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ABSTRACT 

M.Sc. Barry E. Bendell Entomology 

j The role of the Red-winged Blackbird, 
_AgJ~.taius phoeniceu8, as a predator of insects 

, --'The impact of predation by the Red-winged Blackbird, 
. ! 

Agetaiu8' pho~niaeu8, on populations of the European cotn borer, 

Ostrihia nubitatis (Hllbner), and the picnie beetle, 

GZischrochitus quadrisignatùs (Say), has been studied in the 

vicinity of a -major blackbird roost at Beauharnois, Quebec. 
. j 

Bbth insects were recovered from blackbird gut contents. A 

significant r~iationship was found between estimates of corn 
J 

borer populations and ~heir_distances from.the roost. Activity 

of the pi'cnic beetle, as rnonitor~d with baited pitfall traps, 

f~ll to low levels before blackbirds became active in corn 

fields. During the breeding season, n~ck-collar food samples 
. -

were obtained frornnestlings. These indicated a high risk of 

predation for sorne insect species féeding on gra,sses, alfalfa 
, '4) 

and clover. No evidence was found that blackbirds were 

at~racted by moderate insect populàtions in either corn fieids 
" 1 

or other habitats. 
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,'RESUME 
, . 

M.Sc. Barry E. Bendell . Entomologie 

, L'importance du carouge à épaulettes, 
AgeZaiuB phoeniaeus, en tant que prédateur d'insectes 

~ - j 6 

Les effets de la prédation par le carouge à épaulettes, 
1 

AgeZaius phoeniaeu8, sur les population~ de la py~ale du . . 
lf ' " m~~s, Ostrinia nubitatiB (Hubner), et du nitidule à quatre 

p6ints, gZiBohroahituB quadrisignatus (Say), ont êté étudiés 

à proximité d'un important do.rtoir à Beauh~r'nois, Québec._ 
" ~ ,.. .. , 

--- CI" l' Ces deux esp~ces d' inseo:tes ont êté retrouvées dans 1eR é., 
"r ,. 

contenus stomacaux des carouges. 'Une relation significative 
"~" 

a été trouvée entre les estimations des populations de lâ 

pyrale du mals et la d1istance de ces popul'ations au dortoir. 

Des écha~ti11onnages au moyen de pi~ges à fosse avec appât 

ont démontré que l' acti vi tl'!" du nitidûle à quatre points a 

diminué avant que les carouges aient envahi les champs .-de-

mais. Durant la couvaison, des êchantillons de bol alimentaire 

pris sur des oisillons au nid, ont indiqué un ,risque élev~ 

de prédation pour certaines espèces d'insectes trouv~es sur 

de la luzerne, du tr~fle et des graminées. IL semble que le 
. 1 

caro~ge à épaulettes ne soit attiré ni par les 

mod~rées d'insectes des champs de mals, ni par 

,biotopes avoisinants. , , 
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GENE~ INTRODUCrION 

j r 

Th1 present study was undertaken as part of a larger 

research program, under Agriculture Canada Contract i15U77-00434,1 

on the ~cology and'behavioural patterns of the Red-winged 

Blackbird, AgeZaiu~ phoeniceu$. A, principa~ 'aim of that '- -
research was ta determine the feasibility of using surfactants 

ta reduce the population of blackbirds, and thereby reduce 
l , 

the damage they caus~d ta agricultural crops, especially corn, 

Zea maya. As Red-winged Blackbirds have a potential role a~ 
( 

consumers of noxious insects, it was 'proposed, that the present 

stu~y be undertaken/to investigate that rolë in arder ta understand 

" the broàder ecological implications,of the control of blackbird 

nUmbers. 

The present study has been divided into three parts. 

First, samples have been obtained of food brought ta nestling 
.. 1 

Red-winged Blackbirds on agricultural land; for ·the purpos, 

of identifying those insects being consUmed, and ta assess 
. . 

the potential impact of blackbird predation on their populations. 

Second, populations of two corn insects, the European corn 

borer, Oetrinia nubi~atis (HUbner), and the picnic beetle, 
, 

G~i8chrochitu8 quadri8ignatus (Say), have been assessed with' 

~espect ta blackbird activity, in arder to evaluate the 

potent~l impact of Red-winged Blackbird predation. Third, 

l 

L ___ ,' ;_,_, ___ ~,~)-,:-.. _~~ __ ~_._ "", 
, .:<' .. "" ,'_ ''-'1: 
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the role of insects as aofact9r af~dting the attractiveness 

of agricul~ural crops as a,foraging area for Red-winged 
c 1 

G, ' 

Blackeirds has been examined. 
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LITERATURE REVIEW 

&irds are amonget the most conspicuous of in sect predators, 

and so it miqht~e believed that they could play a major ro1e 

in controlling pest, insecte.' However" scientific 'evidence 
(i 

for.such a belief ie limited, and m08t general di~cussions of 

the biological ~ontrol of insects give only brief mention 

of avian predation. As a result, mapy may have a pessimistic 
! 

view of the p6Eential effectiveness of birds as insect predators. 

Such a view may not be juetified. The evidence supporting 

bird preda~ion as an effective insect control agent is weak 

1 ~v because of the fe~ cases, where it has been proven to be 

effective, but this may pa~tly ref1ec~~~he fact that avian 
';- .... 

predation ia more difficult to quantify than other causes of 

in sect mortality., ',' 

The first ste~ any study of the impact of bird predators 
, ..----

on insect populations i8 to a8certain that birds--~ indeed eat 
1 

the insects concerned. Re~?rts of birds eating pest insect$ 
, 

are.commonplac" but_ the most rel~able source of information 
.. \ \ 

i8 'stom_~éh contents.' Detailed reports of the stoffi?ch contents 

of Red-winged Blackbirds, AgeZaiu8- phoeniceua, are available 

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

Potvin et aZ. 1976, MoNicol 1980), and many of thesé show that 

important p~ speciee ar~ consumed by black~i~ds.,~It i~, now 

~o$sib1e to compile, f.r'om the liter,ature,> 'an impressive: Hst. 
- .1 
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\' 
of pest insect spe6ies eaten by Red-winged Blackbirds. These 

,l, includ~ pests of agriculture and forestry, and even househèld 

pests. That Red-w}nged Blackbirds consume sorne abundant insect 

pests should not be surprising, as they are a generalist 
, , 

species and feed in a diversity of habitats. 

,Unfortunately, stomach contents do not provid~ a 

quantitative basis for the assessment of the economiè impor-

tance of birds (Hartley 1948). Where the rate of a bird's 

digestion of an insect has been determ'ined, ït is possible 

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 (1965~ ta d~termine ,the number of 

spruce budworms, Choristoneura fumiferana (Clemens), consumed 

by'\Olive-backed Thrushes, Hy"loaiah"la u8tul.~ta. The problem . 

of the differential dige~tion:/of insect and vegetable matter 

and the assess'ment of their relative importance in. the diet 

of Red-winged Blackbirds'has been considered ~y Gartshore 

et al.. (1979). 

Information on the diet is sometimes more easil~btained 

from nestling tirds than from adults. Betts (1955) and 

Tinbergen (1960) used glass-backed nest boxes placed against 

a blind ta direct1y observe the type and number of food items t 

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

this activi~y with an_aut~matic camera. Samples of nestling· 

food may be ohtained by the pipe-cleaner neck-collar techniqu~ 

J 
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j 

(prians-1966), which has been used on nest1ing Red~winged 
j " 

, ~lackbirds by Snelling' (196-8), Orians and Horn (1969), Oriana 
\ 

(1973) and Voigts (1973). 

In order to determine the proportion of the insect 

population consumed by birds, an estimate of the insect 

population ia needed. 

ibe a formidable task. 

tor many, free-living insects, this can 

The many techniques avai1able for) 

sampling insect popu~ations are pfmost as varied as the 
fl',.'r:? 

insects eaten by birds. Fo:ç:/~':;:discussion of these techniques 

see Southwood (1978). 

In order to circumvent sorne of'the problems invoived in 

insect samp1ing and gut çont~~t ana1ysis, it is sornetimes 

possible to use exclosures in order to compare the survival 

of populations exposed to birds with those prbtected from the~. 

__ This technique has been very effectively used t9 study 

pr~dation by woodpeckers (Picidae) on bark b~ef1es (Sco1ytidae) 

(Knight 1958, Shook and Baldwin 1970, Koplih and Baldwin 

1970). Exclcisures have-also been used in sorne studies on 

lepidopteran larvae (Sloan and Coppel 1968, Thurston and 

Prachuabrnon 1971', Frye 1972/ Morris 1972, Pollard 1979). 

Campbell and Sloan (l977a) discouraged birds frOm feeding 

on qypsy moth .larvae, Lymantl'ia dispal'\ (L.;) , by placing 

"burlap-poultry netting strips" around trees .. 

In sorne cases birds leave identifiable clues of their 

pre4ation. This is especially true of woodpeckers. Several 

, < 

" 
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authors"have ca1culated the number of larvae taken by woodpeckers 

from corn sta1ks (Wall and Whitcornb 1964, Black et aL. 1970, 

Frye 1972), corn ears (Barber 1942), goldenrod galls (Cane ---
and Kurczewski 1976, Schlichter 1978) and hardwood trees 

(Solomon 1969, Hay 1972). The empty pupae and cocoons le ft 
#. 

by woodpeckers and titmice have been used to measure their 

predation (MacLellan 1958, Wa~dbauer et aL. 1970, Solomon 

et aL. 1976). Wearing (1974) labe1Ied 5th instar larvae of ~ 

the codling moth, Cydia pomone na (L,.), wi th 58co and was 

able to locate their overwintering cocoons and foîlow their 

individua1 fates. The predation by titmice on overwintering 

insects in go1denrod galls (Sch1ichter 1978), leaf-mines 
1 

(Ib&mies ~nd Ojanen 1977) and pine' cones (Gibb 1958) has been 
-' Co ~ 

rneasured. Also, the proportion of vespid wasp nests destroyed 
1 

by birds has been caiculated (Windsor 1976, Gibo and Metca1f 

1978) . 

