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TITRODUCTION

The relationship between birds and fruit can be viewed from
.two viewpoints: 1) the role of the fruit in the bird's life, and
2) the role of the bird in the plant's life. Two groups of people, f
ornithologists, and botenists have looked st this relstionship
from these two vantége points, but little synthesis has taken place
between then.

Studies by ornithologists have concentrsted on determining
the diet of verious specjes of birds, either bty exsmening stomach
contents (Martin, et al.,1951), or direct observation (Shultz,1975,1078).
These studies have ettempted to determine the role of fruits in
the diets of birds, and hence their role on the populstion dynsmics
of birds. Although they hasve reslized the possible role of fruit-
esting in the plent populstions, these idess hsve not been tested
in conjunction with observations.

Other investigations (Swank,19hLl; XKreting and Roe,19L%9; end
Roessler,1936) have experimentelly investigeted the effect on ger-
miration of seeds passed through birds, but there hss been no correls-
tion between the firds observed consuming the fruit in the field,
and those used experimentslly.

Ornithologists heve slso recognized the possible role of birds
in plent disperssl, but although lcAtee (1947) lists more than one
hundreé feferences on bird disperseé seeds, 8ll of the work done to
date hes been enecdotel snd inconclusive.

Botsnists end plant populstion biologists hsve exemined the

relstionship between birds end fruit from the impsct that the bircs

heve on plant populstion Synemics.

The bird is viewed veriously egs e predstor,disperser, anc 8
nececsery element in the germinstion of seeds (Herper,1977). Predstion
of fruit is detrimentel tc plent populstions only if the seed is
destroyed. Fruit predation masy, however, be & dispersl mechanism.

The sssumption is often made (Snow.1971) that the selective

pressure in the evolution of fleshy fruits hes been the stirsction
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of animal dispersers. This assumption is often made, but no studies
have linked: 1) field observations of frugivory by birds, 2) experi-
mentel studies on the effect of feeding on seed germination, and
3) a study of the dispersal of seeds, in order to see if this system
oft quoted actuslly occurs. Only if it does happen in the field-
that birds sre attracted to fruits, feed on them, disperse the seeds,
eand have a neutrel, or beneficisl effect on their germinstion,-cen
one speculete on the evolutionary history of the system.

This study was designed to examine two compomnents of that system:
1) observetions on fruit-esting by birds, and 2) experimentsl studies
on the effect on the germination of seeds which had pesssed through
the birds. Due to experimentel difficulties, only the observetional
studies were completed, gnd will be reported. An exemination and
synthesis of the previous litfereture will be made, and speculations
on the role thet birds and fruit heve had on easch other's evolution
will be presented.

METHODS

Three shrubs of Red-berried elder ( Sambucus pubens) were

observe¢ near Sturgeon Bay, Emmet Co., Michigen for 15 hours from

21 July through 1 August 1979. The shrubs were loceted slong Lake
Shore Drive, approximately * mile from Lake Michigsn. The three
shrubs formed & continuous row three meters in height and six meters
long. The shrubs were exposed, located at theedege of & hemlock-
white pine forest.

Sembucus pubens produces bright red fruit in mid to lste summer.

The frui%s are berry-like drupes, L-6 millemeters in diameter, eech
conteining 3-5 seeds (Glesson eand Cronguist,1953). The fruit sre
clustered in terminel panicles snd are reséily visible agsinst the
derk leesves.
Observstions were mede either from an sutomobile ten meters
from the shrubs, or from the woodés scross the rosd from the shrubs,
at 8 disteance of five meters. All otservestions were made with 10x 50
binoculers, snd the time of errivsel, identificetion of the kﬁrd,
behavior, ené length of feeding noted for eech bird visit. All
successful observetions were msde in the mornings, between 6:30 end 10:CO.
Observetions were made in the afternoon and esrly evening, but
no birds visited the shrubs. This msy hzve been due to the relstively

