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Natural Ecosystem (52UUNLIANINTITUYR)

Artificial Ecosystem (ywda319%uu1)




SYUUULA

(1) lAs9a519v0952uUiiIA (Structure of Ecosystem)

(2) UNUIMAITBNUINVRISZUUELIA (Function of Ecosystem)
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Schematic Representation of the Structure of an Ecosystem.

1.1 a9AaUsEnauNluldIn

1.2 29aUsENauNdTdIn



1.1 29AUsznauTlifiTIn (Abiotic components):

¥ Figure 52.6 How large bodies of QAir that encounters mountains

water and mountains affect climate. flows upward, cools at higher altitudes, and
This figure illustrates what can happen on releases water as precipitation.

a hot summer day.

€) Less moisture is left in the air
_ reaching the leeward side, which
Leeward side therefore has little precipitation.
of mountains _—"| This rain shadow can create a

~ desert on the back side of the
mountain range.

@ Cool air flows inland from the water,

moderating temperatures near the shore. ‘N"ﬁ ' ; oF,

Topographic factor

(nfUsTINA/AumUeng) B

Vs

CascadeRange™

Rain shadow effect




Climate factor (93a1n)

} 79.6 Vegetation types and climate
Temperature and precipitation are the two most important factors in determining the pattern of natural vegetation types.



Edaphic factor (A1)
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1.2 89AUsZNaUNAYIR (Biotic components):

WUIANUNITNIUBINNTHIBAENDANGNY  (g5afiunie =D Sunie)
* Producer {HAR FaAT12YRMNTIALEY (Wee/1Ad)
* Consumer §U3lan

- Herbivore AU - Carnivore NU&"7

- Omnivore Aussianazdns - Scavenger Augnniinday
* Decomposer K8agsane/Eeasaansdunigais
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Consumer

—’ﬁ_'

Grass - Grasshopper o  Frog
(Producer) { (Primary Consumer) (Secondary Consumer) (Tertiary Consumer)
Herbivore Carnivore
Black Bear Urban Squirrel Robin Hawk
« Berries and nuts  * Fruit and nuts  + Berries + Birds
* Honey * Insects * Worms * Snakes

+ Bees and insects  * Eggs * Rodents
Scavenger

52304 Detritivore

Detritus dUN39&d1S
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Decomposer
d159unsd =D atuwn3d
< ) 218

. LR
31 WUANILSY

WUIAINANWUZAITES 19D

Autotroph #519919%150L09

(Photosynthesis/Chemosynthesis)

Heterotroph #519919%15t09lla AnanuEIlY?

consumer, decomposer



2. UNUINHIDNUINBI5ZUUELA (Function of Ecosystem)

*  nsuyuIsuvasiluszuuiiag (Water cycle)

Fvaporation
from ocean

Evapotranspiration
from land

—~———




*  NMIVYUIIUVBITINDMIINETusTULTLIA

(Nutrient cycling/Mineral cycling)

: Nitrogen, Phosphorus, Carbon

*  A1581891990/N15HaVINa99U (Energy flow)

Solar
Energy

PRIMARY PRODUCERS
phytoplankton

NUTRIENTS

heat

HERBIVORES
zooplankton

e arta™ E“em flow
= Mineral cycling

heat heat

- CARNIVORES

| zooplankton and fish

.

N, P, C etc. ~

DECOMPOSERS
bacteria

heat



Ten Percent law
*  AlspevafLfazIunaE dewasululaines 10-20 %

* daulugigaylulunisuiela(Respiration; R)
* |ANAIIUNNNANTTNURINULDY

990 Joules
| energy lost to s
\ a A
ol s / environment :

P\ 9 Joules / 0.9 Jovle
° " /' energy lost to /  energy lost to
eb environment environment
S5 ©
28
S E
e ¢
o e |

10 Joules’
Energy

I Joules
Enefgy

0.1 Joule energy

10 Joules energy 1 Joule energy
available as food available as food available asfood 1 9/
(Producer) (Herbivore) (Carnivore)
100% Progressive Loss of Energy in Food Chain
10%



d181991%15 (Food chain)
*  nsnadTInnuiudunany Inelgnasiansianianisliavaandeny

& . daw —»h — Y

o)
Carrots Rabbit Lion
A Food Web

d191891%15 (Food web)