The resu1ts of the above mentioned studies have been 

varied. However, severai genera1izations about bird_predation 

can be drawn from them. First1y, predation by woodpeckers, 

titmice and other birds on overwintering insects is often 

high. MacLe11an (1958) found that woodpeckers destroyed 

52% o~ cocooned'larvae of the cOdling rnQth in a 6 y~ar study 

on Nova Sco~ia apple orchards. Similarly, Wearing (1974) 

found that birds, especially the Silvereye, Zostet'ops LateroaUs, 

destroyed 53% 'of codling moth cocoons in New Zealand orchards. 
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Titmice destroyed 95% of codling moth cocoons on 10gs p1aced 

in app1e orchard in England by Solomon et al. (1976). Titmice 
~~ -

also destroyed 15 of the larvae of Ernarmonia aoniaotana 

(Heyl.) in Pinelco es (Gibb 1958). ~e' Downy Woodpecker, 
~~ ~ 

Dendl'ocopuS pube8aens, and the B1ack-capJ;>,'!IJi; Chickadee, Parus 
,,' 

atriaapittus, attacked 60 to 80% of goldertbDd ga1ls in a study 

. in Ontario (~chljchter 1978). 
1 

Woodpeckers consumed large 

numb~rs of European corn borer larvae, Ostrinia nubitatis 

(Hübner), overwintering in corn sta1ks in North Dakota (Frye 

1972) and Arkansas (Wall. and Whitcomb 1964). Flickers, 

Cotaptes aUl'atus, destroyed 64.0 and 81.8% of the 1arvae of' 

the southwestern corn borer, Diatraea grandiosetta (Dyar), in 

Mississippi (Black et al. 1970), and 1.7 ~o 54.6% 

in different areas of Arkansas (Wall and Whitcomb 1964). 
, 

In Colo-rad,o 1 dur ing- an epidemic of the spruce beetle, , 
1 ... 

-", 

Dend~oatonu8 obesus (Mann.), woodpeckers were found to reduce 
;, 

-;.'" 1 

the beet1e popul.,ition ,in trees by 45 to 98% (Knight 1958), 

while at endemic leve1s, they reduced ~eet1e survival 13 to 

25% (Kop1in and Baidwin 1970). 
1 

The results Of'studtes on the effects of predation by 

woodpeckers and "titœice on overwintering insect populations 
r ' 

are markedly different from those obtained from studies on 

the impact of breeding pirds. Bet,ts (1955) and ~inbergen 

(1960) found that breeding titmice in England and Holland 

- generally took less than 5% of aV~ilable lepidopteran larvae. 
j 

, 1 

, , , 

, ! • 1 
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However, they may have taken higher proportions (20 to 25%) 

of larger sp~eies (T~nbergen 1960). Morris et al. (1958) 

estimated that birds took less th an 1% of an epidemie population 

of spruee budworm, but they'believed that birds eould take 

a higher proportion of endemie populations. Mook and Marsh~11 

(1965) estimated t9a~ the 01ive-baekéd Thrush ate 2.1% of 

available spruee budworm larvae and pupae. ,Mook (1963) 

estimated that the Bay-breasted Warb1er, Den~~oiaa castanea, 

ate less than 2-% of avai1able 6th inst.ar larvae of the 

spruèe budworm. Gage et aL. (1970) found that breeding birds 

ate 1.8 to 4.8% of large larvae and pupae of the blaek-headed 

budworm, Aateri8 gtoverana (Walsingham). Several 'authors have 

stressed the potential of f10eks of non-breeding birds in 
d 

l ' eontrolling forest insects (Redshaw 1964, Buekner and Turnock 

1965, Mattson et a~. 1968). However, Buekner and Turnock 

(1965) found that even when all 43 speeies of avian'predators 

of the la~eh sawfly, Pristiphora eriah8on~i (Htg.)i were 

considered, they had the "potentia1" to ~onsume only 0.5% 
. ~·t 

ancf'S-.6% of larvae in two different years. Unfortunately, 

sawf1y larvae may have low palatabi1ity for birds (Prop 1960), ' 

which may explain why the potential consumption of adult 

sawflies was,much higher (5.6 and 64.9%). Mattson et aL. 
, 

estimateg that flocks of non-r~sident birds, and especially 

blaekbirds (Ieteridae), could have eonsumeâ from 40 te 45% 

and 60 te 65~ pf ~he 1ate instar larvae of the jack~pine 

l' 
! 
1 
! 
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budworm, choriatoneupa pinua Freeman,dur!~g the 2 years of 

'their study. 
1 

An important aspect of bird predation, ment~oned by 
-

" 

9 

Many authors, but almost never investigated, is the influence 

of ~rna te foods. 
1 

Its importance can be seen when comparing 
~ 

the extent of predation by \titmice during the breedin4 season 

(Bett~ 1955, Tinbergen 1960), when there is a varîety and • 

abUndance of food, with predation during the winter (qibb ~~8). 
Bett~1955) found that tits,took a neg1igible proportion of 

the population of winter moth larvae, Operoph,tera bpumata (L~) 1 

during the spring, but May have taken as much as 20% of the .... 
1 • 

! adult female. during the winter. In the tropics, Windsor 

(1976) fbund that bird predation on the, nests of PoZybia wasps 

rose progres~ively through the months of the dry,season, to a 

high of 50%. AS we!'!; breeding territorial birds can have ooly 

a limited numerical response to changes in inse~ pOPulation:~ 
J 

an important factor, given the limited potential functional 

response of Most birds. 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, 

estimate ànd only a few predator species are involved. Studies 
/ ' 

on free-living insects have been few, and unfortunately, Many 

of thes~,have been incomplete 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 

, 
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woodpecker predation on corn borers, studies have found high 
j 

levels of predation'by Red-winged Blackbirds on corn earworm 

larvae, HeLiothis zea (Boddie) (Mott and Stone 1973) ~ by 

10 

Common Grackles, Qui~calu8 qui8cuZa, on tobacco hornworm 1arvae, 
, .' 

Manduca 8exta (Johanssen) (Thurston and Prachuabmoh 1971)~ 

and by the Sil~ereye, Z08terop8 gouldi, On potato moth 

larvae, Phthorimoea operauZeZZa (Zeller), in Australia 

(Matthiessen and Springett 1973f. -~ 

Work on forest defolia~ing insects have genera11y shown 

that birds could not pbssibly consume large enough nurnbers of 

these ins~cts to affect ep~demic populat~ons. However, it 

has been proposed that birds' could have an important impact 

on the low populations that occur between epidemics., It 1s 

postulated that epidemics may result when in5ect poJàlations 
j , 

'escape' the regulatory effects of bird predation (Morris 

1958~ Readshaw 1964, McNamee 1979). -It is u5ually thaught 

that changes in weather conditions, favoura~ for t~~ 

development of the insect, could result in the insect popuiation 

1';iSing above a cri tical value at which regu1ation no: ,longer 
< "" 

occurs. The upper limit of the population i5 then set by 

the food supply. Other mec~anisms for the escape of insect ~~ 

populations a~e·suggested by the literature. Pollard (1979) 

found that bird predation was a key factor in the regulation 

'" of a population of t~e white ad~iral butterfly, Ladoga camilla 
\ 

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

/ ~ 

J 
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the p~iod of susceptibility to predation was prolonged. In 

this way, he accounted fbr ~he spread of the butterfly in 
J 

Il 

southern Eng1and during a period of warm summers in the 19305 

and ·,40s. Mattson et al,. (1968) found that jack-pine Dudworms 

in small tree stands were more susceptible to predation from 
1 

flocks of non-resident birds than were budworms in large 

expanses of jack pine. For this reason large expanses were 

more likely to develop as the fccus of an infestation . 

Campbell and Sloan (l977b) 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 cannot, in itself, dernonstrate that birds 

are important factors irt controlling an insect population. 

Many studies have collected data to show that bird predation 
1 

is positively density-dependent over sorne range of the 'prey's 

'population density. Density-dependence i5 a necessary 

condition for the regulation of a popûlation, but a key 

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

showing that a "mortality factor is density-dependent sufficient 
, 

to demonstrate that lt ls a key facto+. To identify a key 
1 

factor, it is necessary to quantify other contemporaneous and 
• 1 

successive ,mortality factors operatin during the Life-stages 

of. the insecte This ~ovides the inf rmation for a life-table 
l, J' 
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which can be analyzed, using the methods of Morris (1959) 

or Varley and Gradwell (1960), ta 1 determine the fac,tor (18) 

responsible for changes in the insect's population. Only 

f recent studies (wearing 1979, Pollard 1979) h~ve co11ected 

~data on avi,an predation for inclusion in life-tables. 
1 

Weartng (1979) found that bird predation made a major 

.. 

contribution ta varia'tion, in' generation mortali ty of the 

12 

/ 1 
cOdling,moth, and Pollard (1979) showed that larval a~d ~ 

pupal .mortali ty, thought to be due to birds, was, the ~ 

factor in determining population'changes' in the white 

. admiral butterfly. 