hesvy traffic on the rosé¢ at these times (espproximsately one vehicle




per five minutes). Bird activity in gerneral wes much lower st this
time compared to morning observstions. Thus it may be that the birds
fed only in the morning on the shrubs. Not enough time was spent
‘obseving in the evening, however, to make any conclusions.
' In an attempt to observe frugivory by birds on other fruit species,
observations were mede on the following shrubs: serviceberries (Amelan-
chier sp.), raspberries (Rubus sp.), blueberries (Vscinnium angustifolium),
and choke cherries (Prunus virginiana) for & totsl of eight hours.
Dnly one bird, & Blue Jay (Cvenocitte cristaste) wes observed feeding
on any of these fruits (blueberries). Csasual observetion, however,,
noted Cedar Wexwings (Bombrcillas garrulus) feeding on serviceberry on
severel occessions, and a nesting study done st the same time neer
this study site revesled thst serviceberrtes were the major food fed
by Wexwings to their young (Kethy Bishop, personasl communication).
OBSERVATIONS
Althogh the fruit of Sambucus pubens wese ripe on 21 July, no
feeding wes recorcec¢ until 26 July. Ninety percent of the fruit wss
removed iqéight days, from 27 July to 3 August.
"A total of forty-seven visits were recorded, with the average
feeding time of 52 seconds. Seven species of birds, representing
two orders (Piciformes and Passeriformes) ané seven femilies (Picidse,
Tyrennidse, Turcidse, Vireonidase, Icteridse, Thraupidse, and Fringillidae)
were observed esting the fruit (Figure One). Two species, Veery
(Hvlocichle fuscescens) and Downy Woodpeclker (Dendrocopos pubescens),
sccounted for 61% of all visits, while the remeining five species,

Reose-breasted Grosbesk (Pheucticus ludovicisnus). Scarlet Tansger
(Pienge olivsces), Red-eved Vireo (Vireo olivasceus), grest Crested
Flycetcher (lMyisrchus crinitus), and Northern Oriole (Icterus gelbula)

sccounted for 39% of the visits.

Pesl feeding time wes from 9:00-10:00 (Figure Two), elthough
this distribution mey be biesed by uneguel sazmple sizes. No differen-
tistion in feeding time smong the differnt species can be determined
(Figure Three).

Most visits were mede by the biré flying scross the rosd to the

bushes, slthough often an individuel moved beck into the woods behind




the shrubs, then returned to feed on the shrubs.
Feeding beheavior wes similar in all species in that they all

swallowed the fruit whole. Most flights were initielly made to the
"center of the shrubs, and the bird moved out es it fed. Scarlet
Tansgers, Rose-breested Grosbesks, and the Northern Oriole fed well
eprsed, rer.cheé upright. The Downy WooCpeckers were the most exposed
when feeding. Typicslly they flew into the shrubs, and wsited on the
trunk. After severel minutes, they would hop out to the terminal
clusters of fruit and feed upside down. The other species of birds
feé moreoftern on the interior of the shrubs.

Male and female - "Scarlet Tansgers, and Downy Woodpeckers
fed on the fruit, often within seversl minutes of each other, but
never were the two sexes of one species on the shrub st ony time.
Individuels of different species did, however, feed simultaneously.
Once a Rose-breested Grosbesk, Veery, and Red-eyed Vireo fed within
four meters of each other,

Average feeding time per visit varied from 17 seconds (Ked-eyed
Vireo) to 1Lh2 secondés (Rose-bressted Grosbesk) (see Tsble One).

" Ten other spvecies of birds were seen or hesrd in the sreeg,

)

put were not seen feeding on the shrubs (Figure Four).

DISCUSSION

Reé elderberriecs provide an sbundsnt, snd choice item in the
diets of meny different bird species. This is evidencec by the intense
feecing ectivity over & brief period of time, during which virtuvelly
gll of the fruit wes conrsumec¢. Thics hzs immecdiete implicetions for
both the birés an¢ the plent.

411 seven species of btirds observed esting the fruit ere consicderscd
primerily insectiverous (lMsrtin, et el,,1951). Fruit ere considered
to be & minor portion of their diet during the entire yeer. Orly
when fruit is gbundent do they briefly become meinly frugiverous.
The Downy Woodpeckers observed eppezreé to become tggblly frugivorous,
for although they were often in the sree, and fed frequently on
elderberries, only once were they heerd drilling wecoc for insects.

Termperate latitudes could not support meny birds specislized

on fruits - for very few remein sveilable throughout the winter.




Thue it eppears thet temperste latitude birds feeding on fruits are
opportunistic in ther feeding habits. |

Becsuse virtually all of the fruit wes removed from the shrubs,
"an obvious implicstion for the plant is that at leesst some seeds must

heve potential for germination after passing through e bird's gut,i"{*'—'\e

birds are Oispersal ageats. . :
) A plenned psrt of this project was to feed elderberries to

e ceptive biré of & species observed eating the fruit in the field,
enc¢ to then collect seeds which hsd psssed through the bird. Germing-
tion tests, using unesten fruits as e control, would determine the
effect on the seeds from being psssed through the bird gut. The
séaptive significence of increesesec¢ germination of those seeds thet
pessed through birds might be en insurence thst germinstion would
occur swey from the perent plent, and not en mss=underneeth, where
germination of meny young might be & strsin orn limited resources in
the soil. TUnfortunstely, & bird wes never obtsined for these studiecs.
Some previous work has been done in this aree, however (Sayle,l132L;
Roessler,193%5; end Krefting sné Roe,1949). TUnfortunetely, no correlszs-
tiorn wes mede in these studles between the fruit usec and the species
of biré which fecd upon them in the field. The results are mized-
scme speclies ha¢ increessed germinetion, some decreesed, and some un-
changed, using different species of birds.

