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Fruit important source of energy

* During fall migration, birds may |
SWItCh tO eat|ng fFUIt Yellow-bellied Sapsucker

(Sphyrapicus varius) and
native (

Parthenocissus
quinguefolia.

Photo: Gordon Ellmers

* Fruit has high energy potential, it
is abundant, clumped, and

contains health-benefitting |
anthXIdantS Swainson's Thrush

(Catharus ustulatus) and
native (

Lindera benzoin.

Photo: Steve & Dave
Maslowski (Audubon)




Fruit vary in nutritional content and value to migrating birds

Las frutas varian en contenido nutricional y valor para las aves migratorias

Native
Sambucus canadensis
High energy/fat



Invasion of exotic fruit-bearing shrubs

Sub-optimal stopover sites / Q

for refueling and Higher sugar; less fat  Elaeagnus umbellata

maintaining health \

Rhamnus cathartica

Lonicera species

White 1989; Smith and McWilliams 2015



Study site and species captured

Burke Lake Banding Station
MI DNR Rose Lake State Wildlife Area, Bath Ml

*

Fall migration: 15 August — 15 October (2011 —
present)

Capture ~4,000 — 5,000 birds of 100+ species

Focal species (left to right): Turdus migratorius,
Dumetella carolinensis, Catharus ustulatus



Lowland emergent shrub swamp



Lowland emergent shrub swamp
Pantano de arbustos emergentes de tierras bajas



Fruiting Shrubs and Vines: Habitat Composition

Arbustos frutales y enredaderas: composicion del habitat
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What are birds
eating?

dQué estan
comiendo las
aves?




Sample collection

Color of fecal
samples

Seeds



Identifying/matching fruit

e Fecal paper color

* Match color to known berry
smears

Smear berry on paper



Diet by color

* Assess color using Munsell Book of Color

* Not all colors are easily characterized™
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How reliable is this method?

f)




Genetic validation

60 unknown samples* Punched holes

12 known fruit smears or seeds l

Extracted DNA and amplified the rbcL 0

chloroplast gene using orbcL2-M13F and
M13R primers via PCR



Computational Analysis

e Purified PCR products were sequenced in both forward and reverse
directions

e Chromatograms trimmed and inspected for quality and ambiguous
bases using MEGA

IA 240 250 260 270 280 2 120 130 140 150 160
TGGCATCCAAGTTGAAAGAGATAAATTGAACAAATATGGCC[@TCATAGC TGTTf = JTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTGGGTTCAA
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Computational Analysis

* Multiple sequence alignment using ClustalW,; 247
nucleotides in length



Computational Analysis (preliminary!)

e Used NCBI BLAST to find highly similar sequences that
match

*Species to Genus only
e Cornus species (C. racemosa, C. sericea, C. amomum)
* Rhamnus cathartica and R. frangula
* [lex species
e Family only
o (Vitaceae)Vitis riparia and Parthenocissus quinquefolia



Results/Resultados

* 58 of the 60 samples were
sequenced

4 could not be matched by
BLAST (<97 % identity)

* How well did results align
with our apriori prediction
of species/genus/family?

Lindera
benzoin

Cornus
Spp.
llex spp.

Vitaceae

Rhamnus

16/2

11/1

3/1
7/1
0/7

38%

92%

75%
88%
0%



Results/Resultados

Assessed sample color and then compared to Genus or Family according to
GenBank

e ) o e ) ) o

Purple/Blue (PB) 4 1

Purple (P) 2

Green/Yellow (GY) 1

Yellow (Y) 13 3 3 2 1 1
Soms ] 18 1
YR - 10.0 (hue) 2 1 1 1




Summary/Next Steps/Resumen,/Préximos pasos

* |dentifying diet through color of fecal samples can be a
reliable approach for some fruit species.

* Rhamnus - not commonly consumed or need to sequence
more samples

* Next steps will be to feed known berries to captive birds
(short-duration) and examine sample color.



The Scribner lab
MSU’s RTSF

W @jen_owenl
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you!
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