In sununary, it ca'n be/shawn that bird pr~dation:is an 
- 'J 

important factor in the regulation of sorne insect populations.} 
, , 

However, these cases pre, few, and it is not clear if 

regula~ion of insect p~pulatfons by avian predatars aeeurs 

more widely. As a rule, higher levels of predation,have 

beén shawn by non-breeding birds, preying on overwintering 

in sect populations, than by breeding birds, pre~n9 on 

,free-living insects. 
1 
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The food of nestling Red-winged Blackbirds, 

Age"Laiul! phoeniceus, in an agricultural ùpland. 
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INTRODUCTION 

Many reports have identified pest insects in the stômach 
• 0 

coptents of Red-winged Blackbirds,and this has p~ompted several 

authors (HiI)..~z and Dyer 1970# .Robe~tson et al.. 1978, MeNicol 

1980) to ,suggest t~at Red-winged Blackbirds rnay be of sorne 

economic benefit. However, assessing the net economie impact 

of a bird from stomac}1 contents has'proven extremely d-ifficult 

(Hartley 194er. The partial digestion of stomach contents 

makes insect species identificaeion difficult, while the 
1 \ • 1 

differential digestion of ha rd and soft bodied insects makes 

impossib/le the assessment of the relative importance of various 

food types. Predation on insects by Red-winged Blackb±rds is 

particularly important during the breeding season when, for 

the only time during the year, insects are the most important 

element, in the di et . (Hintz and Dyer 1970, Mott et al. 1972', 
/, , 

McNico11980). During this period; nestling food may be 

sampled using the pipè-cleaner neck-caIlar technique (Orians 

1966). This/technique can provide good representative samples 

of identifiable in sect foods. Detailed reports have been 

puplished on samples from nestling Red-wïnged B1ackbirds in 
1 c 

marshlands (Orians and Horn 1969, Orians 1973, Snelling 1968, 

Voigts 1973). However, no neck-collar sampling has been done 
/ 

---~ 
in up~and areas. This ls where the greatest benefit from 

insect predatio~ 1~ likely to 9cc~r: and it 18 a190 the are a 

, 
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where the majority of Red-winged Blackbirds now b~eed (Graber 

a~d Graber 1963). 

This study reports on neck-co+laf samples taken in an 

agricultural area ne~t Beauharnois, Quebec. These neck-collar 

sarnples made possible the identification of 'insect pests being 
1 

eaten'and provide the basis for an eval~tio~9f the impact that 

bird predation has on prey populations. 

METHOOS 

eck-colla~-samples we~e taken from nests located at two 

site: one in Beauharnois Co. (Site 1) and another 3.1 km away 

i~ Chateauguây Co. (Site 2). Land at Site l was sown to grain, 

corn, alfalfa and clover, ot was used for pasture and hay. 

There wete few trees or shrubs in the area. Site 2 was along a 

rai1way emhankment bordered by corn and fallow fjeldS. 

Neck-coilars were made from flesh-coloured pipe èleaners. 
,') ~ 

'l'hey were applied only when nestlings wete judged to be at 'least 

three,days old. ALI nestlings in thesame nest w~re collared 

at the sarne time and for a period of one hour. Atèleast two 

days. separated suqcessive applications of collars to the samé 

nestlings. Food taken from the mouths and gullets of collare?' 

nestlings were preserved in alcoho1L-for later identification. 

Specimens of severai of the important larval forms recovered 
• 1 

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

to adults in order to facilitate species identification. 

IL 

',' ,. , 

1 

1 ( 

) 

• 1 H_ 



1 1 , 

( , . 

""". " 
, " 

o 

) 

16, 

Quadrat,sampling was begun when i~ was 'realized that many 

-o~a~ prey which were the b~~k of the nestling diet 

came from grasses, or alfalfa and clover. This kind of sampl~ng 
1 

allows one to evaluate~e number of potential prey items 

available with respect ~o the number~ actually taken. ' Samples 

eonsisted of 10 0.1 m2 quadrats of vegetatio~i,4~ch taken 10 
,~ .. \" 

paees apart, starting from a 'randomly selectecS I:'C1f.nt". Four such 

sarnples were taken in a hay field, a pasture, along a 
.1 

r9adside ditch and a drainage ditcn. Two samples were t"aken 
,.,- " 

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

quad~at of vegetation was care,fully examined for l:arvae, which 

were preserved in alcohol for later identification. During 
i 

a second minor nesting period at site l in late July and early 

August, grasshoppers were the main component of the diet~ 

These were, s~mpled by taking three samplés,. ea~h consisting 

of 50 sweeps of a sweep net '1 taken at randomly selected points 
\ 

in a hay field,. in a mi'Xed allfalfa and clover field, along a, 
i 

roadside ditch and a ~~inagr ditch. 

/ RESULTS 
~; !. 

The contents of tpe nbCk-coliar samples are presented in 
, 

T'ables l, 2 anC! ___ l., A sinijle sample represent.s the total amount 
~ 

of food taken frorn all nestlings in the sarne nest over l hoùr. 

AlI insects were identified to the family level wherever 

possible. Data for site 1 are presented for two periods: tne 
1 1 

principal nesting 'period in June and a second minor nesting 

1. l 
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Table 1. 
f ' 

Con~ept. of 36 neck-collar samp~.8 -
Sice-; 1, Jane 2 - 21. V 

No.of 
11:4!11111 

1 

Propol'ti011 Fr.queue., % of total 
of items ' of occurrence. _ volume , 

. -' 
'A1'aclm1da 

Phalanaida 16 .072. " .25 .01 
Arl.11eida 12' .054 .12 .01 
ru.a. ',;; 

.' Ip~l)IIHrOptera 
f17 lph ... l'idae-A 11 .076 .09 

OclOluu:a 
Libellul.ida..-I 1 l .005 .03 .02 

Orthoptera ~ 

Acricti4&e - l -:' l .005 .03 .01 
Tettigoai1da& ) 

Conocephalinae-t ,8 .036 .11 .03 
Totll 01"thopter. 9 .041 .14 .04 

1lem1pte1"a 
H:1ridae-A 1 .005 .03 <.01 
Nabi4a~-I l .005 .03 <.01 

HomOpcua ,J 

C'l'copicla ... I 7 .032 .03 <.01 
Cieade1lidae-I&A '29 .131 .17 .02 

Coleoptera 1 

C&ra.bic!a.-A ~ 4 .018- .08 .• 01 
.OOS .03 .01 

Scarab •• idae-A 7 .032 .U .04 
By'rrhid. •• -A .' 1 .004 .03 <.01 
Elat.ridae-A ' .009 .06 <.01 

17 

'" 

07fuc1da.-I ~ 

~CCltharic:lae-A 1 .005 .03 <.01 
Curcùl1oa1dae ' 
. punotata-t 18 .081 .0' .14 

" Tot Coleop,t.ra 34 .lS3 ' .47 ,,~ .U 

LeP~ra . ~ .A- 1 .OOS .03 <.01 
Tonr cida.·P S .023 .'OS 

,', .02 
. -1 5 .023 .06, .02 

Geoutridae-I :3 .014 ~ .08 .02 
NOetuid.ae 2 .009 .06 .02 

Amphi.poetz. v,Za'ta-I 40 .1SO .39 .31 
!'u:ocz .s801!Ïa-I 3 .014 \ .06 j .02 
otb.rs-! 14 .063 \ .22 .22 

S •• 'P.r11de .... , 1 .005 1 .03 .• 01 
f'hymIt.i4us UM§14-1 2 .009 .• 06 .Ql 

Ua14~tifi.d - l 1 .OOS .03 <.01 . " 

,:' total Lap1dopura 77 
! .346 :.75 .65 

) 

' . . 
....... . ~ 

~/'~1",r:·-~1"t{t'Ii'\ ~ .d ;-;'i <, ,,;'c; '.:; .~:~>tJ:':1':~(·:~ o.:':~', ~.: i'" , .' ".~ ','r.~ <~" 
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'rable l. Cont'd •• 

l 

t 
D1ptera ' 

Cb:12:onOlll1dae-A 
t:1pul~clae-:-A 

llymUO:~tera 

! lond.c1da.~ 

" 1 Gutropoda 

t ,- Sh.n frapents 
\ , 

f Gra1n 

t .J 
1 Total Ho. of-it._ , 
t 

'1 ~ .te: ., - Adult 
l - lIIIIIature 
P .. Pupa 

( 
" 

~J 

D'Jo 

j 

.. " '," ) . 

, " 

;.. - , 
-, 
'~, l' 

.1 

" '.', 

l 
1 

7 

4 

.5 

222 

'. 

_______ ._------~-~M-~------------

P1:opoZ'ticm 
of 1t_. 

.005 

.00.5 

.032 

.018 

.023 

Frequeue)' 
of occunance 

.03 

.03 

.03 

.08 

.U 

.08 

% of total 
volume 

~ 

<.01 
<.01 

<.01 

<.01 
<.01 

.01 

1 
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Table 3. C'ol1tants of 6 nack-collar samples .. 

Site l, July 23 - August 2 

No.of Proportion hequeney 
items ol items of occut"rlEl.ce 

Al'Icbld.da 
Pb&l.c:r.Iic1& 2 .03 .17 
Aran.ida 13 .18 .67 

Inlleta 
Orthoptara 
Ac.r1d1d.ae-A 2 .03 .'0 
Tett1gon11dae 
Conacepbal1n&e-A&I 6 .09 .17 

Total Orthopte:ra 8 .12 .67 
l!a1ptera 
Phyutid&e-A 6 .09 .11 

. Homoptan J 

Cic.ac1.Uidae -A 9 .13 .50 
Aphid&a-A&I 17 .2.5 .67 

Lepidoptera , 
s..per11dae-p 1 .02 .17 

D1ptua 
5mb1da.-A l .02 .17 
Do11chopodid .. ~ 1 .02 .17 
t1n1dene1f1ed-I 1 .02 .17 

Rymeopeara 
~33 Foœ1c:1dae -A 3 .04 

Cruatac:ea 
Iaopocl& 1 .02 .11 

Grain 6 .09 .17 

Total No. of le .... 69 

N'Ote: A - Adult 
l - Immature 
P - Pupa 

; 

" - , 

;\ 

{ 

20 

j 

% of total 1. 

volume 

.04 

.14 t 

~ 

.16 

.38 

.54 

.08 

.03 
<.01 

.01 

.03 
<.01 
<.01 

<.01 

.O~ 

.08 
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Figure 1. Composition by volume of neck~collar fJamples. • 
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,- , Site 1 

June 2 .. 21 

u-36 

1 
, 

-Site 2 

Juùe 6 .. 14 

j 

Site 1 

July 23 • Auau~t 2 

;,10 

1. LEPIDOPTERA - 65% 

2. COLEOPTERA - 12% 

3. EPllEMEROP'rDA - 9% 

4. OTH.!RS - 14% 

J 

, / 

1. LEPIDOPTEBA - 53% 

2. EPHEME'BOPTE'RA - 36% 

r-----,II"-----____ .J 3. OTBERS - Ùlt 

~ __ -J 

1; OB.THOPTEllA .. ' 54% 

!. AlWŒIDA - "14% 

3. BEMIP'rERA - 8% 

4. GRAIN - 8% , 
l 

s. arms - 16% 

.. 

