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V/?? Sinh thai hoc la gi?

Lay tu tiéng Hy lap:
* oikos=“nha";
* logy= “su nghién curu“

Haeckle (1870): “Khi noi dén sinh thai hoc, chiing ta muon néi dén |
khoi kién thire lién quan dén kinh té ctia Ty nhién - viéc nghién cliu ¢ oo
cac moi quan hé tong thé ctia dong vat véi moi truong vo co va hitu
CO cua no.”

Burdon-Sanderson (1890s): Nang tam cta Sinh thai hoc 1én thanh €4
mat trong ba chuyé&n nganh tu nhién cta Sinh hoc 1a: Sinh 1Y hoc < . audon-sandercon
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Sinh thai hoc la gi?

Lay tu tiéng Hy lap:
* 0ikos= “nha";
* logy= “su nghién cuu”

INOWASIA

Elton (1927): “Lich st khoa hoc tu nhién”

C.S. Elton

Andrewartha (1961): “Nghién ctru khoa hoc vé su
phan bo va phong phu cta sinh vat”

Odum (1963): “Cau trdc va chtic ning cua thién
nhién”
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é? Sinh thai hoc la gi?

INOWASIA

Lay tu tiéng Hy lap:
* oikos=“nha";
* logy= “su nghién cuu”

Dinh nghia ngdn gon cua Tai: Sinh thdi hoc la nghién ciru vé

moi quan hé gitta cdc sinh vat véi nhau, va gitra sinh vat va

moi truong cua chidng | ‘ ,

“Sinh thai hoc la nghién ctru khoa hoc vé cac qua trinh diéu chinh sy phan bo va phong
ph( cta céc sinh vat cling nhu su twong tac giira chiing, dong thoi nghién ctru cach thirc
cac sinh vat nay sé gilp cho viéc van chuyén va bién doi nang luong va vat chat trong

sinh quyén (te 1a cau tric va chirc niang caa hé sinh thai)”
DeLong & Chisholm 2009
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@ Sinh thai hoc la gi?

INOWASIA

Lay tu tiéng Hy lap:
* 0ikos= “nha";
* logy= “su nghién cuu”

Dinh nghia ngan gon ctia T6i: sinh thdi hoc la
nghién ctiru vé moi quan hé gitra cdc sinh vat véi nhau, va gitra sinh
vat va moi truong ctia ching

Sinh thdi hoc la mét nhdnh cua sinh viat hoc nghién ciru cdc
méi quan hé va twong tac giira cdc sinh vat va moi trwong
sdng cua ching, ké ca moéi quan hé véi cac sinh vat khac.
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@7 Tai sao phai nghién ciru vé sinh thai hoc?

INOWASIA

C6 hai nguyén nhan chinh:

i. Bd&i vi no hip dan!l - Gidp ta biét Hé thong tw nhién
hoat dong nhw thé nao?

Sinh thai hoc cung cip kién thirc co ban vé thieén nhién, noi moi sinh viat séng

trén hanh tinh cua ching ta dwgc két ndi véi nhau; moi thivr déu dwoc thuc hién

theo mot quy trinh ré rang va dién bién theo kh6ng gian va thoi gian

ii. B&i vi no thiét thwc - gilp quan ly tai nguyén va nen

kinh t& ctia ching ta.
Sinh thai hoc la khoa hoc vat ly vé doi séng, trong do moi hién twong sinh thdi d
sat trong cuéc séng hang ngay cua chung ta. Cuéc séng phu thuéc vao hang hoa
co duoc tir thién nhién; do do sw hiéu biét vé thién nhién la rat quan trong dé d
séng trén hanh tinh dang thay déi nay.
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v Con nguoi thu hoach cdc tai nguyén sinh hoc tir moi truong (vi du
go)

- "gid tri thi truong”

v’ Con nguei nhan dwoc nhiéu "dich vu"” tir thien nhién (nhw qua trinh
tw lam sach cua cac nguon nuéc)

> ‘“gia tri phi thi treong”

v’ Con nguoi co tac dong bat lgi dén tai nguyén va dich vu
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> Tai sao phai nghién citu vé sinh thdi hoc?

v Con nguoi thu hoach cdc tai nguyén sinh hoc tir moi truong (vi du
go)

- "gid tri thi trueong”

v’ Con nguoi nhan duwoc nhiéu “"dich vu" tir thién nhién (nhw qua trinh
tw lam sach ctia cdc nguén nuéc)

-> "gid tri phi thi truong”

v/ Con nguoi co tac dong bt lgi dén tai nguyén va dich vu

» Can hiéu khi nao, nhw thé nao va tai sao hé sinh thai
twr nhién hoat dong ‘ ,
> Kién thirc sinh théi la can thiét cho moi nguroi
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Tai sao phai nghién ciru vé sinh thai

The value of the world’s ecosystem
services and natural capital
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The services of ecological systems and the natural capital stocks that produce them are critical to the functioning of the

Earth’s life-support system. They contribute to human

, both y and and represent

part of the total economic value of the planet. We h.

the current of17 services

for 16 biomes, based on published studies and a few original calculations. For the entire biosphere, the value (most of

which is outside the market) is estimated to be in the range of US$16-54 tri

ion (10'%) per year, with an average of

US$33 trillion per year. Because of the nature of the unce:

this must Global

gross national product total is around US$ 18 trillion per year.

Because ecosystem services are not fully ‘captured’ in commercial
markets or adequately guantified in terms comparable with econ-
omic services and manufactured capital, they are often given too
little weight in policy decisions. This neglect may ultimately
compromise the sustainability of humans in the biosphere. The
economies of the Earth would grind to a halt without the services of
ecological life-support systems, so in one sense their total value to
the economy is infinite. However, it can be instructive to estimate
the ‘incremental’ or ‘marginal’ value of ecosystem services (the
estimated rate of change of value compared with changes in
ecosystem services from their current levels). There have been
many studies in the past few decades aimed at estimating the
value of a wide variety of ecasystem services. We have gathered
together this large (but scattered) amount of information and
present it here in a form useful for ecole s, economists, policy
makers and the general public. From this synthesis, we have
estimated values for ecosystem services per unit area by biome,
and then multiplied by the total area of each biome and summed
over all services and biomes.

Although we acknowledge that there are many conceptual and
empirical problems inherent in producing such an estimate, we
think this exercise is essential in order to: (1) make the range of
potential values of the services of ecosystems more apparent; (2)
establish at least a first approximation of the relative magnitude of
global ecosystem services; (3) set up a framework for their further
analysis; (4) point out those areas most in need of additional
research; and (5} stimulate additional research and debate. Most
of the problems and uncertainties we encountered indicate that our

Present address; Department of Systems Exology, University of Stackholm, §-106 91 Stockbolm,

NATURE|VOL 387 15 MAY 1997

estimate represents a minimum value, which would probably
increase: (1) with additional effort in studying and valuing a
broader range of ecosystem services; (2] with the incorporation of
more realistic representations of ecosystem dynamics and inter-

dependence; and (3) as ecosystem services become more stressed
and “scarce’ in the future.

f and services

Ecosystem functions refer variously to the habitat, biological or
system properties or processes of ecosystems, Ecosystem goods
(such as food} and serv (such as waste assimilation) represent
the benefits human populations derive, directly or indirectly, from
ecosystem functions. For simplicity, we will refer to ecosystem
goods and services together as ecosystem services. A large number
of functions and services can be identified' *. Reference 5 provides a
recent, detailed compendium on describing, measuring and valuing
ecosystem services. For the purposes of this analysis we grouped
ecosystem services into 17 major categories. These groups are listed
in Table 1. We included only renewable ecosystem services, exclud-
ing non-renewable fuels and minerals and the atmosphere. Note
that ecosystem services and functions do not necessarily show a one-
to-one correspondence. In some cases a single ecasystem service is
the product of two or more ecosystem functions whereas in other
cases a single ecosystem function contributes 1o two or more
ecosystem services. It is also important to emphasize the interde-
pendent nature of many ecosystem functions. For example, some of
the net primary production in an ecosystem ends up as food, the
consumption of which generates respiratory products necessary for
primary production. Even though these functions and services are
interdependent, in many cases they can be added because they
represent ‘joint products’ of the ecosystem, which support human

253
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hoc?

Cac dich vu duoc cung cap béi hé sinh thai co gia
khoang gap déi GNP toan cau (38 nghin ty USD so
véi 18 nghin ty USD)

VALUE
(TRILLION $U.S.)

Soil formation CREE VAT

Recreation 3.0
Nutrient cycling 2.3
Water regulation and supply 2.3 Ecosystem Services
Climate regulation (temperature and precipitation) 1.8 (US $33 trillion)

Habitat 1.4
Flood and storm protection 1.1
Food and raw materials production 0.8
Genetic resources 0.8
Atmospheric gas balance 0.7
Pollination 0.4
All other services 1.6
Total value of ecosystem services 33.3

Global GNP

ECOSYSTEM SERVICES
(US $18 trillion)

Source: Adapted from R. Costanza et al., "The Vaiue of the World's Ecosystem
Services and Natural Capital * Nature. Vo! 387 (1997)
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@ Cac nhanh cua sinh thai hoc

INOWASIA

R
vat, sinh théi vi sinh vat, sinh théi gia cam, v.v. (Céc "
b). Thoi gian/Dia diém: sinh thai bién, sinh thai nhiét '-
khong gian va cac yéu t6 anh hwong dén sw phan bé cia no, o

sinh thai tién hoa (Cic nghién ctru lién quan dén hanh vi cia

a). Phadn loai: sinh thai hoc thwc vit, sinh thai dong ﬁ ,
nghién citu lien quan dén nhian dang sinh vat, phadn loai sinh vat,

kiém ké, md vach DNA, mo ta sinh thai cua sinh vat, .etc)

déi, sinh thai nwéc ngot, co sinh thai hoc (Cac nghién Big

ciru lién quan dén sw phan bé cia sinh viat theo thoi gian va

.etc)

c). Cac qua trinh: sinh thai hanh vi, sinh thai sinh ly,

sinh vat, méi quan hé dong vat an thit-con moéi, sw tién hoa cia

cong dong sinh vat, .etc)
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%5 Céc nhénh ciia sinh thdi hoc

INOWASIA

Cac cdu hoi khai niém trong Sinh thai hoc

| 1. Céu héi cai gl (Smh thai mo ta)
Nhitng sinh vat va mdi truwong ndo xuat hién trong mot khu vuc nhat dinh?
IPhan bé cta ching la gi? S6 lweng cua chidng la bao nhieu?

. Cau hoi thé& nao: (Smh thai chirc ndng) i
inh vat va mdi trudng cé méi quan hé chirc ndng nhw thé nao? |
dc mé6i quan hé giong va khdac nhau nhw thé nao trong cdc hé sinh thai twong tw/khac

('\(nN

hau?

3

3. Céu hoi tai sao: (Sinh thai tién hoa)

' Tai sao cac sinh vat cé lien quan vé mat chirc nang véi nhau va véi moi treong cua
hing theo nhirng cdch nhiat dinh ma khong phai nhitng cach khac? hoiac trong mot sé
hé sinh thdi nhiat dinh chir khong phai nhitng hé sinh thdi khac?

3'0
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@ Mirc do t0 chirc

It phirc tap Phirc tap nhat

(e ) (I //I.

Biosphere

Khoa hoc siap xép moi vin dé thanh cac
cap do theo quy mo va chirc ndng, tw
cau tric & chirc nang don gian dén phirc
R tap. Tir cac nguyén tdr, cdu truc it phac tap nhat,

dén hé sinh thai, cidu truc va chic nang phuc tap
nhat.

Tissue

Trong Sinh thai hoc, cac nha sinh thai
hoc quan tam dén cidp dd cao hon Sinh
vat hoac Ca thé

Body ™ A
system
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@ Mirc do to chirc

It phirc tap Phirc tap nhat

_,'-@?i‘:\ Atoms
e ) (1 //I.

Biosphere| b

Khoa hoc siap xép moi vin dé thanh cac
cap do theo quy mo va chirc ndng, tw

= — | cAu tric & chic ndng don gian dén phirc
wsmee TAP. TUr cac nguyén tir, cau trac it phic tap nhat,
dén hé sinh thai, cdu truc va chic nang phac tap
nhat.

Trong Sinh thai hoc, cac nha sinh
. 4 | thdi hoc quan tam dén cdp dd cao
42> hon Sinh vat hoac Ca thé

. A\ 5]
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/ , V4 N? N\ o ° A
= Cé thé, lodi, sinh vat
Mot ca thé, loai, sinh vat la bat ky dang sdng nao.
Vi du vé cac sinh vat bao gom mot cay lda, mot cai cay mot
con ho, mot con lgn, mot con rua, mot con QNG ~

S SserEl
......
- ) |

nhau

Cac loai phieu
sinh dong vat khac
Nnhati
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@ Quan the

Quan thé la mot nhom cac ca thé cung loai sdng trong cung

mdt khu virc vao cung mot thoi diém.

Duéi day la cac nhom sinh vat hodc quan
thé khac nhau: Quan thé ca Nuoc
Irrawaddy (Orcaella brevirostris) & song
Mé Kong, quan thé voi chau A (Elephas
maximus) & nui Cardamom.

ey — =— —— (3 quan thé ca Nuvoc Irrawaddy va voi
Ca Nwoc & song Asian elephants in chau A déu dang bi de doa nghiém trong
Mekong Kratie, Cardamom mountain va duoc liét ké trong Sach dé IUCN.
Cambodia) (Koh Kong, Cambodia)
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Quan xa

Mot quan xa dwoc tao thanh tir tit ca cac quin thé cua tat

INOWASIA

ca cac loai hién dién & mot khu vuc dia ly cu thé
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@ Quan xa

Mot quin xa dwoc tao thanh tir tat ca cac quan thé caa tat

ca cdc loai hién dién & mot khu vwec dia ly ¢

'y R~ ! "
Quan x3 phiéu sinh dong
vat

Quan x3 ca

Quan x3 phiéu
sinh thwc vat
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3.Heé sinh thai
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"

Hé sinh thadi la cach noi don gian ciia “hé thong sinh thai

Hé sinh thdi la mot quan xd cac sinh vat séng (thuc vat, dong vat va
sinh vat) trong mot khu vwc nhat dinh, fwong tac véi nhau va véi
"moi truong phi sinh vat" cta chidng (thoi tiét, trai dat, mat troi,
dat, khi hau, khi quyén), nhu mot hé théng

> Cac hé sinh thai |a nén tang cta Sinh quyén va

ching quyét dinh strc khée cta toan bd hé thong

trai dat. ) ‘ 7 o Vel ¢
> Trong mét hé sinh thai, méi sinh vat déu co & sinh thai 1ol st

2 /B’H\" ‘ -Vf

va vai tro riéng. Schyze etal 2005 © . #T
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Hé sinh thai la cach noi don gian cia “hé thong sinh thai”

Biotics sinh vat
Sun

Tadpoles

W Water weeds
. ~ ' é > R
N o 2 ST - o C— -y ' _ —. ,,:'-4_“‘ o
-\ - Q) . sy

Abiotics - phi sinh vat

Snall

VD: mét ao nhé sau nha ban

» Thanh phan sinh vat: éch, ca, éc, ruéi, nong noc, rong nuwéc...
> Thanh phan phi sinh vat: anh nang, dé6 am, nhiét do, nwéc, v.v.
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Hé sinh thai la cach noi don gian cia “hé thong sinh thai”

Biotics sinh vat
Sun

_Water weeds Abiotics - phl sinh vat

-\ ‘:: ., - "3}\:}
AL [ L:Vr\ Ndm nhu cau co ban cua
i sinh vat_

T

Snalil

o water
VD: mot ao nhé sau nha ban Basic needs of

a living organism Air

Vo'=g v Temperature

- G

’
I v @ESCHOOLTODAY.COM
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Hé sinh thai la cach néi don gian ctia “hé thong sinh thai”

Biotics sinh vat
Sun
Tadpoles Flies

Sl N || Water weeds  Abiotics - phi sinh vat
‘,_ AV, l l Nam nhu cau co ban cua

~ Fish Snail Sunlight watér 4

VD: m6'|' ao hho sau hha ban Basic needs of

____________________________________________________________________________________________ a living organism Air
' Phi sinh vat hogc/va sinh hoc hinh thanh nén déng luc sinh hoc

} Cdc yéu té bén ngoai hodc sinh vat du nhép co thé pha huy I
i toan bé hé sinh thdi i

. Temperqj(.ure

- G
N
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G&c cay biéu dién méi quan hé hé sinh thai

Tny groes Nam thanh phin trong hé sinh
thai don gian c6 mdi quan hé
véi nhau nhw thé nao?

