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* bacteria,

e fung,

e archaea,

* protists;

e microscopic plants ( green
algae); and animals such as
plankton

e Some microbiologists also
Include viruses, but others
consider these as non-living.
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Monera Protista _ Fungi Animalia

(a) The five-kingdom system

Bacteria Archaea Eukarya
(b) The three-domain system

Bacterial Archaean “Protistan” . N
kingdoms kingdoms kingdoms _ Fungi Animalia

(c¢) How many kingdoms?
Copyright © Pearson Education, Inc., publishing as Benjamin Cumimings.
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Mammals

Vascular
plants

Origin of Earth
(4.6 bya)

Present

4
bya Bacteria

Algal
diversity

Anoxic
Earth (N,, CO,_,
CH, atmosphere)

is slowly '

oxygenated Origin of
cyanobacteria



v Y ¢\ VY a =
YamUDINANN UNN | A0 INaUNTE

a (Y] J 1
13 NARNUN yan(s)
a a " " Jd Y]
91115 MUY 91115 | nyaozi Ty Tus luTeand WS 86 NUAT
a a J
GRT TuTedand
a [y, Jd v A Aan <y 9
SULAZHANNUN ¢ InTU MU FIUY 32 WU
J
NS LNNE
s J Iy} 9 1 o 9
o 1] ou laninisnan idule gos 1.6 NUATU
J
aay MIUNNEY
1osanmuay 1B 150DN 380 A1u

ﬁWﬁ%’JﬂWWﬂ’J‘Uﬂ'MLﬂJaQ

11 : The Biotechnology Promise, UNCTAD 2004




Y v a ¢
ananmwaeslszma lnglumsinusngaunse

S\ WDCM-World Data Center for
Microorganisms
Y T A =K = =] Y

msinuiledsaunsgvesilszmalnenlsaunaunuilszins
|| = ) v a wuA W ==
a9l uerte wmmmﬂ{]mn1ssaawaa1uu1uﬂs“aﬂﬂumﬂ
ﬂammmsﬁﬂum‘smmﬂymaumﬂmzﬂuauﬂuw 311lus04
mwuﬂiwmﬂmﬂu S HazIMHE i

HosllfiiamsvesurinInenaauaz aoniusiaquesilsznsIne
U Y a A v ¢ A A ¢ = v

adnsvuiluangnveunserearinusgaunsglanag 58 ung

Ay A

aaannngalulan



) Y T a q
ﬂ1u3uﬂjﬂﬂ1ﬂﬂauﬂ§ﬂ‘ﬂ1ﬂ WDCM Statistics 2009

I \ .. +..'.. :' o
{ "L " COUNTRY

_ _ CCS CULTURES
Japan 24 113,484
China 20 71,516
Korea (Rep. of) 14 67,572
Thailand 58 42,541
India 20 12,090
Indonesia 16 10,505
Taiwan 2 10,398
Viet Nam 1 6,449
Iran 5 5,949
Philippines 5 3,372
Malaysia 5 2,508
Pakistan 5 1,603
Singapore 2 1,389
Israel 3 776
Sri Lanka 4 136
Hong Kong 1 60

fsn WDCM STATISTICS 2009
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