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® Microbial Ecology
® Insect Ecology

® Chemical Ecology
® Marine Ecology

® Human Ecology

® Plant Ecology

® Ecotoxicology

® KHtc.
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Biomes

» Biomes are regions where plants and animals live
and interact one another.

* Biomes can be divided in two main types, Terrestrial
and Aquatic biomes.



Ecosystems

Aquatic Biome
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Lentic Community
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1. wmE12IN (Littoral zone)
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3. LIANUTAILN (Profundal zone)
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Lotic Community
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- Saltwater Ecosystems
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Stratification
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I. Pelagic region
2. Benthic region
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|. Photic zone

2.Mesopelagic zone
3.bathypelagic zone
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|. Bathyal zone ( 4,000 m)

2.Abyssal zone (6,000 m)
3. Hadal zone (6,000 - 10,000 m)
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Salinity
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Tides
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Phytoplankton
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Phytoplankton
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Zooplankton
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Benthos
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Hydrothermal Vent

o aadlinzia
a al” =

° 13nbarinN
UAINUAE VB AIHTIN D
293 species

° FpgagiTnntings nely
DGIELETNG NleE TN
a aaa a A a A
RNTIININTR UL ANE
andeaeaguun Symbiotic

a A a A a dsj
* LUANEELLANEETNAT

Faanisuvaszag sulfide

Tnadmndazaausan S an
Aguandanuiodelilds

= 1 = &
NTCLA L@’ﬂﬂLL@gﬁNquvLﬂV]Lsﬁ@@




Rocky shore
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Sandy Shore and mudflats




Coral Reef




Ecosystems

» Terrestrial Ecosystems
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I Tropical forest [ ] Polar and high-mountain ice [[] Temperate deciduous forest

Savanna [ Chaparral [ ] Coniferous forest

[ ] Desert Temperate grassland Tundra (arctic and alpine)
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Found between the

s forest)

R altitude of 50 and 800

: - meters above sea
levels.

Dominated with
plants and trees that
drop their leaves in
summer.

The leaves spring
again in the following
rainy season.

Some base plants do
not drop their leaves
at all.




Found a few meters
above sea levels. Most

plants and trees do not
. drop their leaves in
summer. Some base
plants do drop their
leaves.
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thauduvda thasdu
(Moist evergreen fore

e
S

Found mostly in every part of
Thailand especially in the South,
the east and the North where
there are less than 900 meters
above sea levels .

Dominated with plants and
i trees both drop their leaves and
% keeping green in summer.

Great biodiversity with plants
and animals live together.




¢ Found in some parts of Thailand
2% especially in the North, North-
, eastern and some central plains.



(Mangrove forest

. . wt T Al

) - J N
- v, ",
Y S B e . : "

] ‘;" Found mostly in the central, east
1 and south a few meters above

¥ sea levels and most river mouth
¥ around the Gulf of Thailand.

W -

et B Possess with low tide and high
W% tide areas where shallow water
{ provides aquatic animals for
their shelters.

e



Found mostly in every part of
Thailand except the far south.

They are located less than 700
meters above sea levels .
Dominated with plants and trees
both drop their leaves and keeping
green in summer.

Great biodiversity with plants and
animals live together.



(Peat swamp forest)

——
>

Found mostly in central plains of
Thailand.

Dominated with plants and trees
that can survive in the wet land.

Great organic matters with high
biodiversity of soil animals.

Some dead plant do not
decompose easily because of
greater plants than the
decomposers.
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(Hill evergreen forest
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Found mostly in the northern
parts and some in the eastern
and the center of Thailand where
the altitude above 900 meters.
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(Freshwater swamp forest
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Found mostly in the central parts
= ~ g of Thailand.

They are usually been found around
= irrigated and flooded areas, low

} - land with banks, lagoons and

' medows.
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thiuyanssa
(Mixed deciduous forest)

Found mostly in the northeast

and the North.

Dominated with mixed plants
and trees both drop their leaves
and keeping green in summer.

. Medium biodiversity with plants

and animals live together.
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(Savanna forest)

Found mostly in the northeastern
part of Thailand.

Dominated with varieties of
grasses.