Another problem with these stufies is that becsuse the cermiz-
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or rouirements of the seecs is unlinown, the percentage ol both
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est endé contirol seeds that germinete is so low &s to mske comperissons
very diflicult.

T# such problems could be solved snd they covld with e feir
emount of worl:, then the Tinsl scssumption- thet of ¢ispersal could
be tested. This is by fsr the most diffecult step to test. Obviously
bircs defecste eswey from the shrut., but where, ané¢ now far swvar?
These ere questions whiich need enswers to determine the role of Tircde
2s Cispersers. Perhsps oCservetionel stucCies of redio-trecked bircs
wouléd give an zpproximeste enswer. Krowing the smount of time thet
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their trevels within & period might te orne wer of determining these
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dispersal cepebilities
Once the entire system is demonstrsted to occur in the field, one
mey begin thinking ané speculeting on the evolution of the system,

"and its implicetions for both birds end plants.

Before discussing the selective sdventsges of e dispersel
mechenism, it is desirzble to document thst the charascters which confer
the sdéverntage are heretible ea8 cen be selscted. On the pert of the
plents, evidence comes from the recent en@ repic¢ evolution of crop
mimiz weeds which have evolved crop-specific streins of different
disperssl mechenisms to ensure that the seeds sizy with the crop
(Stebrins,1950).
ccepting the yet unproveé hypothesis thet fleshy fruits

>

ere sdepted for disperssl, one mey exemine the feztures of fruit
which confer s seiective advaniage upon them. Trese include eitreaciive
coloretion, sccesibility. end ecdeguete food value to bird .. Selective

0y

forces would produce brightly colored fruite, especizlly redé, the

most sensitive portion of the color spectrum to birds, seen in meny
fruits; essily eccessible fruits, exhibited by the terminal positixm

0 mare fruits on brenches, snd high nutrtive content, but notfoo
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much as to strein the resources of the dlant

The evolutionery conseguences ol fru

-:vory in birds maybe:l) wiy,
o

when svaileble, fruit will plsy 2 pronminent role in the diets of .pirds
normelly insectiverous, ené 2) producing grester specielizetion smong

e
insectiverous birds then in frugivorous species.
letursl selection will tend to promote

in fruit, but the pressure will be the orposite or insects, profu
riore cryptig therTore less ev

and ]
nzT thus ceuse birds to switch ciets in time of

Cenmonstreted in this study.

Beczuse it is e strategr of Truit to be reefily conspicucus,
and to heve menT Cispersel egents, frugiverous bircs should neve
trocader niches than insectiverous birds teceuse of their greester
¢ifficulis in obiteining insecis. Snow (1971) mekes this compzrisson
using frugivorous neotropicel passerine fenilies (Cotingicdze exd
Piperifae) and insectiverous femilies (rFormiceriidse end Torennidee).
The inseciiverous femilies reve two to four tirmes es meny cspecies,




suggesting that the grester speciastion in insectiverous families may

be due to rether narrow diet niches.

SUIMMARY

Seven ctpecies of birds were observed feeding on the fruits of
Red-berried elder. The relstionship between the birds end plents sre
considereé both in sn irmediste context- the fruit ss en sbundant
but ephemerel food source, the birds ss éispersal egents for the
seeds; end in en_evolutionery context- the pressures which sare

responsible for fruit morphology, and implicstions orn the feeding

behavior, end civersity smong frugivorous birds.
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Downy Woodpecker 12 LS

Rose-breested Grosbeak 6 1,2
Scarlet Tansger 5 35
Red-eyed Vireo L 17
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1
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Great Crested Flycetcher
Northern Oriole

Total feeding visits L6 Average 52

Figure One. Birds observed esting Ssmbucus pubens fruit

ané average length of esch visit.
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Ruby-throsted Hua}ngbird
Esstern Wood Pewee

Blue Jay

Common Crow
Black-cesppecd Chickadee
Cedar Waxwing
Black-and-white Warbler
Yellow-rumped Warbler
Common Yellowthroat
Anerican Redstart

Figure Four. Birds seen or hesrd in the ares but not
observed feeding on Sembucus pubens.
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