ADAPTATION TO HABITATS Lecture Obijectives

> Define ecology and its related terms.

» Construct insect based food webs for primary, secondary, and
tertiary trophic levels.

Describe aquatic and terrestrial adaptations in insects.

Discuss the advantages of biological monitoring and the
indications of poor water quality.
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TERMS AND CONCEPTS

Ecology.................The study of the interactions between organisms and their environment.

Introduction

Environment..........The environment is the physical world that affects the life of its
constituents. It is composed the Biotic which includes all living
organisms such as plants, animals and microbes, and the Abiotic or
non-living factors such as temperature, light, water, and nutrients.

Are you ready for an adventure?
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Habitat.................. A habitat is the locality or site and type of environment that an organism
lives on or in. A pond, field or oak tree are all examples of habitats.

Niche....................A niche is the ecological role a species plays in a community such as an
insect that feeds on root of grasses or one that eats aphids on leaves. It
is what an organism does for a living within a habitat.

Population.............A population is a group of individual organisms that belong to the same
and take a journey with insects! species and live in a particular geographic location.
Community........... A community is all the organisms living in a particular area and includes
populations of different species of plants and animals.

An is the combination of the community of organisms in an
area and the abiotic factors.
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Biological Monitoring Water Quality

Insects are used as health indicators for aquatic habitats

v Sample within lakes or streams Traditional water quality measurements
v Measure the insect numbers v’ Checks chemicals found in water
v' Compare to other water zones v Quick and easy procedure
o Effectiveness restricted by timing
Monitoring can be done based on species composition o Must know what to test for
Compare numbers of pollution tolerant to sensitive species o Does not indicate interactions with organisms
v Wide variety of species indicates healthy water
v High numbers of a few hardy species indicates pollution Biological monitoring

v Insects continuously sample the environment
v Easy to pinpoint pollution sources by
sampling around targets

Salmon migration
route adjacent to
lumber mill
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Water Quality Indicators

Pollution Source

When sampling there are several common indicators to consider.
Mayflies indicate an increase in particulate matter.

Plecoptera decline as water temperature increases.
Many species disappear with pesticide run-off.

There will be an abundance of only a few species with
eutrophication (abundance of organic matter).

Functional Feeding Groups

Bloodworms (Chironomidae) increase when oxygen levels drop.

Collectors - feed on fine
particulate matter by filtering
particles from aqueous
suspension. (black fly larvae)

Shredders - feed on living or
decomposing plant tissues,
including wood which they chew,
mine or gouge. (water boatman)

Scrapers - feed on attached algae
and diatoms by grazing solid
surfaces. (dytiscid water beetles)

Scavengers — feed on dead plant
or animal materials (detritus).
(water striders)

- Piercers - feed on cell and tissue
fluids from vascular plants of
larger algae by piercing the cell
wall and sucking out the contents.

« Predators - feed on living animal
tissue. (Helgrammites,
Megaloptera,-only found in clean
waters.)

« Parasites - feed on living animal
tissue as external or internal
parasites of any stage of another
organism

See if you can fit the examples from the following diagram to
their correct functional feeding groups.

Aquatic Insects

Diptera: Culicidae
(crabhole mosquito larvae)

Mosquito (Left side of diagram)

q
R

o Found in quiet part of stream

o Hangs from surface of water

o Rely on surface tension

o Breath through a snorkel-like tail

They hang from the surface using a special ring of hairs that surround
spiracle. The hairs, spiracle opening, and trachea are all hydrofuge
structures (water repellant).

Aquatic Habitats

There are different kinds of aquatic habitats, and with each habitat
comes different insect fauna and different functional feeding
groups. The aquatic habitats we will discuss include:

«Lentic (ponds and lakes) - standing water

«Lotic (streams and rivers) - running water

*Marine (inter-tidal and littoral)

*Temporary bodies of water — puddles, crab-holes, tree holes

Important factors when considering aquatic habitats include: water
speed, water temperature, and dissolved solvents.

Insects and the Aquatic Environment
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Is the water moving fast or slow? Is it deep or shallow? Is it rocky or muddy?
On the next few slides we will discuss the location of these insects in the

aquatic habitat. You may want to refer back to this diagram from time to
time.