Humidity
Ants & Bugs

Sinh hoc? Phi sinh hoc?

« Sinh vat: ran, éch, kién va bo, cdy xanh
nhod
« Phi sin vat: than cay chét, do am

Ran dn éch, con éch an kién va bo. Kién va bo dn cdy xanh, trong khi cdy séng dwa vao dé am va than cay.
Bat ky sw xdo trén nao trén than cdy sé pha hay toan bé hé sinh thai.
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@ Hé sinh tha
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SERVICES

Recreation & Tourism, "';‘
Erosion Control, Wildlife J’i.
Habitat, Cultural & Religious I

Sites, Climate Regulation, " s
Water & Nutrient Cycling

NS ae” "V

Hang hoa va dich vu phuc vu con
ngwoi va phat trién kinh té xa hoi

GOODS

.[ Fertilizer, Foods,

“I. Medicines, Energy, Fiber,
"a‘f‘v;f“,‘v"“ Forage, Construction &
Craft Material

Hé sinh thai la cach noi don
gian cua “hé thong sinh tha

HUMAN NEEDS

Foods, Shelter, Health,
Aesthetic & Spiritual Well-
Being

White et al. 2000
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Quy mo cua hé sinh thai

Vi mo: Mot hé sinh thdi quy mo nho nhu
ao, viing nwéc, than cay, dwéi tang daq,

V.V.

Hé sinh thai

Tr'ung binh: He sinh théi quy mo trung
binh nhu rimg hodc ho 16n

Co-funded by the
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Quan xd: Mot hé sinh thai rat 16n hoic
tap hop cac hé sinh thai cd cac yéu to sinh
vat va phi sinh vat tuong tu nhau, chang han
nhu toan bo Riung nhiét d6i véi hang triéu
dong vat va cay cbi, voi nhiéu ving nudc
khac nhau chay qua chdng..
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@ Hé sinh thai
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Quy mo cua hé sinh thai

?

<+ Khong gi¢i han béi bién citng

<+ Bi ngan cach béi cac rao can dia ly
(vi du: sa mac, ndi, dai dwong, ho

» va song)

< bién gi¢i khong bao gior cirng nhac,
cac hé sinh thai c6 xu hwéng hoa

Bién cua quyén vao nhau.

hé sinh

thai ﬂ
N Ving dém

(khu viec chuyeén tiép giira hai quan xad)
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Ving dém>
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A { t U 4K )
Hé sinh tha

So do biéu dien cdac loai ving dém sinh thai khdac nhau trén
bé mit hinh vuong

Hinh 1 dén Hinh
8 thé hién cac
dang vung dém
khac nhau, tiwr
don gian dén
phirc tap.

B

ung dém pho bién
(ria rirng))

S. Amanda, 2009
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. A So' do biéu dien cac loai ving dém sinh thai khac nhau trén
Viung d¢m> bé mit hinh vuong

Tham lau sy Tham lau siy la mot dang

N e vung dém sinh thdi pho bién,
duwoc tim thiy & cdc ho,
vling triing, viing dat ngap
nwdc va clra song..
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@ Hé sinh thai

Cac loai hé sinh thai

1. Hé sinh thai tren can

2. Hé sinh thai dwéi nwéc

3. Hé sinh thai nhan tao




Co-funded by the
Erasmus+ Programme
of the European Union

&, Hé sinh thdi
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(i) Hé sinh thai trén can

Hé sinh thai trén can la mot loai hé sinh thai chi dwoc tim thay
trén quan xd sinh vat con dwoc goi la “tham".

Sau hé sinh thai tren can chinh:
lanh nguyen,
rueng taiga,
rirng rung la on déi,
rirng mwa nhiét doi,
dong cé va sa mac
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v

Biodiversity
hotspots

“Tropical
rainforest

B Rainforest B Grassland o -
I savanna Tundra

~ Desert Bl Taiga Forest
B Temperate Forest

Tropical rainforest
ecosystems are the hotspot
zones of biodiversity

Copyright www.ducksters.com
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s/@ Hé sinh tha

(ii) Hé sinh thai dwéi nwéc
(Hé sinh thai trong cac ngudn
‘Q nwoc) %

Hé sinh thdi nwéc ngot Heé sinh thdi nwéc man (9

Nwéc tu: nwéc di chuyén chim, bao gom ca ao, ho

Nwéc chay: nwéc di chuyén nhanh hon, vi du nhw suéi va
song

Ving dit ngip nwéc: nhitng ving dit bi
nwéc it nhat mot khoang thoi gian
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/\ SA NS
~ Quin xd
Quan xa sinh vat la mot tap hop cac hé sinh thai co chung
dac diém voi cac yéu t6 phi sinh vat thich nghi véi moi
trudng cla ching

. LA
- > “v .\lA
£ .Wah" Vi A e
e ’ ¥
) /4
3
G R R ”
i) z

Quan xd bao gom sinh canh va cong dong sinh hoc

Biotope = sinh canh (emoi trwong)

Biocenosis cong dong sinh vat
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@ Phan loai thir hang
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Sinh quyén la tong hop tat ca cac hé sinh thai dworc
thiét lap trén Trai dat.

Sinh quyén Bién Ho

Hinh cia mét khu dat triing



4 Phan loai thir hang
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Life

Domain

;

D

Kingdom ‘

0
0
0
0

Phylum ‘

Class

Dy

0
0
0
0

Order

0
0
0
0

Family

Genus

§
0
g

)

Species |

Co-funded by the
Erasmus+ Programme
of the European Union

Phan loai thir hang

Thir hang phan loai, trong phan loai sinh hoc, la cip d6 twong dé6i ciia mot nhom

Mot hé thong phan loai sinh hoc chung (phan
loai) bao gom loai, chi, ho, bd, 16p, nganh, gidi,
mién.

Chi chra mot hoic mdt s6 loai, trong khi ho
chira mot hoic mot sd chi sinh vat hodc thuc
vat.

Bac phan loai sinh hoc cao hon = Nhiéu loai
sinh vat hon, nhu trong hinh bén phai, la mot vi
du vé phan loai sinh hoc (phan loai) cua gau
den My (Ursus Americanus).

_ sinh vat (m6t don vi phan loai) trong hé thdng phan cap phan loai.

Ursus
americanus
(American
black bear)
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Thit hang phan loai, trong phan loai sinh hoc, la cip do twong dé6i ciia mét nhom
sinh vat (m6t don vi phan loai) trong hé thong phan cip phan loai.

Domain

Ursus

Tén 1{h9a hoc cua sinll vat dugc viét nghiéng hodc gach americanus
chan dé tranh nham lan véi danh tir chung. lackbean
Phylum | Vi du: Ursus americanus (Tén khoa hoc) hoac Ursus
_ americanus ; Gau den M¥ (tén tiéng Anh thong dung)
Class Tén khoa hoc 1a sw két hop giira chi + loai sinh vat
Vi du: Gau den My [
Ursus (Chi) + Americanus (Loai)

Kingdom ‘

Db

0
0
0
0

D

0
0
0
0

by

0
0
0
0

Order

b

0
0
0
0

ot

Family

0
0
0
0

Genus

)

§
0
g

~

Species
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Llife | Thir hang phan loai, trong phan loai sinh hoc, la cip d6 twong d6i cia mdt nhom
_ sinh vat (m6t don vi phan loai) trong hé thdng phan cap phan loai.

Domain

Kingdom| VI du Cao dé (Vulpes vulpes)

‘ Loai: Vulpes vulpes hoac V. vulpes
l Chi: Vulpes

Class | Ho: Canidae

B0 : Dong vat an thit

Lép: Pong vat co vu

b

0
0
0
0

0
0
0
0

Order

b

0
0
0
0

y

0
0
0
0

Family _ )
Loai, chi, ho va bd la nhirng cach s&r dung phé bién nhat cda phan e Vs e
Genus loai sinh hoc, trong khi déi véi dong vat nhé (vi du: vi khuan, déng

—vat phu du) va thyc vat (vi du: thuwc vat phu du); phan loai sinh hoc

SPecies | cao hon (vi du: lép, nganh) ciing dwoc siv dung phé bién.

)

§
0
g




sinh nwéc ngot.

Scientific classification

Kingdom: Animalia

FPhylum: Chordata

Class: Actinopterygii
Qrder: Cypriniformes
Family: Cyprinidae
Genus: Henicorhynchus
Species: H. lobatus

Binomial name

Henicorhynchus lobatus
Smith, 1945

Species

@ Phan loai thivr hang

INOWASIA

Trei Ros, snakehead

Co-funded by the
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vi du them vé phan loai sinh hoc cua ca trong hé sinh thai thiy

Scientific classification

Kingdom: Animalia
Phylum: Chordata
Class: Actinopteryqgii
Order: Perciformes
Family: Channidae
Genus: Channa
Species: C. striata

Binomial name

Channa striata
{Bloch, 1793)
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:@ Ghi nho'!

Sinh thai hoc

Nghién ctru mdi quan hé gitra sinh vat véi sinh vat
va véi mai tredng

M6t nhom sinh vat ciing loai & cling mot Mot quan xa va cac yeéu t6 phi sinh vat
khu vuc vao cung mot thoi diém ‘

M6t nhdm quian thé sbng va twong tac voi
nhau trong mét khu vuc

I__> Sinh canh

Loai s NO'I CUA MO SiND VL song
La nhom cac céa thé co kha nang giao
phdi v&i nhau dé sinh ra con hiru thu
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Development of innovative multilevel
formation programs for the new water
leading professionals in Southeast Asia

National University of
Battambang (NUBB)
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:/?7 What is biodiversity?

INOWASIA

Biodiversity is the variability among living organisms from all sources,
0 including terrestrial, marine, and other aquatic ecosystems and the

ecological complexes of which they are part; this includes diversity
within species, between species, and of ecosystems.

Biodiversity is a contraction of " ", reflecting the
number, variety and variability of living organisms and how these
change from one location to another and over time.

IS the variety and relative abundance
of different entities in a sample

Millennium Ecosystem Assessment, 2005
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INOWASIA

How many species on earth?

* 5-10 millions of different species (May et al. 1995)

« 2-100 millions of different species (Rosenzweig, 2003)

« 8.7 millions of species (nature press, 2011)

Over 1.7 million of the world's species of animals, plants,
insects and algae described.

» 867 of land species
* 91% of marine species

> UNKNOWN
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What is biodiversity?

INOWASIA

Biodiversity includes:

. Species diversity
ii.ecosystem diversity

iii.genetic diversity

Scientists are interested in the way that this diversity affects the

complex ecological processes operating at and among these
respective levels.
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INOWASIA

What is biodiversity?

Biodiversity includes:
. Species diversity

=> Species diversity refers to the variety of species within a region

For example: an island with 2 species of birds and one species of lizard has
greater diversity than the same island with 3 species of birds and no lizards.

Can you count the number
of species in these
communities (birds & fish)?

These two communities contain 7 fish
species and 11 bird species.
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:/‘f? What is biodiversity?

INOWASIA

Biodiversity includes:

ii.ecosystem diversity

hin a given geographical location

el

5 el

These 3 ecosystems are characterized
by different landscapes, environmental
& climatic conditions resulting different
species composition (animals, plants),
etc.; for instance, Mangrove forest vs.
rain forest vs. rice fields.

Rain forest in Cardamom
mountain

Mangrove ecosystem Tropical rice fields
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What is biodiversity?

INOWASIA

Biodiversity includes:

iii.genetic diversity %
o )
=> Genetic diversity refers to the variation of L ) \6

genes within a species

Genetic diversity defines the intra-variation within a species (,, % ]
of organism resulting different traits/appearances, behaviors, Jas 74

\ "'m& o ¥ 3 \ ¥ ":.‘ .
etc. L < &,\\.‘ / h
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2.Patterns in biodiversity



éf? Patterns in biodiversity?