~ . 

. 
1 
1 

1 

! 
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period in lat:.e>& July and early August. Most nestling activity 

occurred during the first two weeks of June. Eighty-six 
1 

percent of aIl samples from site 1 during June were taken in 
! 

thé single week of June 5 te 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 

sarnples, one insect order composed greater than ~O% of the 

volume (Figure 1). Most striking was the fact that the,largest 
- f 

collection of'samples (Site l, June 2-21) wa~ dominated by the 
1 1 

1 

farnily Noctuidae (54% by volume), of which a single species, 

Amphipoae veZata (Walker), composed 31% of the volume of the 

samples. Samples taken from Sites 1 and 2 during June were 

both dominated oy lepidopteran larvae, though Site 2 had a 

high proportion of mayflies (Ephem~roPtera) because of i ts '\ 

lo~tion near t'he Chateauguay River. S~ples taken at Site Il 
\ 

from July 23 to ·August 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-weaver spiders (Araneidae). This seasonal change in the 
1 

diet was also noted by Snelling (1968), I rnd likely rBflects a 

change from predominantly lepidopteran~ to orthop~erans in the 

fauna of large herbivorous insects. As a r~sult, greater 
" similarities exist between samples taken in June from the two 

J 
different sites than exist between samples from the two breeding 

1 
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periods at site 1. A significant rank ordericorrelation exists 

between the numbers of items of each major classification (11 

arthropod order,s, sndils and grain) at si te 1 during June and 

those at site 2 (Spearman rank correlation, rs - 0.60). However, 
/ 

no correlation ~xists between the major classifications (12 
/ 

arthropod orders, snails and grain) at site 1 for the 2 sampling 

periods. 

The productivity of the neck-collar samples has been 

ca1culated (Table 4) to~1ow comparison with other studies. 

In calcu1ating these figures for the period July 23 to August 

1 2 at Si te l, all aphids in a sing le ~ample were counted as one, 

because aphids, being colonial, werè probab1y taken in aggregate. 

The values calculated for /the number of items/nest/hour of 

samp1ing are sirnilar to those obtained for Red-winged Blackbirds 

in a tropical marsh (3.4 and 4.1 it~ms/nest/hour), but are 

much lower than those obtained in a high1y productive temperate 

marsh (22 items/nest/ho~r) by Orians (1973). The high number 

.of itemsYnest/hour recorded at site l from July 23 to August 

2 was not significant1y different from the ear1ier périod. 

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

decreased from 7.1/hour in the morning period (5:0Q-9:00 hr) 
1 j 

'to 2.9/hour during the evening period (17:00-21:00 hr) .. 

However, these differences were not, significant (Median test): 

Severa1 pest specie~ were identified from among the larvae 

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

J j 
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'rable 4. SUIIIIIlarY of neckooooeollar sampling and nut suce.,IS. 

1-
Ho.of No. No. ~c:k.- No. of Vol./ le .. / 
acti.v. suce.safull,. colla. food sarpa u •• t/ 
a.e.~a tledged }..' Ipp1iecl .aples (ml) hout 

~ )1 

Site l 
) 

JUDe 2-21 26 17 .sc 36 .38 4.4 , 
J 

) 

Site 2 
JUDe 6.-14 8 6 .10 .39 4.2 

1 

Site- 1 
July 23 - 4 3 6 6 .61 8.7 
~t2 

, 
'. 
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Hypepa punatata (Fab.), the Eu~opean skipper, ThymeZicu8 ZineoZa , 
(Ochsenheimer), and the dark-sided cutworm, Euxoa me880ria 

(Harris). The fami1y Noctuidae, which conta~ns many important' 
- 1 

pest species, was the most important insect fami1y' in the'd~et. 

~ " However, the most important-noctuid taken by the birds was 
, 

Amphipoea veZata (Wa1ker), a species of no econ9mic significance; 
1 

1 1 The majority of the remaining unidentified noctuids ware 

0-

probably Apamea spp. This genus feeds large1y on graS$es and 

has 10 representatives ,in QUebec (Rockburne and Lafontaine 

1976), of which 2 are of potential significance to cu1tivated 
1 

1 • Gramineae. Other groups af insects, not identified to species, 
/ 

·which contained possible pests, were the short-horned 

grasshappers (Acrididae), leafhappers (Cicadel1idae), aphids 

(Aphidae) and click beetles (Elateridae). 

, Quadrat sarnpling produced few specimens of the species 

eaten by the birds. In 160 0.1 m2 quadrats taken in grass, 

only one specimen of A. ve ~ata and none of the European .skipper 
1 

or Apamea spp. were recovered. The majority ~f the 1arvae 

recovered were sawfly larvae (Tenthredinoidea). In 20 0.1 m2 

quadrats tak~n in a mixed alfalfa and clover fie~d, 5 claver 

leaf weevil larvae, 5 dark ... sided cutworms and 2 sawfly larvae 

were rec.overed. 

" DISCUSSION 

The most important di et elements of nestiinq Red-winged 

1 
) 1 
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Bl~ckbirds wer~ herbivorous insects tqken from grasses or 
• 

alfalfa and clover. Particularly striiking was 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 cornrnon as larvae of the clo~er leaf weevil in quadrat , 

~amples front an alfalfa and claver field, but no dark-s~ded 

, cutworms and IOlclover leaf w~ils were recovered,in neck-

collar samples taken from nests in the same field. The larva 
1 

of the Qlover leaf-weevii passes the day in the crown of alfalfa 

and c1over,·whereas the dark-sided cutworm was found on the 

soil surface, and may iri fact pass the day beneath' the surface' 
... 

(Cheng 1973). The quadtat sarnpling done here underrepresents 

the relative number of dark-sided cutworms, as the cutworrn 

has a wide range of plant foods, other than alfâlfa and clover, 
. J 

and no subsurface samples were taken. Therefore, the dark-sided 

cutworm appears to have a low susceptibility to Red-winged 

Blackbird predation,because of its diurnal .subterranean habits. 

This would apply equally to most of ~he other cutworm pests. 

Noctuid larvae were the most important element in the 

nestling diet, yet no pupae of the family wer~ recovered in 

neck-caIlar samples. Most noctuids pupate on or beneath the 

sail surfaèe, whereas those pupae which were re'covered belonged 

to families (Hesperiidae and Tortricidae) which often 'pupate . -, 
in vegeta'bion. 

! 'It has been suggested that Red-wj.nged Blackbirds use a 

) 

j 

1--';: ;>~'?:'-~::-', "":" ~-:-~ ~~-"-'-r' J~,~.-:~,:_~":' ,,'~ :r;':.\~;~', .. L,::~_;,f\:'~ :': '~', >,::'~~;:~::~,:~~:~~;~;'~?~.tF'·':'~!T-;-/,-: .-;,-:-, : ... , ,-, "',-, -: , .. , "'_F~LfI""1' ___ " •.. ---. ;, 
" " ~'f. ,~~' ,', , ',.' , ., '-' 

) 



( 

1 
,.j () 
f' 

'j 
1 

1. 
j~r--\ 
, ' .. /'} 

j 

" ,28 

1 
gapïng type of foraging (Orians 1973). Evidence for this is 

1 

suggested by the manner in which kerRe1s of milk stage corn 
----:--

1 

are evacuated, and by the use of larvae with a leaf ro11ing 
, l' ~ \ -:fi 

habit (Tortricidae). However, most insects fed to nestlings 
1 

are normally exposed, and th~ failure to take ~tems from the 

sail or litter, as do species with a weil developed gaping 

behaviour, suggests that gaping is little developed. 
1<11 

Because the Red-winged Blackbird was origina1ly exc1usively 
1 

marsh-dwelling, it is adapted for foragirig for emergent aquatic 

insects on the vertical vegetation of marshes. Its short legs 
, 

make it a bette~ forager in veg~tation than other more terrestrial 

and long-legged blackbirds. In ~ighlY'productive western 

marshes, where it competes with the Yellow-head B1ackbird 

(XanthodephaZu8 xanthoaepha2us), it is better able to exploit 
1 • 

the denser vegetation o~ the marsh edge than the open areas 
-) 

of the ~arsh (Orians and Horn 1969). The sarne attributes are 

1 evident in the Red-winged B1ackbird's exp19itation of foliage 

feeding larvae in/up1and habita~s. 

Sweep-netting between July 23 and~ugust 2 at Site 1 

recovered Many more Short-horned grasshoppers (Acrididae) than 

long-horned grasshoppers (Conocephalinae) in al,l habitat.s 

swept. Swee~netting is more likely to underrepr~sent the 

short-horned g~asshoppers as they are better dumpers and fliers. 

Many of the short-horned grasshoppers were very small, but even 
/ 

in the larger size classes, which were tâKen as food by birdS,' 
'\ 
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the short-horned- greatly outnuInbered the long-horned grasshoppers. 

Despite this, neck-collar samples contained more long-horned 

than short-horned grasshoppers. Significantly fewer Conocephali~ae 

than Acrididae were taken in neck-collar sampling than by sweep-
l ' 

n~ttï~g in each habitat (Fisher exact prohability test, P<.OS). 

This apparent preference for long-horned grasshoppers may he 

related to the fact that short-horned grasshoppers ~re more 
/ 1 1 

agile and require more energy to pursue. Females prob~bly 

foraged for grasshoppers in the long grass along ditches, where 

.long-horned grasshoppers and other prey items, such as ambush 

bugs (Phymatidae) and orb-weaver spiders (Araneidae) were most 
l 

abundant. 