*  FANINTITUYIA
anelgomsldldiduaneien
1n15lagleny
WSIZLAaYUAN LIS LAviane a9




A1AUIULTI91%15 (Trophic level) TROPHIC=FEEDING

A

e FeliTinudazuialuansldannns = a1eUTULTI@IVNS
aﬂ’mauﬁmwu UIN-U8Y LANA1NUlUAINENTNLINADY

Carrots T|_]_ Rabbit T2 Fox TL3 Lion TL4
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Us1iiallLae (Ecological Pyramid)

*  LEAINISAYNDANANU IULAAZAIAUTUDINNS
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anaggu {uslnaagtudnaly

(n) Energy/productivity (@) Biomass :
Fishes I 15 Fishes

Fishes Decomposers ¢
(fungi, bacteria) ;

Decomposers
(fungi, bacteria)

Insects, snails “ Insects, snails

Plants Plants

Silver Springs, Fla.—energy flow: kcal/m?/year Silver Springs, Fla.—standing crop: kcal/m?

(n) Numbers

1 Birds Tertiary consumers

m Predatory insects Secondary consumers

Insects Consumers

Plants Producers

U.S. grassland—abundance/0.1 ha
(summer)



Silver Springs, Florida

Fishes 5

Fishes 11
Herpivorous insects,

Decomposers
(fungi, bacteria) 5

UsrfinaruruLazdunaIanInaule

English Channel

Zooplankton
Phytoplankton

Grassland (summer)

1 Bird

90,000 Predatory insects
200,000 Herbivorous
in

Temperate forest (summer)

5 Birds

Silver Springs, Florida
Decomposers Fishes 21
(fungi, bacteria)
5060 Fishes 383

Insects, snails

Tertiary (apex) consumer

. Secondary consumer
. Primary consumer

. Primary producer



nanan (Production)
NPP=GPP-R

dd

= WAYIIUNIDEITIUNTE 1/1?1\1 e Glﬁ’i']\‘i“llu \

1% Glucose produced
) during photosynthesis
(Gross Primary Production)

*  ANIINTTEINANGR (Productivity):
(energy or biomass/unit area/unit time)
*  WUWNLY

Remaining glucose available

WA / WUN /1287 (kcal / m2 / yr) omsessds

processes new material - biomass
(Respiration) {Net Primary Production)

WALUKS / Nud / 128 (g / m2/ yr)

aNIINITEIINANANUFUNT (Primary (f) productivity)
= 9NIINTATNNAIUNIDANTDUNIEVDINNER
aNIINITEINNANANNAENH (Secondary (J) productivity)

= 9NIINTATIMIVALAUNGNW/E15UNIIVaUTLNA
19



anIINTASNANAAUFUYH (Primary (T) productivity)

® Gross primary productivity (GPP)
: ONTINTHININANAAVDIBIHEN TN
< a a4 v X & ' =~ Y N
UUNANARTIES190UNNA NaURzdnsdusaaevanld
®* Net primary productivity (NPP)
: ONTINTHININANAAVDIEHNANENT

a " P= R %
WunanandIuiuge i\,
Y, Yy a ‘30
mnms’t%mﬁdwamm (Wela) o e
v & daa g o Respiratio and unavailable|
wazazdssaludedalidinvuanlu, . e to consumers
production Net primary
g production
(\ 0 and reprod 0 (energy
available to

NPP= GPP- respiration copsumers)

20 © 2007 Thomman Higher £ducaton




NPP duwusnutaldedaanaau 1w Ysunaunely (Precipitation)

1400
1300
1200
1100
1000
900
800} L
700
600 *
500} .
400+ .
300 o
200 "
100+

T T1 T 1
®
®
L ]

T

Net annual primary productivity
(above ground, dry g/m? /yr)

1 1 | 1 1 | J

I
0 20 40 60 80 100 120 140 160 180 200
Mean annual precipitation, cm

Usunamuann=>Unldl

USunauuilay = Nziansne

-t

1 LRy




NPP TussuuilAluusig o

Ecosystem types Net 1° productivity

per unit area (g/m2/ yr)

Normal range Mean
Tropical rain forest 1000-3500 2200
Tropical seasonal forest 1000-2500 1600
Temperate evergreen forest 600-2500 1300
Temperate deciduous forest 600-2500 1200
Savanna 200-2000 600

