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» eukaryotic organisms WUVNLUULGAALALY LazHaaLsag
LaALAED tALn Bae (yeast)

nanulwas en S1Euans (mold) wazlita (mushroom)

» luipdoun wiuuwadnanslafy (chitin) lWussrusenaunan

» asrgeamnsiadliila = heterotroph <

> lasuemsinenisadueuleieanlutasasluanalugiuaneas
1 nvgnded lrllvuadnadudlnadu (absorp) Wdwas

> AN IIULATIUU sexual wag asexual nalylasiasieiisen spores

» drulvgdsinsainuuugtasaats (saprobes or decomposer)

» vsvilailuusdn (parasite) nalsa

FINadmIuag 2



vV vV VvV vV v

#ala: 31 e waz Baa

51 (mold) Usznaushewdule (hypha) fe duleiens Lﬁammuﬁwﬂumjwﬁaﬂ lugidey (mycelium)

Jin Ae luddeuinusiuieaiislassaiedildlunsduiug (fruiting body)

fad (yeast) A Adlawadifien dnsduiusuuulilodoma Tnsn1sunnmie (budding) Wiewusi (fission)
nilgidulaUsenaunie chitin, slucans wag glycoproteins

srdulnedudule wwulowuadu 2 wuu
Gulelalfiefaiu (non-septate hypha)

duludintanu (septate hypha) dnilsiadee (uninucleate) #3e drastladsd (multinucleate)

yeast
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anwazvadauly (hypha)

Cell wall nauvauduly (mycelium)

Hypha

Mycelium
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anuzURHUluLaENISLATYYRIT A AL 1UTER

= Plant
e / cell

Nematode

Plant cell

Plant cell
plasma

o R : Haustorium membrane
(a) Hyphae adapted for trapping and killing prey. In Arthrobotrys, (b) Haustoria. Some mutualistic and parasitic fungi grow specialized
a soil fungus, portions of the hyphae are modified as hoops that hyphae called haustoria that can extract nutrients from living plant

can constrict around a nematode (roundworm) in less than a
second. The growing hyphae then penetrate the worm’s body, and
the fungus digests its prey’s inner tissues (SEM).

cells. Haustoria remain separated from a plant cell's cytoplasm by
the plasma membrane of the plant cell (orange).

Predator fungi Parasitic fungi
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> 1. vegetative hyphae \Judiufigninize1ms IntNgedue1msinIun1sEaswadasluidesadiungg

(%

» 2. reproductive hyphae Juduvesduleidululuainia immtniasslassasiaionsdunug

reproductive hyphae

- Sporangium

Aerial hyphae : Vegetative hyphae

B Sporangiophore

Rhizoid

(b) A. niger on agar
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N1sauNUgUeenala (Reproduction)

> AnleaIwsBuRuaas wuseanlatdu 2 uwuu fAe

> 1. mMsfunuguuuliandene (asexual reproduction)

1.1 pMrsupnue (budding) waawiazisuuwnnvenusnalausnariweuead Tiwadgndadivuindnnid

wialdn q avsTuaunenainwadul wudulneludad

1.2 msuanvinvasdule (fragmentation of hyphae) ulevassiiuansinidurion qulelumnetluantizd
WnzaufanansaeStuall

1.3 ASWUA2 (fission) Aa dn15uUesaan 1 WJu 2 Wy Schizosaccharomyces pombe fipanniwaauy 1 lwaa
szuUseaniluadgn 2 wadin

1.4 n3a319aUas (sporulation) danudAgsiaiios) neislunisunswugaddnga 1esnalasdiu

Tneiuuazasyluiunszuaan nsassavasuuuliendome I 2 wuu Ao

1.4.1 Sporangiospore Lﬁuaﬂaiﬁuqmmﬂa%@gj (sporangium)

1.4.2 Conidia \Juavesnlufezlsuvieny sadudnwasinulamivlunsduiuduuuliondome lngazdl

JULUUYY conidia A9 9 WU arthospore, chlamydospore, blastospore, conidiospore Junu
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MsaUWUGEHUL TN deWea (asexual reproduction) waeilsla
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Asexual reproduction Luusinge AnuluLzas

sUafsUriauiinannsuansinvaaduly @ aﬂg%gﬂ'gqqmuwﬁfwm

Arthroconidia
\ (arthrospores)
Transverse 5
fissure forming
new cell wall i
. \‘ } Fragmenting hypha
(@ &

N

\ Terminal
chlamydospores

— Chlamydospore within a hypha

alasniaualasvu

Sporangiospores

©) B

1 v

aUasnlilidualasvy

Blastospores
Conidiospores

\ ~— Sporangiophore

Vegetative
mother
cell !
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N15AUNUIVRINSLA

> 2. ﬁUﬁUéLLUUBﬂﬁJﬂLWﬂ (sexual reproduction) msduitusuuuiimaiiintudedinnsmudives
Jnded 2 su (camete) Whamefu vhlvAndTaunnis annuvainwatensdaninanniy
) Fupeulszneusie
1. plasmogamy UN1SNNTUAUTENINE male uwag female gametes An1sTINFvaslglanana®u vinliiwasdl 2 durdud