U

Spatial Patterns of Biodiversity
AND

Temporal Patterns of Biodiversity
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@ Spatial Patterns of Biodiversity

INOWASIA

Number of species (in thousand)
0 1000 2 000 3 000 4 000 5 000 6 000 7000 8 000

J

) Fungi Insects and myriapods

st Most organisms are small (<5 cm)

Protoctisa © Hyge proportion of organism are unknown, especially

P:::““"" the small ones (insects vs. vertebrates)

Molluscs °

: : B Named species ] Unnamed species (estimate)
.| Crustaceans

Vertebrates

8 Myriapods: centipedes and millipedes

b Arachnids

C Algae, sime mokd, amoeboiis, and other single-celied organisms (exciuding bacteria)

d Roundworms

€ Snails, clams, squids, octopuses, and kin

f Barnacles, copepods, crabs, lobsters, shnmps, krill, and kin Source: Millennium Ecosystem Assessment
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é Spatial Patterns of Biodiversity

INOWASIA
\

Taxonomic o
i ] . ) ) Taxonomic diversity
Documenting spatial patterns Functional Dimension of Functional diversity
in biodiversity is tough... Trophic = diversity  Genetic diversity
Genetic Etc.
. o .etc
Taxonomic diversity is the best -

known dimension

Poorly quantified

However, ..
Incomplete & Biased toward
species level, megafauna, Gaps of knowledge

. Tropical systems, marine,
temperate systems, inferest freshwater biota, plant &

of people invertebrates
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@ Spatial Patterns of Biodiversity

Biogeographic realms are large spatial regions within which ecosystems

share a broac lmllar biota (orgamsgaII e
Nearctic Palearctic b= * F e L) [ Classification of realms

)

e € . are based on unifying
: ‘ \ ‘g Deosmnle features of geography and
; ¢ fauna (animals) & flora
b/ ﬁd:‘ ,' -\
; j Indo-Malay \ ' (plantS).
.- £ b .
Oceanic  f— " Atrotropical _ / " J Biomes are small
3 oot A biogeographical units of
Antarctic realms consisting of
The 8 Blogeographlcal Realms and 14 Biomes identified similar biological
Terrestrial biomes communities that are
Bl Tropical and sub-tropical moist broadleaf forests Tro | and sub-trops rassiands, savannas, and shrublan .
9 | Trogrcal and s;;utrxcal dr:'bmadleafforests B3 Ter::zate grsas:ang:a;agva::as‘ andszh?uua:dasas = formed n response to the
[0 Tropical and sub-tr | conifercus forest I Montane grasslands and shrublands 1 1
1 Te?:p:'a?e b:;ad;:?:f.dﬁ;f;se;ess =l Floot:ed ggrass'ands and savannas phyS]Cal environment.
Bl Temperate coniferous forests Bl Mangroves
[ Boreal forests / Taiga Deserts and Xeric shrublands Realm boundaries

Tundra
| Mediterranean forests. woodlands, and scrub Rock and ce Sowrce Millennium Ecosystem Assessment
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Spatial Patterns of Biodiversity are characterized by:
* Hotspot zones of biodiversity,
* Biogeographical biomes,
» Biogeographic Realms,
* and Ecoregions

A A large proportion of the world
biodiversity is concentrated in a small
part of the world (i.e. tropics)

 Mega biodiversity pools: Tropic (indo-
Malay), Neotropic & Afrotropic.




B
g/g Spa‘rlal Patterns of Biodiversity

IO(‘/‘O 12 000 14 ODO 16 C"O 18 000 20 QOO

E——— e, Biomes and biogeographic realms provide

o | broad pictures of the distribution of

Tropical and sub-tropical
dry broadleaf forests moist broadleaf forests

N T =N Tropical and sub-trop
0 R NI Montane grasslands and shrublands
200 I NN Tomperate broadieaf and mixed forests
I N Fiooded grasslands and savannas
[ NI Tropical and sub-tropical coniferous forests

o g [l ,and

m— — Species richness :
i e Number of species
W Boreal forests | Taiga | ' speCies richness

- TPOP ics Family richness:

(Tamily richness ] ——— Number of family
e —— Biodiversity hotspots

Temperate grasslands, savannas, and shrublands IR D —

Mediterranean forasts, woodlands, and scrub IS Y SPeC ies abundance .

Mangroves I DR —

SRR o — Number of individuals

Temperate broadleaf and mixed forests NI

per species

and sub-tropical dry f forests
Deserts and Xeric shrublands _
Tropical
and sub-tropical and shrubl | e

Topms L2 —————— Pifferent bar colors defined different classes of animals (black-reptiles, brown-
| , ' sz i S i s mMammals, blue-birds, green-amphibians). Striped bars defined proportion of
oo mee e me " " endemic species (species occurred or found in a single geographic location)

functional diversity

Tropical regions expose the highest biodiversity both by
species richness and family richness.
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& Fish of the Mekong

INOWASIA

« 850 freshwater fish species recorded

« About 1,100 fish species including coastal or marine visitors.

* A significant proportion of endemic fish species, approx. 207 (P

Amazon

1= Fish species richness of the top ten

rivers in the world
Snapshot of biodiversity
| N\B2>0 hotspot in the Tropical

Zaire

624 C:rli_:‘r;%cn regiOn - The Mekong

| F.I..i-.tr::_-'laé.lQ Rio Chao River BaSin (MRB)
Megro Phraya

» | 330 318 Miger Paraguay Uruguay

idi

257 208

ﬁ ﬁ Valbo-Jorgensen et al. 2009




Co-funded by the
Erasmus+ Programme
of the European Union

:/?7 Fish of the Mekong

INOWASIA

« 850 freshwater fish species recorded

About 1,100 fish species including coastal or marine visitors.

A significant proportion of endemic fish species, approx. 20% (/]

Number of Freshwater SpeCIes / Square KM
e et RTINS

Per=AJniT  Area- Mekong is"t world" mches‘l'
: *,f“”'"* ) | m « Snapshot of biodiversity
=/ J | - N hotspot in the Tropical
N ':";}':;f - “@ region - The Mekong
a_ﬁ A ; 1 River Basin (MRB)
X o Rt NV ;

Only French Gumna a,nd Suriname have the ..

similar diversity to the Mekong region &~
[ Jsoo00s [  Jo.ooos1-o0.00100 [ Jo.o0101-0.00200 [ 0.00201 - 0.00400 [l > 0 00400 Va|bo_Jorgensen et al. 2009
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) Spatial Patterns of Biodiversity
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In aquatic ecosystem, diversity of organisms increase significantly from upstream to
downstream of the hydrological systems because of biological community’s addition,

replacement & co-existence mechanisms to the environmental gradients.

[ Diversity of habitats increases diversity of organisms
 Patterns of diversity in aquatic ecosystems reflect diversity patterns in terrestrial ecosystems
B

120 25
., » Total species
100 oo, .'-' f‘““; o Non endemic species 20
g %, A%, ., a Endemic species
= '
= 80 & g ‘i &
= L “a 15
L .
B E'U &
F=t [
h A
5 40
i

0 700 1400 2100 2800 3500
Elevation (m)

45
40
35
30
25
20
15
10

500

1000

1500 2000
Elevation (m)

2500

3000

Species richness vs. the
elevational gradient (A) in
Himalaya (terrestrial
ecosystem) and (B) in the
Teesta river (aquatic
ecosystem), Bangladesh

Bhatt et al. 2012, PLoS ONE
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Era Period Epoch Age
Holocene
Quaternary 0.01 Ma
Pleistocene
_ 1.8 Ma
© Pliocene
o _ 5 Ma
o Miocene
o) _ : 24 Ma
&) Tertiary Oligocene
34 Ma
Eocene
55 Ma
Paleocene
65 Ma
Late
=\ 7/ Gre.taceous , 99 Ma
YA , Early
o
PN Py 144 Ma
fgf;@’{; A OIATTI A Late
/“'/\\[\//,\ Z=N
AL S YANSCIANFAYAN 159 Ma
NN ’:\a"d.@&\@:" gt 7y
N=2X 7/ RSNV 7N laale
M ANWAZRIN AN 180 Ma
P DI Vi 206 Ma

Ma: Million years before present
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Temporal Patterns of Biodiversity

Patterns of biodiversity over time allow to
approximately estimates the extinction rates;
how fast species have become extinct over
geological time



@ Temporal Patterns of Biodiversity
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ERA Man PERIOD DOMINANT ANIMALS
CENOZO'C{ | QUATERNARY and TERTIARY Mammals _ ,-\‘f‘y \ x ~,J
— — — by~
CRETACEOUS ‘% M
; Dinosa 7~ ‘\
MESOZOIC‘} ‘ {1 JURASSIC -
| ' E: | .,
L ekt At da -x)’
PERMIAN Reptiles :‘.,/_'
PENNSYLVANIAN . P i
MISSISSIPPIAN  “mPmees ._:-A"'&Jg-&' <
DEVONIAN Fishes Wﬁ—?
PALEOZOICA : —
SILURIAN Sea scorpions ‘%‘“\
ORDOV|C|AN Nautiloids &d.—.—..._-,__
PRE CAMBRIAN  Triobte {W
CAMBRlAN{ [ Soft-bodied crewtures VQ “’
0 40 50 1000 200 0w

MILLIONS OF YEARS AGO

Mildeo diodaloana af canlacxis ¢tlens
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rersity over time allow to
nates the extinction rates:
have become extinct over

Geological
timeline
VS
Dominant
fauna
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@ Temporal Patterns of Biodiversity

INOWASIA
900 o
Phanerozoic Diversity vs.Time & and- What was happenlng???
4 the five main mass extinctions e”d'th’adg'”p'a” Cretaceous
end- o o
Permian MGSS EXTIHCTIO"S
7] end- late i
00 Ordoyician Devonian & The 5 major mass extinctions:
6 o1 //‘ "I
|/ 1. End Ordovician, 439 mya
| — end- | Y Ageof 60% of marine invertebrate genera go extinct.
N A~ | N~ W Trassic / e - '
\ / S NS als 2. Late Devonian, 367 mya
g / / ' 57% of marine invertebrate genera go extinct.
/' Age of 1
300 | a4 it modern 3. End Permian, 245 mya
/ \ [/ 82% of marine invertebrate genera go extinct.
/| Ageof |/ fauna
) /| trilobites V ; :
4. End Triassic, 208 mya
. Palaeozoic /—/\/_/\L\M (ﬂ% of marine invertebrate genera go extin-:t)
~ / fauna I
0 Cambrian fauna Cj End Cretaceous, 65 mya _ )
Prec.| Cambrian. | Ordov. |Sil. | Dev. | Carbonif. | Per. | Tri. | Jurassic |Cretaceous| Tertiary 47% of marine invertebrate genera go extinct.
I ] || 1

600 4(;0 200 0 mya = million years ago
millions of years before present
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Phaner«
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2 600-
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0 C
Prec.| Can
1]
600

ORDOVICIAN

Death Rate:
85
%

Time: 445 million
years ago

Likely Causes:
* Rapid global
cooling
* Falling sea levels

Results:
* Coastal areas
destroyed
* Chemical reactions
affected by cold

Al
F”!
. .-/'( ;

MASS EXTINCTIONS:

The biggest disasters in history

DEVONIAN

Death Rate:

70
%

Time: 340 million
years ago

Likely Causes:

Asteroid impact(s)

* Rapid global
cooling

Results:

Local destruction
from debris
Ocean life affected
by temperature

PERMIAN

Death Rate:

95
%

Time: 250 million years
ago

Likely Causes:

* Volcanicactivity
* Increasein Methane
and CO2
* Rapidglobal
warming

Results:

*+  Oxygenremoved
from oceans

» Desertification of

land

TRIASSIC

Death Rate:
76
%

Time: 200 million
years ago

Likely Causes:

* Increase in

Methane and CO2

* Rapid global
warming

Results:

* Desertification of
land

* Frequent heat
waves

L

L

-

K-T

Death Rate:

80
%

Time: 65 million
years ago

Likely Causes:
Asteroid impact
Volcanic activity
Falling sea levels

Results:
Widespread fires
Plants disrupted by
global ash cloud
"Nuclear winter”

Poster by Budjarn Lambeth, Information from brittanica.com and bbc.co.uk, Images jfrom Wikimedia Commons - Feel free to redistribute
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@ Temporal Patterns of Biodiversity
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CAMBRIAN
ORDOVICIAN
SILURIAN
DEVONIAN
CARBONIFEROUS

PERMIAN
TRIASSIC
JURASSIC

CRETACEOUS

TERTIARY

4

Millions of Years Ago
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What was happening???
Mass Extinctions

Ice Age (recent mass extinction) :
Quaternary Extinction (- 10 0000 year ago)

7

Current patterns of
biodiversity

Geologic Time Scale ...,

Eon Era Period Epoch Ago

Holocene

Quaternary Wi

Pleistocene

— 1.81 my
Pliocene

. 533 my
Cenozoic . Miocene
Tertlarv B onran s 230 T
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Stability of climate is also an important determinant of today's biodiversity
patterns as shown in the right figure. Climatic fluctuation over the geologic time

Phanerozoic Climate Change
P | | o | Kk | prglN|

Q The planet became ice ball during the ¢l olsi o | ¢ [P ] AL LY
cold/glacial periods | |

- Long-Term Average

Y
w

 The planet became fire ball during the . 2

hot periods L, £

These phenomena shaped the current AV, ' ’é;
distribution patterns of biodiversity across ‘ ’ S i COLD 2
the globe. L B e s

Cm ofls| o | c | P | T J K | Pg [N
' — rep—— g— fr—— —e—— ™ oy ——
542 500 450 400 350 300 250 200 150 100 50 0
Millions of Years Ago
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@ Temporal Patterns of Biodiversity
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Mass Extinctions :> Primary determent in shaping biodiversity
Stability of climate & driving evolutions of organisms

Protostomes  ticbies-edind  anmois-edina E(jhinoderms

o © 2008 Leonard Eisenberg, Phylogenet’C tree ShOW’ng
| i W

Sharks Fish All rights reserved.

the evolution of organism

g%/( / // , Amphibians frOm i formation Of ism

planet. Bacteria are the

Reptiles
, oldest organisms, while
0 birs mammals are the youngest
Eukaryotes g, 2/, N\ .. in the evolutionary
/ S By ; oo . .
; .. timeline.
Archaea S on —
S \h._:
Bacteria S = We (human) are quite
' recent in the geologic
Today 65 200 250 370 440 542 700 1060 2000 3000 Millions of Years Ago 3000 2000 1000 700 542 440 370 250 200 65 oaay

T °
All the major and many of the minor living branches of life are shown on this diagram, but only a few of those that have gone extinct are shown. Example: Dinosaurs - extinct * ©2008 Leonard Eisenberg, Al ights reserved. I ' I ‘ e
evogencao.com
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@ Temporal Patterns of Biodiversity
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Human timeline Human Development timeline

view = discuss + edit

Modern humans

"=p  Homo sapiens “iodem speech
i é Neanderthal ,_Ea: :Egt ELDSIJ(;S . . .
=222 Human Dominant Era (Human is the smartest animal on the planet)
1o _Earliest Trerct::e
2__§ Homo habills . : .
Homo sapiens (scientific name of human)
. Earliest stone
p Australopithecus tools
-“—i e |~ Eatiest bipedal
| ~ 20 0000 years (Presence of human on earth, quite short in geological timeline)
5_|p Human-i
_e apes "
5|  Ororin i '_Sfﬁfp'.:ii;ff” Human development
- | Human is fragile ‘
7 _’?' Sahelanthropus d —Possibly bipedal
9] CQuranopithecus -—SEF-B_':'-DI' from
i Nakalipithecus Extlicranes - 3 48
0= - 0.2 Mya 0.6 Mya 0.6 Mya 1.9 Mya 2.8 Mya 4.0 Mya
s scale: milions of yzars ago. H. sapiens H. heidelbergensis  H. neanderthalensis H. erectus H. habilis Australopithecus

Alzo see: Life fimeline and Nature fimaling
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* ’“1”*“’5‘5 Evolutionary tree vs. geologic time showing
the evolution of human ancestor
O The evolution started since 4 Million years ago from the first
; T ER human ancestor (A. aferensis)
gl @ﬁ%ﬂ f e "ﬂh A H. neanderthalenis is the closest human relative or sub-species
s ;.ﬂﬁfﬁwm \( s i el of modern human (H. sapiens); H. neanderthalensis was extinct
o ' _/ about 40 000 years ago for many reasons (e.g. competitive
. w& replacement, diseases, climate change, etc)
& A. africanus e P. acthiopicus
% 3+ Human development
= \ . -
‘E ‘ - ‘L. “ - z : .
= e Hl (e e e
A. afarensis ' ‘ ’
4L
0.2 l'.;','a . 0.6 Mya 0.6 Mya 1.9 Mya ‘A 2.8 Mya 4.0 Mya
H. sapiens H. heidelbergensis  H. neanderthalensis H. erectus H. habilis Australopithecus
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@ Temporal Patterns of Biodiversity

INOWASIA

Modern human (H. sapiens) is part of big mammal groups called Primates.
O Primates are classified into 4 groups: apes, monkeys, lemurs and bushbabies.
O Primates are known as the most intelligent mammals, partlcularly the apes-
Chimpanzee which is in the same genus to human. : T

I | & I
l Tarsier I Gibbon, I
| |(Hyloba{es) |
@ 0 | |
Lemur :
) Pongidae
I , G \ !
" monkeys I
Primates Anthropoide
&lemurs I

Gorilla,
(Gorilla)

apes

Orangutan
(Simia)

Hominoidea

Man
(Homo
sapien)

|

I I

| New World Id World Hominidae
(Americas) (Asia/Africa)

I

I

I

I

k k '
Monkeys Monkeys Chimpanzee

|
| Rhesus, |
| (Pan)
|

| (Macacus)

|
|
|
| 9 :
: Orangutan
|

N ORDER SUBORDERS SUPERFAMILIES  FAMILIES GENUS  SPECIES \ o ———
bushbabies Chimpanzee
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&) Biodiversity & ecosystem services

INOWASIA

Biodiversity plays an important role in ecosystem functions that
provide supporting, provisioning, regulating, and cultural services.
These services are essential for human well-being.