Tundra and alpine tundra 10-400 140

22



Aty szuuinalandnsdidedunn geuliadnsin1snanuguniigalunie

= ANUANANYIAIVDITZUY

s TROPICAL FOREST n CONIFEROUS FOREST ©: SAVANNA DESERT

Productivity Ecosystem type Postulated causes
High Forest Wet, Warm
> 350 g C/m%/yr Estuaries
Coral reefs
Middle Grassland
70-350 g C/m?/yr Lakes
Low Tundra Cold, Dry
< 70 g C¢/m%/yr Desert Lack nutrients

23 Ocean




Plant material
eaten by caterpillar

'y : ]l R
a'“ \» o q 1 (Y] f" I1 Y] . )
plile doeld
i - J \‘ 671,  Cellular
Feces | 100J 7 - o respiration
Not assimilated Growth (new biomass; Assimilated

secondary production)

Net secondary production= Food eaten - Feces - respiration



¢ nduvasddliTinviafiendu ferfeluiufiuiavis Faeanuils

*  ANTFNEUITANENNUSNUlADENIDETE

*  UANWULIANIZVINGUUTEVINT LYY
AATINISNALATIATINTIANY (Birth rate & Death rate): ga-eﬁl’q
sULUUN5LA3eY (Growth forms): 8ASINT5LA38Y = BATINISLAA-ANY

1A5961519918089U589 N5 (Age structure) ¢

~




sULUUNsHULAYaUsEuINs (Population growth form/pattern)

N15L0ULAVRIUTLYINSVUNUNSNEINSNAD

—_

d)

Rl

J-shaped (Exponential growth)

* 3EIYeuIn fAau1aLsd wulusssurflanataaaainis

b 10 o ¢ a v o = v v
¢ MiWEJ’]ﬂ'i‘liuﬁ]’]ﬂﬂ / JYPYAIUAN / mmﬂaauwuuﬂigamaLm\‘iLLaa
®* Pop size WY >> growth rate qulx‘igjs‘i

2. S-Shaped (Logistic growth)
*  FATINITLIYTIYIMIN AIUNTIVY uA2ABY o anadludaeing

Exponential Growth

Logistic Growth

o a v
® Pop size ANYIINIY

Population size

Time

Population size

Carrying capacity

® Biotic potential
*  JIFINTUINNFIINADY

(Environmental resistance)

*  Pop size LY

Time

>> growth rate anad




|Exponential Growth

ce, A Study of Interrelationships, 6th ed. © 1988 The McGraw-Hill Companies, Inc. All rights reserved.

limiting factors

from a catastrophe

Whooping crane

coming back from near extinction
200 -

1940 1950 1960 1970 1980 1990 2000
Year

Paramecium/mL

0 5 10 15
Time (days)

(a) A Paramecium population
in laboratory culture

Daphnial/50 mL

w
o

S
D O N
o O ©

¢ introduced to a new environment or rebounding

protected from hunting

= Characteristic of populations without A

African elephant

Population size

1920 1940 1960
Year
.
S e
- ’

.. '. .’..: ..:

0 20 40 60 80 100 120 140 160

Time (days)

(b) A Daphnia population in laboratory
culture

Copynight @ Pearson Education, Inc., publishing as Benjamin Cummings.

Environmental resistance

1 et __'___?
Vel z(\ (A [\ 2
NERR AR B AR
ellg)l5)(5)|2
] - | - | e
|3 13
Carrying capacity - :‘:. ;

Time

—
o
PR T
.
-

(thousands)
o N & O @

Breeding male fur seals

1915 1925 1935 1945
Time (years)
(c) A fur seal (Callorhinus

ursinus) population on
St. Paul Island, Alaska



1598519918 v89U52uInT (Age structure)

Post-reproductive > 401“.]
> 15-40 U

Reproductive

(n)
Expanding

28

(%)
Stable

(@)
Declining

8 6 4 2 0 2 4 6 8
Percent of population

Pyramid shaped (India)
Pre reproductive age
group is more. A large
group of young age people
will enter in to the
reproductive age group
which will increase the
pop growth. Less no of old
age people — less death

Age
80+
75-79
78-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14
5-9
0-4

> 1-15%

Pre-reproductive

Age Structure

8 6 4 2 0 2 4 6 8
Percent of population

Bell shaped (France)

Year of birth
Before 1915
1915-1919
1920-1924
1925-1929
1930-1934
1935-1939
1940-1944
1945-1949
1950-1954
1955-1959
1960-1964
1965-1969
1970-1974
1975-1979
1980-1984
1985-1989
1990-1994