) Most insects' in the nestling di et we~e passive, slow-moving 

prey items with no escape reaction, which required a high degree 
, ' 

of searching but little active p~rsuit. Therefore, many of the 

important prey items in the nestling diet were cryptically 

colou~ed. The larvae of Amphipoea veZata, the majority of 
1 

undetermined noctuids, the European skipper and cldver.leaf 

weevi1 were all green witry one or more lonqitudinal white 

stripes, a typical disruptive colour pattern. Howev~r, the 

maj/ori ty of 1arvae taken in quadrat sampling were brownish in 
) 

-colour. These were main1y cutworms in alfal-fa and clQver, 

and sawflies in gr~ses. Tinbergen (~60) fou~d that sawfly 

--larvae in a European pine wood genera11y ran a low risk of 

being c'onsumed by tits. Prop. (1960) showed that this was'due 

to the low palatabi1ity of sawfly la~va~, and that specie~ with 
j 
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a typical green and wh~te disruptive colour ~attern were more 
, 

_. palatable than those with an aposematic colour pattern. It 

seems possible, therefore, that the failure by Red-winged 

Blackbirds ta feed on sawf,ly larvae is related to palatability. 

Several .factors Hmi t the quantitative interpretat1.on of , 

neck-collar data. Small food items may slip through the neck­

collars and .females may respond negatively to them; as weIl, 

only nest1ings over 3 days old may be collared (Orians 1966). 
1 

In the neck-collars done in the present study, many small 
------item~ were recovered (e.g. Aphids). This would suggest that 

little loss due to slippag,e occurred, and what slippage did 
" 

occ~r would not affect th~ relative volumes of major i~ems 
,~ - .. 

in the diet •. The food intake recoverèd in neck-collar samples 

may be compared with published reports on the dietary needs 

of nestling Red-winged Bla7kbirds. '~ils~n (19'7t has,Ve~timated 
/ 

that 2,940 "average" prey items are needed in a normt9.1 9-day. 

" 1 nestling period, an average prey l.~.being a 13 mm or.thopter,an . 
. 

• A 13 'mm grasshopper has a volume of approx~mâtely .09 ml. The . 
total volume of fbôa recov~red in 50 hours ofneck-collar 

samplinq at Site 1 during June was equivalent to 150 13 mm 
grasshoppers., With an average of approximately three nestlings 
, 1, 

'per nest, thère was an average of one "average" sized food item 
" 

~ecovered p:~~'~estling ·per hour of neck-co11~r sampling. 

aOWéver, to rec~'ive- 2,940 items in 9 16-hour -étays, a nestling 

would have to rl,ece ive approxima tely 20.4 items per hour. 
j 
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l 
Therefore, the neck-collar retrieved only 1/20th of the expected 
(;) 

v'6lume ~,f food. 
o 

An adverse react~on by the .female seems the 
, 

best explanation' for this low rate of return fr'om neck-collar 

sampling. " r, 
Assuming that néck-collar ··sampling retrieved 1/20th of 

Il 

) ,the food normally consumed, and' that eac~ successful nest was 

active for 9 l6-hour days, then it ïs possible té extrapola~e 

\ 

the numberi of insects actually eaten. In the çase 9f A. veLata, 

40,000 larvae are estimated to have been consumed at Site l 
". 

based on the 17 nests which fledged during June. For 4 nests 

in a mixed alfalfa and clover field which consumed 10 larvae 
1 

of the clov.er leaf weevil, 9,600 larvae are estima<ted to have" 

been consumed. In thls sarne field, following fledging, five 

la~vae of t~e weevil were taken in 20 0.1 m2 quadrat samples, 

which represents 25,000 larvae/ha. 'rf the four fernales 
b 

foraged over the Satne hectare, then the total clover leaf weevil 
~. 

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

copsumed by the birds. Of course, th~se,figures are of low 

accuracy, but tney do illust~ate the point that the·levels 
.....,--, 

./ " 

of predation were potentially of. a magnitude to influenoe 

prey popul~tions. 

cJ' A fe~rvae o~ t"". E~rope'an skipper were taken in neck­

collar sarnples 'at bot~es 1 and 2. Sorne circurnstantial 

"evidence that Red-winged Blackbirds may b~, having an impact 
'[~I~, • ~0 

~~. . 
o~ipper populations ls foundJin the ract that the European 
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\ 
skipper becomes a pest of major importance in areas of marginal 

agricultural land along the edge of the Laurentians (McNei1 

et a~. 1975), a region where Red-winged Blackbird pop~ations 

are very low. 

Neck-co1lar sampling" when cornbined with information from 

quadrat and sweep net sarnp1ing, provided important information 

on which prey'species were most susceptible to predation. 

C1early, cutworms, acridid grasshoppers and sawflies did not 

suffer a high risk ~·~redation. Those species that were 
) 

susceptible were ctYptica1ly co1oured larvae found in foliage 

during the day. In, order to ass~ss the impact of predation on 

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

and the size of the prey population is needed. Quadrat 

sarnpling may provide this kind of, information, but it must be 

~lanned with an understandinç of the biology and life history 

of the individual prey species being sampled. This point can 

.be ~llustrated with A. veZata. Quadrat sarnpling produced only 
1 

one specimen of this species, which was the most common item 

~ in the nestling diet. This insect completes i ts larva1 grow~iJ-i 

in ohe month (Deth~~1944) 1 and the final instars, which Ara 

most attractive as food~would only be available for a brief . , \ 

periode Quadrat sarnpling Iol1owed the main period of nestling 

~ctiv-ity, a;nd thereforé may have missed completely the population 

of A. veLata. Information on,prey species identification and 

their relative importance in"the diet i5 provided by neck-collar 
1 
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sampling, 'and this information coupled with a knowledge of 

the prey spécies provides the basis on which a comprehensive 
/ 

"'" sarnpling prograrn could be undertaken; Such a sampling 

program would provide a precise estimate of the size of the 

pre·y population and the number èonsumed. Sarnpling should take 

/ 

account of aH mortality factolts acting on the prey populatïon' 

and be done before and aft~r the period of nestling feed~ng. 
\ 

CONCLUSIONS 

Although nestling Red-winged Blackbirds were fed a wide 

variety of insects, herbivorou5 insects from grasses, alfalfa 

and clover were the most important ele}Uents in the diet. . 

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

Icutworm and shor~-harned grasshoppers were fo~nd ta 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 '. 
btackbird predation may have an impact on their populations. 
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CHAP'rER Il 

The role of the Red~winged Blackbird, AgeLaiu8 phoeniceur, 

as a pr~dat9r of the European corn b~er, Oetpinia nubilaLie, 

and the picnic beetIe, GUtich1'oahi'7,u8 quad1'i,8ignatu8. 
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INTRODUCT!ON 

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

B1ackbirds (AgeZaiu8 phoeniaeus) i~ agricu1tural areas. It is 

taken either from standing corn when the crop is in the milk 

and soft dough stage,s or as waste from the ground in the fall 

and ear1y spring. A sm~ll portion of the diet at these times 

is aiso composed of insect materia1 (McNicol 1980), and so~e 
1 

of the insects consumed may be important pests of corn. This 
1 

study reports on the ~Possible impapt ?f blackbird predation on 

two common'speeies of corn insectsi the European corn borer, 
/ 

Ostrinia nubilaLis (H8bner), and the picnie beetle, GtisohpoohiLu8 

quadrieignatus (Say). 

The European corn borer i6 a seri6us pest of corn in many , 
, 

of the wor1d's major corn growing regions. In North America, 

b1ackbirds have been mentioned as predators of corn borers 

in several early reports (Barber 1~2S, 1926, Baker et aL. 1949), 

but these reports have not been substantiated by more detailed 

studies. Fankhauser (1962) found that caged Red-winged ' 

B1ackbirds did not feed on corn borers in upright staIks~ 

Wall and Whitcomp (1964) found no evidence that vertebrates, 

other than woodpeckers, took corn borers from sta1ks in Arkansas. 

Stomach contents showed that other species s,en feeding in 

1 corn fields were taking on1y the grain. Barber (1925), Frye 

(1972)- and tiall ,,~n<;1 Whitcomb (1964) aIl found that woodpeckers, 
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especially the Downy Woodpecker, Dendroaopus pubeecenB, were 

important predators of the European corn borer. Hudon and 

LeRoux (1961) observed Cornmon Grackles and Red-winged Blackbirds 

in experimental corn plots in Quebec, but found no evidence 

of corn borer mortality due ta bird predation. 

The 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 areas the adults have beQbme 

important pests of other fruit and vegetable crops. Picnic 
/ 

-
beetles have been reported from Red-winged Blackbird stomach 

contents by Hintz and Dyer (1970). 

METHODS 

The study was conducteq in 1979 in the vicinity of a 

major blackbird roost in Beauh~rnois Co., Quebec. The roost 

was situated in a large'expanse of Phragmites aommunis south 

of the St. Lawrence Seaway and adjacent ta a major farming area. 

The Red-winged Blackbird was the most important species in the 

roost, which was also ùsed by Starlings (SturnuB vuLgaria), 

Common Grackles (Quisoalu8 quiscula), and Brown-headed Cowbirds 

(Motothru~ ater). 

Ten corn fields, at varying distances south of the ~oost, 

J 

r were chosen for use in this study. In each of thèse fields, 

--'" 0\ 
a plot 75,m long by 50 rows wide was selected. In all 10 of 
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these plots picnic beetles were trapped,and in B of them an 

estimate was made of corn borer numbers and blackbird damage, 
l,' 

as described below. 

Red-winged Blackbird activity in corn fields was assessed 

in two ways; by direct.estimates of the number of birds observed 
./ 

in fields, and by using damage caused by birds as an index of 

activity. In the former case, an estimate of the number of 

birds was made after ten minute~observation of each field. 

Ten fie,lds were observed twice weekly throughout July antl , 

August. These estimates do not provide a highly accurate 

basis on which ta compare levels of bird activity between 

fields, but they did provide an accurate indicator of when the 

peak period of activity occurred. Using damage e~timates 

provides{a more accurate basis by which to compare different 
! 

levels of activity. However, approximately 90% of damage by 

birds has been found to occur in a two week period following 

the mi1k date (Bridge1and 1979). Therefore, damage can be 

used as an index for o~ly that period. 