Species composition matters more than
species richness

o Reduction of population affect eco-services
o Change in biotic interaction lead to negative
alteration of eco-services
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@ Biodiversity & ecosystem services
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Human activities affect on
Biodiversity ' e patterns of biodiversity

(time & space)
O Change in biodiversity affect

S\ ecosystem service, which are
C.& th f food for h
& .0 | e sources of food for human
\29. ;\{\ . Ecosystem = WS being.
A o services oS =5 O Declining ecosystem services
¢ W T A T Y affects global food security and

human well being.

Millennium Ecosystem Assessment, 2005
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BiodIiVerSity m—

Number

Relative abundance
Composition
Interactions

|

Ecosystem
functions

Source: Millennium Ecosystem Assessment

——-

Human well-being

Sacrit
ECLUf
Good social relations

eedom of choice and action

Ecosystem services

PROVISIONING SERVICES
Food, fiber, and fuel
Genetic resources
Biochemicals

Fresh water

CULTURAL SERVICES
Spintual and religious values
Knowledge system

Education and inspiration
Recreation and aesthetic values
Sense of place

/SUPPORTING SERVICES |
Primary production

Provision of habitat

Nutrient cycling

Soil formation and retention
Production of atmospheric oxygen

QNater cycling )

/M\
Invasion resistance

Herbivory

Pollination

Seed dispersal

Climate regulation

Pest regulation
Disease regulation

Natural hazard protection

Erosion ragulation

@er purification j

How can we survive

Co-funded by the
Erasmus+ Programme
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without ecosystem

services?

Biodiversity

— Suppo.r'ﬁng
ﬂ services
- Regulating
services

Declining biodiversity
would decrease
supporting and regulating
services affecting the
ecosystem function &
productivity.
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@ Biodiversity & ecosystem services
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Coral reef is the most productive ecosystem in the marine environment, it provides significant
ecosystem services. However, it is now vulnerable to global change.

adapt and modify their environment by
forming calcium carbonate skeletons
that provide growing conditions for
future generations and form habitat
for many other species.

Change in marine environment would
destroy the whole coral reef ecosystem
and its services; thus majority of
marine ecosystem production would
decline
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Five principle pressures
on biodiversity

1 2
Habitat loss and degradation Invasive alien species

\
Cause of

B Biodiversity
Loss

4
Over-exploitation
and unsustainable

use

5
Climate change

3
Excessive nutrient load and
other forms of pollution
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Proportion of all assessed species
in different threat categories of
extinction risk on the TUCN Red

List, based on data from 47,677

species.

|:| Data deficient |:| Vulnerable

I Least concern I Endangered
|| Mearthreatened [l Critically endangered

Extinct ar

Extinct in the Wild [UCN, 2010
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Amphibians are the most at risk,
while corals have had a dramatic “aa
increase in risk of extinction

recent years

Rirds

Data deficient I | L 4000

Least cancern [

Mear threatened | |
Vulnerable | - 2000

endangered [ | Threatened |

Criticalty endangered [

Extinctor Extinct [ = T 000
in the Wild
- & 000
MMammuai
- 5000
in
- 4 000
- & 000
- 2000
b . Ripkilig 2 el
ragon e ﬁ —
Ereshwater crabs
Freshmater fish x
Cosals

Coslers

Cyoads

IUCN, 2010
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Number of specied

ErnpEined
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-
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— i

~ 1000

= 1 500




Co-funded by the
Erasmus+ Programme
of the European Union
@ Biodi ity |

INOWASIA

ARTICLE __ Water security and biodiversity threats
———==become more and more serious in Asia

Global threats to human water security ~ (China, India & Mekong region) and
and river biodiversity Africa.

L \bull\al C. R d\L ermann® &I [\.I D.a\

| Map showing the incident of human water security
| threat in combination with the incident of
biodiversity threat. Zones with red color are the
most vulnerable zones for biodiversity and water in
the future.

Biodiversity threat g
Low High

=
—

High Low

Human wate
security threat
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;/?7 Measuring biodiversity

INOWASIA

Many measures of biodiversity:

Species Richness (the number of species in a given area) represents a single
but important metric that is valuable as the common currency of the diversity

of life—but it must be integrated with other metrics to fully capture
biodiversity.

Diversity index is a quantitative measure that reflects how many different types (such
as species) there are in a dataset (a community), and simultaneously takes into account
how evenly the basic entities (such as individuals) are distributed among those types.

Shannon's index

Simpson's index

Inverse Simpson's index Hill 1973, Ecology
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@ Measuring biodiversity

INOWASIA

Richness

The number of species per sample is a measure of richness. The more species present
in a sample, the 'richer' the sample.

> No account for the number of individual

> Give weight to species with few individual than those have many individual

1000 buttercups

P oo 5

1 daisy

Ex: one daisy has as much
influence on the richness of an
area as 1000 buttercups.
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:/@ Measuring biodiversity

INOWASIA

Evenness
Evenness is a measure of the relative abundance of the different species
making up the richness of an area.

Flowers sampled from 2 different fields

Numbers of individuals

Flower

Sample 1 Sample 2

Species
Daisy 300 20
Dandelion 335 49
Buttercup 365 931

Total gg? 1000 1000
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5, Measuring biodiversity

INOWASIA

Evenness
Evenness is a measure of the relative abundance of the different species

making up the richness of an area.
Flowers sampled from 2 different fields

Sample 1 has more evenness Numbers of individuals
than Sample 2 Elower

e , . , : Sample 1 Sample 2
Number of individual in S1 is quite Species e
evenly distributed between 3 species; . '
while S2 most of individuals are 4 baisy 300 2
buttercups. Dandelion 335 49

Buttercup, 23 365 031

Total ‘ 52 less diverse than S1




Co-funded by the
Erasmus+ Programme
of the European Union

:/?7 Measuring biodiversity

INOWASIA

Evenness
Evenness is a measure of the relative abundance of the different species
making up the richness of an area.

Pielou's evenness index:

/ Where H’ is the number derived from the Shannon’s index
’ H ;o . . ..
J = — and H,,, 1S the maximum possible value of H’ (if every
H.ox species was equally likely).

J' is constrained between O and 1

Hy 0 = E—In— =InS
S is the total number of species

Lower J', less evenness in the community
Mulder et al. 2004, Okios
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@ Measuring biodiversity
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Evenness

Evenness is a measure of the relative abundance of the different species
making up the richness of an area.
» A community dominated by one or two species is considered to be less diverse than one in

which several different species have a similar abundance.
> As species richness and evenness increase, so diversity increases.

Community 1 Community 2
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Diversity Index Shannon Diversity Index
(Shannon, 1948)
° h
H= -(P. * In P. wnere.
Z—l( ! )  H = the Shannon diversity index
= * Pi = fraction of the entire population made up
of species i

* S = numbers of species encountered
« > =sum from species 1 to species S

Advantages and Disadvantages
o All species must be represented
o Relatively easy to calculate
o Sensitive to changes in rare species
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Calculating Shannon diversity index

Birds N P. InP; |-(P;*InP)
Pigeon 96

Robin 1

Starling 1

Crow 1

House 1

Sparrow

Co-funded by the

*
* Erasmus+ Programme

of the European Union
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Calculating Shannon diversity index

Birds N P. In P, -(P; *In P))
Pigeon 96 96 -.041 039

Robin 1 01 -4.61 .046

Starling 1 01 -4.61 046

Crow 1 01 -4.61 046

House 1 01 -4.61 046
sparrow

H=0.223

High values of H would be representative
of more diverse communities

Co-funded by the

*
* Erasmus+ Programme

of the European Union
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INOWASIA

Diversity Index Simpson Diversity Index
(Simpson 1949, nature)

Simpson’'s index (D) is a measure of diversity, which takes into account

both species richness, and an evenness of abundance among the species
present.

where
Z nl(nl — ) * ni = the total number of organisms of each individual species
(N 1) * N = the total number of organisms of all species

The value of D ranges from 0 to 1. With this index,
0 represents infinite diversity and, 1, no diversity.

That is, the bigger the value the lower the
diversity.
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;/‘f; Measuring biodiversity
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Diversity Index Simpson Diversity Index
(Simpson 1949, nature)

Inverse Simpson's index or Simpson's reciprocal index

= 1/D (Simpson's index)

> The value of this index starts with 1 as the lowest
NitNi —

possible figure

N(N - 1)

> The higher the value, the greater the diversity
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Diversity Index Simpson Diversity Index
(Simpson 1949, nature)

Advantages and Disadvantages of Simpson's Index
¢ Does not require all species be represented
*» Measures chance that two individuals are from same species
* Sensitive to changes in common species
*» Weighted towards most abundant species

*» Opposite of dominance
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Species Number (n) n(n-1) Simpson’s index formula:
Woodrush 2 2
Holly (seedlings) 8 56 D= Zni(ni e
N(N -1)
Bramble 1 0
Yorkshire Fog 1 0 64
D=
Sedge 3 6 210
Total (N) 15 64
64
D = 0.3 (Simpson's Index) s 15(14)

Then:
Inverse Simpson's Index 1 /D = 3.3

D gives more weight to the more abundant species in a sample,
the addition of rare species causes only small changes in the
value of D.
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Answer:
Diversity index Sample 1 Sample 2
Shannon index (H) 1.095 0.292
Inverse Simpson index (1/D) 2.981 1.150
Evenness 0.997 0.266

Conclusion: Both diversity indices (Shannon &

Numbers of individuals
SF;Z\(I:Vieers Sample 1 Sample 2
Daisy 300 20
Dandelion 335 49
Buttercup 365 931
Total 1000 1000
Questions:

1. Calculate Shannon’s index, inverse
Simpson’s index & evenness
2. Draw conclusion

inverse Simpson) of Sample 1 are greater than Sample
2. The same for evenness, sample 1 is more even than
sample 2. Thus, flower community of sample 1 is more
diverse and even than sample 2.
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@ Exercise 2

INOWASIA

Data table - Tree community

Species | Community 1 Community 2

A 5 17

B 5 1

C 5

Community 1 Community 2 D 5 2
Question: Which community is the most diverse?
Answers:
Conclusion: Both communities have the same number of Species Community 1 Community 2
tree species (species richness=4); however, the diversity Species richness 4 4
indices (Shannon & inverse Simpson) of community 1 are sh - dex (H 1386 0.684
greater than community 2. Moreover, the community 2 annon index (H) : :
is less even compared to community 1. Inverse Simpson index 4 1.494
= Community 1 is the most diverse ! (1/D)

Evenness 1 0.494




Co-funded by the
Erasmus+ Programme
of the European Union
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Development of innovative multilevel

formation programs for the new water National University
. . . . of Battambang
leading professionals in Southeast Asia (NUBB)
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INOWASIA BASIC ONLINE COURSE
MODULE 03

Dong Nang lwong
trong HE sinh thai

INOWASIA

Development of innovative multilevel Dr.Ratha CHEA  National University
formation programs for the new water of Battambang

leading professionals in Southeast Asia

WZE A i Solidari
.\e-lw,’. Fundacio Solidaritat m
7774 UNIVERSITAT ox BARCELONA I'“e

oy
Universitat
de Girona
e

g S UNIVERSITE samm
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Dac diem chu yéu cua

sw song la gi?
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é? Dac diém chua yéu ciaa sw song la gi?
Mot sé dic diém xdc dinh ciia cudéc séng :
v Ho hip
v An
v Di chuyén
v' Sinh san
v' Tich liy trong té bao

Sw sdng la don vi 16 chirc cac phan kng héa hoc & trang thai can bang (can bang noi moi) Tat
ca cdac phan wng héa hoc deéu lien quan dén viéc truyén nang lwong (thwong & dang nhiét)

Cai nao trong sé nay khac vai 6 to?
* Ho hap
« Sinh san
« Vv
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Dong nang lwong la gi?

Dong nang lwvong la dong di chuyén cia nang lwong thong
qua cac sinh vat (thuc vat va dong vat) trong hé sinh thai
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", Dong nang lwong trong hé sinh thai
Tat ca sw song trén trdi dit phu thudc vao 2 qua trinh:
d Dong nang lwong tir mat troi
d Vong tuan hoan nang lwgng trong vat chat

Dong nang luvgng tir mat troi cung cdp anh sang va nhiét cho trai dat va cung

cap nang luvong cho thuc vat sir dung (quang hop) va mét sé vi khuan dé téng
hop cac hgp chat giup chung séng va lam thirc an cho tat ca cac sinh vat khac.
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/ \ Dong nang lwgng tir mat troi

Nang Ilwong mat troi di vao dau?
EARTH'S ENERGY BUDGET

. Reflected by Reflected Reflected from D 30% néng qung mét trb,i dU’Q’C phén
atmosphere by clouds earth's surface > , 2 < X
6% 20% 4% 61% 6% xa b&i khi quyen va 19% dwoc hap

Incoming Radiated to space
solar energy from clt;)]uds and
100% atmosphere

thu b&i khi quyén
d Chi 51% nang lwong mat troi dwoc
it dat va dai dwong hap thu

directly

to space
from earth

Absorbed by
atmosphere 1 6%

= Absorbed by
clouds 3%

Conduction and g
rising air 7%

. 70% nang lwong mat trdi hap thu tr dat lién, dai
absorbedby  dwrong va khi quyén dwoc phan xa trong cac dam
atmosphere ~ < W 2 , . > N A .