. Great biodiversity with grasses
4 and herbivores live together.




thihass
(Dry or deciduous dipterocarps forest

b ol " L

Located between altitude of 750 and
1,200 meters. Dominated with
plants and trees both drop their
leaves and keeping green in summer.
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Main contents

ﬂﬁﬂﬂ”l’iﬂl’f)ﬂﬁl’)ﬁ%%&ﬁl&;@l& (Principle of ecology)
WA INe1U529¥1n5 (Population ecology)
UNAINGFIAN (Community ecology)
WHINGIUIA (Ecotoxicology)






Outline

® WU IUSEUUUNA (Energy in the ecosystem)
* TA539a319521VUNA (Function of Ecosystem)

* 17998919 (Limiting factors)



(1) wasamlusguniing

EARTH'S ENERGY BUDGET

. Reflzcted by Reflected Reflected from
dlm osphere by clouds  earlh's surface

6% Z20% 4% 64% 6%

Incoming Radiated to space
solar energy from clouds and

100%, atmosphere —

Absorbed by

atm ozphere 15% Radiated

directly
to space
from earth
;? Abscrbed by
Aé - clouds 3% Radiation
R il absorbed by
Conduction and ?EE",;{?Sphcm

rising air 7%

Absorbed by land

and oceans G1%
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e The law of thermodynamics

o 1. first law of thermodynamics (the energy
conservation law)

wasnulasuglla uave lulimsadnlwivsorhae 14

- 2. second law of thermodynamics (the entropy
law)
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PAIININAN (productivity)
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PAIININAN (productivity)

Y
* snmswanesau (Primary productivity)
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PAIININAN (productivity)

o Sasnswamiesdu (Primary productivity)
neda nesunnaneiadignaza 3 lugnan Tasms
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o mufunemanan (harvest method)
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(I1) Function of Ecosystem

Taseasreaasszuuing (The structure of
ecosystems)

winnwasszuuing (Ecosystem function)
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Ecosystems

mEcosystem: szuupuduiusaasdadldng wacAluimnm velufnu
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illustration by Jeff Grader |/ property of Delta Education



Topics on Ecosystem Structure

» Living organisms need energy to live and
survive.Where does the energy come from!?

How does energy flow into ecosystems?
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Producers (

Autotrophs)

Oxygen relezased
to the air




Consumers (Heterotrophs)

e Primary consumers (herbivores): rabbits

e Secondary consumers (carnivores,
omnivore)

e Top consumer




Topics on Ecosystem Structure

» With producers and consumers, is this a
sustainable ecosystem!?




Decomposers

* Decomposers: bacteria and fungi, break
down dead plants or animals




Detritus (detrivore)

Scavenger

DECOMPOSERS BREAK DOWN
MATERIALS AND RETURN
NUTRIENTS TO THE <OIL.

decomposer



Food web (trophic ,,chain®)

v 4 Solar energy Secodar
y consumers
] == (carnivores)

DVQ

Primary consumers
(herbivores)

Release of inorganic nutrients

Decomposers
(heterotrophic bacteria, fungi)



MID1ENeANaINY Iaer 11 1Ue food chains 1182
food webs

Y Y
* Tumsmeneanasnu llamaauduvesais Tae sl
Y
WAz U e mdus Inaszauaiee uaazaiuvosdiy o
Y
91113 138031 A1AVYUNITNU (Trophic level)

A ' A ¥ < o ~ A = .
® fNﬁ”IfJTG])'@”I‘W1583ﬁuﬂﬂ$ﬂ1ﬁlﬁ}uﬂ1§ﬂaﬁﬂ’Jﬂ“])")ﬂTW (biomass)
Y A 2 A ' 1Y A ~ y,
llﬂiJTﬂfJQGIJH Luf’)ﬂ%Tﬂ'JTBliJ@]@QNﬂTﬁqmlﬁﬂwaQQTuiugﬂﬂQTN
D,
%}@H'ﬁgﬁ'JTQﬂTﬁﬂH@TWTﬁ@TNQJH@]TQG]



ANHULNMIDENANAIU Taan1u ldauy

food chains 0¥ food webs

* Food chain
> Grazing food chain amelsemsiisunniisriglys:
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Role of 10%

Total combined _ . _
mass of — Biomass of third trophic ’
all carnivores level

Total combined
mass of
all herbivores

_ Biomass of second
trophic level

Total combined ~ Biomass of
_ first

mass of rooh ’
all producers 1OpHIE |
level /

Segments of pyramid show
relative biomass at
each trophic level

Copyright © 2005 Pearson Prentice Hall, Inc.



Trophic Levels: Pyramid of Biomass




Bioaccumulation/ Bio-magnification
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(1V.) 17998910 (Limiting factors)

® Law of limiting factors

Justus von Liebig (German, 1840)

A AAaa
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- Relationship betwe:
- and an individual al i

: w of Limiting
~ FEactors

Rate of growth

Carrying capacity

Optimal range
-

Increasing
stress

Increasing
stress




v Y . .
ANNaIN150 1uN158950 1A Carrying Capacity

With fixed resources on the Earth and fixed energy supply
from the Sun, there is a limit to the population grow of any
Species_carrying capacity.

Carrying Capacity

Limiting factors in nature,
such as food resources
:ilE!I}' constant in nalure,

O

p

U or grow arithmetically.
I

d

t

O

When the camying capacity
i reached imiting factors
in populabions bedqin

to take place. A population
cannot exceed the
camying  capacity without
ramilication.

