S daaly
(i) o) Ayl pstal A &
Slall psls o

das)

Oy -\M‘ L JA\SJJEJ Al
Sea damd La 5y ¢3S0 o lea M)
G M8 Al 5 580 de La Ml

L S ka3 6383 (e
2022-2021 (2alad) aladl




Mycology «lhdl ale

s Sy Mykes (e Al ) 4K 0 Mycology alall sl (538
bal) ol dupy clphdll sle ey Lale iy LOGOS 5 sl e sl Gspoell
Cun e i) e 8€ dage iy ) clnhail) s 1SS WS ledaad e (@b)haill)
@AY Lall Clilslly Ele g Wl 5505 (L), iduee Gyl L)Ll ¢ cawad) Sl
idls sedll allasial a8 dapd Clphdll Glusl) ddyee Oy cbally Olsally QL)) lgia
Bjpra il ) jgad) plial aen V) Asalal) duhall ) Lgkoyla 3850 ol Ziyeal) o3 (Sly . yeddll
S OISl A Bymially 5yl el 65 A Bl cilpladll e spaatie el J8 byl
cailaally bl (e

Lin Yy Lwin S 8l Auiaia dail) A3 e Ao S el e el Cagid
Claall 23 iany o Talely Lsla s Lalas dejiia st e llal) 8 paus S0
Akl ASLadll (yaca Thallophyta (cobsstill) Adladl bl gecs Lot cillaill Cuaca
GV saad) o GhsY) o el sy Lo gl Gl dlae LS 4 dale Bygemy cluessllill
Chiina e BaY ) Gl pied bl Cusal) adgall Wl 8Dl cblal g e
Ll yladl)

Gilyhill dalad) clial)

il pulaall Gl calisy (Thallus) el Ciyey uSHl Jasas s e -1
= )l Lo Ladlgign A Ge Whe Gl G6 Akl gl
osle ) (Slime molds) dwdlgll clyhdll & LS Plasmodium o saage Sl
sl Glphdll ae B WS sda oladl o digla ddas Baaly L3 (e Cilsae
Ll .Yeasts jileall & LS joan bl (o saaly 4ds i Chytridiomycetes
Cleall mes ) g gl degana o gl Callid lyladll (g adaall dllal
Hypha sl 4w il adll e Mycelium bl Jll s <L
Ohse sl esles Cilid 38) cal Sl s e (9o ddla JS (Hyphae xeal))

W yes s clilgl) gl CDAL aSan & ity &L gL
=8 (Septum yie) Septa dume alsss deke (5$ 38 dalgll ol (gyladll Lol -2
aleas dede e clalgdl o gl Septate hypha dewad) dalell Yy dalgl
o Coenocytic hypha (sla mese ey Cilucasll danie Cagal (S (sS8 daaye

1



Slyladll A (solal)l mardll) auia yall (oyhaill J3all 2ag .Non-Septate haypha
LAY clphadll (A audall (gyhdll Jiad) aag Lty daBUly dacand) SbykillS 45kl
Aokt A acdall (gyladll J3all dba 2ay (Aeaililly Lol sl il ladllS

iy LS Aahiaal) Aalgl) shalie cauen aSans & Cilidy Lsla lan dykadl) 404l el =3
calls dyls il e slaad) Cally dele 5ypemy daiaal galad) Cadaaly Liles
LadS ol ol ol jsbladl (e callin 2uSas dalay clifig g A0hansnlS dlga (e
A bl denh s Pectose sSull ol (Calose) GeslSl (e Ulaly e
Y ool oSl e sging a5 jslladl e dale Sygemn Jlaall Cally ducandl byl
cilyldll «Chytridiomycota &<l clphill ghlas A aasd il L «gging
Lajldl clbykilly (Ascomycota Sl @byhdll  Zygomceota s
.Basidiomycota

o §lsls «alll (Spore) gl e w sread casia sulS il agibinls Tay—4
U o gbicalall diar cctlplaill adana lgigS sim dain Y ol diin LIS Cilang
Ly Hraniices oS A3 pe Al e Cilgall pen B dogludia daclads §ygumn saill )
il Jansll 8 dag S Brentiany lall sl e

Al ) AUV 8 clyladll Gadle Bla 8y0 (s dima Jalye £l (gyadll J3al) 1L -5
aladl Laall) Janiony ¢ pugWEll 236Kl Aopladll Lagudl) (e cabian clilinl) 4aiS ol 4SSaa
druiall gl ASladl) doyhadll daidYl ases Ao AV Plectenchyma "alla) gl
t oty lad) maall glsil (1

