Food Digestion

Feeding strategies and adaptations




Biology:

What is Life? Properties of Life

Cellular Structure: the unit of life, one or many
Metabolism:phetesvathesta—tespiaton—terrentator
digestion, gas exchange] secretion, excretion, circulation —

processing materials and energy

Growth: cell enlargement, cell number
Movement: intracellular, movement, locomotion
Reproduction: avoid extinction at death
Behavior: short term response to stimuli
Evolution: long term adaptation

http://nikonrumors.com/2009/04/05/did-you-register-for-the-nikon-rumors-forum.aspx/




Food Digestion

Intracellular

Food digested inside the
cell.

Waste must be
eliminated from cell.

Extracellular

Food digested outside the
cell (cavity, gut).

Only digested products
enter cells.




Intracellular Digestion

e Mainly seen in protists.

— Amoeba, Paramecium

http://www.biofortified.org/2010/03/glowing-phagocytosis/ http://www.sciencephoto.com/media/149302/enlarge




Flash animation of intracellular
digestion in poriferans.

http://www.biology.ualberta.ca/courses.hp/zool250/animations/Porifera.swf




Extracellular Digestion
Strategies

e Suspension feeders
— Feeding on particles suspended in water

* Deposit feeders

— Feeding on surface or subsurface debris

e Mass feeders

— Feeding on mass chunks of plants or animals




Suspension Feeders

 Feeding on bacteria, phytoplankton,
zooplankton, detritus

e Adaptations:
— Filters
— Setae
— Tentacles or tube feet

http://ikandoank.blogspot.com/2011/06/culture-plankton-particularly.html




Filter Feeders

Rare

Pushing water through a
filter on a small

(invertebrate) scale is very
difficult.

Like pushing syrup
through a coffee filter

Harder to maintain inertia

http://archldesign.com/blog/latest_environmental_health_news/health-news/maple-syrup-canada-champion-food/

http://benjaminbither.blogspot.com/2011/01/use-coffee-filter-to-clean-your-lcd.html




SubPh. Urochordata Filter Feeders

“Tunicate” Cl. Bivalvia
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http://depts.washington.edu/fhlk12/links/StudentProjects/Tun.biology.html http://jklsciencelab.weebly.com/clam-dissection.html

http://wn.com/bivalve




Filter feeders and Bioaccumulation

“The biological sequestering of a substance at a
higher concentration than that at which it occurs in
the surrounding environment or medium.” - U.S.

Geological Survey, 2007

Biologists Clam Up Waterways To
Determine Sources Of Pollution

Looking for pesticides, lead,
arsenic and PCB

£
IS
<
N
o
G
£
i
o
<
b
£
Gy
(8]
o
S
£
o
<
—
(%]
(&)
—
=}
=
S
=
(5]
£
=
4
E
z
3
\
=
[oX
B
N

http://www.sciencedaily.com/videos/2009/0110-clam_cleanup.htm

http://toxics.usgs.gov/definitions/bioaccumulation.html




Porcelain crab suspension feeding

http://www.youtube.com/watch?v=i1NPrDVUSSI




Barnacles suspension feeding

http://www.youtube.com/watch?v=25F7xMVNt-w




Cl. Crinoidea
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http://www.youtube.com/watch?v=8uZJVSFwixY&feature=related




Deposit Feeders

e Direct deposit feeding
— Swallow large quantities of dirt/sediment

e Selective deposit feeding

— Feed only on the top layer of dirt/sediment




Direct deposit feeders

e Examples:
— earthworms, polycheate annelids
— Can digest up to 500x their weight a day!

http://jwswj.com/blog/?cat=3 http://www.nawwal.org/~mrgoff/photojournal/2005/sum/05-27p01polychaete.html




The Formation of Vegetable Mould, through the Actions of
Worms, With Observations on their Habits (Darwin, 1881)

>30 year experiment

Conclusion

These deposit feeders
improve soil texture and
enrich the soil.

Also tested their
response to stimuli:
light, touch, bad breath.

http://www.hindawi.com/journals/aess/2010/823047/




Selective deposit feeders

 Only feed on the top layer of sediment

— This is where most of the bacteria, detritus, and
protists are found

— This layer also includes all of the feces deposited
from other animals

http://www.sailwhisper.com/logs/news_20080628.php http://www.starfish.ch/c-invertebrates/seewalzen.html




Selective deposit feeders

 Without something eating all the “organic
debris,” it would accumulate, which would
increase bacterial growth and eventually lead
to anaerobic conditions and the growth of

sulfur-reducing bacteria

http://www.flickr.com/photos/rjcassling/3535437278/




Question

e Instead of using filters to feed, most
suspension feeders use what adaptation?




Mass Feeders
Evolution of the gut

e Mass Feeders

— Consume chunks of plant or animal matter

* In most cases, these chunks are processed in a
gut or gut cavity




Gastrovascular cavity
(Gastrodermis)

General cnidarian polyp
(P. Cnidaria)

No circulatory system

Food must reach cells via
diffusion




Incomplete gut

Ph. Platyhelminthes

Food is eaten, digested,
and removed from the
same opening

Pharynx

Mouth

Why is this branched?

Intestine

Fig. 11.14.
‘A : Digestive system B :

http://www.tutornext.com/phylum-platyhelminthes/7091




Complete Gut

e Mouth and anus
present

e Ph. Nematoda
Pharynx s

e Specialization of gut

http://www.reddragonpottery.com/a/aniphy/Helminthes/nematoda




Earthworms also have a complete gut
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Gut specialization

intestine

Esophagus / Pharynx
— muscles

Crop

— Storage

Gizzard
— Mechanical processing

Intestine
— Enzymatic processing
— Nutrient uptake




Leech gut

mouth — ——

e Bacteriocytes hold
__proboscis
mutualistic bacteria proboscis — /= /| A~ sheath

atrium — _ __— male pore
~ female
pore

_first testis

Crop diverticula
extended to hold even
more blood

vas deferens

vas efferens

~ vas deferens
limlts of a

One meal may take 6
months to digest

sucker

http://accessscience.com/content/Hirudinea/319100




Mass feeders

Herbivores Carnivores

Teeth modified to rasp, Teeth modified to tear, rip
cut
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http://hop2wilson.wikispaces.com/John




Incisors

Canines

Premolars

Molars

Carnivore Herbivore

http://www.blm.gov/id/st/en/prog/wildlife/herbivores.html




Carnassial teeth

carnassials

http://www.geol.umd.edu/~jmerck/bsci392/lecturel13/lecturel3.html http://ijolite.geology.uiuc.edu/02sprgclass/geo143/lectures/lect20.html