Fopulations Crow
Ceometrically

Time )

Malthusian Fopulation Growth
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Lessons learned from Ecosystem
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Principles of Ecosystem Function

Why Is ecosystems sustainable?

¥ 7 //// // //
solar energy
> //

:

B =nergy flowing through the systern W heat energy Tost from the system

1996 Encyclopasdia Britanmica, Inc.



Principles of Ecosystem Function

Why Is ecosystems sustainable?

= Ecosystems use sunlight as their
source of energy.

= Ecosystems dispose of wastes and
replenish nutrients by recycling.



The Cycling of Matter in Ecosystems

v o =

* dpansuyuRtures carbon, nitrogen, phosphorus
and water

* uFnymsideanaatinglesiadnansmanii?
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Nitrogen Cycle
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Phosphorus Cycle
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Water Cycle

Evaporation
from ocean
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Lessons from Ecosystems

» Ecosystems have established
balance among their
components.

e Human’s activities often
cause imbalance to
ecosystems that results in

environmental problems.

WE NEED YOU




The End of session |
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Outline

* lsz¥ing (Population)
® UNAINYINYANTIN (Behavioral ecology)

Y, v J 1 1 a Y, . .
® ANNANIUTIEHINNUTZHINTA9BUANY (Relationship
of interspecific population) LazFUARAYINY

(Relationship of intraspecific population)

® Community ecology , succession



|. Population

o lumsanuuindsznaumemsanuluiide v 3 o Ao

o 1. msAnuIassadwvesdszans (Population
structure)

o 2. msmnuiRmtumsiiulszns (population
growth)

o 3. msAnmimanfasuntlasvesisznns (Population
fluctuation)



l.I Population structure

° NSIAVUIALAZANNHUIUUYDIUT2INT (population size

and density)
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MIUVIIUIU IR (direct count)
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ﬂTi’JNLL‘]JﬁQﬁ;ﬂJG]D@EJN (sample plot 139 quadrat sampling
method)
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l.Il Population growth

e Malthusian growth
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l.Il Population growth
* Logistic growth
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l.Ill Population fluctuation

o m3ynfasunilasauggnia (seasonal fluctuation)
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Figure 3. Seasonal fluctuation of total thrips injury to anthurium
flowers at Mountain View, Hawai'i.



l.Ill Population fluctuation

o m3nfasunilasediagy (random fluctuation)
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ll. Behavior ecology

e Gene and Behavior
e Hormone and Behavior

* Regarding instinct and learning

Learned behavior
Instinct behavior (Innate behavior)
Imprinting behavior

* Mechanisms of Behavioral Interaction
» Costs and Benefits of Social Groups
 Relationship of inter-specific population



Where does behavior start!?

* Gene and Behavior
* Hormone and Behavior
e Regarding instinct and learning



Gene and Behavior

* Do some gene products influence
behavioral responses to stimuli?

» Stevan Arnold found evidence of
the genetic basis of behavior in
the feeding preferences of coastal
and inland population of a snake
species in California




Hormone and behavior

* Gene products called hormones
also guide behavior.

» All mammals make and secrete
oxytocin,a hormone with roles in
the birth process and lactation. In
many case, it affect social
behavior, such as pair bonding,
aggression and territoriality.




Regarding instinct and learning

e |Instinct behavior

means the behavior is
performed without first
been learned by actual
experience in the
environment










Regarding instinct and learning

e Imprinting behavior is a classic example of
learned behavior. This time-dependent
form of learning is triggered by exposure
to sign stimuli.
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Regarding instinct and learning

e Learned behavior Animal also process
information about experience and use it
to change or vary responses to stimuli.















[ WOANTTUNITALAANDY (Maintenance behavior)
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* 4.1 madlufiies (Dominance Hierarchies)
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4.3 WYANTTUNIT a UWUT (Reproductive Behavior)
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Male hangingfly
dangling a moth as a
nuptial gift for a future
mate.
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5.131/51U87 (Adaptation)
Adaptation ) EVolution

Natural selection
(NFEUIUNITARLADNIALIBTTNENE)
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1. m3dSuamegdiednyae wiemsUsuamedugiuine

(Morphological adaptation)

2. MyUSuaIneassIne (Physiological adaptation)

3. MIUTUAIMNINGANT TN (Behavioral adaptation)
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2. M5U5UNTZUIUMINNETTING (Physiological adaptation)

2.1 MsUSUDIIHaENTZUIUNTAE THT 1A 185
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Gland) MSUIUNADAIUAUDONUDATIIAE
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Detoxification enzyme
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2.2 MINUANANUAILVUVD 91 TUAI(Osmo-regulation)
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3. MIUTUAIN1INGANT TN (Behavioral adaptation)
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Mechanisms of Behavioral Interaction

e n1s@as1s (Communication)

Any action on the part of one organism that
alters the probability of a behavior in another
individual.

