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Scope of Ecology

= Ecology — what is it?

= Definitions:
- Place where an organism lives.

- All the organisms within an area
belonging to the same species.

- All various populations
interacting at same locale.

— A collection of communities
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Ecological Levels
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Characteristics of Populations
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Population structure: Demography

4 parameters
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Population Size
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Parameters
N..; = N+B+I-D-E

If the population is not resource-
limited.

Environmental pressure
- Abiotic factors
- Biotic factors
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Population Growth Models
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J shape: Density-independent population growth

S shape: Density-dependent population growth

X density-
dependent factor

(1- N/K)
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AAIAIUNIU I URILIARBN (Environmental pressure)
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World Population Growth
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AYINAINITD L UN199DISUFIFAURIGTTNTNRA (Carrying capacity)

‘Viﬁ\l’]EIEN ﬂﬂ’ﬁ\mu’]LLH‘LA"}J@Q‘]J’:]‘WI]’W]?V]@@\Iﬂ@ﬂ‘]_llrﬁ‘ﬂ\ﬂﬁlé’ﬂﬂﬁ’ﬁﬁﬁ“ﬂ
mwmm‘immmmﬂuummrmrﬂ@mumim N2 LU ﬂ’ﬂ

Maximum carrying capacity Af AMNUUILLNGIQALYINTILTN
NINENT ILUUAIN AL A ARIIUATANNTOAALIAUDI LA (BE/LLILIWALINEN
nutlasngawinnazanssTIna15)

Optimum carrying capacity ﬂ‘ﬂ AATHWNUN LL%H%LMN%/ZQNGN‘V]?WEI’WW%
34ﬂmmwimmmmmmmuu%mmmmumumimmqmw 6]]\‘1 11134
ﬂ’ﬂlﬁfiu’]LL‘LAuﬁJ’ﬂﬁﬂﬁ‘vsﬁ’]ﬂﬁ‘Wﬂ’m’l’]LLLI'LI‘V] 1 Iﬂﬂm\l’]“ﬁﬂLLB‘]@va@viﬂﬁ‘U
mwmmwmmm‘wm (@‘F;ILL‘LI‘]_IZQLI’WEI ﬂuiﬂ”ﬂﬂ\l 1Nﬁlﬂﬂﬂ?”LUﬂﬂﬂ?wLZﬁﬂ?)

=cology: Pooulation 16




Opt. carrying capacity nulaauazunni 1 au/ie nnaulanuau

U ﬁWH’JHﬂHﬁjﬂﬂﬂ’jWﬂTﬁﬁ

=cology: Pooulation 17



WIS WLIVUIAMTINNVD95EHNT 81903199 TAgdanI1

vuuiu vz laeenilu 2 nqu fe

= Density - Independent Factors
= Density - dependent Factors



Population Size
Regulation of Population Size

Density - Independent Factors
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Regulation of Population Size
= Density - Dependent Factors
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Population Size
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Population Size
Population density measurement

ANUUUIUUUTEBINS (Population density)
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Population structure: WINLLUNAY offspring biology

1. Unitary population: one zygote - single individual

Ecology: Populati s
cOl09Y: TOPHIHON  Ref: Machentzie et al., 1998



Population structure:

nwaiany Life history patterns

= I - Strategists (Opportunistic)
= Early successional stage
= Small size, short life

= Kk - Strategists (Equilibrium)
= Late successional stage
= Big size, long life
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Age and stage structure

Describe the number of individuals in each age
class as a ratio of one class to another,

Age class : misaunan —> year/month
: msew life history stage

insects —> eggs, larvae, pupae and instars

\ & Pupa - Dorsal View
- 2 - Metathe
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(a) Growing

Theoretical pyramid

% of population

(c) Declining

I
(D) Stationary ’_J:I_l

Age class
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Fig. 2. {a}, (b), and (c) Theoretical age pyramids, especially applicable to mammals and :_
birds (see text). (d) A real age pyramid for the cactus ground finch {Geospiza scandens) on
Isla Daphne major, in the Galapagos (1984).



Age distributions

= What proportion of population is in each
cohort?

= Age Structure Diagrams

U.S. Age Distributions
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Age distributions

Age Structure Diagrams divide populations into
three age groups.

Pre-Reproductive
Reproductive
Post-Reproductive
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Age distributions
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Survivorship curves
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Survivorship curves
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Survivorship curves
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= Cohort (3;%)--- all the members of a population born at
the same time.

= Survivorship---the probability of newborn individuals of
a cohort surviving to particular ages.

= lllustrated by Survivorship Curves 35



Survivorship curves
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Survivorship curves
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Density and Distribution of Populations

= Population Density - Number of individuals
Der unit area or volume.

= Population Distribution - Pattern of dispersal
of individuals within the area of interest.
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PATTERN OF DISPERSION

UNIFORM CLUMPED RANDOM
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NISUNINTZDWUUVIINNAN (Clumped distribution)

MIUNTNTL mmmumﬂmﬂzmuﬂmmiﬂi £V
5 mﬂimwuluﬁﬁiwmmwaﬂ drulvaiinnusiunuaie
manavianelsy 23 91 FMNUIAROVTANVUANANUUD S
AL NN AT 'm11mﬂmmmmamﬁﬂﬁﬂgmmw ) 13)1
mmwiw?’hﬁ%ﬁmmﬂﬁmﬂmﬂuﬂau 1% ”l’dmauﬂm IETREY
ﬁum’m% e ummﬂmm Iounseinguin H3emMsauwusg
mmﬂwﬁuwﬂiuﬂi LHINTUIDYIINAU Taommzdsouisa
mﬁaﬂmamﬂmﬂwmm %1 ﬁ’mmmﬂumamm 1Y B

Wie3tunnvesngAnssufiedidungy i daun daianne ds
Uan Tvasds

=cology: Pooulatiorn 43



ﬂTi!!Wﬁ'ﬂ'ig‘iﬂU!!‘lJ‘lJﬁﬁ’I!ﬁﬂJ?) (Uniform distribution)
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Population Distribution
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Population estimating-density method

1.Direct counting
2.Mark capture-recapture method

3.Quadrat sampling
4.Line transect method
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