2. karyogamy aziin1sindinuuesiiamaea villa diploid cell (2n)

3. meiosis axlawaaivi 4 wad naunLlu haploid cell (n) pgnaLfy

» avssuuuiinaliviatsviia lawn ascospore, zygospore Wag basidiospore

Gemetangial Copulation

Male
gametangium

Female
gametangium

- Host cell
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auasuuuafenAnnulufala

Chytridiomycota (chytrids) Motile spores with flagella

> Fungal sexual spores

ot
.-

Asexual spore

Zygomycota (zygote fungi) Resistant zygosporangium as 1. Zygospore
sexual stage ,
mature zygospore

da)aé‘é?‘* daagersapae
Zygospore 2. Basidiospore
Ascomycota (sac fungi) Sexual spores borne internally 1
in sacs called asci T. Volk
Ascospore
Basidiomycota {(club fungi) Sexual spores borne externally

on club-shaped structures
called basidia

Basidiospore %
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N139AUNUTELANTY/5 major group of fungi

I . = .
. RSN * WUY Fungi aanJu 5 major groups

o« anwaraUsshUUNAUNAUaN 1. Chytridiomycota

(%

- dnwastauly lassasrslunisduiug 2. Zygomycota

© NSLRSLAULALAZNITATITIN 3. Ascomycota

4. Basidiomycota

AL B v X) Tt
Sy @ fﬁQ j@r@ 5. Glomeromycota
\ \,A.I'r ¢ ;

Basidiomycota Ascomycota Glomeromycota Zygomycota Chytridiomycota Animalia

fungil
l
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1. Chytridiomycota or Chytrids

Sanvlun lansa (chytrid) R
A oJ 6 U 1% (= (% o’Qi di Ql' Y Yy causes a lethal
AuuguUUIAEINA as1aarauiugnndaunilanuunaniaaan disease s

"
I I o I o _ driving fl’OgS towards
drulnajandeuegluumnatl = water molds T gy

Junguuaaesnlusiad (primitive) n31511uNguaue

Y
o A [~
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eadFdiuusan Tuilsle TWsias e wazdn’s Insanydniassunesail “Isa chytridiomycosis”
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Chytridiomycosis is a lethal disease driving frog towards extinction!!

Disghiarae ey '-  g ‘
papilla for113 N Mortality. <2 weeks

. : . £ say 2 rqg.'grg’

b <omplegy ; : 9 NV, Ll e 154
Zea ¢ I e RARL: - f Cap lost, &
: € . 2 . zgBspores escape
' through skin
Motile ‘
ZOOSpores:

Yo : 23°C
Swim In water, Crltica_l»temp.

penetrate skin &
form zoosporangium




2. Zysomycota

» ulelaifutaiu (non septate hyphae)

» Asexual reproduction: sporangiospore aglugualas

» Sexual reproduction: zygospore

U/ 6

» drulugiinstisdugasaans uedunnelsatiuivwadn?

> vianeyiallnnud Ay luszaugnaInI TN WY

T. Volk

Rhizopus oryzae 18¥in1visnn Loanagos wag @31

© Dwight Kuhn -~ Sq

Rhizopus stolonifer l5lun1sHAANIANNNIN

> Aeg1uU 51919uNUS 938 Rhizopus, Mucor
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Rhizopus 38 701

dudUas (sporangium) HaUasuuu
lsianAawne 1S8n sporangiospore

agnneTly

Rhizopus arrhizus

/‘ N d © A.J. Silverside
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3. Ascomycota

> SenalUdn “Sac fungi” Liiesanasivalaslugs
» dulefindsny Jaundnuiniign

» Asexual reproduction: conidiospore

» Sexual reproduction: ascospore U9 ascus -
P P : Sexual spore ¥UAN ascospore

b Baduiinnee Wiaueisa (Morel) wianswina (Truffle) Aula mean s1ALNS

Asexual spore
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FANSWIAa (truffle)

vV VvV VvV vV VvV Vv

Diamond of the kitchen
Lﬁ]’%ﬁg@u‘[magﬂéﬁuLﬂwﬁu
sadanasiindu nouwss deunanluemsdndsunayiSaea
fi3e waza Bedoou DINAULIIBILNS

511 84,000-168,000 U naaAlansu

nuluussimenauglsy 8918 UsemarSuaa nziuoannatauasiu

NG AUNY "andiazvnaaus” i lu tdssasanaienglaineasns
http://news.thaipbs.or.th/content/265826 #ThaiPBSnews

ng.AunY "ianiidaznmngaus” sila i Ldvsauan
8595 lainEasns

uMIneAuaaing Auny "iavdviiNa s vmaaus” siaintuasian Nudnida
LSHURaRINATVNYNSUINSUYE...
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Beer: #in malt

sugar

!

fermentation —> ethanol (alcohol)

yeast * + CO,
cell energy (ATP)

Wine: wiinunagu/mald

P Brewing yeast: Saccharomyces cerevisiae, S. carlsbergensis
eJed6/Yeast = 4 g

v . b
Fnema an malt —» beLaos

R = = _ Gl —» win
TR 1) . — . : bremaaindsraas L
. ‘-’\\~ vy y 3 e ) \ » ‘ - " - ] v 5 \ ,‘

