers. Several

a
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authors have calculated the number of larvae taken by woodpeckers
from corn stalks (Wall and Whitcomb 1964, Black et a?. 1970,
Frye 1972), corn ears (Barber 1942), gol@gg;od galls (Cane

and Kurczewski 1976, Schlichter 1978) and hardwood trees
(Solomon 1969, Hay 1972). The empty pupae and cocoons left

by w00dpecker: and titmice have been used to measuré their
predation (MacLellan 1958, Waldbauer et al. 1970, Solomon

et al. 1976). Wearing (1974) labelled 5th instar larvae of -
the co&iing moth, Cydia pomonella (L.), with 58co and was

able to locate their overwintering cocoons and follow their
individual fates: The predation by titmipe on overwintering
insects in goldenrod galls (Schlichter 1928), leaf-mines .
(Itimies and Ojanen 1977) and pine cones (Gibb 1958) has been
measured. Also, the proportion of vespid<§;%p nestg destroyeé

by birds has been calculated (Windsor 1976, Gibo and Metcalf

1978) . , 7
The results of the above mentioned studies have been

varied. However, several generalizations about bird predation

can be drawﬁ frém them. Firstly, predation by woodpeckers,

titmice ahd other birds on overwintering insects is often

high. MacLellan (1958) found that woodpeckers destroyed

52% of cocooned -larvae of the codling moth in a 6 year study

on Nova Scotia apple orchards. Similarly, Wearing (1974)

found thaébirds, especially the Silvereye, Zosterops lateralis,

destroyed 53% of codling moth cocoons in New Zealand orchards.




:

DU T 3501 g+ Bmpar s g A e

o o e AR

e e g

0

. . ' 4
Titmice destroyed 95% of codling moth cocoons on logs placed
in apple orchards in England by Solomon et al. (1976). Titmice
also destroyed 5% of the larvae of Ernarmonia conicolana
(Heyl.) in pine}cones (Gibb 1958). The Downy Woodpecker,

Dendrocopus pubeseens. and the Black-cappgd§Ch1ckadee, Parus

atrtcapzllua, attacked 60 to 80% of goldeﬁrod galls in a study

" in Ontario (Sch%}chter 1978). Woodpeckers consumed large

numbers of European corn borer larvae, 0Ostrinia nubilalis
(Hﬁbner),loverwintering in corn stalks in North Dako?a {Frye
1972) and Arkansas (Wall and Whitcomb 1964). Flickers,
Colaptees auratusg, destroyed 64.6 and 81.8% of the larvae ?f‘
the southwestern corn borer, Diatraea grandiosella (Dyar), in
Mississippi (Black et al. 1970), and 1.7 to 54.6%
in different areas of Arkansas (Wall and Whitcom£ 1964).
In cOlo;Fd?, during an epldemlc of the spruce beetle,
Dendroctonus obesus fMann.), woodpeckers were found to reduce %k
the peetle populakion -in trees by 45 to 98% (Knight 1958), /
while at endemic levels, they ;educed beetle survival 13 to
25% (Koplin and Baldwin 1970). -

The results of studies on the effects of predatiog by
woodpeckers and titgice on oyerwintering‘ihsect populations
are markedly different from those obtained fromlstudies on
the impact of breeding pirds. Betts i1955) and tipbergen
(1960) found that breeding titmice in England and quland

generally took less than 5% of avdilable lepidopteran larvae.
J
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However, they may have taken higher proportions (20 to 25%)
of larger species (Tiﬁbergen 1960). Morris et ?Z. (1958)
estimated that birds took less than 1% of an epidemic popﬁ;ation
of spruce budworm, but they' believed that birds could take

a higher proportion of endemic populations. Mook and Marshall
(1965) estimated that the Olive-backed Thrush ate 2.1% of
available spruce budworm larvae and pupae. .Mook (1963)
estimated that the Bay-breasted Warbler, Dendroica castanea;

ate less than 2% of available 6th instar larvae of the

spruc¢e budworm. Gage et al. (1970) found that breeding birds

ate 1.8 to 4.8% of large larvae and éupae of the black-headed

budworm, Acleris gloverana (Walsingham).

" stressed the potential of flocks of non-pr

controlling forest insécts'(Redshaw 1964,

Several authors have

eeding birds in .

Buckner and Turnock

1965, Mattson et al. 1968). However, Buckner and Turnock

(1965) found that even when all 43 species of aviaﬂ’predators
of the larch sawfly, Pristiphora erichsonii (Htg.), were -
cons;dered, they had the "potential” to consume only 0.5%

andﬁs 6% of larvae in two dlfferent years. Unfortunately,i
sawfly larvae may have low palatability for birds (Pro§ 1960),
which may explain why the potential consumption of adult
sawflies was much higher (5.6 and 64.?%). Mattson et al.
estimated thét flocks of non-resident birds, and esbecially
blackbirds (Icteridae), could have consumed from 40 to 45%

and 60 to 65% of the late instar larvae of the jack-pine
/

A
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budworm, Choristoneura pinus Freeman, durihg the 2 years of

‘their study.

An important aspect of bird predation, mentioned by
many authors, but almost never investigated, is the influence

of«§£sgrnate foods. 1Its importance can be seen when comparing
;¥

the extent of predation by titmice during the breedind season

~

(Betts: 1955, Tinbergen 1960), when there is a variety and

abundance of food, with predation during the winter (Gibb 1;58).

Bettﬁr+1955) found that tits took a negligible proportion of
the population of winter moth larvae, Operophtera brumata (L.),

during th spring, but may have taken as much as 20% of the

§os

" adult females during the winter. 1In the tropics, Windsor

(1976) found that bird predation on the, nests of Polybia wasps
rose progres$sively through the months of the dry .season, to a

!

high of 50%. As well, breeding territorial birds can have oq}y
a limited numerical fesponse to ?hanges in insect populations;
an important factor, given the limited potential functional
fesponse of most birdé. On the whole, reports on the'effects
of avian predation on overwintering insects are more common,
simply because these ithsect populations are relatively easy to
eéti?ate and only a few predator species are involved. Studies
on free-living insects have been few, and unfortunately, many
of these have been lncomplete and inconclusive. Most have

been on forest defoliators. Studies on pests of agricultural

crops have been even fewer. In addition to the studies of

]

- J

“a
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-
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woodpecker predation;on corn borers, studies have found high
levels of predation’éy Red-winged Blackbirds on corn earworm
larvae, Heliothis zea (Boddie) (Mott and Stone 1973); by‘
Common Grackles, Quiscalus q;iscula, on tobacco hornworm larvae,
Manduca sexta (Johanssen) (Thurston ané Prachuabmoh 1971);
and by the Silvereye, Zosterops gouldi, on potato moth
larvae, Phthorimoea operculella (Zeller), in Australia
(Matthiessen and Springett 1973). o

Work on forest defoliating insects have generally shown
that birds could not possibly consume large enough numbers of
these insects to affect epidemic populations. However, it

has been proposed that birds could have an important impact

on the low populations that occur between epidemicsgg It is

lations

postulated that epidemics may result when insect po
'escape' the regulatory effects oé bird predation (ﬁorris

1958, Readshaw 1964, McNamee 1979). -It is usually thought

that changes in weather conditions, favourablé for tpg
development of the'insect, Eéuld result in the insect population
.

rising above a critical value at which regulation no' .longer

occurs. The upper limit of the population is then set by

the food supply. Other mechanisms for the escape of insect \i}%g

populations are. suggested by the literature. Pollard (1979)
found that bird predation was a key factor in the regulation
of a population of the white admiral butterfly, Ladoga cgﬁilla

$ .
L., and that low survival occurred during cool summers, when

! ,, "
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/
the périod of susceptibility to predation was prolonged. In

)
th}s way, he accounted for +he spread of the butterfly in
southern England during a period of warm summers in the 1930s
and '408.' Mattson et al. (1968) found that jack-pine budworms
in small tree stands were more susceptible to predation from
flocks of non—gesident birds than were budworms in large
expanses of jack pine. TFor this reason large expanses were
more likely to devélop as the focus of an infestatior.
Campbell and Sloan (1977b) believed that outbreaks of gypsy
moth could occur where there was an abundance of natural or
man-made shelters protecting‘larvae and pupae from mammalian
and avian predation.

Determining the proportion of an insect population
consumed by birds cannbt,!in itself, demgnstrate that\birds
are important factors id controlling an insect population.

Many studies have collected data to show that bird predation

is positively density~-dependent over some range of the brey's

‘population density. Density-dependence is a necessary

condition for the regulation of a population, but a key

k)

mortality factor need not be density-dependent (Varley 1963); nor is

showing that a°mortality factor is density-dependent sufficient

to demonstrate that it is a key factor. To identify a key
¢ !
factor, it is necessary to quantify other contemporaneous and
‘ |
successive mortality factors operatind during the life-stages
/ .

of the insect. This provides the infqrmation for a life-table
1 ID
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which can be ahalyzed, using the methods of Morris (1959)
or‘Varley and Gradwell (1960), to'determing the factor (s)
responsible for changes in the insect's éopulation. Only
2 recent studies (Wearing 1979, Pollard 1979) ﬁqve éollected

4

data on avian predation for inclusion in life-tables. "
Wear¥ng (1979) found’that bird predation made a major

contribution to variation. in'generation mortality of the
cédlinglﬁoth, and Pollard (1979) showed that larval and
pupal mortality, thought to be due to birds, waé,the_ ey

factor in determining population -changes in the white

. admiral butterfly. A

| ) :
- . ) ‘ . / R
In summary, it can be, shown that bird predation” is an

important factor in the regﬁiétion of some insect populations.’
However, theéedcases are few, and it is not clear if
reéulq;ibn of‘insect 96pu1at£ons by avian predators occurs
more widely. As a rule, higher levels of predation, have

; )

been shown by non-btreeding birds, preying on overwintefing >

ingect populations, than by breeding birds, prewing on

free-living insects.
. /
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i CHAPTER I
The food of nestling Red-winged Blackbirds,
Agelaiug phoeniceus, in an agricultural upland.
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INTRODU?(ZTiON .