Aquatic Insects - continued

Hemiptera: Corixidae
(water boatman)

Damselfly (Water bed) UF
o Ambush predator
o Developed gills for cutaneous gas exchange

Water strider (Water surface)
o Live atop the water using surface tension
o Hydrofuge legs and tarsi
o Scavenge organic matter on the water surface

Water boatmen (Free swimming)
o Graze aquatic plants
o Carry air with them from the surface in a plastron bubble
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Aquatic Insects - continued

Mayfly (Mud dwellers)
o Burrows at the bottom of still or
slow moving water
o Collect food particles

Caddisfly (Water bed)

o Builds a body case out of rocks r‘y 3‘».2%

and debris > 77.,\ =N
o Grazes on algae and other / Cosbraan i

plant matter
o Some spin webs between rocks R
to collect food 'S o

Stonefly (Water bed)
o Adapted for strong currents
o Flattened body and strong legs
o Feeds on insects or decaying
plant matter

SO|I Hab'tats Diptera: Tabanidae

(horse fly immatures)

Most insects spend one or
more life stages dependant
on soil.

Soil provides:

v Constant
temperature

v Moderated
conditions during
seasonal shift

v' High humidity

v Concealment

v Physical protection |-

L.3. Buss & C. S. Bibbs, UF Entomology and Nematology

Soil Insects

Top diagram insects:
o Live above and below soil
surface
o Often in leaf litter
o Good vision
o Pigmented bodies
o Long appendages

Deeper in soil:
o Length reduced
o Appendage size reduced
o Pigmentation lost
o Softer bodies (less scleritized)
o Eyes reduced or absent

Coleoptera: Scarabaeidae
(june beetle grub)

Thought Question:
Many insects that live their entire lives in the soil are very small.
Why do you think being small would be an
advantage in the soil?
This is only a thought question and does not have to go in the journal.

Video — Brine Flies

IMPORTANT NOTE:

Throughout the course units, you will be asked to view short video clips. Please
understand that many of these video clips are copyrighted and are NOT to be used
outside of this class and only may be used for this semester.

Please do not copy or distribute these clips.

Soil Profile

Look closely at the illustration of the insects found in a profile of soil.

Notice the general appearance of the insects, their appendages, color and
body shape.

Recycling Nutrients = Dung
Beetles

Dung beetle:

« Lives below dung pad

« Burrows through soil

+ Packs the dung into balls (called dung bells)
« Lays eggs in balls and hatchlings feed on dung



Recycling Nutrients — Leafcutter Ants

Ants:
o Aerate soil with intricate burrows

o Pull seeds and miscellaneous organic material underground

Leafcutter ants are known for farming organic material in order to grow the
fungus that is intrinsic to their diet.

Leaf-cuttr ants get their name from thei habit of cuting out pieces of leaves and
bringing them back to te nest. (Mehgan MurphyINZP)
from: hipinationalzoo.i.ed

Food Webs

Food webs represent the path that food (energy) takes as it passes
through a community of organisms.

Trophic level

Quaterary Consumers.

Tortiary Consumers.

Producers

ens

This energy is passed on when an organism is eaten by another organism
as indicated by the arrows.

Assignment — non-graded

Insect Food Web:

QO Draw a food web using only insects (except the plants)
O Must extend to tertiary consumer level

O Must have at least eight kinds of insect

You can either draw the insects, use clipart of insects, or simply write the
name of the insect. Be sure to be fairly specific (family level if possible) when
describing your insect. Do not just say beetle or fly.

Remember, it is important to know exactly what the insect is feeding on
because they can fit on different levels depending on their diet.

This is good practice for potential exam questions! Please contact me if you
have any problems.

Video — Leafcutter Ants

IMPORTANT NOTE:

Throughout the course units, you will be asked to view short video clips. Please
understand that many of these video clips are copyrighted and are NOT to be used
outside of this class and only may be used for this semester.

Please do not copy or distribute these clips.

Food Webs

Producer:

» Bottom of food web
» Plants that actually produce food from abiotic components

Primary consumer:

» Eat the producers
» Composed of all the herbivores (from grasshopper to cow)

Secondary consumer:

Feed on primary consumer

Web becomes highly complex at this point

Secondary consumers are not limited to the third trophic level
Often directly consume producers as well

v VVY

Transfer of Energy

o K Tertiary

General rule of 10’s: Consumers

10% of each trophic level's energy

makes it to the next level add. Secondary
Consumers

The rest of the energy is lost

through the burning of energy or o

as excrement. 22:‘:“?‘“5

-19,090,:] Producer

Thought Question:
If you were the leader of a food starved nation and had to choose to
use land for grain or beef production which would you choose and why?
This is not a journal entry.


http://nationalzoo.si.edu/

Conclusion

| Ok, we covered a lot of ground in this unit and hopefully your head is above
water. (I couldn’t resist the pun.)

v Review terms given in lecture
v Be able to create a food web with different trophic levels

Learn i ng G am e P'aceho I d e r v' Be able to identify kinds of insect based on feeding function

Soil feeding groups:

Saprophage — detritus eating
Xylophage — wood eating
Coprophage — excrement eating
Necrophage — corpse eating
Mycophage — fungus eating

The #1 Nation, the Gator Nation