15% may va khi quyén trwwéc khi thai vao khong gian.

Suw can bépg nang lwong nay rat can thiét cho
gua trinh séng

Sw phat thai khi nha kinh lam x&o trébn dong

Nnand livevyna thiie AAvyr ci1v NANA 1An tnan ~ATLT

Absorbed by land
and oceans 51%
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é? Dong nang lwgng trong hé sinh thai

Vong tuin hoan cta nang lweng trong cdc vat chit la can thiét cho qua trinh sdng

[£72002 BrooksiCole - Thomson Learning

Vong tuan hoan cia cac chat hay chu trinh dinh
dudng la qua trinh sinh dia hoa luan chuyén cac chéat
hitu co va vo co trong moi truong. Nam chu trinh
(vong tuan hoan) rat can thiét cho cudc séng:

Chu trinh nuwéc

Chu trinh oxy

Chu ky carbon

Chu trinh phét pho

Chu trinh nito

&~ “ 1
B 127 % s % o “ % ) , o O B W .
-y Cras, W A . IPAN A d FLNEY PN R 2
o s y . o PSP 2oV e . N
TS - Y e me, A P G . PN X
o gl g s doe = S, . = N
; P Biosphere / = .
E . ../Biosphere / = ;
P - Ve o
-

[ Carbon Z:hosphch
cycle |

SN

o S e 7 e ]
~ Z |
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& Quang hop

INOWASIA

Quang hop la mot phan @tng hoa hoc xay ra trong luc lap ciia té bao
thwe vat. N6 tao ra glucose dé cay st dung va oxy dwogc thai ra.

6CO, + 6H,0 + asmt —» 60, + C,H;,O,
(Chlorophyll)

» Co6 dinh cacbon
« Xay ra & cay xanh ;M
* Glucose la dang thirc an co ban dugc hau hét cac té bao st dung

U

Sinh vat tw dwdéng hoac sinh vat san xuat

0\ 2
[

(A -

B Leat
-

N 1

Nang lvong anh sang duwoc hap thu bdi chat diép luc trong luc lap dé

qua trinh quang hop dién ra.
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Thwc vat ho hip lien tuc vi t€ bao cua ching cian nang lwgng dé sdng,
nhwng thwc vat chi c6 thé quang hop khi c6 anh sang.

60, + C(H,O, — 6CO0,

+ 6H,0 + energy

Photosynthesis

<+HO hap la qua trinh ngugc cda qua trinh quang hop (during day)

% Twong duong véi viéc dét chay
% Chuyén déi nang lvong dv trir trong glucose thanh

nang luong s&r dung cho cac hoat déng séng

“*Xay ra @ moi sinh vat séng

carbon dioxide silichs oxygen added
taken up from 9 02 1o atmosphere

the atmosphere CO3 /
5 R !5 pY: . L

H>0
water through
leaf veins

H>0 o p
water vapor added 2::0Xygen up.jrom

to atmosphere CO>y the atmosphere
carbon dioxide

added to atmosphere Resp ira tiOn
(night & day)
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@ Dong nang lwgng trong hé sinh thai

Dong nang lwong trong hé sinh thdi xay ra trong chuoi thirc dn, trong do
nang lwgng truyén tir sinh vat nay sang sinh vat khac theo mét trinh tw.

Sinh vat san xuat bat dau chuoi thirc an bang cach thu nang luvong
mat troi thong qua qua trinh quang hep.

Dong vit an cé an thuc vat dé lay nguyén liéu can dé tao ra cac té bao
va héa nang. Nhirng dong vat an cé nay sau dé sé bi dong vat an thit
(dong vat an tap) an thit.

O cudi chudi thirc an la cac sinh vat hoai sinh c6 nhiém vu phan hay
phan tir hitu co trong xac thuc vat va dong vat chét hoic chat thai
cua tat ca cac sinh vat trong chuoi thirc an.
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& Chudi thirc @n
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Tat ca cac sinh vat song déu can an dé co nang lwogng phat trién, di chuyén
va sinh san.
Nhirng sinh vit sdng nay an gi?
(Con trung nhé an cdy xanh va dong vat lén an con trung nhé
hon, v.v.)

U

Méi quan hé an lan nhau nay trong hé sinh thai dwoc goi la chuoi thirc an.
Chudi thirc an cua Ca:
TV nho=>» sau = éch = Ran = Cu

Cdy nho thuc hién quad trinh quang hop, sdu dn thuc
vat nhd, sau do sdu bj éch dn thjt, ran dn éch va cuéi
cung la rén bj Cu dn thjt. Ndng lwong dwoc truyén ti
sinh vat nay sang sinh véat khdc trong chuéi thec an.
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& Chudi thirc dn
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Tat ca cac sinh vat song déu can an dé co nang lwogng phat trién, di chuyén
va sinh san.
Nhirng sinh vit sdng nay an gi?
(Con trung nhé an cdy xanh va dong vat lén an con trung nhé
hon, v.v.)

U

Méi quan hé an lan nhau nay trong hé sinh thai dwgc goi la chuoi thirc an.

The Food Chain Of An Owl Trong chudi thiec dn nay; thuc vat dwoc goi la SV
san xudt, trong khi céon trung duoc goi la déng

vat an co hodc SV tiéu thu cap mét; con chuét
duoc goi la déng vat dn tap hodgc SV tiéu thu cép
hai va con cu dwoc goi la déng vat an thjt hodgc

InsecT

g

; hAouse oA -

Plant SV tiéu thu cap ba..
Harbwore/ 5
Consumer' Omnwore/ Car‘ntvor‘e/

Producer Consume.r- Consumar*
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Cac thanh phian trong chuoi thirc an:
d Sinh vit san xuat

3 Sinh vat tieu thu va

d Sinh vit hoai sinh

Suv phan loai nay dwa trén cach ching lay thirc an.

Sinh vat san xuat la sinh vat tao ra “thirc an” bang qua trinh quang
hop. Tat ca cac sinh vat con lai la sinh vat tieu thu
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& Chudi thire &n

INOWASIA

Cac thanh phian trong chuoi thirc an:

d Sinh vit san xuat
3 Sinh vat tieu thu va
d Sinh vat hoai sinh

Suv phan loai nay dwa trén cach ching lay thirc an.

1.Sinh vat tieu thu cip I (dong vat an co6) an truc ti€p thuc vat

2.Sinh vat tieu thu cip IT (dong vat an thit) an sinh vat tieu thu
bac I

3.Sinh vit tieu thu cidp ITI/cip cao hon an dong vat an thit

4 Dona vit an +an c6 thé an ca thwve vat va dona vat



Co-funded by the
Erasmus+ Programme
of the European Union

@ Chuoi 1'
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Vi du vé cac thanh phin
khac nhau cta chuoi thirc an

SV tiéu thu/SV tv dwing
VD: Sen, rau muéngy

SV an ¢o
VD: Huou, hai ly, rua

SV an thit

VD: cop, su ti, sOi

SV an tap
VD: con nguoi, gau
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& Chudi thirc @n

INOWASIA

Cac thanh phian trong chuoi thirc an:

d Sinh vit san xuat
3 Sinh vat tieu thu va
d Sinh vat hoai sinh

Suv phan loai nay dwa trén cach ching lay thirc an.

SV hoai sinh ‘an” cac boé phan cua sinh vat chét va chat thai cta sinh
vat séng bang cach phan hdy cac phan t hitu co phic tap thanh cac
hop chat hitu co va v6 co don gian hon va hap thu cac chat dinh
dudong hoa tan. chung dong mot vai tro quan trong trong chu trinh vat
chat trén trai dat.
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INOWASIA

Vi du vé sinh vat hoai sinh:
nam, giun dat, v.v.

SV hoai singe
bang cach &

va vo co djies
Mot vai trofe o

ua sinh vat song
hop chat hiru co
tan. chung dong
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<5 M lwdri thirc an
ANg cC a

Chudi thirc @n khéng gidng nhw lwéi thirc @n.

Lwéi thive an la mang lwéi gom nhiéu chuoi thitc an c6 ciu tric phirc tap hon.

birdg___*OWI*~~gnake

\fmg T fox Minh hoa lwéi thic an trong
[ N—caterpillar hé sinh thdi trén can.

grass hopper /

ban c6 thé chon chuéi thirc dn co ban trén mang:
Vi du: Cay xanh > Chdu chau > Ech > Chim > Diéu hau
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5 Mang lwéi thirc an
ANg ca

Chudi thirc @n khéng gidng nhw lwéi thirc @n.

Lwéi thive an la mang lwéi gom nhiéu chuoi thitc an c6 ciu tric phirc tap hon.

Tertiary

Secondary Consumars

carnivoras

Lwéi thirc an minh hoa sy twong tac phirc tap cta cac
2 2w sinh vat trong cac kim tw thap khac nhau.

Primary d
Carnivores (7

17 LA ,(5: . ~ b4 A S n o ~ ).
Horbvores IS ’i@ il s S dich chuyén nang luwong tir bac dinh duwdong nay

\ / sang bac dinh dudng tiép theo hoiac thong qua ludi
Hlmi»;m'_mka}_a\ g thire an dwee thé hién trén so do dong nang lugng.

Arrows point to the animal
doing the eating (predator)

http:/iavw.ealsinc.org/id64.html
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&5 Mang lwéi thire an
Bic dinh dwéng: Moi nic trong chuoi thirc an
« Bac dinh dwdong thir nhiat: Thwe vat/SV san xuat
 Bic dinh dwéng thir hai : SV tiéu thu ciap I, SV an cé
« Bac dinh dwéng thir ba hay cao hon: SV an thit an SV an cé
~ Cac sé tir 1 dén 6 la cac
sé xdc dinh béc dinh
dwéng trong chudi thuc
an.
S6 luvgng sinh vat giam di
khi chung ta tién lén bac
dinh dudng ngay cang
cao hon nhu minh hoa
trong hinh bén trai.
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é; Mang lwéi thikc an

Bic dinh dwirng: Moi nidc trong chuoi thirc an
« Bac dinh dwdong thir nhiat: Thwe vat/SV san xuat
 Bic dinh dwéng thir hai : SV tiéu thu ciap I, SV an cé
« Bac dinh dwéng thir ba hay cao hon: SV an thit an SV an cé

d Dong ndng lwong trong hé sinh thai la mot chiéu. Nang lwgng c6 thé di chuyén
doc theo chu6i thirc dn hoic lwéi thirc dn tir sinh vat nay sang sinh vat khac
cho dén khi n6 khong dwgc sivr dung. Khi nang lwong dwoc siv dung cho mét
sinh vat, no sé khong dwoc sivr dung béi cac sinh vat khdac trong hé sinh thai.
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&) Mang lwéi thirc an

Bic dinh dwirng: Moi nidc trong chuoi thirc an
« Bac dinh dworng thir nhat: Thwe vat/SV san xuat
 Bic dinh dwéng thir hai : SV tiéu thu ciap I, SV an cé
« Bac dinh dwéng thir ba hay cao hon: SV an thit an SV an cé

d Dong ndng lwong trong hé sinh thai la mot chiéu. Nang lwgng c6 thé di chuyén
doc theo chuoi thirc dn hoic lwdi thirc an tir sinh vat nay sang sinh vat khac
cho dén khi n6 khong dwgc sivr dung. Khi nang lwong dwoc siv dung cho mét
sinh vat, no sé khong dwoc sivr dung béi cac sinh vat khdac trong hé sinh thai.

0 Mot diac diém quan trong ctia dong nang lwong la phan Ién ndang lwong di tir
biac dinh dwirng nay sang biac dinh dwéng khac trong chuoéi thirc an hoic lwdi
thitc an déu bi thit thoat vao moi trwong.
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%5 THAP SINH THAT

INOWASIA

d Thdp sinh thai hodac Thdp nang lwong minh hoa cac méi quan hé nang
lwong ciia mot hé sinh thai bang cach chi ra lwong nang lwong trong
sinh khdi cua tirng bac dinh dwéng.

A Ndng lwgng thwong dwoc biéu thi bang Calo hoiac Kilojoules

Vi du

So sanh luvong nang lwgng mat troi can thiét dé sadn xuat dd thic an cho mét

ngudi chi an rau véi mét nguoi chi an thit.

a) Nhitng nguwdi an chay sé nhan duoc khoang 10 kilojoules nang lvong tir 100
kilojoules duoc thyc vat cé dinh trong qua trinh quang hop.

b) M6t nguoi an thit chi nhan duoc khoang 1 kilojoules nang lugng tir 100
kkilojoules duoc c6 dinh béi thuc vat ma gia suc tiéu thu.
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5 THAP SINH THAT

INOWASIA

d Thdp sinh thai hodac Thdp nang lwong minh hoa cac méi quan hé nang
lwong ciia mot hé sinh thai bang cach chi ra lwong nang lwong trong
sinh khéi cua tirng bac dinh dwéng.

A Ndng lwgng thwong dwoc biéu thi bang Calo hoiac Kilojoules

Tra loi

a). Nang lwvong mit tréri 1000 don vi => Thuc vat 100 don vi => An chay 10
don vi

b). Nang lgcyng mat tréri 1000 don vi => Thuc vat 100 don vi => An chay 10
don vi => An thit 1 don vi @

Ddn s6 dong hon cé thé dwocc ho trg néu moi ngwoi dn & mirc dinh dwirng thiap hon
bang cach tiéu thu thwc vat thay vi dn dong vat.
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<5 Thap sinh thai

INOWASIA

Thap sinh khdoi la sw thé hién bang d6 hoa cua sinh khéi hién dién
trén mot don vi dién tich & cdc bac dinh dwong khac nhau, véi sinh
vat san xuit & goc va dong vat an thit hang dau & dinh.

= i
Camivore\ é\ : f)
) &K

Herbivores \ y—sm.

Thap sinh khoi bi dao ngwoc

trong hé sinh thai dwéi nwéc

0 Ca va dong vat phi du cé nguén
sinh khoi cao hon (thwe vat phi du)

d Thwc vat phu du c6 kha nang sinh
san rat cao, tao ra di ngudn san
xuat dé ho tro hé sinh thai nay.

Top Carnivore

Primary Carnivore

Herbivores/ ' ,
g “\."'l LN ) AN ¢ ' "‘Il. ;'
Praducers -‘.{}{ "”)!1 13}/5. kA WU A
N ’.J,‘.:\ LAY ¥ Wi AT

Upright Pyramid of biomass in a Terrestrial Ecosystem Inverted Pyramid in an Aguatic Ecosysiem

Producers




- Co-funded by the

Erasmus+ Programme
of the European Union
/ \ ' 4 ° L o
<5 Thap sinh thai

INOWASIA

Chuoi thirc an dwoc biéu diéen mét cach dinh lwong (bang s6) dwdi dang
thép so.