Many reports have identified pest insects in the stomach
cqnteﬁts'of Red-winged Blackbirds;and this has é:pmpted severaf
authors (Hin%z and Dyer 1970, Robertson et al. 1978, McNicol
1980) to suggest that Red-winged Blackbirds may be of some
econonic ﬁenefit. However, assessing the net economic impact
of a bird from stomach contents haslprdﬁen extremely difficult
(Rartley 1948). The partial digestion of stomach contents
makes insggt species identifigaﬂiqn difficult, while tge
differential diqestion of hard and soft'bodied insects makes
impossible the assessment of the relative importance of various
food types. Predation on insects by Red-winged Blackbirds is
particularly important during the breeding season ﬁhen, fo#
the only time during the year, insects are the most important
element. in the diet (Hintz and Dyer 1970, Mott et al. 1972,
McNicol 1980). During this period, nestliné\foo& may be
sampled using the pipeé-cleaner neck—coliar technique (Orians
1966) . This”technique can provide good representative samples
of identifiable insect foo?s. Detailed reports have been
published on samples from nestling Red-winged Blackbirds in
marshlands (Oriars and Horn)1§69, Orians 1973, Snelling 1968,
Voigts 1973)., However, no nack;collar gampling has been done

in’upland areas. This is where the greatest benefit from

insect predation is likely to gcCur;/and it is also the area
! : - )

-




MR SR 25 o e ge o et

g, T SR ST NI AT 3R

{

|

s g .
L T S S I — sl

15
where the majority of Red-winged Blackbirds now breed (Graber
and Graber 1963).

This study reports on ngck—colla; samples taken in an _
agricu;tural area near Beauharnois, Quebec. Thesé neck-collar
samples made possible the identification of'iqsect pests being
eaten-and provide the basis for an evalﬁifion pf the impact that

bird predation has on prey populitions.

METHODS

eck-collar samples were taken from nests located at two

site¢: one in Beauharnois Co. (Site 1) and another 3.1 km away
in Chateauguay Co. (Site 2). Land at Site 1 was sown to grain,
corn, alfalfa and clover, of was used for pasture and hay. |
There wete few trees or shrubs ig the area. Site 2 was along a
railway embankment bordered by corn and fallow fields. .

Neck-collars were made from flesh-coloured pipe cleaners.
Tﬁéy wére applied only when hésfiings were judged to be at -least
three days o0ld. All nestlings in the same nest were collared
at the same time and fo; a period of one hour. At “least two
days. separated suqcessive applications of collars to the samé
nestlings. Food taken from the moﬁths and gullets of coilareg‘
nestlings were preserved in alcohol for later identification. -
Specimens of seveFal of the important larval forms recov?red

in the neck-collars were collected from the field and reared

to adults in order to facilitate species identification.
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Quadrat sampling was begun when it was realized that many

/

-of thé~larval prey which were the bulk of the nestling diet

' came from grasses, or alfalfa and clover. This kind of sampling

allows one éo evaluate(;ve number of potential prey items .
available with respect to the numbers actually taken. ' Samples

consisted of 10 0.1 m? quadrats of vegetationy edch taken 10

paces apart, starting from a randomly selected p&int. Four such

i

samples were taken in a hay field, a pasture, along a .. .

roadside ditch and a drainage ditch. Two samples were taken
/

1

~across the width of a mixed alfalfa and clover field. Eacﬁ

quadrat of vegetation was carefully examined for larvae, which

were preserved in alcohol for later idemtification. During
1

a second minor nesting period at site 1 in late Julj and early

!

August, grasshoppers were the main component of the diet.
These were sampled by taking three samplés, eagh consisting
of 50 sweeps of a sweep net, taken at randomly selected points

. Y
in a hay field, in a mixed Jlfalfa and clover field, along a.

 roadside ditch and a drainaq% ditch. l : )

. RESULTS
N R |

S

The contents of the ngck—collar samples are presented in
. Tables 1, 2 and 3. A single sample représents the total amount
of food taken from all nesglings in the same nest over 1 hout.

All insects were identified to the family level wherever

possible. Data for site 1 are presented for two Qeriogs: the

pPrincipal nesting period in June and a second minor nesting . -

i

[
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Table 1. Coﬂt,epés of 36 neck-collar samples -
Site'l, June 2 - 22. Y
v L]
. v No ,of Proﬁortiau Frequency % of total
! items of ttems of occurrence . volume
. . gz b
\I.e 'Atlﬁhﬂidvl -
Phalangida 16 072 » :25 -0
Araneida 12 054 22 01
Insects o
° Ephmroptnn . »
Ephemeridae-A 17 .076 17 .09
Odonata
Libellulidae-I . i 1 .005 .03 .02
Orthoptera . . 7
Acﬂdim - I ‘: 1 0005 .03 .01
| Tettigoniidae ° g
Conocephalinae-I, 8 036 A1 .03
) Total Orthoptera 9 041 34 .04
Kuipun
lﬁridnc-A 1 .005 . 03 <. 01
r, N&hidﬂp—l - 1 0005 003 <-°1
. Homoptera . o
. T Carcopidae-I 7 .032 03 <.01
. Cicadellidae-I&A ‘29 131 A7 02 -
Colegptara - - |
N Carabidae-A . 018" .08 “.01
/ ) nyti'cid‘“I 0005 ’ 503 -01 . m:\
Scarsbaeidae-A .032 a1 .04 Gk
Elateridae-A .009 06 ©<.01
Cantharidae-i l .00% .03 <.01
Curculionidne :
p‘lmatdtd"l 18 -081 014 ‘\ 003
Total, Coleoptera 34 133 47 . 12
Lepi raa ’ d -
- Dyr 1 . .005 .03 <.01
Tortr cidu-? 5 .023 08 . .02
.. -1 s .023 .06 .02
G.mtd““: 3 -016 g . 08 . 02
Noctuidae 2 .009 .06 .02
Amphipoea vczataol 40 .180 | .39 31
Eurca wessoria-I 3 014 | .06 ) +02
Hesperiidae-P 1 .005 ' .03 B §
* . Mzme ZiMﬂZa-I 2 /' 0009 , ‘ -06 -Ql
. O Unidentified - I 1 ; 005 W03 <.01
x4 - Total Lepidoptera 77 .346 75 .63
’ - ) . L r( . Q. 7 . i
T A ‘“‘"“m‘& T v g R
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Table 1. Cont'd.. . )
No.of Proportion  Frequency X of total
items of items.  of occurrance  volume
Diptera . ) .
Chironomidae-A 1 .005 .03 <, 01
'Iipul@dnc}-A B 1 005 .03 <.01
Hymcudf;cera .
Formicidae-d 7 .032 .03 , €.01 ¢
Gastropoda 4 .018 .08 <.01
Shell fragments Jd1 <01
Gratn 5 .023 .08 0L
Total No. of {tems 222
ca: )
pote: X - Adult
I « Immature ;
P « Pupa ] :
¢ \ j
i J.v ) ?
& "u'
\
. ) |
- - Ty .
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Contents of 10 neck-collar samples -
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Table 2,
Site, 2, June 6 - 14.
No.of Proportion Frequency % of total
items of items of occurrence volume
Arachnida ] ’
Phalangida i 17 .27 .10 .03
Araneida 2 .03 .20 <.01
Insecta k
Ephemeroptera | . .
Epheneridae-A / 16 25 .70 .36 o
Hemiptera t
Miridae-A 2 .03 .10 <, 0L :
Nabidae~I 1 .02 .10 <.01 L
Homoptera ! ‘
Cercopidae-I 1 .02 .10 <. 01
Cicadellidae-I 1 .02 .10 <.01
Coleoptera -
Carsbidae-d 2 .03 .20 .03
idoptara
Tartricidae~P 1 .02 .10 01 Y
.I ; 2 . 503 = ‘20 '04 \:
Noctuidae . |
Amphipoea velata-1 & .06 .30 .09 I ‘
QOthers-~1 5 .08 .30 '~ .26
Hesperiidae ’
Thymelicus lineola-I 6 .09 .50 .12
Unidentified~I 1l .02 .10 .01
Total Lepidoptexa 19 .30 .90 «33
Diptera )
Unidentified-A 1 .02 .10 <.01
Gastropoda 1 LO¥™ : .10 <, 01 -
"Shell fragments N e20 .04 \
Total No. of items 63 ' (
J
. Note: A - Adult o
I - Immature
P - Pupa
s S ‘
) J
, §