Damage by blackbirds was estimated in 8~p1ots using the 
o 

methods of DeGrazio et a~. (1969). They developed a table 

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 

length of a cob and the 1ength of the damaged por~ion. Martin 

(1977) deweloped such a table for the Beauharnois area in 1976.' 
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DeGrazio et a~. (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 adjust the table o~ 

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. There.fore ~ aU 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 points. The average 

weight 105s of 50 cobs was converted to weight 1055 per 
1 

hectare using an estimate of the number of cobs per hectare. 

This was calculated using the average number of cobs in 5 
\ , 

randomly selected 10 m rows and the distance between rows 

(a standard 76 cm)." 1 

Populations of the European corn borer were sampled in 

September in 8 plots. At 5 randomly selected pample sites, 

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

presence of which is"indicated by cavity openings in the 

stalk and accumulations of frass. Sampling continued until 

20 plants with corn borer damage had been found. These were 

cut down and the stalks opened. The number of corn borer's 

located in the stalk below the ear, above the ear,: and in the 

shank and ear was recorded. This provided an estimate of the 

nurnber of corn borers per stalk damaged by corn borers. -It 

\ 
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! 
was thought that this figure would provide an indicator of 

blackbird predation, as fewer corn borers per borer-damaged 

stalk would be expected if predation occurred. However, an 

estimate of corn borers per stalk (damaged or ~ndamaged by corn 

borers) was found to be more useful. This was calculated for 

each sample site by dividing the number of corn borers found 

by the total 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 again 'in November, after 

the corrt had been harvested and the stalks left lying in the 

field. Samples, consisting of 20 stalks from below the ear, 

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 duringprevious sampling. However, 

stalks had been heavily damaged by the time of the second 

sampling pnd 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 st~lks 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 exarnined at St. Jeart~ Queoep. 
, 

Fifteen randomly selected samples of 10 stalks were taken '~n , \ 
~-

the 0.25 ha field. The field was sampled twice, once on March 26 

/ 

,1 
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Eleven hours of observation of,bird 

activity in the field were made d.uring the interveninq per~ad~ 

Populations of p,icnic beet1e were monitored in 10 p1.ots /­

with baited pitfa11 traps (Newton and Peck 1975). A plastic 

container, 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 bottam. The batt èonsisted of 

100 gm of ripe mashed banana, which was wrapped in cloth 
~ 

(tergal) and suspended from a stick placed across the rim. 

A~l baits were1prepared from the sarne batch of ma shed banana, 

so that the baits at all traps were af equql ripeness. Baits 

that were not immediately used were refrigerated. Traps 
\ 

were placed in the centre of each plot onpe a week for 24 

hours, after which all beetles trapped in the water or on the 

baits were removed and preserved'in alcoho1. 

The qiizard, co~tents of 219 birds, and the gullet 

(combined proventriculus and oesophagus) contents of 99 birds 
J 

were examined for the presence of corn pest insect species . ... 
Birds were taken in roosts at Beauharnais and Farnham, Quebec, 

1 
using mist nets or a 12-gauge shotgun. Other birds were shot 

on breeding territories or in corn fields in thé Beauharnois 

area. 

RESUL'l'S 

'l'he piènic beetle and European corn borer were recorded , 

J J 
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. ( -
in g~zzard and gul~~t contents. The numbers found are presented 

( 
in Table 5. Remains of the picnic beetle were readi,ly identified 

in bath gizzards and gullets, and figures for bath are presented. 

Corn borer larvae, being very soft bedied, were not easily 

identified from the gizzard, and only figures for the gullet 
1 

are given. 

The total estimated number of Red-winged Blackbirds in 

10 fields on each date is platte~ (Figure 2). The number of 

birds pbserved increased dramatibally tram August 14 te, 

August 16. This was the peried coinciding with the mi1k 

date, when damage ta corn was first detected. 

The number of picnie beetles caught in baited pitfall 
1 

traps was highest in late July'and fell to low levels two 

weeks before high levels of bird a~tivity were obsèrved in 

the sarne fields (Figure 2). A similar rapid rise and fall 

in numb~rs of beetles were recorded by cou~ts, on ~orn plants 

by McCoy and Brindley (1961). 

The total number of picnic beetles trapped in eight plots 

ls shown in Table 6. Also shown are the estimates of bird 
1 

damage for the se plots and the total numbe~ of beetles taken 

during three }rap dates between A~gust 16 and 30. A linear 

regression (Figure 13) of bird qp,mage 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 dam~ge by birds and distance from 

I! 
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TàbIa 5. luropaaa eora borar pra.ance in JUllat .ampl.. &àd p1cn1c beetla pra.aaee/ 
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Figûre 2. Red-winged Blackbirds obse+ved and picnic 

beetles trapped ih 10 corn fields~ 
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the rooat (r .. -;O.69) .(Figùre 4). In spite of the s*gnificant 

çarrelation between picnic beetles and damage, and between 

damage and distance, a trend toward higher catches of picnic 

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 .30
1 

borers 

per stalk in fields near the roo.st te 1.06 borers per stalk 

in the field furthest removed. When the numbèr of corn- borer~ 

per stalk is plotted against the distance of each plot from 

the approximate centre of the roost (Figure 5), a signi~icant 

linear correlation is seen ta 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 ~talks below the ear between Septernber 20 and 

, Novembar 5 (Mann-Whitney U test., U • 4, P ~ .048). This 

indicates high levaIs of corn berer mortality following harve~t, 

which may be due in p~rt to the bird predation obSérved from' 

gullet samples taken during the same period. Samples of corn 
r 

stalks from the plot at St.' Jean, Quebec, showed no significant 
1 

difference in the number,of corn borers between March 26 and 

May 7. In Il hours, of observation, only a single malé Red-winged 

Blackbird"was observed in the plot. 

11 L " 

., l , 
i 

1 
J 

t 
1 
i 
l 

l 

1 



, , 
f 
f 

t 

1 
1 

.' 

, \ 

.. 

) 1 

,---_._.~--_.- - .. ' 

Figure 3. Relationship of picn:i:c oeetles .trapped fro,m 

A~gust 16 to 30· and damage by blackbirds in 

8 corn fields. 
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Figure' .5. Relationship of European corn borer populations J 

and distance from roost:. 
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DISCUSSION 

The European corn borer 

Red-winged B1ackbirds composed approximate1y 80% of the 

roostinq population at Beauharnois in the autumn of 1979. The 

presence of European corn borers in their gu11ets clearly 

suggests that predation by these birds was responsib1e for the 

observed depression of the borer population in the vicinity 

af the raost. Gullet contents also indicated that most 
1 

predation occurred following the harvest of grain corn. No 
j 

gizzard or gullet contents were examined from other bird 

species in the 1oost. 

There was little evidence of significant predation on 

European corn l borers when Red-w4nged Bl~ckbirds were feeding 

on standing corn. Only one corn borer was found in gullet 
1 

contents in 1ate August, and o.~servations during this period 

showed that most borers were weIl inside the stalks and not 

susceptible to predation. No evidence was found of damage ta 

stalks by birds attempting to remove borers, and there was no 
i'l 

correlation between bird damage to corn and the number of 

borers in stalks showing corn borer damage. 

Obs'ervations on August &, when bird activity in corn was 

low, showed that many borers could be found partially exposed 

in the leafaxils of corn plants. Birds shot in corn fields 

during this period were found to be feeding on weed see~s and 

----------""""",.....- --
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oats from neighbouring fields or on Chironomidae (Diptera) 

1 which had emerged in large numbers from the marsh·which was 

the roosting si te of the birds. Of 8 gullets containing 

chironomids, 1 also contained 2 larvae of the-European corn 

54 

borer. Chironomids were seen in larger numbers in corn fields 

tHan in other fields, ,possibll' bec au se of the windbreaking 

effect of the corn plants, which also provided suitable 

perches for the large numhers of swallows and blackbirds l 

* 
attracted ta the area. However, chironomids were available 

in large numbers for onll' a btief period, and it seerns unlikely 
1 -. 

that this ùnique coincidence of events could be responsible for 

the low corn borer populations in the vicinitl' of the roost. 

European corn borers were mpre susceptible to predation 

bl' Blackbirds following harvesting of grain corn. This mal' be 

because the borJrs were exposed by mechanical damage ta the 

stalks, or because stalks ly,ing on the ground surface were 

more easill' opened by birds. Many of the stalks sampled for 

corn borers on November 5 were heavill' damaged. This damage 

resembled the "shredding", of stalks described by Barber (1925), 

and which he attributed ta Grackles, Starlings and "blackbirds". 

The evidence woûld suggest that, while Red-winged Blackbirds 
1 

do not feed upon corn. borers in standing stalks, thel' may be 

able to appll' enough force to stalks 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 
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i5 taken as wa~te from the ground. 

It seems likely that blackbird predation is responsible 

for lower corn borer populations in the vicinity of the roost; 

however, an alternative explanation presents itself in the 

form of the tachinid pârasite~ LydeLLa thompsoni Rerting. 
1 

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 hast.' Adult flies emerge in 

the spring before corn borer larvae are avai1able. However" 

the existence of an alternative hast may maintain high 

populations of the parasite until the corn borer population 

develops (Hsiao and Holdaway 1966). In sout~ern France, 
é' 

Galichet and Radisson (1976) found that a lepidopteran larva, 

which was common on Phragmite8 communis, was important for 

mainta~ning 'populations of L. thompsoni. In southern Ontario, 
1 1 

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

~ vicinity of marshe~ along Lake Erie and the Detroit River. 

It seems possible, therefore, that high corn borer mortality 

due to L. thompsoni parasitism may be associated with the large 
, 

stand of Phragmites communis which is the roosting site of 
\ 

Red-winged Blackbirds a·t Beauharnois. This possibility warrants 
. \ . . further ~nvestlgatl.On. \ 

1 

If L. thompsoni i5 shawn ta be an Important çause of corn 

borer mortàlity in the roast area, then it may be acting w~th 

J 
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bird pred~tion to bring ~bout regulation of the host population. 