13A candidiasis inandande
Baking yeast: S. cerevisiae, S. minor Finsndmiuag 2 Candida albican wulugitaeiend




4. Basidiomycota

» Suavluin “Club fungi”
» @ulenneny

» Asexual spore: conidiospore

» Sexual reproduction: basidiospore ng’luﬁﬁﬂﬂ basidium
» winnule Tdue1vs Wy wiang Wineu Winu1ei

b Wafie Sansidufiwnesyuulszam Taun Amanita

b nalsAnuAY 0 LarivLAsugna

b S7EUN TUUIAN
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5. Glomeromycota

Vesicular Arbuscule
Mycorrhizae g, godermis

Cortlexl Stlele

Older Arbuscule Fungi NauENNguaansi

v
v o

Young Arbuscule Auleladnenlaniu

Root Hair—,

~ aiﬁ WULANNPRLRUE UL Tda A
el ?@E”g | Lﬂuﬂ@juﬁﬁmmﬁmq’ usnaesdulsiving
Chlamydgpore 4 :Jﬂ » W12 IansuewmaseulugduuuaesasTulamsaiuisla
Q/ gl\ - b iilsla = fusanmPsndluiufia
CAHRImRLTICS) Hyphj% > loun Welangu arbuscular mycorrhizae
)

Vesicle A

Intramatrical Hypha
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AUFIAEYVDITN

» swnlnalsaluan @m0 WY WSeLRSINTUUUTIIURLATDI Y

4 ﬁﬂﬁmmim LéﬁL%&J’J

» syuUnna e gl usvstigians NN nds Integ

Y

J1nursvLRUlaniyviualy 1een1sanseinaLuUngasaans
AEREGGRE]

» 108 gnUlmANAnNu9 IR 9 FuNla LU 1HLRY7

ANIINNITVINNINGBINILYDTT Aspergillus oryzae ANELNA
INNSIURIMTAUAY ¥891 Monascus gnudaildrunauies,
wardan T dwidialun1syintrivainvsealn

» Usglorunianisunng wu ulddy Jugaufdaue lanie
1 Penicillium fignsanuluanisenalsvtnnnelsaluay
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Healthy nail with Yellow Yellow. brittle and ¢
pinkish hue discolored nail crumbling nail

-
=

Increasing severity of nail fungus infection

©2011 Pearson Education, Inc.

25 um

(d) Hyphae adapted for trapping and killing prey

Drechslerella

57910159%INUUUEEN (predator)

.
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Blue

91 Penicillium roqueforti

» 13anlasdd (Roquefort)

Jhannuaung Liansu du azanglutn vuulaisn
N31 4 oy MuUNUaan wiadn 1JuvaInIunse
VDINULAY alazas'aaﬁaﬁutﬁaﬁu@:ﬁuwa‘lﬁwﬁanLLGTN
wisegniln (uzihian5)
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Micrococcus luteus EJ’] P enniC i lliﬂ

(LuA3y g+)

LUANLSY G+ AR

Clear zone BINUNITLAZYVDILUATILIY

351 Pennicillium notatum

Y Y [

N A = = dy v
MAYIUUIINITINSLYD LalaLaaela
ATUIUUINUAUINIEN A28

nizmwﬁqumsaﬁﬂmnsq Pennicillium notatum
NAIUTAGUEINITLATYVDIRUANITE g+
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laslamasun : WwasunAssddusuldaiuaulsany

Trichoderma : A miracle biocontrol agent for plant disease control

051 s lngoHnmimi
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31na% Ascomycetes
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& Insect pathogenic fungi

http://oknation.nationtv.tv/blog/print.php?id=1067571
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1

\ianNugazunlin sidAse (Amanita muscaria)

aaduieiiddaludinriaie daa3u (muscarine)  WinvdadfiResuus Weasuusenudily

15-30 w1il azdionnisaadou Tadu Waladudias udenvene fannisiaunfneatunisiiunintiuy

RVERVED 5'1@1'18LLazﬁgﬂmgn%’U@anmmn Uanustaatiasios aauld ey wiunthen weladn
waztanneluiign
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Lichens

> Wudnwaznseysiuiuluuieniedeiv 1eegiueUsslevudeiuuwaziu (symbiosis) 58131934aZEMIE

» lagawsieazeglaturess iwWesnamseduasgviuadls aslihaanlaainnisasisemsvesiusis,

1%
U

aadutuazussnlidmsuamsne

ee

> smeuunulagyisdasiuamselilygnuanuiniiuly wa

» lateuanunsaladusvsiinuanunieeiniale

Asexual reproduction

. . ” Asci produced by fungus
occurs when “mini-lichens P y Tuns

are produced.

Fungal layer ' — -

Algal layer

Fungal layer

Substrate




V Afoliose
(leaflike) lichen

T

V Crustose

© 2011 Pearson Education, Inc.

FINadmsuAg 2



lumaslsen (mycorhiza)

Junisegsauiuwuuianandeiu wesg1uie
Uszlesudsnulas iy (symbiosis) 58131932170
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