:
Tl
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Table 3. Contents of 6 neck-collar samples -
Site 1, July 23 - August 2

s st s

20

No.of Propertion Frequency % of total -
items of items of occurrence volume
Arachnida .
Phalangida . 2 .03 .17 .04
Araneida _ 13 .18 ‘ .67 14
Insecta '
Orthoptera -
Acrididae~-A 2 .03 .50 .16
Tattigoniidae . -
Conacephalinae-A%I 6 09 .17 .38 .
Total Orthoptera 8 .12 .67 .54
Hemiptara ’ ‘
Phymatidse-A 6 .09 .17 .08
" Homoptera y
Cicadellidse-A 9 .13 .50 .03
Aphidae-A&T 17 .25 .67 <. 01
Lepidoptera .
Hesperiidae-P 1 02 W17 0L
Diptera ,
Syrphidae-A 1 .02 17 .03
Dolichopodidae-A 1 .02 17 <01
Unidentified-I 1 .02 a7 o<1
Hymenoptera .
Formicidae-a 3 .04 .33 <.01
Crustacea
I‘opod‘ 1 002 - 017 -0;-
Grain 6 09 S .08
- ’ . N [
Total No. of items 69
Note: A ~ Adult
- I - Immature
P - Pupa
/
/
/ ! - ~ |
@ : /
/ /
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"~ 8ite 1

June 2 - 21

1, LEPIDOPTERA - 65%

n=36

]

Site 2 ’
June 6 - 14

n=10

Site 1
July 23 - August 2

LT S— ey o i

4. OTHERS - 14%

J

1. LEPIDOPTERA - 53%
\2. EPHEMEROPTERA - 3

3. OTHERS - 117

1! ORTHOPTERA -' 547
2. ARANEIDA -"14%
3. HEMIPTERA - 8%

4. GRAIN - 8%
AL —

5. OTHERS - 16%
s

2. COLEOPTERA - 128
3. EPHEMEROPTERA - 9%

6%

1
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periﬁd in lates July aﬁd early August. Most nestling activity
occurred during the first two weeks/of June. Eighty-six
percent of all sampleé from site 1 during June wére taken in
the single week of June 5 to 12.
Nestling Red-winged Blackbirds were fed a variety of

insects from 27 families in 9 orders, as well "as spiders,

-isopods, snails and grain. However, in every collection of

samples, one insect order‘composed gregter than 50% of the
volume (Figﬁre 1). Most striking was!the fact that tﬂellargest
pollection,of‘samples (8ite 1, June 2121) was dominated by the
family Noctuidae (54% by/volume), of which a single species,
Amphipoae velata (Walker), composed 31% of the volume of the
samples. Samples taken from Sites 1 and 2 during June were
both dominated by lepidopteran larvae, thoﬁgh Site 2 had a -
high proportion of mayflies (Epheméroptera) because of its
Iogg%ion near the Chateauguay River. Samples taken at Site I
from July 23 to Auqust 2 differed markedly from previous samples,
in that lepidopteran larvae, mayflies and beetles were totally
absent and were replaced in the diet by orthopterans and
orb-weave; spidexrs (Araneidae). Thié seasonal change in the

diet was also noted by Snelling (1968), ‘and likely r;flects a
change from predominantly lepidopterans to orthopterans in the
fauna of large herbivorous insécts. As a result, greater

similarities exist between samples taken in June from the two

. - J
different sites than exist between samplqs from the two breeding
/ !

‘
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periods at site 1. A significant rank order‘correlation exists

'

between the numbers of items of each major classification (11
arthropod orders, sngils and grain) at site 1 during June and

those at site 2 (Spearman rank correlation, ry = 0,60). However,

no correlation gxists between tge major classifications (12
arthropod orders, snailé/and grain) at site 1 for the 2 sampling
periods.

The productivity of the neck-collar samples has been
calculated (Table 4) to"¥allow comparison with other studies.
In calculating these figures for the period July 23 to August
2 at Site 1, all aphids in a single sample were countéd as one,
because aphids, being ;olonial, were probably taken in aggregate.
The values calculated for 'the number of items/nest/hour of
sampling are similar to those obtained for Red-winged Blackbirds
in a tropical marsh (3.4 aqd 4.1 items/nest/hour), but are
much lower than those obtained in a highly productive temperate

marsh (22 items/nest/hour) by Orians (1973). The high number .

.of items/nest/hour recorded at site 1 from July 23 to August

2 was not significantly different from the earlier period.

At site 1 in June, the number of items per hour sampling

decreased from 7.1/hour in the morn%ng period (5:00-9:00 hr) /

to 2.9/hour during the evening period (17:00-~21:00 hr).
However, these differences were not significant (Median test).
Several pest species were identified from among the larvae

in the nestling diet. 'These were the clover leaf weevil,

-
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Table 4. Summary of neck-collar sanpling and nest success.
! - '
. ! '
I~
, No.of No. No. neck~ No.of Vol./ Items/
active successfully collars food samp®e  nest/
) nests fledged Jappiied samples (ml) hour
| ‘ ,
4, \ /
ﬁ, Site 1 \ / .
June 2-21 26 ‘\ 17 50 36 .38 4.4,
A .
J Site 2 ' °
Jm‘ 6,‘"14 8 : . 6 15 "10 . 39 4 . 2
site 1 ! !
fuly 23 - 4 3 6 6 61 8.7
e ] 5; A -
N
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Hypera punctata (Fab.), the QS;ppean skipper, Thymélicus linecla
{Ochsenheimer), and the dark-sided cutworm, Euzoa messoria
(Harris). The family Noctuidae, which contains many imbortanti
pest species,-w;s the most important insect family  in the'diet.
-~ -However, the/most important_noctuid taken by the birds was
Amphipoea vélata (Walkér), a species of no econpmic significance.
I The majority' of the remaining L}nidentif/ied_/ noctuids were
probably Apamea sbp. This genus feeds largeiy on grasses and
has 10 representatives in Queﬁec (Rockburne and Lafontaine
1976), of which 2 are of potential significance to culgivated

] ;
Gramineae. OQther groupé of insects, not identified to species,
- I

/'whiCh contained possible pests, were the short-horned
grasshoppers (Acrididae), leafhoppers (Cicadellidae), aphids
(Aphidae) and click beetles (Elaiefidae). | '

" Quadrat sampling produced few specimens of the species
eaten by the birds. In léO 0.1 m2 quadrats taken in grass,
only one specimen of 4. velatq and none of the -European skipper
or Apamea Spp. were recoveréd. The majority 6% the larvae
recovered were sawfly larvae (Tenthredinoidea). 1In 20 0.1 m%
quadrats taken in a mixed alfa}fa and clover field, 5 clover
leaf weevil larvae, 5 dark-sided cutworms and 2 sawfly larvae

were recovered.

" DISCUSSION . !

The most important diet elements of nestling Red-winged

o | |
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Blackbirds were herbivorous insects taken from grasses or
alfalfa and clover. Particularly striking ;as the absence of -
insects associated with the soil and surface litter, in contrast
to items taken from foliage. Dark-sided/cutworms were found
to. be as common as larvae of the clo?grlleaf Qeevil in quadrat
samples fron{an alfalfa and clover Field, but no dark-sided
cutworms and 10 clover leaf wesvils were recovered in neck-
collar samples taken from nests in the same field. The larva
of the glover leaf-weevil passes the day in the crowA of alfalfa
and clover, -whereas the dark-sided cutworm was found on the ’
soil surface, and may in fact pass the day beneath the surface
{Cheng 1973). The quadgzt sampling done here dnderrepreseﬁts
the felative‘humber of dark-sided cutworms, as the cutworm
has a wide range of piant foods, other than alfalfa and clo;er,
and no subsurface samples!were taken. Therefore, the dark-sided
cutworﬁ"appears to have a low susceptibili£y to Red-winged
Blackbird predafion\because of its diurnal subterranean habits.
This would apply egua}ly to most of Ehe other cutworm pests.
J Noctuid larvae wéfe the most importaq% element in the
nestling diet, yet no pupae of the family were recovered in
neck~collar samples. Most noctuids pupate on or beneath the
soil surface, whereas those pupae which were recovered belonged
to families (Hespex‘!iidae and Tortricidae) w‘hich £$ten ‘pupate
in vegetation. ’ : Ty

| It has been suggested that Red-wingéd Blackbirds use a :

I

J

-
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éaping type of foraging((Orians 1973). Evidence for this is
suggested by the manner in which kerrels of milk stagé co;g/_
are evacuated, ag@lbyuthe use o£ larvae withﬂa {Faf rolling
habit (Tortricidae). However, most insects fed to nestlings
are normally exposed, and the'failure to take items from the
soil or litter, as do species with a well developed gaping
behaviour, suggests that gaping is little develqped. : [
Because Ehﬁ Red~winged Blackbird was origigglly exclusively
marsh~-dwelling, it is adapted for foraging for emeigent aquatic
insects on the vertical vegetation of marshes. Its short legs :
make it’a better forager in vegetation than other more terrestrial
and long-legged blackbirds. In highly productive western
marshes, where it competes with the Yellow—~head Blackbird
(Xatho&e;haZua xanthocephalusg), it is better able to éxploit
the denser vegetation of éhe marsh edge than the open areas
of the marsh (Orians and Horn 15%9). The same attributes are
évident in the Red—winéed Blackbird's exploitation of foliage
feeding larvae injupland habitats. , | |
Sweep-netting between July 23 and August 2 at Site 1
recovered many more short;hofned grasshoppers (Acrididae) than
long—horned grasshoppers (Conocephalinae) in all habitats
swept. Sweep~netting is more likely to underreprésentmthe
sﬁort—horned g;asshoppers as they are better jumpers and fliers.
yany of the short-horned grasshoppers were very sma;l, but even

in the larger size classes, which were taken as food by birds,
\
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Jlong~horned grasshoppers aﬂd other prey items, such as ambush

-larvae in a European ﬁine wood generally ran a low risk of

e e v e e e s e AR AT £ et st

l

»
J

the short-horned. greatly outnumbered the long—~horned grasshoppers.
Despite this, neck-collar samples contained more long-horned

than short-horned grasshobpers. Sigﬂificantly fewer Conocephalinae
than Acrididée were taken in neck-collar sampling than by sweep~-
néttiﬁg in each habitat (Fisher exact probability test, P<.05),
This apparent preference for long-horned grasshopperé may be
related to the'fact th?t short~horneﬁ gragshoppers ?re more ?

agile and require more energy to pursue. Females prthbly

foraged for grasshoppers in the long grass along ditches, where

bugs (Phymatidae) and qu-weaver spiders {Araneidae) were most

abundant.