Tinbergen and Klomp (1960) used the parasite-hQflt interaction 
v 

theory of Nicholson (1933) to show that bird predation, acting 

in a density-dependent fashion, could bring about a regulation 

of a host population that neither the predator nor the parasite 

could achieve alone. 

The picnic beetle 
1 

The numbers of picntc beetles trapped in baited pitfall 
\ 

traps fell to low levels in 1 early August. The fa!1 in catch 1 

appears to represent a !ower levei of activity of the adults 

and redu~ed attractiyeness to them of the bait., Newly emerged 

adults, distinguishable by their tan coîoration (Luckman 1963, 

Foott and Tirnmins 1979), appeared to be more attracted to 

baits than old~r adults, as they made up a high proportion of 

aIl catches, even after the peak trap period had passed 
1 

(Figure 6). 
~ 

The low levels of activity of mature beetles when birds 
t 

became active~in corn fields suggests that the major part of 

the picniç beetle population is at a low risk of blackbird 

predation. However, the significant r~lation~hip between bird 
1 

damage ta corn and the nurnber of beetles trapped duiing 'the J 

period when the damage was do ne suggests that those beet1es 

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

predation. Beetles may aiso be at a high risk in the spring 

~, 1 
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when birds are feeding 4 0n the waste,corn on which the beetles 

breed. ~he general tre~d towards higher catches of beetles 

farther fram the roost may ~eflect, in part, the e~fects of 

p~edationJ but it may also be due ta the fact that blackbirds 

compete with beetles for waste corn, and that picnic beetles 

~re'attracted to the frass and plant damàge of corn borers, 
. 

which are also more abundant away ftam the roost. When 2 

samp+~s o~ 100 corn plants from 2 ,fields were examined fbr 
,"'r / • 

. corn',~bo~ers and picnic beetles, significantly more plants 

damaged by corn borers had pionic beetles than did undamaged 

plants (X2,.p < 05 dP < 02) • ~n .• Picnic beetles may enter 

the tunnels of the· corn porer and mechanically injure and 

s~sequently attrackl the 1arva. McCay and Brlndley (1961) 
! 

attributed a 17% reduction in the. number of corn borer larvae 

reaching thira instar ta picnic beetles, and Carlson and 

Chiang (1973) found ~ highly significant negative correlation 

between the number of picnic beetles and the ratio of corn 
1 l." 

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

beetles wer~ most active in corn fields before corn borers 

59 

e~tered 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 considerable adaptive significance. 
<' 

.",i ; 
Corn barers which are 'outside the st~lk in late JUly,when 

• pianié beetle populatîons were high,would be less suscepti~le 

to injury than those inside the stalk, but those tha~ had not 

• 
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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: 
-li 

v 

Cost-benefits of the Beauharnois roost 

Patch (1942) est~mated an average yield 10ss of 3% per 

mature corn borer per plant. This figure i5 still the best 

available for estimating losses to ,corn borers, and it 
\ 

provides a basis by which to compare los ses to blackôirds 

with benefits resu1ting from.10wer corn borer populatiohs. 

The linear regression between corn lasses to birds and 
, 

distance from the roost (Figure 4) has,been converted to per 

cent 105s for'a farmer with an expec~ed yie1d 'of 5,000 kg/ha 

(Figure 7). ,Losses fal1 from 14% of yield at the roost to O%,~ 

8.5' km from the roost. If the outer limit of damage by birds ~ 
is a1so the outer 11imit of benefit from lower corn borer 

populations, th~n there would be/I.14 corn borers per stalk 

at 8.5 km, as" estimated from the linear regression (Figure 5). 

Corn borer populations fall to an estimated 0.21 coin borers 

per stalk at the~roost, which would result in a 2.8% increasè 

in yield. The linear ~lationship between the gain in yield 

due to lower corn borer populations and distance from the 
~ 

roost ia presented in Figure 1. By calculating the areas 
<, 

under the loss and benefit lines it can be seen that the l~ss 

in corn yield due t9 birds was approximately 5 times greater 

than the benefit resulting from lower corn borer populations. 
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Cost-benefits of the Beauharnois roost. Gain 

f~om lower corn borer populations derived from 

Figure 5 and 10es to/blackbird~ fro~ Figure 4. 
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These results have considerable implications for the 

management pf the Beauharnois blackbird roost. In a program 

to control los ses to blackbirds, maximum benefits would be 

obtained,by keeping the birds from corn when it is most 

susceptible to damage, while maintaining the blackbird 
, 

63 

population for the benefits accrued from predation on insects. 

Generally, more noxious corn insects were consumed when birds 

were feeding on waste corn than when they were actually 

damaging the crop. If such a control program is not feasible, 

then elimination of the roost altogether would improve the 
~..,. 

present situation, but benefits would be offset, t~some ext~nt, 
'& v 

by increased corn borer populations. If the tachinid parasite ~ 

L. thompeoni proves important in maintaining Iower populations 
u 

of corn borers near the roost, then maintaining the vegetatlon~ 

of the roost would be desirable. 
or 

CONCLUSIONS 

@ 
European .com borers were eaten by Red-winged Blackbirds, 

particularly in the late fall. - significantIy lower corn 

borer populati~ns 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~ 

must be considered. The picnic beetle was aiso eaten by 

blackbirds, but because of a temporal displacement of th~ 

activity of the 2 species, it i5 unlikely that there lS much 
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1 
interaction. However, picnic beetle lfô~lations may be influenced 

by blackbirds through their impact on corn borer populations 

and by competition for waste grain. 

T,he blackbird popuiation in the Beauharnois are a appears 
~., 

,', :(~ , \: Ij 

~ b v, ~ 

"'," 0 be having an impact on populations of corn pest species, 

and while benefits 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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CHAPTER III 
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f Insectivory of Red-winged Blackbirds, Age laïu8 phoeniceU8, .. 
'" in â patchy envirortrnent. 
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INTRODUCTION 

The availability of alternate foods for granivorous 

bird~Jmay affect their depredation of grain crops. In 
~ 

Africa, the preferred food of Q~eZea quele~ is wild grass 

seed, the absence of which leads to severe ~age to 

cultivated cereals (Ward, 1965). In NorthûAmerica, Wiens 

" and Dyer (1975) have suggested that insecte may play a role 

as an alternative to agricultura1 crops for the Red-winged 

Blackbird. Another possibility is that insect populations 

may enhance the quality of cropland as a foraging are a fo~ 
\) 

birds, attract them and subsequentIy increase crop damage. 

These possibilities are examined in the pre~ent study by 

considering insect populations in relation to Red-winged 

Blackbird activity. 

METRODS 

66 

9Q 

In 1919, the available insect biomass in several habitats 

near Beauharnois, Quebec wFs monitored using 9weep net sampling. 

Samples, consisting of fifty consecutive sweeps of a net, were 

taken at three randomly selected points a10n9 a roadside ditch, 

a drainage ditch, a railway ernbankrnent and a hay field. 
1 

Sarnples were taken at intervals between June 15 and September 4. 

Birds were breeding in these habitats, and they remained active 
(;; 

1 
l 
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in thern as long as breeding continued. In five corn plots ~ 
/ 

(0.28 ha), chosen at varying distances from a blackbird 

roost at Beauharnois, five sweep net samples were taken once 

a week between July 9 and September 7. Each sample consisted of 

50 sweeps along a randornly selected row of corn. The insect 

catch from all sweep net samples was dried ta a constant 
"i~ 

weight and weighed on an analytical balance. 

Populations of other insects which occur in corn fields, 

but which are not readily sampled with a sweep net, were 

sarnpled using other techniques. Populations of the European 

corn borer (Ostrinia nubi~a~i8) and the picnic beetle 

(Gti8ahroahitu~ qu~drisignatu8) were sampled as described 

in Chapter II. Aphid populations were assessed using the 

aphid infestation categories of Foott and Tirnrnins (1973). 

Bird activity was monitored in 10 fields each of corn 

and oats. ' Activity was obser~ed in a field for a 10 minute 

period, and then an estirnate made of the number of birds in 
--0 

the field. Oat fields were monitored between July 12 and 

August 15, and corn between July 31 and Septernber 7. 

In 1978, bird activity in three early successiona1 old 

fields at Baie d'Urf~, Qu~bec was rnonitored between July 18 

and August 16. Birds were counted by walking into the 

fields and flushing them- frorn the vegetation. At the sarne time, 
\ 

popuLations of grasshoppers were rnonitored by taking a sarnple 

of fifty'sweeps from each field. The catch of grasshép~ers in 
v 
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each sample was dried and weighed. During 'the "Bame period f 
. '1 

b;ird activity ~~/a nearby corn field on the Mac?onald College 
o 

farln was Inonitored by estimating the number of birds in the 

field after viewing it from a convenient vantage·point. 

RESULTS 

Sweep net sampling showed that the total in sect biomass • 

at four sites near Beauharnois did not decline iate in the 

summer (Figure 8) when birds moved into <?aS:s and corn (Figure 9). 

Therefore, the movernent into cultivated cereals cannot be 

attributed ta a decline in insect foods in the habitats 

examined here. Grasshoppers were the most important item in 

sweep net samples at bath Beauharnais and Baie d'Urfé. The 

decline in ~rd activity in ol~ fields at Baie d'Urfé, at 

the sarne Ume that bird activity increased in corn fields 

on the Macdonald College farm, was not aSsociated with a 

decline in the average mass of grasshoppers in sweep net 

samples (Figure 10). 

The insect biomass taken by sweeping in corn fields was~ 

only' a small fraction of the biomass available in other habitats 

(Figure Sl, and unlikely to positively attract birds. Popu­

lations .of the picnic beetle were low during the period of , 

bird activity in corn and, catches of beetles during this time 

were negatively correlate~ Wi~~~~ damage (Figure 3, Chapter 

II). Populations of the European corn borer were significantly 

.' 
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lower closer to t.lle bla~ird roost ,(Figure 5, Chapter II) 

where greater damage occurred. Aphid populations ~e~e very 

ligtit (0 ta 50 aphids on the tassel at pollination) in all 

corn .f ields . 