The sending, the receiving and the elicited
behavior are all components of the
communication system.









Communication signals
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http://en.wikipedia.org/wiki/File:Do_not_take_his_bone.jpg
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Mechanisms of behavior reaction

e Aggression

Biologists define aggression as an act by which
one individual achieves dominance over
another by physical violence or the threat of it.

Here we ignore aggression toward other species.
Such behavior is typically considered an aspect
of predation, defense against predators or
competition.






Costs and Benefits of Social Groups

e Cooperative predator avoidance
e The selfish head
e Cooperative hunting

e Dominance hierarchies




Infochemicals

intrapecies
interspecies

Alleochemicals

(subset of secondary metabolites)

Pheromone

J J

Allomone (+/-) —Plant defense
l. (+,-) Pheromone it benefits the producer and harms the

Benefit to emitter receiver

Kairomone (o/+) (-/+)

benefits an individual of another species which

2. (-,+) Pheromone receives it, without benefitting the emitter

Benefit to receiver

Synomone (+/+)

benefits both parties

3. (+,*) Pheromone

Benefit to both Apneumone (0/0)




Pheromone
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http://upload.wikimedia.org/wikipedia/commons/8/8a/Bug_aggregation.jpg
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Allomone (+/—) —Plant defense

it benefits the producer and harms the
receiver

VICEROY BUTTERFLY

Kairomone (o/+) (-/+)

benefits an individual of another species which
receives it, without benefitting the emitter
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Relations between intra species

Relation Species A |Species B

gy tralism 0 0 Nt e
Commensalism |+ 0

Protocooperation |+ + Free relation
Mutualism + n Closed relation
(‘'symbiosis’)

Allelopathy 0 (+?) — compounds harmi
(I n thItIOn) for species B
Parasitism _

Predation _

Competition




Commensalism:

- One species benefits, the other doesn’t
but is not harmed.

» Commensalism (+/ 0)




Protocooperation (+/+)

A hermit crab and
the sea anemone
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http://upload.wikimedia.org/wikipedia/commons/7/77/N2_Lichen.jpg

lll. Relationship of interspecific population

* Predation/ Parasitism (+/-)




e Competition (-/ -)
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lll. Relationship of interspecific population

g-lerbivory

e Amensalism antibiosis iaz allelopathy




Antibiosis

Epicoccum nigrum and
Sclerotinia sclerotiorum

Antibiosis test of bacteria
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* Fanunnane1¥1s laes (autotrophic or major
community or major community)

° Fanui luansananemis lates (Heterotrophic
or minor community)



Dominant species
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Species diversity

* Species richness

e Simpson’s index
e Shannon-Wiener index



Shannon index (applied from Wiener & Weaver)

P.=n /N
o A AAA ' 1 A AAA
n = fﬂTl-!')cl-!ﬁﬂllﬂ)")@]blu!,!,ﬁﬂgﬂﬁ]Nﬂl@QﬁﬂﬂJﬂ)"Nl
v Y 9 v 9
N = 1IUFINTIANIHUA TUN LN U



A9E1INI IR I

CHGRERl UHANANEN
1 2 3 4
1 10 29 91 20
2 11 19 1 20
3 12 14 1
H' = - X pilog pi

H';=-(10/33 log 10/33 + 11/33 log 11/33 + 12/33 log 12/33)
H;=-(0.31log 0.3 +0.33 log 0.33 + 0.36 log 0.36)
H'1 = 0475

H, = 0.459 H,=0.4082 H', = 0.302
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3. 1A59851999989AN (community structure)
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3. 1A59851999989AN (community structure)
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3. 1A59851999989AN (community structure)
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o minaununainaIng (ecological succession)
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©9 ”ﬂwﬂﬂlﬁﬂ (Pioneer stage) WI0M3 @Qau 91U (colonization)
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Primary Succession

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Primary succession

Bare Lichens Mosses Herbs, Grasses Shrubs rmes hickories, Oaks, hnckongsblagk
rock weeds mature oaks = walnuts, maples, tulip

poplars, beec
Pioneer stages Intermediate stages Climax communiy

Time (hundreds of years) >




http://www.fs.fed.us/photO\;ideo
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aregmanaunulunraail (hydrosere)

Higher high water, -
large tide

r |
[ |
AP TR R

Sand or Lower low water, Higher high water, " A
g;ovol mean tide mean tide '.\,\‘, 3
N T

Class Shallow water Low marsh High marsh
Association | Sandy- |Grouping Herbaceous Low grass > |3 2?
muddy with vegetation with © 5 55.5
substrate | eelgrass | Saltwater Cordgrass i | e
385|533
Herbaceous
vegetation




The End of session Il