; Most insects- in the nestling diet were passive, siow~moving
prey items with no escape reaction, which required a high degree
of searching but little active pursuit. Therefore, many of the . f
important prey items in the nestling diet were crypt;cally '
colouged. The larvae of Amphipoea velata, the majority of
undetermined noctuids, the European skipper and claover. leaf /ﬂ
weevil were all green with one or more longitudinal white "
stripes, a typical disruptive colour pattern. However, the
mafority of larvae taken in quadrat sampling were brownish in L

J
colour. These were mainly cutworms in alfalfa and clover,

and sawflies in gr&sses. Tinbergen (1960) found that sawfly o

being consumed by tits. Prop, (1960) showed that this was-due .

to the low palatability of sawfly larvae, and that species with
/ C T '
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a typical g;een and white disruptive colour pattern were more .
palatable than those with an apasematic colour pattergfr It
seems possible, therefore, that the failure by Red~w1nged
Blackbirds to feed on sawf;y 1arvae is related to palatability.
Several .factors limit the quantitative interpretation of .
neck-collar data. Small food items may slip through the neck-
collars and -females may respond negatively to them; as well,
only nestlings over 3 days old may be collared (Orians 1966).
In the neck-collars done in the present study, many small

i

items were recovered (e.g. Aphids). Thls'would suggest that
little loss due to slippage occurred, and what slippage did
occur would not affect the relativg voiumgs of major items

in the diet.. The food intake recovered in neck-céllar samples

may be compared with published reports on the dletary needs

of nestling Red-winged Blackbirds. Wllson (197Sj has est&mated

that 2,940 "average" prey items are needed in a normal 9—day.
i
nestling period, an average prey4}teg‘being a 13 mm orthopteran.

. A 13 'mm grasshopper has a volume of approximately .09 ml. The

total volume of fbaa recovered in 50 hours of neck-collar
sampling at Site 1 during June was equivalent to 150 13 mm

grasshoppers., With an average of approximately threé’nestlings
\u

L
‘ber nest, there was an aVerage of one "average" sized food item

iecogered ggx?ﬁestling~per hour of neck~céll§r sampling.
Hdﬁéver,‘to réceive 2,940 items in 9 1l6-hour dafs, a nestling
would h?ve‘to qgceive approximately 26.4 items per hour.

[ s
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Therefore, the neck-collar retrieved only 1/20th of the expected
é@lume of food. An adverse reaét%on by the female geems the Ij
best explanation for this low rate of‘reﬁhrn from neck~collar
sampling. o ‘

- Assuming that neck~collar'éamplinq)retrieved 1/20th of

the food normally consu@ed, and that eacg'successful nest was
active ?or 9 l6~hour days, then it is po;iible to extrapolate
the numbers of insects actually eaten. In the case gf 4. velata,
40,000 larvae are estimated to have been consumed at Site 1
based on the 17 nests which fiedged during June. For 4 nests

in a mixed alfalf& and claver field which consumed 10 larvae

of the clover feaf weevii, 9,600 larvae are estimated to have
been consumed. In this samé field, follé&inq fledging, five
laivge of the yeevil were taken in 20 0.1 m?2 quadrat samples,

”

which represents 25,000 larvae/ha. 'If the four females

&

foraged over the same hectare, then the total clover leaf weevil

. &
population would have been 34,600 larvae/ha, of which 28% were

consumed by the birds. Of course, these figures are of low

accuracytqbut they do illustrate the point that the.levels
(ot / L)

of predation were potentially of. a magnitude to influence

prey populations. v . )

- A fewlarvae of tgngﬁropéén skipper were taken in neck-

‘ s \ v 5
collar samples at botH Sfres 1 and 2. Some circumstantial

‘evidence that Red-winged B%ﬁgﬁblrds may be, havznq an impact

S Ay

oﬁ\agipper populatlons is found,in the fact that the European

[}

[}

4

4
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skipper becomes a pest of major importance in areas of marginal
agricultural land along the edge of the Laurentians (McNeil
et al. 1975), a region where Red-winged Blackbird popq&ations
are very low. - .

Neck=-collar sampling, when combined with information from

. quadrat and sweep net sampling, provided important information

pE—

on which prey species were most susceptible to predation.

Clearly, cutworms, acridid grasshoppers and sawflies did not

suffer a high risk ?f‘predation. Those species that were

)
- susceptible were cf&ptically coloured larvae found in foliage

during the day. In order to assess the impact of predation on

these species, an estimate; of the numbers consumed by birds

s e e e v e

and the size of the prey population is needed. Quadrat
sampling may provide this kind of. information, but it must be
planned with an understanding of the biology and life history

of the individual prey species being sampled. This point can

3

A ] MR WIS W R o
-

-be dllustrated with 4. velata. Quadrat sampling produced only
one specimen of this species, which was the most commoﬁ item
in the nestling diet. This insect completes its larval ngW%?X
in ohe month (Detﬁ%5831944), and the final instars, which arxe
most attractive as food would only be available for a brief

period. Quadrat sampling followed the main period of nestling

| éctivity, and therefore may have missed completely the population
, of A. velata. Information on,prey species identification and

their relative importance in-the diet is provided by neck-collar

)
2 .
- - %
) g
: \ .
[ L . ! , -

€
-

> r v‘1*«*?'2' TR [SEvat e -
SR ANE A R e, VT



e e nen s ke T S

TIPRETT O 1% ) Av 0 st e

et

33

sampling, and this information coupled with a knowledge of

tgg prey species provides the basis on which a comprehensive
- "o

sampling program could be undertaken:. Such a sampling

program would provide a precise estimate of the size of the
prey population and the number consumed. Sampling should take
account of all mortality factors acting on éhe prey population

and be done before and after the period of nestling feeding.

!

CONCLUSIONS

; )

Although nestling Red-winged Blackbifds were fed a wide
variety of insects, herbivorous insects from grasses, alfalfa

and clover were the most important elements in the diet. .

i

These included several pest species. Of these, the dark-sided
7 ,

L)

‘cutworm and short-horned grasshoppers were found to be at a
low risk of predation. However, the larvae of the clover leaf

weevil and European skipper appear to be at a-high risk, and

bldckbird predation may have an impact on their populations.

’
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CHAPTER II
The role of the Red~winged Blackbird, Agelaius phoeniceug,
as a prgdétpr of the European corn borer, Ostrinia nubilalie,

and the picnic beetle, Glischrochilus quadrisignatus. -
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INTRODUCTION

Corn is the most important item in the diet of Red~-winged

Blackbixds (4gelaius phoenicewe) in agricultural areas. It is
taken either from étanding corn when the crop is in the milk‘
and soft dough stages or as waste from the ground in the fall
and early spring. A small portion of the diet at these times

is alsc composed of insect material (McNicol 1980), and some

o oYY TS T et o

of the insects consumed may be important pests of corn. Thi%
study reports on the %ossible impact of blackbird predation on
two common ‘species of corn insects; the European corn borer,
Ostrinia nubilﬁlia (éﬁbner), and the picnic beetle, ¢ligchrochilus

. quadrisignatus (Say).

5 U - e S e e e g

The Eurcopean corn borer is a serious pest of corn in many

v

of the world's major corn growing regions. In North America,

blackbirds have been mentioned as predators of corn borers

XTI S

in several early reports (Barber 1925, 1926, Baker et al. 1949),

\ but these reports have not been substantiated by more detaiied
studies. Fankhauser (1962) fouqd that caged Red-winged -
Blackbirds did not feed on corn borers in upright stalks;‘
“ Wall and Whiﬁcomb (1964) found no evidence that vertebrates,
other than woodpeckers, took corn borers from stalks in Arkansas,
Stomach contents showed that other species sgen feeding in
' corn fields were taking only the grain. Barber (1925), Frye {

/ (1972)- and Wall-and Whitcomb (1964} all found that woodpeckers,

o |
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especially the Downy Woodpecker, Dendrocopus pubescens, were
important predators of the EBuropean corn borer. Hudon and
LeRoux/(1961) observed Common Grackles and Red-winged Blackbirds
in expérimental corn plots in Quebec, but féund no evidence
of corn borer mortality due to bird predation.

DThe‘picnic beetle is one of the most abundant insects
in corn growing areas. It reproduces in corn fields on waste
grain (Foott and Timmins 1970). This insect does not cause
damage to field corn, but in some are;s the adults have begome
important pests of other fruit and vegetable crops. Picnic

beetles have been reported from Red-wiﬁged Blackbird stomach

contents by Hintz and Dyer ({1970).