Pyramid of Numbers 55 |ygng cdo it hon thé > cdo phai @n nhiéu
Fox I con tho dé co dia nang lwong sdng sot.

Rabbit

Terrestrial
ecosystem

Grass

| S0 lwgng sw T bién it hon ca trich > sw
>ea Lion * tir bién phai an vai con ca trich dé cé du
HerTing nang lwgng song sot.
Zooplankton

us
th
3 >
o-g
< 3
Q

Phytoplnkton
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X [ 4 ° L o
@ Thap sinh thai
Co ba loai thap sinh thai dwgc s dung: sé lwong, sinh khéi va nang
lwong.

Pyramid of Numbers Pyramid of Biomass Pyramid of Energy Trong hé sinh thai

dwdi nwdc, thwe vat
phu du c6 sé lwong va
Rabbit sinh khdi it hon nhung
c6 nang suat cao dé
tao ra nang lwong hé
tro chudi thire an.

Fox

Terrestrial
ecosystem

Grass

Sea Lion
Herring

Zooplankton

0§
th
5 >
T 3
< 0
Q

Phytoplnkton

£ www.science aid.net
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That thoat ndang lwong
Trong chuoi thirc an chi cé6 khoang 10% nang lwong
dwoc chuyén sang bac dinh duwéng tiép theo.
Phian nang lwgng con lai thoat ra chuéi thirc an theo mot sé cach:
d né dwoc str dung lam nang lwong nhiét

d né dworc st dung cho cac qua trinh séng (vi du: ho hiap, chuyén déng)
A phan va hai cét dwoc chuyén cho sinh vat hoai sinh

Co it nang lwong duwoc truyén di & méi béc dinh dwéng caa chuoi thic an
nen sinh khéi sé nhé hon. Két qua la, thwéng co it hon nam béc dinh dwéng
trong chuéi thirc an.
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;/‘?7 Truyén nang lwong

INOWASIA

Phan tram hiéu suat truyén nang lwong (ET)

(nang lwong chuyén sang ciap do tiép theo + tong nang lwong di vao = 100)

Amomt of Bicuass ez wp the Fond Fyramid Vi du: 10% nang lugng tir thyc vat phu du co
thé dwoc déong vat phu du sivr dung & cap dé
1 PERSON tiép theo. Khoang 90% nang lwong bi mat & cap
do truwdc doé.
10 LARGE FISH
100 SMALL FISH
Hiéu suat truyén nang luvong
1,000 ZO0PLANKTON

ET= (1000/10 000) * 100 =10%

10,000 PHYTOPLANKTON
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:/?7 Nang suit ctia hé sinh thai

INOWASIA

Tong nang suit so cip (tho) ciia mot hé sinh thai la t6c dé ndang lwong
tich tu dwéi dang sinh khéi trong qua trinh quang hop - tong lwong
quang hop trong mot khoang thoi gian nhat dinh.

Tang trwéng clta cay = tong lwong quang hop - ho hap clta cay

Nang suat so’ cap rong = tong nang suat so’ cap - ho hap thuwc vat

Chi nang lwgng dwoc biéu thi bang ndng suit so' cip rong méi cung cip
dinh dwéng cho SV tiéeu thu.
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Diéu gi quyét dinh nang suat?

i. Loai cay trong rat quan trong vi mét s6é cdy co kha nang quang hop
hiéu qua hon nhirng loai khac.

ii. Cac yéu t6 moi trwong (birc xa mat troi téi, chiat dinh dwéng
khodng, nwéc, tuoi tac, cac yéu 16 khi hau, sw thay doi do con

nguwoi gay ra)

N

Hé sinh thai trén can co
nang suat cao hon hé
sinh thai dwéi nwoc,
ngoai trx hé thong ran
san ho

—— \ Trén dét lien cé nhiéu dnh sdng hon va

nhiéu chat dinh dwéng hon

Thiéu nwéc va nhiét dé khac nghiét co
thé han ché ndng suat cua mét sé hé
sinh thai trén can
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|

INOWASIA

Co hai loai chuoi thirc an trong cac hé sinh thai

1-Chuoi thitc an chan nuoi

Loai chudi thirc @n nay bat dau tir thwe vat xanh con séng dén dong vat an co va dén
dong vat an thit. Hau hét cac hé sinh thai trong tw nhién déu tuan theo chuoi thirc dn
nay. ==

Grass Ins%ct

2. Chuoi thirc an hoai sinh
Loai chudi thitc dn nay di tir chdt hiru co chét dén vi sinh vat va sau d6 dén cac sinh
vat an manh vun (dong vat an tap) va dong vat an thit cua ching.

':'\'S. — 1
Bl IS eaten by eaten by
S '
L - ~~~

Dead leaves Woodlouse Blackbird




:/@ Dong dinh dwéng
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Tuna )=“ '? >

!

Medium Fish <<

!

Small Fish ~* o

!

-
b ;M
::".

.

Phytoplankton@

Zooplankton

Co-funded by the
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Dong dinh dudng xay ra khi nhitng SV an moéi trong
lwéi thiec an ngdn chan sy phong phd hoic thay doi
hanh vi ctia con moéi, do dé bac dinh dwang thap hon
dwoc giam dp lwc béi sy san moi.

Dong dinh dudng gay ra b&i viéc bat
moéi qua mic cta déng vat an thit

Ca ngtr bj loai bé do cdc hoat déng ddnh bat (thu hoach qua mdc), sau
do ca cé trung binh tang sé lwong do co it déng vat an thit chung. Ca
trung binh gay dp luc lén cd nhé khién quan thé ca nhé gigm manh,
doéng thoi tang déng vat phu du do khong co ca nhé dé tiéu thy déng vat
phu du. Do do, toan bé lwéi thirc dn co thé bj sup dé do phén day cua
lwéi thac an (thuc vat phu du) bi can kiét.
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/\ N ) ~
<, Dong dinh dwéng
e e TopsDown €6 hai loai dong dinh dwéng trong cdc hé
sinh thdi:

A Dong tir dudi lén xay ra khi SV sdn xuat chinh hoic
— SV tiéu thu chinh bj loai bé va quy md quin thé
- e trong quan xa giam xuéng.

\1’

\ A Dong tur trén xuong trong do chudi thirc an hoic
lwéi thirc an bj gian doan do loai bé SV san méi

v hang dau hodc loai tieu thu cdp ba hodc cap bon.

- ’
ENVIRONMENT | ", » »
» @
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THANK YOU!
INOWASIA

Development of innovative multilevel

formation programs for the new water National University
. . . . of Battambang
leading professionals in Southeast Asia (NUBB)
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INOWASIA

Development of innovative multilevel
formation programs for the new water
leading professionals in Southeast Asia

== 1 [P O (™) N sttt mecherche
Universitat ey Fundacio Solidaritat souris Développement
deGirona [{5{3 UNIVERSITAT or BARCELONA I‘T]ed AL
AR

Frerch National Research Inssitute i Sustainabie Development

UNIVERSITE i
TOULOUSE Il .
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INOWASIA BASIC ONLINE COURSE
MODULE 04

DoOng vat chat
trong hé sinh thai

Dr.Ratha CHEA National University
of Battabmang

®

PauL SABATIER
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> Céc dong vat chat nao trong hé

sinh thai ma ban da biét?
| Moi thir déu dén tir tréi dit va déu
tré vé trai datl
’w/ Menander (324-290 B.C.)

O ddy ching téi tap trung vao ndm chu trinh sinh dia héa quan trong
nhét trén trai dat nhuv chu trinh carbon, chu trinh nito, chu trinh oxy,
chu trinh phét pho va chu trinh nuwéc hodc thay van.



z :"\]
(@)
E
n
>

Noi dung

1.Chu trinh nwéc
2.Chu trinh oxy
3.Chu ky carbon

4 .Chu trinh phot pho
5.Chu trinh nito
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é’} Chu trinh nwoc

INOWASIA

Sw song khong thé ton tai néu khong c6 nwéc, khoang 65% dén 807%,
tham chi cao hon co thé cua cac sinh vat la nwoc

> Phwong trinh can bang nwéc

— “ ww:)

A PRECIPITA'TIOV P - ET + R + I+ As

P: VU lwvogng (mm)
ET: Su béc thoat hoi nuéc (mm)
R: Chay tran (mm)

|: Lwgng tham (mm)

AS: Thay déi trit lwong (trong dat hoic da /nwdc ngdm (mm)

grapnhy.com/water-balance/
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INOWASIA

nwoc

Saltwater Stocks

Volume (km?)

90 of total water

Oceans 1 338 000 000 96.5

Salty ground water 12 870 000 0.94

Saltwater lakes 85 400 0.006
Freshwater Stocks

Glaciers, permanent 24 064 000 174

snow

Fresh ground water 10 530 000 0.76

ground ice 300 000 0.022

Freshwater lakes 91 000 0.007

Soil moisture 16 500 0.001
Atmospheric water vapor

Marshes, wetlands 11 470 0.001

Rivers 2120 0.0002

In live organisms 1120 0.0001

Co-funded by the
Erasmus+ Programme
of the European Union

It hon 1%
lwong nwéc
trén trai dat
co thé str dung
dwoc cho cac
muc tieu cua
con nguoi

Source: The World's Water 2000-
2001: The Biennial Report on
Freshwater Resources.
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Fooo

kOO0 [~

a000

4000 1--

2000

2000

1000

I
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Phan b6 nwéc ngot tw nhién gitra cdc ving, km3/nam

Brazil Russia Canada USA China India Zaire Bolivia Australia Mexico  Mew
Lealand

Source: The World's Water 2000-2001: The Biennial Report on Freshwater Resources.
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@ Chu trinh nwéc

INOWASIA

Theo Population Action International, hon 2.8 ty ngwoi & quoc gia sé
déi dién véi cac van dé khan hiém nwéc vao 2025

Water withdrawal as a percentage of total available water
0 morethan40 % W from 20 % to 10 %
| from40%t020% [ less than 10 %

UNEP 2011
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< Chu trinh carbon & oxy

Oxy la yéu t6 can thiét cho sinh vat va cac qua trinh séng cia né nhuv ho hip.
Trong qua trinh ho hip, cac chit chira ndng luvgng cao (vi du Dwong) phan rng véi
oxy dé giai phong nang luwgng cé thé duwoc st dung dé thuc hién cdc hoat dong.

i Ca hai phuwong trinh quang hop va hé héap déu biéu thj ro
rang cac chu trinh oxy va carbon.

Orgamc Molecule

C.H,,0, PT quang hqp; 6C02+6H20+sunlight—> 602+C6H1206

Photosynthesns Resplratlon

Oxygen Cycle

\ / PT ho hap:60,+C¢H,,0,~» 6CO, + 6H,0 + energy
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Chu trinh carbon & oxy

3 Khi quyén c6 21% oxy tinh theo thé tich (02, 03, CO2, H20, SO2, NO, v.v.)
d Sinh quyén c6 22% oxy (trong cac phan tir hiru co (CxHxNxOx) va nuéc)
O Thay quyén cé 33% oxy (phan tir nwéc, oxy va axit cacbonic (HxXCO3))

e B
Sunlight v Y
‘l - -
T - AR L ;
.s.‘. -"' . .
g > 7
!‘ .
% - (s [,
Loea

Lithosphere !

d Thach quyén c6 94% thé tich la oxy,
hién dién chu yéu & dang khoang
silic (Si02) va cac khoang oxit khac

http://www.ccpo.odu.edu/~lizsmith/'SEES/ozone/
class/Chap_5/index.htm
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@ Chu trinh carbon & oxy

INOWASIA

Carbon tir khi quyén dwegc tuan hoan trong lwéi thirc an

% Cay xanh lay carbon dioxide tir khong khi va
chuyén hoa no thanh duong

fossil fuel ! ) Ao “ ! s
nmissions . ** Duong duoc sir dung d€ san xuat nhiéu hgp chat
aquatic life = - , , A y \
terrestnal Ife el htru co khac (vi du: carbohydrate, chat béo va
respiration or ERLL L2100

diffusion p rote I ﬂ)

human extraction organic W{\
of fossil fuels ~ waste and dead organisms

oil, coal, and natural gas

Butcher & Samuel 1993
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SV san xuit va SV tieu thu chuyén d6i mot phan carbon trong thwc pham
thanh carbon dioxide, la san pham phu cta qua trinh ho hip.

i
R\\ ||I'| ,-"I |
“QQ:-- "'L. \\-I II-"

. / 7.-II
fossil fuel ﬁ,« 1/
hmissions S - oo
; aquatic life £27

terrestrial life photosynthesis respiration or

respiration or /| decomposition

decompositio diffusion

B e oy ‘

g r.m: "
human extraction organic carbon from
of fossil fuels waste and dead organisms

oil, coal, and natural gas

Carbon trong dong vat va thuwc vat chét
cudi cung dwoc tra lai vao khi quyén thong
qua qua trinh ho hip cia sinh vat hoai sinh

Butcher & Samuel 1993



Co-funded by the
Erasmus+ Programme
of the European Union

@ Chu trinh carbon & oxy

Mot s6 dong vat chét dwoc vii trong tram tich
trwdc khi qua trinh phan hay hoan tat

Diéu nay da xay ra trén dién rong cach day 280-345 triéu nam (Thoi ky
Carbon) khi1 hang nghin ty tan vat li¢u htru co b1 chon vui dud1 bé mat trai dat.

Hién nay ching ta dang d6t nhirng vat liéu dd tré thanh khi dét tw nhién, dau
va than da, va do d6 ching ta dang thai carbon dioxide vao khi quyén.
Butcher & Samuel 1993
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@ Chu trinh photpho

INOWASIA

Thuc vat c6 thé hip thu lan (P)
truc tiép tir dat, cha yéu & dang
photphat. P dugc két hop trong
nhiéu hop chat hiru co, bao gom
ca chat béo.

O Phét phat c6 thé bi x6i mon tir da giau phét
phat do cac yéu to khi hau.

O Phét phat co6 thé tich liy do cac hoat déng
nong nghiép va luan chuyén trong cac sinh
vat séng (thuwc vat va dong vat) nhv minh
hoa trén hinh bén trai.

Lenntech 2006
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INOWASIA

The Nitrogen Cyce 79% khi quyén chita khi nito (N2), thuc vat
va dong vat khdng thé sir dung truc tiép khi

a_neo Nz dds N nay dé tao ra protein va cdc hop chat

} thigt yéu khéc.

s Foston” Nito la chét khi va khong thé co san trong ddt trir
e :.‘-. 5 & khi xay ra co ché cé dinh dam.
Ud .