8 6 4 2 0 2 4 6 8
Percent of population

Urn shaped (Germany)

Pre reproductive age group Pre reproductive age group
population and reproductive population is smaller then
age group population is reproductive  age group
more or less equal. So the population. In the next 10
people enter into vears the people enter into
reproductive age group will reproductive age group will
not change. Thus population be less than before resulting

growth is stable.

in decrease of population



ﬁﬂﬂu%%a%u%u (Community)

*  NEuYRIFiYA wmwﬁﬂﬁmﬁaagﬁfmﬁ’ﬁluﬁuﬁLL‘M’W‘ﬁa

® 3J ﬂq’] QJ auwu ﬂu l)l)a uﬂu Low biodiversity value species-

poor grassland Potential for widespread
Widespread & abundant in the UK grassland biodiversity increase

ANYULAIAYVDIFIAY

'-»-

Moderately diverse grassland

® Species diversity:
AINNAINVUAVDIFINTIN lUd Ay
®* Interspecific interaction:

Relatively easy to create

ANNEUNUS 529Uz Ns N8 TUES

® Ecological succession:
n1silaguLUaIL U ludeny
* Biome: JULUU/¥iinvasdenunIasTUULLIA

29



AMUFUNUSTEHI19U529n5 (Interspecific interaction)
Usznsitegludsnuiiaanuduiusiu
* wansagsuny  lausslevi +, deuselewd -, Lila&laide 0

Type of interaction Species 1 Species 2 General nature

of interaction

Mutualism + + lauszlevunsdaasne
Commensalism + 0 Aegnilele andelalalude
Amensalism - 0 nhaviades dnnnalalalude
Competition - - ansdneadeUse oy
Predation + - Aegniale dnflneniade

Parasitism

30



A1ZABININT (Mutualism: +,+)

° pananNnulia
*  Mycorrhizae (WBAUsTUAL)

stasuarslulamsnanning P
=] a Y= WITH MYCORRHIZAL WITHOUT MYCORRHIZAL
W‘lilﬂﬁﬂ.l‘lﬂﬂ FUNGI FUNGI

Wulgsinuanuaansalunmsaaiiuass1neInis
*  Ugn139 & @918 zooxanthellae  Uzn133laaming & 02 vadegnNIn

dmselaiied Yaudu&CO2

CCopyright by Scott Santos,

Uzn159Wanv12 Coral bleaching

31



* laaud (51+8m1378)
31 19911518 LNTAUIINENIY
d1use lanende idulesndiennsinemisuasAuyy

Ascocargef fungus 9W ’u)

Soredia

32



ﬂ’]’azaﬁmﬁ‘c’l/lﬁaga (Commensalism)

 aaulalAYeIIsIINREY
laidenaserulunisiaaaun

X

*  Jamsaulanagande
- nsUasiudsanaanlingia



N1ZN15NSENUNSEWaY (Amensalism)

Leaching from
leaves by rain,
fog. or dew

Volatilization
from leaves

* &u Black walnut #&15%@ Juglone
JUGINITLITEYVDINYDUY

* Lifinghvsenulipulasuldive

d’ {)
e A,

/ 1 Released from

Exudation decomposing

from roots Released from leaves, fruits
decomposing and twigs
sloughed roots

Juglone production from walnut tree



A1IZATTLALE LYY (Competition)

* Halauazdadnn dlanta@ansingnuasdniig

\

*  dniuneudunasin
= 1'%
%3003 lUaAUAY




n1saiga (Predation )




Entrobius vermicularis eggs, larva & adult

nA12eUsan (Parasitism)
WYITLINNYALAZAY

D N
%
e £

el
>
Glochidia Juvenile
larvae mUSSCIS
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Tundra

Arctic tundra: $alanwiile
Alpine tundra: ganLY1g4
*  aaumniiliiu 10°C

® Permafrost

® short growing season

®* low species diversity

low decomposition rate=> thin soil

Tropic of
Cancer

—— Equator

Tropic of

___Capricorn

~——30°S
[[] Tropical forest [] Polar and high-mountainice [ ] Temperate deciduous forest
[] savanna [[] chaparral [[] coniferous forest
[] Desert [] Temperate grassland Tundra (arctic and alpine)
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