METHODS

The study was conducted in 1979 in the vicinity of a
major blackbird roost ih Beauharnois Co., Quebec. The roost
was situated in a large'expénse of Phragmitee communis south
of the St. Lawrence Seaway and adjacent to a major farming area.
The Red-winged Blackbird was the most important species in the

roost, which was also used by Starlings (Sturnus vulgaria),

Common Grackles (Quiscalus quisculq), and Brown-headed Cowbirds

(Molothrug ater).
Ten corn fields, at varying distances south of the yoost,
were chosen for use in this study. In each of thése fields,

a plot 75'm long by 50 rows wide was selected. In all 10 of

s B o

]
s
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these plots picnic beetles were trapped ,and in 8 of them an
estimate was made of corn borer numbers and blackbird damage,
as described below.

Red-winged Blackbird activity in corn fields was assessed
in two ways; by direct estimates of the number of birds obser;ed
in fields, and by ﬁ;ing damage caused by birds as an index of
activity. In the former case, an estimate of ghe-number of
birds wés made after ten minutei)obseréation of each field.
Ten fields were observed twice weekly throughout July éng'
August. These estimates do not provide a highly accurate
basis on which to compare levels of bird activity between
fields, but they did provide an accurate indicator of when the
peak period of activity occurred. Using damage estimates
provides! a more accurate basis by which to compare different
iévels of activity. However, approxihately 90% of damage by
birds has been found to occur in a two week périod following
the milk date (Bridgeland 1979). Therefore, damage can be
used as ;n index for oqu that period.

Damage by blackbirds was estimated in 8;plots using the
methods of DeGrazio et ;Z. (1969). They developed altable
relating the weight of kernels on each % inch section of a cob
to the total length of the cob. Such a table allows one to
estimate the weight of kernels lost to birds by measuring the
1ength_of a cob and the length of the damaged por€¥ion. Martin

I

(1977) developed such a table for the Beauharnois area in 1976.°
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DeGrazio et al. (1969) found that the weight to‘length
relationships remained constant between years’but that the
tables needed to be adjusted for changes in the average weights
of cobs from year to year. In order to adjﬁst the table og
Martin (1977),.50 7-inch cobs were dried and the kernels

weighed. The average weight of the kernels was found to be 10%

- less than in 1976. Therefore, all damage estimates calculated

from Martin's (1977) table have been adjusted by 10%. Damage

was estimated in each plot from 5 samples of 50 cobs taken
across the rows at randomly selected p&ints. The average
weight loss 6f 50 cobs was converted to weight loss per
hectare using an estimate of the number of cobs per hectare.
This was calculated using the average number of cobs in 5
rand;miy selected 10 m rows and the distance between rows

(a standard 76 cm). |,

‘ Populations of the European c¢orn bérer were sampled in
September in 8 plots. At 5 randomly selected sample sites, ,

each plant down a row was examined for corn borers, the

presence of which is’indicated by cavity openings in the )

stalk and accumulations of fréss. Sampling continued until
20 plants with corn borer damage had been found. These were
cut down and the stalks opened. The number of corn borers
located in the stalk below the ear, ébove the ear, and in the
shank and ear was recorded. This provided an estimate of the

/

number of corn borers per stalk damaged by corn borers. It

e TS DU N S I v s T



O

was thought that this figure would provide gn indicator of
blackbird predation, as fewer corn borers per borer-damaged
stalk would be expected if predation cccurred. However, an
es;imate of corn borers per stalk (damaged or undamaged by corn
borers) was found to be more useful. This was calculated for
each sample site by dividing the number of cofn borers fouﬁd
by'the éstal number of plants examined. The figures for the
5 sample sites were averaged to arrive at an average number
of corn borers per plant examined in each plot. -

One plot was sampled for corn borers agaié'in November, after
the corn had been harvested and the stalks left iying in the
field. Samples, consisting of 20 stalks from below the ear,

Il

were taken at 5 randomly selected points. These samples were

" taken for comparison with the number of corn borers in, the

first 20 stalks examined during previous sampling. However,
stalks had been heavily damaged by the time of the‘second
sampling and only complete stalk segments from below the ear
could be used for comparison. This clearly results in a bias
towards a high estimate of the number of corn borers, as
borers from fragmented séélks are more likely to be exposed
to bird predation and other causes of mortality. ]

In the Spring of 1979, a corn field which had been left’

standing over the winter was examined at St. Jean, Quebec,

Fifteen randomly selected samples of 10 stalks were taken’iq\ ,

s -

the 0.25 ha field. The field was sampled twice, once on March 26
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and again on May‘é; Eleven hours of observation of bird =
activity in the éield were made during the intervening period.

Populations of 9§cnic beetle were monitored in 10 plots
ﬁith baited pitfall traps (Newton and Peck 1975). A plastic
coﬁ;ainer, 23 cm deep, was sunk into the ground up to its
rim and approximately 4 cm of water, with a few drops of
detergent ,placed in the botto$. The bait consisted of
100 gm of ripe mashed banana, which was wrapped in cloth .
(tergal) and suspended f;;m a' stick placed across the iim.
All baits were’ prepared from the same batch of mashed banaﬁa,
so that the baits at all traps were of equal ripeneés. Baits
that Qere not immediaﬁely used were refrigerated. Traps i
were placed in the centre of each plot once a week for 24
hours, after which all beetles frapped in the water of on the
baits were removed and preserved in alcohol.

The giizardfcoqtents of 219 birds, and the gullet
(combined proventriculus and oesophagus) contents of 99 éirds
were examined for the presence 5f corn pesﬁ insect speciéé.
Birds were taken in roosts at Beauharnois and Farnham, Quebec,
using mist neté or a l2-gauge shotgun. Other birds were sho?
on breeding territories or in corn fields ;n thé Beauharnois

—
area.

RESULTS

The pidnic beetle and European corn borer were recorded

. * \
'

|

|
*
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in gizzard gnd gullét contents. The numbers found are presented
in Table 5. Remains of the picnic beetlefwere readily identified
in both gizzards and gullets, and figﬁres for both are presented.
Corn borer larvae, bein§ very soft bodied, were not easily
identified from ghe gizzard, and only figures for the gullet
are gi&én. ‘ )

The total estimated number of Red-winged Blackbirds in
10 fields on each date is plotted (Figure 2). The number of

birds pbserved increased dramati¢ally from August 14 to,

August 16. This was the period coinciding with the milk '

. date, when damage to corn was first detected. !

The number of picnic beetles caught in baited pitfall
traps was highest in late July and fell to low levels two
Qeeks before high levels of bird activity were Absérved in
the same fields (Figure 2). A similar rapid rise and fall

‘corn plants

in numbers of beetles were recorded py cougts. on
by McCoy and Brindley (1961).

The total number of picnic beetles trapped in eight plots
is shown in Table 6. Also shown are the estimates of bird
damage for these plots and tge total number of beetles takeﬁ
dﬁring tﬁree.Frap dates between August 16 and 30. A linear
regression (Figure 3) of bird damage against numbers of picnic
beetles trapped between August 16 and 30 shows a significant
negative correlation (r = -0.66). There was also a significant
negative correlation between damage by birds and distance from

/
\
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i Tabla 5. European corn borer presence 1o gullet sasples and picnic beetle pnuncc’
: in gullet and gizzard samples of Red-winged Blackbirds
i , \
; Gullet Gizzard
§ - fof Fulch # of fuith # of # of # vith
: — sam- borers bor- bee- bes~ sam- bsa-
3 . . ples ers tles tles pleas tles
; Season Source Sex
v ’ ‘
3 Pre~breading Beauharsots M - - - - - 12 0
! " April 1e31 zoost ¥ - - - - - ] 0 -
§ Breeding . Territorsas N - - - - - 25 1
: N May 1 - June 30 F - - - - - 19 0
t Rarly post-bresding Beavharnois M - - - - -~ '8 0
. July 1 = August 14 roost 7 - - - - -, 2 0
: Corn fields M 6 i 2 0 o . .8 0
¢ ° ? 3 0 0 0 0 6 0
| Milk and Dough Bassharmois M 23 1 1 1 1 4 2
4 stage cotn roost - -
G August 14-31 Farnham .4 19 a a 1 1 30 4
. ¥ - roost -
E: ; ' Late fall Besvharnois . § 31 9 14 7 i1 47 3 /
X Sept. 1 ~ Yov, 7 toost )3 5 0 0 0 0 9 0
Totals 107 1 17 9 23 18 W
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Table 6. Bird damage, corn borer densir.y and picnic beetle
4 "M catch in corn fields at various distances from
é - the Beauharnois roost . .
t . s »
[ ' \ u
1 Distance - . @
N “from Bird Corn \ Picnic beetles trapped
the roost damage borers July 10 - ,
! (km) ' (kg/ha) pér stalk Aug. 30 Aug. 16-30
% b . - '
; ) / Y
! 1.2 781 - 0.30 184 7
*’ 1.5 366 0,29 1197 149 .
. 1.6 T41 0.40 533 30 ,
2.7 w156 0.30 463 32
3.1 * 574 0.55 ¢ 1979 60
.43 . 418 0.53 . 715 5 /
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the roost (r = -0.69) (Figure 4). In spite of the significant

correlation between picnic beetles and dahage,and between

.

damage and distance, a trend toward higher catches of picnic

9 ] >
beetles away from the roost was not significant.
The estimated number of corn borers pér stalk in each

plot is presented in Table 6. Estimates varied from .3@ borers

.