D;rSct1SSION. 
f 
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During the course ~ s,tudies at Beauharnais, no evidence 
'il 

was seen of a positive response by flocking Red-winged Blackbirds 

to"insect populations on agricultural land. However 1 in early 

August, large flocks of Red-winged Blackbirds were,seen feeding 

on chironomidae (Diptera) which emerged in very large numbers 

from the Phragmites marsh which, was the roosting s"ite 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 not 

available. These insects, like chironomids, have aquatic 

larvae and are often extremely abundant locally. It appears, 

therefore, that Red-winged Blackbirds may respond ta insect 

populations ~ but only where the y are extremely abundant. 'The 

failure of blackbirds ta respond positively to normal insect 

populations w.ould seern to severely restrict their potential 

as an agent of control df agricultural pests. 

A densi ty-depÊmdent ,response is normally considered of 

prime importance, in determining the ability of a predator ta 

1 
/ 

." 

"1 . ./ 
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re9ulate~ a prey ,population. However 1 density-independant 

factors are of importance in- determining the mean level 

around Which regu1ation oceurs, and these factors, such as 

weather' conditions, agricultura1 practices and plant resistance, 

are of par~culat importance in controlling insect pests in 

agricultural systems. The apparent lowering of European 

corn borer populations by Red-winged Blagkbirds in the 

Beauharnois roost area does not occur as a resu1t of a 

response to corn borer populations, but as a result of the 

association of the corn borer with the red-wing' s primary food 

\ item - corn. That i5, the predation pressure suffered by the 

insect is not a function of its density, but a function 
1 

of 'the total amount of food resources available in .. "the corn 

fields in which it occurs, and the distance of these fields 

from communal roosts. Such foraging behaviour i8 consistent 

with models of the optimal use of a patchy environment 

(MacArthur and Pianka 1966, Royama 1970). One conclusion 

of optimal diet -theories is that if .. an item i8 considered 

good to eat, it ought to be eaten whenever it i9 encountered, 

irres~ective of its absolute abundance. However, in making 

, decisions about which patch to forage in, a predator shou1d 

choose the one with the greatest abundance of food. Tinbergen 

et aL (1967) propased ttiat in cryptic species, crowding would 
1 

"blow their cover". However, as optimal foraging theory 
.. • • ~ 1 ~ 

suggests, crowded prey speci~s, cryptic or otherwise, are more 

" 
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easily exploited by p~edators. This effect of crowding should 

~lso exlst betwe~n 'prey items' of different \pecies as weIl 

as prey items of the sarne species (Smith and Sweatman 1974). 

'Ihis May result in a species becoming a food item as a result 

of "guilt byassociation". 

Though vegetable matter dominates the Red-wingedoBlackbird'S 

diet!through mqst of the year, sorne small portion of animal 

matter always seems 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 nestlings, were still abundant around the 

margins of corn fields l but were never taken as food by birds 

feeding on corn. Clearly," the preéence of corn and not insects 

was important in determining the foraging site of the se birds. 

Dolbeer (personal communications) had sorne e~dence that 

red-wing activity was lower in corn fields sprayed with 

insecticides. This is understandable if animal matter provides 

sorne basic.nutrient requirement. Although insect populations 

in corn fields are generally iow, the y normally seem to 

provide a basic minimum of insect material for the diet. 
" 

The Red-winged Blackbird is an apparent generalist, in 

that it has an~unspecialized foraging beha~iour and bill 
, 

structure, and includes a wide variety of animal and vegetable 

matter in its diet. However, when the spatial distribution of 

. the red-wing ia considered, it ls distributed as a specialist 

l , 

~----------------~I~~."'~ ". "~---------------__ ~:~, . 
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(Rotenberry and Wiens, 1976). This anomaly is not surprising 

if it is considered t~at 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 year. The red-wing can be 

considered a "patch specialist," (MacArthur and Pianka 1966) . 

In order to optimize patch exploitation in a ftcoarse-grained~ 

environment, flocking and roosting behaviour i5 advantageous 

(Ward and Zahavi 1973). Therefore, the hi~hly localized 

feeding pa~terns associated with blackbird roosts can be 

considered in terms of the parameters that determine the 

ngraininess" of the environment. These parameters include 

the number, size and temporal displacement of the patches. 

The utilization ~f severai of these patches was examined 

during thelcourse of this study. These patches included 

milk stage corn,. milk stage oats and upland breeding sites 

(Figure 9). The insects fed ta nestlings carne mainly from 

gleaning in grasses, alfalfa and clover (Chapter I). This 

Iremained true during a second minor nesting period in late 

July, but suitable foragihg ~reas were mainly restricted to 

the margins of fields and ditches because of the cutting of 
, 

timothy, alfalfa and clover, and the grazing of pasture~. 

Th~ old fields at Baie d'Urf~ provided a unique eXpanse of 

undisturbed grasses and w~ds. lHowever, the area was not 
lf/ 

attractivè to birds when corn entered the milk stage, despite 

the continued abundance of insects. The evidence would suggest 

~hat corn is a muoh preferred food. Oats was also damaged at 

~" ....... ,·~ ..... ~------_,_n __ r- . 
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the same time th~ insects were available. However, sorne 

birds were seen feeding on insects at the same time that others 

were feeding on oats. In the Baie d' Urf~ area, birds at 

this time appeared to be feeding 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 avaulable in abundance they 

could provide an atttactive alternative to oats. 

CONCLUSIONS 
t 

Red-winged Blackbirds do not appear to respond 

positively to rnoderate insect densities on agricultural land, 

and there is no evidence that insects provide an alternative 

ta corn, though they rnay be an alternative to oats. Nor 

is there any e,vJ.dence that birds are attra~ted to corn fields 

by insect populations. 

The idea of the Red-winged Blackbird as a patch 

specialist provides a useful conceptualization of Hs 

exploitation of agricultural cr~ and their associated 

insect fauna. These concepts would place an ernphasis on" 

the distribution o'f an in sect with respect t~ other food 

resources rather thc;ln treating these predator-prey relations 

in terme of simple densi ty"-related functions. 

l 
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GEN~RAL CONCLUSIONS 

Sarnpling for the European corn borer, Ost'l'inia nubi ZaZis 

" 1 (Hubner), near the Beauharnois blackbird roost, showed that 

there was a significant relationship between the number of) 

corn borers per stalk and the distance from the roost. 

European corn borers were ·recOvered in the gullet contents 

!=>f the Red-winged Blf-ckbird, Age ZaiU8 phoenioeu8. Though 

alternate explanations can be proposed, the existing evidencè 

strongly suggests that blackbird predation is having an 

important local impact on European corn borer populations . 

. This situation provides a rather unique opportunity ta 

demonstrate the capacity of birds to influenee the population 

of a prey species. 

Catches from baited pitfall traps showed that the 

activity of the picnic beetle, Gl.iaahrochi Zus quadriaignatu8 

(Say), was Iowest when blackbird actlvity was greatest in 

80 

corn fields. There seems lit~le likelih00d that bird predation 

in the late surr~er could influence the beetle population. 
u 

~ 

However 1 more preda tion may occur in the spr ing when birds 

are feeding dn the waste corn on which the beetles breed. 
, 

Birds may also indirectly .... ~nfluence populations of the picnie 

beetle through their impact on corn borer populations and by 

l(::ompeti tion for waste corn. 
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Neck-collar samples taken from nestling Red-winged 
'1), 

Blackbirds oq agricultural land showed that herbivorous 

insects from grasses, alfalfa a.nd clover were the most 

important items in the nestling diet. Several of these 
~ 

species appe~ed to have a high risk of predation, and 

included the larvae of 2 pestsj the clover leaf weevil, 
o 

Hypel'a puna tata (Fab.), and the European skipper 1 ThymetiauB 

Zineota (Och'senheimer). 

The activity of Red-winged Blackbirds in corn fields 

" does not app\ar to be influenced by insect populations, 

ei ther in corn fields or in alternate foraging areas. 
JI 

J 

The results of. the present study suggest that roosting 
\) 

populations of blackbirds can have an important impact on 

p~puyatlons of noxious insects. consequen~lY, control 

programs for blackbird pop.ulations would obtain the greatest 

benefits if damage to crops was reduced while retaining the 
, 

benefits frçm Red-winged Blackbird predation on insects. 
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APPENDIX 

List of insedt.pest~ recovereq from Red~winged 'Blackbirds in 
, , 

gizzard, gullet and neck-collar samples near Beauharnois, 

Quebec. 

Coleoptera 

Ni tidulidae' 

GlisohroohiZus quadrisignatus (Say), the picnic beetlè 

Curculionidae 

Hype~a postiaa (Gyllenhal), the alfalfa weevil 
Hypera punctata (Fab.), the'clever leaf weevil 
si tona hispidu la (Fab.), the clover root curculio 
Tyohius picirostris (Fab.), the clover seed weevil 
Tyohiu8 stephansi Schoenherr, the clover head weevil c 

Lepidoptera 

Pyralidae 

, Ostrinia Hubi Zatis (H{lbner), the European corn borer 

Noctuidae 

Eu:x;oa messoria (Harris), the 'dark-'sided cutworm 

Hesperiidae 
\ . 

! ThymeHau8 UneoZa (Ochsenheimer), the Euro~ean skipper 

• 
Other families which were recovered and .may have contained 

pest species were: . 

Acrididae, short-horned grasshoppers 
Aphidae, aphids 
Cicadellidae, leafhoppers 
El'ateridae, click beetles 

Stomach samples taken at Ste-Anne-de-Bellevue>, Quebec in 1978 

produced the following specimen~: 
\Gl.isohroahiZu8 quadvis{;gnat148 (Say), the picnic beetle 
FOl'ficuZ.a auriautaria L., the Europeanearwig 
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