Organic Matter
(manure,dead animal and plants)

NN \ £ C8 dinh dam
N d Cé dinh dam sinh hoc
A Co6 dinh dam trong khi quyén

Plant Consumption
7/

Nitrification
Ammonium,nitrites,nitrates
NH;— NO;—~NO;
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@ Chu trinh ni to

(1)- Ca dinh ni tor ytong khi quyén

Nitor co thé dwoc c6 dinh do sét chuyén doi nito va oxy thanh NOx (nito
oxit). NOx co thé phan rng véi nwéc tao thanh axit nitrit, chit nay thim
vao dit, noi no tao ra nitrat chit dwoc sivr dung cho cay tréng.

(Nitric oxide)

oxidation
O ZNO + Oz """" 9 ZNOZ
(Nitrogen per oxide)
O ZNOZ + Hzo """ 9 HNOZ + HNO3

o 4NO, + 2H,0 + 0, 4HNO, NOx la tong cia NO and NO2

(Nitric acid) . .
Galloway et al 2004, Biogeochemistry
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;/@ Chu trinh ni to

INOWASIA

(2) C6 dinh dam béi qua trinh sinh hoc

Vi sinh vat cé dinh dam: Diazotrophs la mét nhom sinh vit
nhan so da dang bao gom vi khuian lam (vi du Trichodesmium
& Cyanothece), ciing nhw vi khuin lwu huynh xanh la cay,
Azotobacteraceae, rhizobia va Frankia.

Acetobacter aceti @
Nito dwoc c6 dinh & dang Amoniac

“‘% (N, + 8 H* + 86 — 2NH, + H,)

Enzyme Nitrogenase duoc san xuat b&i moét sé vi khuan, chang han nhu vi
Cyanothece khuan lam (tao h lam) dé c6 dinh ni to. Galloway et al 2004, Biogeochemistry




;/@ Chu trinh ni to

Co-funded by the
Erasmus+ Programme
of the European Union

Khir ni trat
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NO,- > NO,- > NO + N,O > N,
2NO,- + 10e- + 12H* 5> N, + 6H,0

NN Gaseous s
. Precipitation Atmospheric (‘¢ o
SO S ~~  Nitrogen Tala
TEN Bl nghtning Store P W
Fixation
Fossil Fuel
Emissions Bacteria
Gaseous Fixation
Losses
I N2 & NZO
Runoff
= S
Fertilizers , s
- . Organic Matter Wm—g’Eutrophlcatlon
Denitrification (R-NHZ)\ . \
Mineralization

Plant
Consumption

A Ammonium /

(Nl_!4+) Leaching

\ Nitrification
Nitrates Nitrites , /
(NO4) *Nitrification (NO,")

Q Nitrat & Amoniac la sdn phdm cda qua
trinh c6 dinh dam sé& tuan theo co ché khir
nitrat.

Q Amoniac dugc chuyén hoa thanh amoni,
sau do amoni duoc chuyén hoa thanh
nitrat; sau do cudi cung nitrat duoc
chuyén hoa thanh khi nito (N2 hodc N20)
quay tré lai khi quyén thong qua phuwong
trinh phan &ng hoa hoc trén va minh hoa
trén hinh bén trai.
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Ghi chud vao chu trinh ni to ben dudi?

(1). Nitor duoc dwa vao dat ti nwdc muwa (mua cd, sét); (2).
Nitrat khdng chi dén tcr Nito trong khdng khi. Chung ciing c6
thé thu dwoc bang cach chuyén déi amoniac, thuong duoc
st dung trong phan bon bang vi khuén nitrat héa trong dat.
Mot s6 nét sén & ré ciing co thé chuyén dbi nito trong dat
thanh nitrat; (3). Thuc véat tao ra protein bdng cach s dung
nitrat hap thu tir dat; (4). Khi déng véat nhw bod &n nhitng thuc
vat ndy, ching sé st dung né dé tao ra protein dong vat; (5-
6). Khi nhitng ddng vét nay (b0) j, ddi hodc chét, uré, chét bai
tiét hodc xac chét sé bji phan hdy béi cac SV hoai sinh va nito
duoc tai dwa vao dat dudi dang amoniac; (7). Nitrat trong dat
cling c6 thé bj phan hdy bdi vi khuén khir nitrat (trong nhitng
diéu kién cu thé) va dwa vao khong khi dudi dang nito. Quéa
trinh nay co thé 1am cho dat tré nén bac mau vi dat sé thiéu

hY r hY
Nnitrat ~AA3nrn thi1A+ ~rhAa ~AYr FrAnA
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Quan hé sinh thal &
Tién hoa bang
chon loc tw nhién
Development of innovative multilevel Dr.Ratha CHEA  National University

formation programs for the new water of Battambang
leading professionals in Southeast Asia (NuBB)
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Moi quan hé sinh thai nao ban da

quan sat thiay trong tw nhien?

... Si twong tac gicra déng vat an thit véi con méi, hop tdc giira cdc
loai déng vat, canh tranh giira hai hogc mét sé nhom déng vat/ thuc
vat dé gianh tai nguyén (noi tru én, thdic an, nwec, .v.v) ...
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Noi dung
1 .Quan hé sinh thai
2.Dién thé sinh thai

3.Tién hoa do chon loc tw nhiéen

xrw Co-funded by the
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1 .Quan hé sinh thai
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Khi hai loai bat ky song trong mot hé sinh thai, ching co thé co mot
sd0 hoat dong hodac nhu ciu chung. Tac dong cuia mot loai dén sw tang
trwdng quin thé cua loai khac cé thé la tieu cuwc, tich cwec hoac trung
tinh.

Ba hinh thirc twong tac chinh:

1. Twong tac co tac déng tiéu cuc cho ca hai loai - sy canh tranh;

2. Twong tac co tac déng tich cyc déi vai mét loai va tieu cuc déi véi loai kia - sy an thit
va ky sinh

3. Tuong tac véi nhirng tac déng tich cyc (hodc trung tinh) cho ca hai loai - sy héi sinh va
sy tuong ho.
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Sw canh tranh xay ra khi nhiéu sinh vat trong hé sinh thai muén st
dung cting mot ngudn tai nguyén (thirc an, nei &, nwéc, sirc khoe) va
khong co du nguon tai nguyén dé cung cip cho ching.

> Doéng vat co thé canh tranh dé gianh thac an
> Két qua cda su canh tranh la c3 hai loai déu bi can tré & mét khia canh nao do.

> O cap do quan thé, dieu nay cé nghia la mat do hodc sy gia tang ca thé trong quan

thé sé& bi giam di do sv canh tranh

e R s T =T

TR TR T YT e e
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@ Sw canh tranh

INOWASIA

Sw canh tranh xay ra khi nhiéu sinh vat trong hé sinh thai muén st
dung cting mot ngudn tai nguyén (thirc an, nei &, nwéc, sirc khoe) va
khong co du nguon tai nguyén dé cung cip cho ching.

1. Canh tranh cung loai: Canh tranh giira cac ca thé trong cung mét loai

2. Canh tranh gitra cac loai: Canh tranh giita cac ca thé khac loai




& Sw canh tranh

INOWASIA

Sw canh tranh xay ra khi nhiéu sinh vat trong hé sinh thai mudn st
dung cting mot ngudn tai nguyén (thirc an, nei &, nwéc, sirc khoe) va
khong co du nguon tai nguyén dé cung cip cho ching.

Co-funded by the
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Tai nguyén dwgc chia thanh hai nhom lén:

o Tai nguyén cé thé phan chia la nhom c6 thé dwoc chia sé beai
nhiéu loai hoac nhom loai sir dung cac bé phian khac nhau hoac vao
nhitng thoi diém khdc nhau.

o Cac ngudn tai nguyén khong thé phan chia c6 xu hwéng thudc sw
kiém

AT e
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@ Sw canh tranh

An thit déng loai la hanh dong ciia mot ca thé cling lodi tiéu thu toan bé
hodc mot phan cia ca thé khac cung loai lam thirc an.

An thit dong loai l& mot twong tac sinh thai phé bién trong thé
gidi dong vat va da duogc ghi nhan & hon 1.500 loai.

d
Polis 1981, Annu. Rev. Ecol. Evol. Syst.
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An thit dong loai la hanh dong ciia mét cd thé cing loai tiéu thu todan bd
hodac mot phan cta ca thé khac cung loai lam thirc an.

o An thit dong loai dwong nhu dic biét phé bién trong hé sinh thai
dudi nuéc (- 90%)

o An thit dong loai cling khong chi gi¢i han & cac loai an thit ma con &
dong vat an co va SV hoai sinh.

Fox 1975; Polis 1981, Annu. Rev. Ecol. Evol. Syst.
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An thit déng loai la hanh dong ciia mot ca thé cling lodi tiéu thu toan bé
hoac mot phan cia ca thé khac cung loai lam thirc an.
An thit ban tinh la mét trweng hop dic biét cua viéc an thit dong loai, trong do

mot sinh vat cai giét va an thit mét con duc truéc, trong hodc sau khi giao phéi
(vi du: nhén cai lwng dé, nhén géa phu den, bo ngwa, bo cap, v.v.)

Suttle 1999; Fox 1975; Polis 1981, Annu. Rev. Ecol. Evol. Syst.
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An moi la sw twong tdc trong dé6 mét dong vat (dwoc goi la Dong vat
an thit) giét va an thit mét dong viat khac (dwoc goi la Con moi).

o Kiéu tuwong tac nay dong mét vai tro quan trong trong kinh té cta tw nhiéen.

o Tat nhién, nhirtng ké an méi khong co lgi cho ca thé ma chung giét. Nhung
ching c6 thé mang lai lgi ich cho toan bé quan thé con méi bang cach loai bo
nhirng ca thé khong phu hop va/hoic ngan chan tinh trang qua nhiéu ca thé.
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VD: Ran va cac loai chim lé&n la DV an méi tw nhién cua chuét, khi ran va chim bién mat,

quan thé chugt sé tang |én rat nhiéu. Begon et al 1996
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Sw ky sinh la méi quan hé khong twong ho giira cac sinh vat thudc cac loai khac nhau,
trong d6 sinh vat ky sinh dwgc hwong loi tir s thiét hai caa vat cha.

o Ky sinh trung la mét sinh vat (thwong nhd) séng trén hodc trong vat cha va vat cha nay
vira la nguén nang lwgng vira la moi truong séng cua no.

o Ky sinh trung va déng vat an thit rat giéng nhau (theo quan diém sinh thai). Cac sinh
vat ky sinh thuong co téc doé sinh san nhanh.
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Suw két hop cta hai hoac nhiéu sinh vit sdng cung nhau, trong do chi mot sinh vat
dwoc hwong lgi tir sw hop tac va sinh vat kia khong bi ton hai gi.

,, Do : S
Sw héi sinh giira ca hé va hai quy; hai quy bdo Sw héi sinh giita cd mdp va ca Ep, cd mép
vé ‘ca hf khoi nhﬁ'ng.s,v sa() mo:,’ tt"ong khi hai dwoc hwéng loi trong khi cd Ep khong bi hai
quy khong hwong lo1 1ch g1 tir ca hé.. ciing khong duoc huéng loi

Beneden 1876
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@ Su ho sinh

Ddy la méi quan hé c6 lgi cho ca hai sinh vat cua cac loai khac nhau
cung chung sdng.

Sw hé sinh giira ong va hoa; nhitng con
ong duoc “an” va nhirng loai thuc viét co
hoa dwoc sinh san

€. ‘ Mét con linh dwong co nguy co tuyét ching da

' \» nhgn dwoc sy giup d& cha chim oxpeckers
(loai chim dégu trén lung bo) “chai [6ng cho no
va xua ruéi” nén no dwoc binh yén uéng nuoc
@ mét ving nucc.
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Bon kiéu ciia cac mdi quan hé sinh thai

Mot bén cé lgi, mot bén thiét hai  SU AN MOI

Hai bén déu khong co loi SU CANH TRANH
Cdc bén déu cé loi SU HOI SINH
Mot bén cé loi bén kia khéng anh  SU HO SINH
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;/@ Cac loai trong hé sinh thai

Lodi ban dia
(loai thwong sdng trong hé sinh thai)

Loai nhap cw hodc ngoai lai
(cac loai di cw/hoac dwoc dwa vao hé sinh thai.
Mot s6 co thé co loi va mot s6 khac co hai)

Loai chi thi
(loai dong vai tro la diau hiéu cho thiy hé sinh thai hoac
cong dong dang gap ap lwc hoac thay doi)

Loai chu chot
(loai anh hwdng dén nhiéu sinh vat khac trong hé sinh thdi. Viéc
mit di mot loai chu chét co6 thé dan dén sw suy giam vé sé lwong
hodac sw tuyét chiing cuia cac loai khac phu thuéc vao no)
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éy Cac loai trong hé sinh thai

Loai dac hiru
(Cac loai duy nhiat & mot vi tri dia ly xac dinh, chang han nhw mét hon dao, quéc gia hoac

khu viec xac dinh khac hoic loai méi trwong séng: cac sinh vat ban dia ¢ mot dia diém khong
phai la loai dac hitu cia dia diém d6 néu ching ciling dwoc tim thiay & noi khac)

Ech hai mau (Clinotarsus curtipes) la loai dic Ca tra dau Mé Koéng (Pangasianodon gigas)
hiru cda vung Tdy Ghats caa An Do la loai diac hiru cia Mé Kong

Loai ban dia = Loai tw nhien & dia phwong
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2.Dién thé sinh thai
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7 Dién thé sinh thdi la gi?
Dien thé sinh thai xac dinh cach quin xa sinh vat thay doi
theo theoi gian.

O Mét quan xa sinh vat phat trién dan dan qua nhiéu giai doan cho dén khi truédng thanh. Qua
trinh phat trién quan xa theo thoi gian, trong do cac loai trong mét giai doan duoc thay thé
béi cac loai khac, duoc goi la sy ké thira.

Q Mét khu vuee ban dau duoc chiém gitr bédi mét sé sinh vat nhat dinh, sau do duoc thay thé theo
thoi gian bdi cac sinh vat khac, nhirng sinh vat nay ciling dugc thay thé cho dén khi mét quan
xa gan nhv 6n dinh & trang thai can bang véi cac diéu kién moi truong hién tai phat trién. Giai
doan tuwong déi 6n dinh trong qua trinh phat trién cda mét céng déng duoc goi la quan xa cuc
dinh.
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&5 Dién thé sinh thai

Dién thé sinh thai xac dinh mdt qua trinh thay déi dian va c6 thé dw dodn dwoc trong
cau trdc loai cia mdt quan xd sinh thai theo thoi gian

(Qua trinh nay bat dau véi cdc loai tién phong va phat trién theo mirc d6 phirc tap ngay cang
tang cho dén khi phdt trién dwoc mot quan xd cuwc dinh)

Hai dang dién thé sinh thai
(if) Di&n thé
th& sinh

(i) Dién thé
nguyén sinh

....
7
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&5 Dién thé nguyén sinh
> Bat dau & mot noi khong co dat:
o Canh nui l&ra
o Sat l& dat
o LU lut
o Song bang rut dan
> Dau tién, dia y khong can dat dé tén tai moc
trén da

> Tiép theo, réu moc dé gitr dat mai hinh thanh

> Nhirng loai dau tién xuat hién trong mét khu vuc

duoc goi la loai tién phong. 7. e e AN Tl
% ow, growing moss plants trap

mdisture and’'prevent. soil erosion;
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4 NiZn +ha A i

& Dién thé nguyén sinh

a. Dat bat dau hinh thanh khi dia y va cac tac déng cda thei tiét va sw x6i mon giup pha v&
da thanh nhirng manh nhé hon

b. Khi dia y chét di, chang phan hay, bé sung thém mét lwvong nhé chat hiru co vao da dé
tao thanh dat

c. Nhirng loai cdy don gian nhu réu va duwong xi co6 thé phat trién trén vung dat mai.