© per stalk in fields near the roost to 1.06 borers per stalk

in the field furthest removed. When the number of corn- borers

Y

per stalk is plotted against the distance of each plot from

"the approximate centre of the roost (Figure 5), a significant

’

linear correlation is seen to exist (r = 0.77).

Sampling of corn borers in the plot that was re-examined
after harvesting showed a significant drop in the number of
borers per 20 stalks below the ear between September 20 and
November 5 (Mann-Wbitney U test, U= 4, P = .048). This
indicates high levels of corn borer mortality following harvest,
wh;ch may be due in part to the bird predation observed frqm'
gullet samples taken during the same period. Samples of corn.
stalks‘from thé plot a£ St. Jean, Quebec, showed no significant
éifference in the number_gf corn borers between March 26 and

May 7. 1In 11 hours of observation, only a single male Red~winged

' Blackbird was observed in the plot. ‘ A ﬁ
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Figure 3. Relationship of picnic bheetles trapped from

August 16 to 30 -and damage be blackbirds in

8 corn fields. -
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PICNIC BEETLES TRAPPED AUG 16- 30
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DISCUSSION

The European corn borer

Red-winged Blackbirds composed approximately 80% of the
roosting population at Beauharnois in the autumn of 1979, The
presence of European corp borers in their gullets clearly
suggests‘that predation by these birds was responsible for the

! ?
observed deé}ession of the borer population in the vicinity
of the roost. Gullet contents also indicated that most
predaéion occurred following the harvest of grain corn. No
gizzard or gullet contents werejexamined from other bird
species in the Eoost.

There was little evidence of significant predation 5n
European corn' borers when Red-wﬂhged Blackbirds were feeding
on standing corn. Only one corn borer was found in gullet
contents in late August, and observations during this pefiod
showed that most borers were well inside tﬁe stalks and not
susceptible to predation. No evidence was found of damage to
stalks by birds attempting tg remove borers, and there was no
correlation between bird damage to corn and the number of
borers in stalks showing corn borer damage.

Observations on August 6, whén bird activity in corn was
low, showed that many borers could be fouﬁd p;rtially expased
in the leaf axils of corn plants. Birds shot in corn fields

t

during this period were found to be feeding on weed seeds and
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oats from neighbouring fields or on Chironomidae'(Diptera3
which had emerged in large numbers from the marsh which was
the roosting site‘of the birds. Of 8 gullets containing
chironomids, 1 also contained 2 larvae of the-European corn
borer. Chironomids were seen in larger numbers in corn fields
than in other fields, .possibly because of the windbreaking
effect of the corn plants, which also provided suitable
ggrches for the large numbers of swallows and blackbirds
attracted to the area. However, chironomids were avaiiable
in large numbers for only a brief period, and it seems %nlikely .
that this uniqué coincidence of events could be resp&nsible for
the low corn borer populations in the‘vicinity of the roost.

Eurapean corn borers were more susceptible to predation
by Blackbirds following harvesting of grain corn. This may be
because the borérs were exposed by mechanical damage to the
stalks, or bhecause stalks lying on the ground surface were
more easily opened by birds. Many of the stalks sampled for
corn borers on November 5 were heavily damaged. This damage
resembled the "shreddinq"‘of stalks descripgd by Barber (1925),
and which he attributed to Grackles, Starfings and "blackbirds".
The evidence would sug%est that, while Red-winged Blackbirds
do not feed upon cormrborers in standing stalks, they may be

able to apply enbugh force to sfalks on the ground to expose

corn borers. The same may also be true of dent stage corn

which is not damaged on standing stalks (Bridgeland 1979), but

13
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It seems likely that blackbird predation is responsible

_for lowelr corn borer populations in the vicinity of the roost;

however, an alternétive exXplanation presents itself in the

form of the tachinid pafasiteq Lydella thompsont Herting.

This fly is the most widespread introduced parasite of the

European corn borer in North America, but its effectiveness

has been limited by the fact that its life cycle is poorly

synchronized with that of its host. Adult flies emerge in
the spring before corﬁ borer larvae are available. However, .
the existence of an alternative host may maintain high
populations of the parasite until the corn borer population
develops (Hsiac and Holdaway 1966). In southern France,
Galichet gpd Radiséon {(1976) fouﬁa that a lepidopteran larva,
which was common on Phragmites communis, wWas important for
maintaﬂning'pop%lations of L. thompsoni. In southern Onfario,

Wishart (1942) found greater parasitism by L. thompsoni in the

ar

vicinity of marshes along Lake Erie and the Detroit River.

'It seems possible, therefore, that high corrm borer mortality
due to L. thompeoni parasitism may be associated with the large
stand of Ph}agmitef communie which is the roosting site of
Red-winged Blackbirds at Beauharnois. This possibility warrants

\

|
If L. thompsoni is shown to be an important gause of corn

\
further investigation.

borer mortality in the roost area, then it‘may be acting with

!
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bird predation to bring about regulation of the host population.
Tinbergen and Klomp (1960) used the parasite-hqgst interaction
theory of Nicholson (1933} to shéw that bird predation, acting
in a depsity-dependent fashion, could bring'about a regulation
of a host population that neither the predator nor the parasite

could achieve alone. /

fhe picnic bgetle

The numbers of picnic beetles trapped in baited pitfall
traps fell to low ;evels in’early August. The fall in catch' 1
appears to represent a lower level of acéivity of the adults
and reduced attractiveness to them of the bait.. Newly emerged
adults, distinguishable by their tan coloration (Luckman 1963,
Foott and Timmins 1979), appeared to be more attracted to
baits than older adults, as they made up a high proportion of
all catches, even after the pea# trap period had passed
(Figure 6). :

The low 1evels‘of activity of mature bgetles when birds
became active“in corn fields suggests that the majér part of
the picnic beetle populat%an is at a low risk of blackbird
predation. However, the significant relationghip between bird
damag; to corn and the number 9f beetles trapped during the
period when the damage was done sdégests that those beetles

active in corn fields at that time were at a high risk of

predation. Beetles may also be at a high risk in the spring
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when birds are feedinbzon the waste corn on which the beetles
bréed. The general trépd towards higher catches of beetles

' farther from the roost may reflect, in part, the effects of
predation; but it may'also be dque to the fact éhat blackbirds
compete with beetles for waste corn, and that picnic beetles
ére‘attracted to the frass and plant damage of corn borers,
which are also more abundant away from the roost. When 2
samples of, 100 corn plants from 2 ,fields were examined for

‘corn”borers and picnic beetles, significantly more plants
damaged by corn borers had picnic beetles than did undamaged
plants (xz,,P < .05 and P < .02). Picnic beetles may enter
the tunnels of the corn borer and mechanicaily injure and
subsequently attrack’ the larva. McCoy and‘srindley (1961)
attributed a 17% reduction in the‘nuﬁber of coén borer larvae
reaching third instar to picnic beetlesg, and Carlson and

Chiang (1973) found é highly significant negative correlation

between the number of picnlc beetleﬁ and the ratio of corn

- borer'larvae per tunnel. In the Beauharnois region, picnic

beetles were most active ifi corn fields before corn borers .
entered the stalk. As larvae are most susceptible to crowding
and injury by beetles when they are in the stalk, the timing
of the entry of the stalk has con31derable adaptlve significande.
Corn borers which are butside the stalk ifi late July,when

* picnic beetle populations were high, would be less susceptible

to injury than those inside the stalk; but those that had not
Ny y ' .U
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entered the stalk by the time the plant reached the milk stage

in mid-August would be prone to predation by blackbirds.

Cost-henefits of the Beauharnois roost

Patch (1942) estimated an average yield loss of 3% per
mature corn borer per plant.‘ This figure is stiil the best
available for estimating losses to corn borers, and'it

H

provides a basis by which to compare losses to glackﬁirds

with benefits resulting froé.lower corn borer populatiohs.

The linear regression between corn losses to birds and o
diétance from the roost (Figure 4) has been converted to per
cent loss for’'a farmer with an expected yield -of 5,000 kg/ha
(Pigure 7). .Losses fall from 14% of yield at the roost to 0%1:;
8.5" km from the roost. If the outer limit of damage by birds
is also the outer’limit of benefit from lower corn borer |
populations, then there would be 1l.l14 corn borers per stalk

at 8.5 km, as estimated from the linear regression (Figure 5):
Corn borer populatioﬁs fall to an estimated 0.21 corn borers
per stalk at the .roost, which would result in a 2.8% increase
in yield. fThe linear xelationship bet&een the gain/in yield

due to lower cor? borer populations and distance from the

roost is'preéénted(in Figure 7. By calculating the areas

under the loss and benefit lines it can be seen that the loss

in corn yield due tg birds was approximately 5 times greater
?

than the benefit resulting from lower corn borer populations.




o i e W v A o e e

L

T

g

%5

&

by

e
B

gkt

e S

.
iy r“fmgr‘f:.i'if‘,%%g{%g‘%;;u%w

N 4 i 5 . o g
e TR

7 ‘
/
/ /
Vi / v
- / i -
- [y
1 - '
Figure 7. Cost~benefits of the Beauharnois roost. Gain
from lower corn borer popﬁlations derived from
' Figure 5 and loss to’'blackbirds from Figure 4.

Vi

’ o

Wfaﬁkﬂ, L AT T A

LT Eres D
PR
LERRUE

B e e IR

a~

41




T B T A T T o«

PERCENTAGE OF EXPECTED CROP YIELD

12+

GAIN FROM LOWER CORN
" BORER POPULATIONS

e 32 7 S 5
DISTANCE FROM CENTRE OF _ROQST (KM)




- i Nyt o

These results have considerable implications for the
management of the Beauharnois blackbird roost. 1In a program
to control losses to blackbirds, maximum benefits would be
obtained by keeping the birds from corn when it is most
susceptible to daﬁage, while maintaining the blackbird
population fo; the benefits accrued from predation on insects.
Generally, more noxious corn insects were consumed when birds
were feeding on waste éorn than when they were actually
damaging the crop. If such a control program is not feasible,
£hen elimination of the roost altogether would improve the

@,
present situation, but benefits would be offset, to, some extent,

NoU
by increased corn borer populations. If the tachinid parasite %
L. thompsoni Pproves important in maintaining lower populations
of corn borers near the roost, then maintaining the vegetation®

of the roost would be desirable.

e

on

CONCLUSIONS @

N

European corn borers were eaten by'Red—winged Blackbirds,
particularly in the late fall. ~ Significantly lower corn '
borer populations were associated with the blackbird roost.
Red-winged Blackbird predation may be lowering corn borer
populations, but the role of the tachinid parasite L. thomp@%gf
must be considered. The picnic beetle was also eaten by :

blackbirds, but because of a temporal displacement of thé&w

activity of the 2 species, it is unlikely that there is much

£
(]

.
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However, picnic beetle populations may be influenced

through their impact on corn borer populations

and by competition for waste grain.
The blackbird population in the Beauharnois area appears

~€0 be having an impact on populations of corn pest species,

fits from blackbird predation on insects does

not outweigh losses suffered to crops, a management program

which retains

blackbirds as insect predators while reducing

damage to crops,would maximize benefits.
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4

Insectivory of Red-winged Blackbirds, Agelaius phoeniceus,

in a patchy environment.
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INTRODUCTION
D -

The évailability of alternate foods for granivorous
birdsvmay affect their depredation of grain crops. In

Africa: the preferred food of gllelea queleg is wild grass

* seed, the absence of which leads to severe &%%aqe to

cultivated cerealé (Ward, 1965). 1In NorthﬂAmerica, Wiens

band Dyer (1975)*have suggested that insects may play a role

as an alternative to agricultural crops for the Red-winged
Blackbird. Another possibility is that insect populaticns v
may enhance the quality of cropland as a foraging area fomi l
birds, attract them and subsequently increase crop damage.b

These possibilities are examined in thé‘presgnt study by
considering insect populations in relation to Red-winged

Blackbird activity. /

METHQODS

} In 1979, the available insect biomass in several habitats
near Beauharnois, Quebec Qas monitored using sweep net sampling.
Samples, consisting of fifty consecutive sweeps of a net, were
taken at three randomly selected points along a roadside ditch,
a drainage ditch, a railway embankment and a hay field.

!
Samples were taken at intervals between June 15 and Septembexr 4.

Birds were breeding in these habitats, and they remained active
& .

o
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o
4
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in them as long 55 breeding continued. 1In five corn plots .
:"  (0.28 ha), chosen at varying distances from a blackbird
roost at Béauharnois, five sweep net samples were taken once
a week between July 9 and September 7. Each sample consisted of
50 sweeps along a randomly selected row of corn. The insect
catch from all sweep net samples was dried to a constant
weight and weighed on an analytical Zalance.
Populations of other insects which occur in corn fields,

" but which are not readily sampled with a sweep net, were
sampled using other techniques. Populations of the European
corn borer (Ostrinia nubilalis) and the picnic beetle
(Glischrochilud quadrisignatus) were sampled as described
in Chapter II. Aphid populations were assessed using the
aphid infestation categories of Foott and Timmins (1973).

Bird activity was monitored in 10 fields each of corn
and oats. * Activity was obserged in a field for a 10 minute
period, and then an estimate made of the Q%mber of birds in
the field. Oat fields were monitored between July 12 and
August 15, and corn between July 31 and September 7.
In 1978, bird activity in three early successional old
* fields at Baie d'Urfé&, Québec was monitored between July 18
» ;nd August 16, Birxds wer? counted by walking into the
fields and flushing them from the vegetation. At the same-time,

populations of grasshoppers were monitored by taking a sample

of fifty sweeps from each field. The catch of grasshoppers in
L i
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Invertebrate biomass availability in habitats

at Beauharnois, 197Q.

O

!
"
O
. 8 [
>4 <
]
’
.
. .
A}
.
*»
;
-
' ‘
|t N
, }
T E T g A A I NANERE LS X D ity B ey

CLAEN A AN & B LS DTN ST I vars




5 ‘En m’* - —

B 1equajdeg ’ D ssnBay .
S st J b st
: spletg uiod oo v v — a2
{ . '
- ) I\;x +$°0 .m.
7 A\ VAN I N
. ) ¥ . _/ . \ e |
42110 S , \ — | ] N g
01:—...60&/7 - / \\ ) ' /. \\ 0L m
- o / .
Youa / Vv - T |
eBouinIq~ . \ \ AN / w 7
i ) ~ \/ o ~
| > 4 o &
' 0
jusunjuDquy .47 . o
Aomiroy i!\ / g : #
¢ ’ [} - o
| : // : : 0’z 3
! 7 | ’ u 2
pPiolg Ao —p _ / : . \O\ . @
. o A \ - Fi 4\\\WM
' @ I’O\ - Ihc" ,..,1.“
wﬂ o _ ,\,w b
. - :
4 4




; |

§ ' ,

i - ]

: : -

{ ) ’ . .

| " | O

! R

{ y

¢ , 5

é I ‘ Y

’ >
4 - !
!
Figure 9. .Red~winged Blackbird activity in corn fields,
. oat fields and breeding sites at Beauharnois, ) 4
. : 1979, I
I
/ . : . |
. / N . :
i N
. N \ i
- ] .

/
/

i
i
LA, N, sl
Srina gt




A —— - wesepired - an e O U USROG UGS R o W.Mm.\......._?‘c,“__[ s e
(] N .

R

Sepltamber

/
v
1

,_.—

e e g AT LI Nt e iy
f
u
* .

c

N

3
R
. &
VoL
‘.—"

s ! J/ %
3 - 7 . , ‘ o
E o . o =
. _ . "
/ - »
. .
ES ‘ . h h , - -
‘F ) t “ \ .. :_3 . ,
k..
: . e 3 = 3
.o . S e \ .
S 80 . .
! - - : .
A ‘ 2 8 ' .
-t » . o k] - - > -
» . -7 L . . o
. , ¢ . “
' : 5 - . «
* - ' ) . 2
’ N . é - .
. ) | )
' :
- - . M 1]
Y -- 2 A . . . 5
» R . ' Y T . v -3 ,
' -~ ,g s [ e
- . ) . ) - (0%)- 5p181} 01 uy peAssqe Tpslq D9
H s ' ' . - ’
: Vi . ) - .
:?-‘1 h . ¢ * f - v N e 3 ‘ R
: . ‘e N ' .o e . ! N

g}
i
'

B .&" Il . ; Ta .f . . R *i .

Y R . . BN 8 . ' . . v

R 4 *
q ' * T , CoL :
'm) - N -

5 3

.1’77
*

<
‘

T e
2 _}y, g " . . ‘-fitut o L
;*‘ﬂﬁ‘&ﬁ {‘ Wﬁﬂ % ‘“Aﬁﬁ}ﬁﬂ‘& A *w.n n""-“h"" E%‘Fh L gz A n. i ;V:_ ~ ® LA

o rw‘é‘ ol '




2

t
H
1

L 4

A e e o

"

& .

‘Urf

!
i
i
Ki

d activity at Baie d

1xr

inged Blackb

Red-w

a

. Figure 10.

a




e
-

L.

® CORN FIELD

-
-

GRASSHOPPER BIOMASS/50 SWEEPS 9}

i

/ GRASSHOPPERS

IN QLD FiELDS

1

v

2

8

- 8

-

SOMDIOVIE 20 HITNON

1

.«MIL
P
PRt
+
N
:

"

*>

.

.

B R




e e

each_ sample wag‘ dried and weighed. (During ‘the ‘Bame period,
bird activity 'iéﬁ,a nearby corn field on the Macdonald College
farm was mc;ni‘tored by e;timating the number of birds in the
field after viewing it from a convenient vantage -point. .

»

RESULTS

-

Sweep net sam'pling showéd that the total insect biomass
at four sites near Beavharnois did not decline late in the
summer (Figure 8) when birds moved into ocats and corn (Figure 9).
Therefore, the movement into cultivated cereals cannot be
attributed to a decline in insect foods in the habitats
examined here. Grasshoppers were the most Eimportant item in
sweep net samples at bpth Beauharnois and Baie’d‘Urfé. The
decline in bird activity in old fields at Baie d'Urfé, at
the same time that bird activity increased in corn fields
on the Macdonald College farm, was not associated with a
decline in the éverage mass of grasshoppers in sweep net
samples (Figure 1.0). ‘ ’
The insect biomass taken by sweeping in corn fields was™
only a small fraction of the biomass available in other habitats
(Figure 8), and unlikely to positively attract birds. Popu-~
lations of the picnic beetle x::e're low during the period of
bird activity in corn ahd, catches of beetles_ during this time
were negatively correlated with Qﬁg\ damage {Figure 3, Chapter

II). Populations of the European corn borer were significantly

1
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lower closer to the blaekbird roost (Figure 5, Chapter II)
where greater damage occurred. Aphid populations were very

light (0 to 50 aphids on the tassel at pollination) ia all

*

v v ﬁi
P

DESCUSSION-
i

corn fields.