% Duong xi la loai cua nhom
thwc védt co mach sinh sén
thong qua bao ti& va khong co
{ hat cling nhw khong co hoa.




;/‘f% Dien thé nguyén sinh
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a.

b.

0D QN

bDat bat dau hinh thanh khi dia y va cac tac dong cua thei tiét va sw x6i mon giup pha ve
da thanh nhirng manh nhé hon

Khi dia y chét di, chiung phan hay, bé sung thém mét lwgng nhé chat hiru co vao da dé
tao thanh dat

Nhirng thuc vat bic thap nhu réu va duong xi cé thé phat trién trén vung dat méi.

thuc vat bac thap chét di, bo sung thém chat hitu co (chat dinh duwdng cho dat)

Lop dat day lén va cé, hoa dai va cac loai cay khac bat dau xam chiém

Nhirng cay nay chét di va chung bé sung thém chat dinh duéng cho dat

Luc nay cay bui va cay da co thé ton tai




@ Dien thé nguyén sinh
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a.

bDat bat dau hinh thanh khi dia y va cac tac dong cua thei tiét va sw x6i mon giup pha ve
da thanh nhirng manh nhé hon

Khi dia y chét di, chiung phan hay, bé sung thém mét lwgng nhé chat hiru co vao da dé
tao thanh dat

Nhirng thuc vat bic thap nhu réu va duong xi cé thé phat trién trén vung dat méi.

thuc vat bac thap chét di, bo sung thém chat hitu co (chat dinh duwdng cho dat)

Lop dat déy lén va cd, hoa dai va cac loai cay khac bat dau xam chiém

Nhu'ng cay nay chét dl va chung b6 sung thém chat dinh dudng cho dat

Luc na ca bui va ca da co the ton tai o |
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Trong vi du nay, mot vu phun trao nui lira da pha huy hé sinh thai truwéc do
N 2 3

1. Da tro trui sau khi nui l&ra
phun trao

2. réu va dia y phat trién va
hinh thanh dat khi ching
chét di

@ g ~<;"“ W par ..c":V
oo o - 3. D4t phat trién thi cd va cay
.a/ A A ~ \‘. - j} 0 "2 \‘ , ~
A+ G e SN | _ : e nhé moc len
R . =y ) _— AN o ook s A Sy ~ \ A s s A
Y a - o o SNMIARPN wt aeedsg 4, Dat day len sau do cac cay
rf - P ) \ V i VAN o A 2 A
; > ¢ : n»-' bui/thong nho hon moc len
iz N va Ca6pgayhca8ahRBA mbadce Hall
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5 Dién thé thir sinh
Mét hé sinh thai khong phai luc nao cling bi x6a sé6 hoan toan; doéi khi, chi
nhitng khu vwec cé hé sinh thai bi anh hwéng. Sau khi bi xao tron, sw
twong tac cta quan xa c6 xu huéng khéi phuc hé sinh thai vé trang thai
ban dau, goi la dién thé th sinh.

PN

g . :
L e e,y
3
.

R o 0 Bat dau & moét noi da cod san dat va

2 Ty L

tirng la noi & cda cac sinh vat song.

3 Xay ra nhanh hon va co cac loai tién
phong khac v&i dién thé nguyén
sinh.
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Dién thé sinh thai sau chay rirng & rirng thong phwong bac (canh Hara Bog,
Vwon quéc gia Lahemaa, Estonia): hai anh chup cung mét dia diém, anh
bén trai chup mét nam va anh bén phdi hai nam sau nan chay.
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@ Dién thé thir sinh
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d Nhom thuwc vit, déng vat on dinh, la két qua cudi
cung cta qua trinh dién thé, dwoc goi la quan xa
cuwc dinh. Qua trinh nay c6 thé mat téi hang tram
nam hoac hon tuy thuéc vao quy mdé cua hé sinh
thai.

d  Quan xa cuwc dinh khéng phai luc nao ciing c6 nghia
la cay lén. Coé trén thao nguyén va quan xa xwong
réong & sa mac co6 thé dat dén trang thai truwéng
thanh hodc cwc dinh ma khong can bat ky cay lén
nao.




(@)
:
n 3

Noi dung

3.Qua trinh tién hoa do chon loc

tw nhién
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“* Tién hoa do chon loc tw

nhien la gi?

THE THEORY OF EVOLUTION

(BY NATURAL SELECTION)

l,/\ CHARLES

DARWIN

Chon loc tw nhién |a mdt trong nhing ly thuyét tién héa néi tiéng nhat duoc nha

tir nhién hoc ngudi Anh Charles Darwin dwa ra vé sinh thai hoc tién héa vao cudi
thA 110
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Sw song sot va sinh san khac nhau ctia cac ca thé do sw khac biét
vé kiéu hinh

D6 la mét co ché tién hoa quan trong - sw thay déi cac dac diém di
truyén cta quan thé theo theoi gian

Kiéu hinh (tir tiéng Hy Lap phainein, co nghia la 'hién thi' va
typos co nghia la 'loai’) la sy két hop cia cac dic diém hoic dac
diém co thé quan sat dugc cda sinh vat, chang han nhu hinh
thai, s phat trién, dic tinh sinh hoa hoac sinh ly, hanh vi va san
pham cda hanh vi. .

Cdac dac diém hinh thdi khdc nhau co thé
quan sat dwoc cua déng vat hai manh vo
(Mollusca) do kiéu hinh khdac nhau cda chung
(hinh bén trai). Churchill 1974, J. Hist. Biol.
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Thuyét tién hoa pho bién nhat

Ly thuyét cta Darwin
Darwin so sanh no véi chon loc nhan tao, do la su chon
loc co chd y, trong khi chon loc ty nhién thi khong.

Charles Darwin duoc coi la cha dé cua thuyét tién
héa do dong gop cta ong trong viéc thiét lap
thuyét tién hoa.

Sinh hoc hién dai bat dau vao thé ky 19 véi
cong trinh cua Charles Darwin vé sw tién hoa Charles Robert Darwin
bang chon loc tw nhién. (1809-1882)
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<5 Chon loc tw nhien la gt:

INOWASIA

Thuyét tién hoa pho bién nhat

Ly thuyét cta Darwin
Darwin so sanh no véi chon loc nhan tao, do la sv chon
loc co chd y, trong khi chon loc ty nhién thi khong.

Cac hoc thuyét tién Darwin

Aristotle da xem xét liéu cac dang khac
nhau c6 thé xuat hién hay khong, chi
nhirng dang hiru ich méi ton tai duwec.

Charles Robert Darwin
384-322 BC (1809-1882)
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& Chon loc tw nhien la gi?

INOWASIA

Thuyét tién hoa pho bién nhat

Ly thuyét cta Darwin
Darwin so sanh no véi chon loc nhan tao, do la sv chon
loc co chd y, trong khi chon loc ty nhién thi khong.

Su tién hoa - nhitng thay doi vé dic
diém cta cac nhom sinh vat theo thoi gian

Charles Darwin la ngwoi dau tien dé xuat v
co ché tién hoa kha thi - n6 dwoc goi la Charles Robert Darwin
chon loc tw nhien (1809-1882)
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&, Chon loc tu nhién la gi?

INOWASIA

Nam 1859, Charles Darwin dua ra ly thuyét tién hoa thong qua chon loc ty nhién dé giai thich
cho su thich nghi va hinh thanh loai. Ong dinh nghia chon loc ty nhién la "nguyén tac ma theo
do moi bién thé nhé [cda mét dac diém], néu hiru ich, sé& dwoc bao ton".

Pinta
THE ORIGIN OF SPECIES
Genovesa

BY MEANS OF NATURAL SELECTION, Marchena

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
- FOR LIFE.

Santiago

fernandina

By CHARLES DARWIN, M.A.,
A S Rabida Baltra
Isabela

Darwin da dén quan ddéo Galapagos va quan
sat qua trinh tién hoa cua cac loai chim (chim '
sé) trén sau hon déo chinh cua quén déo

Santa Fe

Tortuga San Cristobal

LONDON:

JOHN MURRAY, ALBEMARLE STREET. Galapagos Va‘ Vié‘,t CU6,n SaICh né’i tiéhg d‘au tién GALAPAGOS ISLANDS

1859.

“Nguén géc cac loai” vao nam 1859 nho quad A
(trinh quan sdt (du dai cda 6ng. e
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INOWASIA

Darwin quan sat 13 loai chim sé & dao Galapagos

» Cac nhom chim sé khac nhau tuy theo
tirng déo nhwng van giéng nhau va méi
nhom co mét loai mé va mau sac thich
nghi voi moi trweng/déo caa né.

! ! > Darwin két luén rang chung phdi cé cung
- mét té tiéen.
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&, Chon loc tw nhién la gi?

INOWASIA

Darwin quan sat 13 loai chim sé & dao Galapagos

» Cac nhom chim sé khac nhau tuy theo
tirng déo nhwng van giéng nhau va méi
nhom co mét loai mé va mau sac thich
nghi voi moi trweng/déo caa né.

! !3 > Darwin két luén rang chung phdi cé cung

mét té tiéen.
Tién hoa > Phat trién loai sinh vat méi tw

cac loai sinh vat c6 san theo the&i gian (sw
thay doi vé dac diém co6 thé di truyén)
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& Chon loc tw nhién la gi?
Dong gop ciia Darwin: Hoc thuyét tién hoa

Q Ly thuyét cda ong da giup loai bd tat cd nhirng tin nguwdng cl cho
rang sy hinh thanh cda nhiéu loai khac nhau la mét hién twong hoac
hanh déng si€éu nhién cia Dang toan nang.

O Thuyét tién hda do chon loc tu nhién cta Darwinaid®a ra loi giai

thich hop ly hon vé sy hinh thanh loai mai.

¢ 9 U

Theo chon loc tw nhién, nhiéu loai khac nhau cé nguén goc tir mot
loai duy nhat la két qua cua viéc thich nghi véi moi trwong thay doi.
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Bon co ché tién hoa do chon loc tw nhien chinh :
O Bién di di truyén, khac biét do sinh san
d Twong thich/Thich trng
d Canh tranh

[ Chon loc gi¢i tinh
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. Pong lwc clia qua trinh tién héa

1. Bién di di truyén, khac biét do sinh san

3 Cac bién thé tu nhién co thé cai thién co hdi séng sot va sinh san cia moét ca
thé sao cho ty lé sinh sdn trong d&i cha no tang lén, diéu do co nghia la no dé
lai nhiéu con cai hon.

A Néu nhitng dic diém mang lai lgi thé sinh san cho nhitng ca thé nay cing co
thé di truyén duoc thi sé co su sinh san khac biét (ty & cao hon) & thé hé tiép
theo.

Buodm dém trong cuoc cach mang cong nghiép

O nhiém tir nganh céng nghiép da giét chét dia v, khién thdn cdy tré nén sém
mau. Cdc sdu bueém dém co hinh thdi sam mau da thay thé phéan [én sdu
buwém dém co hinh thdi sang mau trweéc day. Vi bwém dém co thé bj san moi
béi cdc loai chim sdn méi nén sy thay déi mau sac mang lai khé ndng nguy
trang tét hon trén nén da thay déi.




Mét'vi|du khace tir chuét den va naumice

Some Mice
mice are reproduce,
eaten by giving next
birds generation
o —>
A population of mice has Tan mice are more visible Because black mice had
moved into a new area to predatory birds than a higher chance of leaving
where the rocks are very black mice. Thus, tan mice offspring than tan mice,
dark. Due to natural are eaten at higher frequency the next generation contains
genetic variation, some than black mice. Only the a higher fraction of black
mice are black, while surviving mice reach mice than the previous
others are tan. reproductive age and leave generation.

offspring.
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&5 Pong lwe cua qua trinh tién hoa

INOWASIA

2. Twong thich/Thich ¥nq

3 Khai niém vé tuong thich la trung tam cda chon loc ty nhién. Theo nghia
réng, nhirng ca thé “twong thich” hon co tiém nang séng sot cao hon, nhu
trong cum tir néi tiéng "suw song sot cua ké manh nhat”, nhuwng y nghia chinh
xac cua thuat ngir nay tinh té hon nhiéu.

Sw tién hoa cua hwou cao cé
(C6 dai va huou cao cd co
ngan)

Huou cao cé cé dai hon co thé
vuwon téi nhitng chiéc la cao
hon va co nhiéu lgi thé canh
tranh hon so véi nhitng con cé
ngan hon. K&t qua la ngay nay
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Sw canh tranh

A Su canh tranh, th&c an va nguén tai nguyén co han, con cai phai canh

tranh dé ton tai “DAau tranh sinh tén”

AT s g > Sy canh tranh loai trir X3y ra khi hai nhom

it dong vat khong thé cung ton tai; do do,
chi con lai nhitng sv chién thang, trong khi
nhitng ké thua cuéc bién mat.

» Thuat ngtr “dau tranh sinh tén” trong tw
nhién da dugc duva ra, noi chi nhirng loai
déng vat/thuc vat thich nghi nhat hoac
khée manh nhat md&i co thé ton tai sau

SO NA S S B,
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&, Dong luc cita tién héa

4- Chon loc gi¢i tinh

A Chon loc gigi tinh dé cap cu thé dén su canh tranh dé gianh ban tinh, co
thé la néi gidi, gitra cac ca thé cung gi¢i tinh, do la canh tranh gitra cac
con duc, hoic giira cac gidi tinh, trong do mét gi¢i chon ban tinh, thuong
la con duc thé hién va con cai chon lya ban tinh.

s

~+ kich thuwéc va mau sac dé thay nho sw lya

Chgn ban tinh Cl’la Con Céi. “ ()mamcnlulion

ow

female choice
/;’%

L Bo long phirc tap cua con cong duoc tao ra véi

Chim sé vang My (Spinus tristis) co hiéu suat
OXPHOS cao hon c6 nhiéu co hoi giao phoi véi ,
Chim Sé Vang Céi ho!n mitonuclear mitonuclear mitonuclear

dysfunction poor function full function

Hill et al. 2013, Proc. R. Soc. B OXPHOS efficiency

frequency of prospective mates
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