During the course yf gtudies at Beauharnois, no evidenc.;e
was seen of a positive response by flocking Red-winged Blackbirds
to insect populations on agricultural land. However, in early
August, large flocks of Red-winged Blackbirds were seen feeding
on chironomidae (Diptera) which emerged in vergl( large numbers
from the Phragmites marsh which, was the roosting site of the
birds. McNicol (1980) found that during the moult period,
the consumption of oats was lower in the Kingston, Ontario
area, where caddisflies (Trichoptera) were an important item
in the diet, than in an area where caddisflies were nat
available. These ihsects, like chironomids, have aquatic
larvae and aré 6ften extremely abundant locally. It appears,
therefore, that Red-winged Blackbirds may respond to insect
populations, but only where they are extremely abundant. 'The
failure of blackbirds to respond positively to normal insect
populations would seem to severely restrict their pot‘enti‘al
as an agent of control of agricultural pests. ,

A density-dependent response is normally considered of

prime importance. in determining the ability of a predator to

u
. v

4
e i
‘

\,

i

.
Tyt <oy

5 n gk oty




.
e et e T R N AR e R ST

5

76

regulate a prey population. However, density—indepenaant
factors are of importance in determining t;he mean level
around which regulation occurs, and these factors, such as
weather conditions, agricultural practices and plant resistance,
are of parféiculax': importance in controlling insect pests in
agricultural systems. The apparent lowering of European

corn borer populations by Red-winged Blagkbirds in the
Beauharnois roost aree; does not occur as a result of a
response to corn borer populations, but as a £esult of the
association of the corn borer with the red-wing's primary food
item - corn. That is, the predation pressure suffered by the
insect is not a function of its p density, but a function
of &he total amount ©f food resources available in.'the coxn
fields in which it occurs, and the distaﬁce of these fields
from communal roosts. Such foraging behaviour is consistent
with models of the optimal use of a pétchyyenvironment
{MacArthur and Pianka 1966, Royama 1970). One conclusion

of optimal diet .theories is that; if an item is considered
good to eat, it ought to be eaten whenever it is encountered; ,
irrespective of its absolute abundance. However, in making
decisions about which éatch to forage in, a predator should
choose the one with the greatest abundance of food. Tinbergen
et al. (1967) propoged that in cryptic species, crowding would
"blow their cover"”. Howe‘}e-r, as optimal foragipg theory

suggests, crowded prey species, cryptic or otherwise, are more
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" easlly exploited by predators. This effect of crowding should

also exist between prey items of different ¥pecies as well
as prey itemg of the same species (Smith and Sweatman 1374).
This may result in a species becoming a food item as a result
of "gquilt by association".

Though vegetable matter dominates the Red~wingedﬂBlackbird'S
dietﬂthrough mgst of the year, some small portion of animal
matter always séems to be present. Birds feeding in corn
fields took insects typical of these fields. During the milk
stage of corn, grasshoppers and orb-weaver spiders,;which had
been earlier fed to nestlingé, were still abundant around the
margins of corn fields, but were never taken as food by birds
feeding on corn. C(Clearly,. the presence of corn and not insects
was important in determining the foraging site of these birds.
Dolbeer (personal communications) had some eﬁgdence that
red-wing activity was lower in corn fields sprayed with
insecticides. This is understandable if animal matter provides
some basic_nutrient requirement. Although insect populations
in corn fields are generally low, they normally seem to
provide a basic minimum og insect material for the diet.

The Red~winged Blackbird is an apparent generalist, in
that it has an* unspecialized fahaging behaviour and bill
structufe, and includes a wide vériety of animal and vegetable
matter in its diet. However, when the spatial distribution of

+ the red-wing is considered, it is distributed as a specialist

)
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(Rotenberry and Wiens, 1976). This anomaly is not surprising
if it is considered th&t red-wings specialize on certain patches
of the environment at a given time but use a wide variety of
patches through the course of the §e;r. The red-wing can be
considered a "patch specialist" (MacArthur and Pianka 1966).
In order to optimize patch exploitation in a "coarse-grainede
environment, flocking and roosting behaviour is advantageous
(Ward and 2Zahavi 1973). Therefore, the highly localized
feeding patterns associatéd with blackbird roosts can be
considered in terms of the parameters that determine the
ngraininessr of the environment. These parameters include
the number, size and temporél displacement of the patches.

V4

The utilization ©f several of these patches was examined

during.thelcourse of this study. These patches included

milk stage corn, milk stage oats and upland breeding sites
{(Pigure 9). The insects fed to nestlings came mainly from
gleaning in grasses, alfalfa and clover (Chapter I}, This
'remained true during a second minor nesting pe;iod in late
July, but suitable foragihg areas were mainly restricted to
the'parginé of fields and ditches because of Fhe cutting‘of
timothy, ;lfalfa and clover, and the grazing of pasEuresj

Tﬁg old fields at Baie d'Urfé& provided a unique expanse of

<

undisturbed grasses and weeds. jHowever, the area was not
L

attractiveé to birds when corn entered the milk stage, despite
the continuved abundance of insects. The evidence would suggest

that corn is a much preferred food. Oats was also damaged at

%
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the same time that insects were available. However, some
birds were seen feeding on insects at the same time that others
were feeding on cats. 1In the Baie d'Urfé area, birds a;t
this time appeared to be feedix;g on grasshoppers, which were
the main food fed to nestlings at Beauharnois during this
period. It may be, that as McNicol's (1980} evidence would
suggest, that when insects are available in abundance they

could provide an atttactive alternative to oats.

CONCLUSIONS

Red-winged Blackbirds do not appear to respond
positively to moderate insect densities on agricultural land,
and there is no evidence that insects provide an alternative
to corn, though they may be an alternative to oats. Nor
is there any ewvidence that birds are attracted to corn fields
by insect populations.

The idea of the Red-winged Blackbird as a patch
specialist provides a useful conceptualization of its
exploitation of agricultural cr(o)»s and their associated
insect fauna. These concepts would place an emphasis on-
the distribution of an insect with respect to other food )
resources rather than treéting these predator-prey relations

i

in terms of simple density-related functions.
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GENERAL CONCLUSIONS

Sampling for the European corn borer, Osgstrinia nubilalis

(H{'anér)  near the Beauharnois blackbird roost, showed that

there was a significant relationship between the number of)
! " t

corn borers per stalk and the distance from the roost.
Eurcpean corn borers were -recovered in the gullet contents

of the Red-winged Blackbird, Agelaius phoeniceus. Though

alternate explanations can be proposed, the existing evidence
&
strongly suggests that blackbird predation is having an

-

important local impact on European corn borer populations.

-This situation provides a rather unique opportunity to

demonstrate the capacity of birds to influente the populaticn
of a prey species. ‘

Catches from baited pitfall traps showed that the‘
activity of the picnic beetle, Gliechrochilus quadrisignatus
(say), was lowest when blackbird activity was greatest in
corn fields, There seems little likeliheod that‘ bird predation
in the late summer could influence the beetle population.
However, more predation may occur in the ‘spring when birds X
are feeding dn the waste corn on which the beetles breed.
Birds may also indirectly, influence popula'tions of the picnic
beetle through their impéct on corn borer populations and by

‘tompetition for waste corn.
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Neck~collar samples taken from nestling Red-wigged1
Blackbirds on agricultural land ;howed that herbivorous
insects from grasses, alfalfa and clover were the most
important items in the nestlin% diet. Several of these
spécies appe%red to have a‘high risk of predation, and
included the larvae of 2 pests; the clover leaf weevil,
Hypera punctata (Fab.), and the Europezn skipper, Thymelicus
lineola (Ochsenheimer) .

The activity of Red~-winged Blackbirds in corn fields

does not appear to be influenced by insect populations,

eith%; in corn fields or in alternate foraging areas. .

The results of‘the'present study sugges£ thatdroosting
populations of blackbird% can have an important impact on .
populations of noxious insects. Consequently, control
p?ograms for blackbird populations would o£tain the greatest

benefits if damage to crops was reduced while retaining the

benefits from Red-winged Blackbird predation on insects.
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List of ins_eg‘t.pests recovered from Red:-winged ‘Blackbirds in
gizzard, gullet and ne\ck—cc')llar samples near Beauharnois,
Quebec.
Coleoptera
Nitidulidae
Glischro;hilus quadrisignatus (Say), the picnic beetle

Curculionidae

Hypera postieca (Gyllenhal), the alfalfa weevil

Hypera punctata (Fab.), the-cloVver leaf weevil ‘ -

Sitona hispidula (Fab.), the clover root curculio
Tyehiue pieirostrie (Fab.), the clover seed weevil
Tychius stephansi Schoenherr, the clover head weevil -
Lepidoptera
Pyralidae !
' pstrinia nubilalis (Hlbner), the European corn borer
Noctuidae
Euzca meesoria (Harris), the dark-sided cutworm

\.

* Thymelicus lineola (Ochsenheimer), the European skipper

Heéperiidae
-

Other families which were recovered and may have contained
pest species were: e

BAcrididae, short-horned grasshoppers

Aphidae, aphids

Cicadellidae, leafhoppers

Elateridae, click beetles
Stomach samples taken at Ste-Anne-de-Bellevue;, Quebec in 1978
produced the following specimené:

\Gligehrochilus quadrisignatus (Say), the picnic beetle
Forfieula auricularia L., the European earwig

7
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