5 F) ISE dlas mas e Ble 05 Prosenchyma i) gl =
5 S gl 13 Ry S S Banll Eifyay Aslhie (158 sLDA el
Dhdll d8 (e Sy LSS Sl adde (5Sm 63) (Stroma Lag idl) cavadl S5l
.Daldinia

WA e OsSe maad S <9 Pseudoparenchyma <3l (gedall sl —c
ol 138 Ay e A8 bl 8 A pdal) LAY 4 ASalaie L9 )S sl dugaay
.Claviceps purpurea _kal Sclerotium (gl auall & JEaS



Ql::)hél\ PRI

Ll dolae) cllyy (sS Sgaal) slill Ldee e 508 e WIS byl ) L

:3yh Bay iuan g Heterotroph

e Aaadl gl dusiac dlge o ied Al kil ey :Saprophytic ddwed) 4w, -1
toneg o 0sSis slsell ol elall ol Aupll L) Glaas g A

Cue g Gle bl it ) @lphill 45 :Obligate saprophytes 4,ba) 4wy -
.Penicillium spp. Jtie Liguae 53k

leily ula) 8 dlila wlyké ey :Facultative saprophytes iladl duy —o
Pythium Jte Jilell Glss aesss of aubies

Sos o S s s Glo i A kil 4 cParasitic ddd) Lkl -2
Fest e Sis paled) G laae dasea

Ll b dals Ll daejie cilphi ay :Facultative parasites dslas) Al ~I
Smut fungi aséll clphi e ade Jiln o (Ko ulie dile dgas ey
.Pythium



N e g e b (s Al bkl sy :Obligate parasites 4bs) dbih -
Llaal sa5is Jlally sdadly lasly (s suse Lialal dusne L Lgalinn Caness
.Albugo candoda «Rust fungi Taall cibylé b LS daan yilea )

{05 ol o) Al il

Juyps Bl mdaw o (ghill il se Cus Ectoparasitic Jakill dusjla =i
el alaia¥ syl WA ) Haustoria class

G Bae 0585y il dnad] Jaly sen ) a9 Endoparasitic Jakal) dlals —o
oy Auinl) Clilaal) 8 o LAY G gat o Lol e ilall dauail JA1S Lgalsn
et g A513a) Mgall Je Jgasll WIAN Jaly Glacs Jwpig Intercellular dae
e dand Cun clians o<l Al oda & #lias Yy Intracellular WIAN Jals
cebgulad) e Jlaall (PlA Diffusion L) gl e il




oo Aiga gl BB ) (35 B maedl) o Bl o Lalall 53l s sacall e iy
3 Biotroph cewss ailea) ) oSy il J8 ) 35 Y 255 Necrotrophs Lhdll e
Slall b hai) aabii Y @l shadll aa daglie dlge g Jlall b Allall o3 b ey
Al > O ae Ll Giey Cus :Symbiotic (el Jalg) Lal<all Liaa) -3
Sl ahdd A dualad Tualic jig Ll a1 Gu deiidl Jols g8 (e ddna
TR
Linae Glphill (e Gt Cus jiag ki 3Dle 4, :Mycorrhiza ISl -
Ectomycorrhiza uspls 1nheSlal (s 8 (Al cblall sy jsds ae 4l
2y Lol doa)ld LIS Sl 53y il mhaw o Lals (ghadll Jall 058 Lesie
Aol JA13 Ly 8ygemn Hladll i Lexie Endomycorrhiza 4als 15 sSldl s
gl (53 UL Gung iy ghesdl) g sladl) G ey Ll 8 4be 4B pa 3
chaa o\ gy bl gy iy il (aias
clada e g dadie Jols ADle a5 :Lichens wLaY)-o

Sl yadl Léﬂg 2&\1)

S Dl daasial sl deajiall @liybill o Lyide cilpladll ety o) delyy st

S il 8 Bam Bygemn el Sa Dl L) dlikind) Ll Llaal dlabia) GlliS Ujlaal

L calias Zala Nutrient media 463 bl e cbphall o lola lgiasn 3,
sl AR LalusgY) asesii (Karg yladl) dalal

o sia 0sS5 38 Aols chaY @ladld (e jumsds :Natural media sk Llesi —1
o by oyl L (aladl Aadla ¢ il Lda Jie 486 ol 1ok o Glau
«Potato medium «lly e Jlia .ol ol aalll LDA s dalgn jalias (o sl
.Carrot medium

Sl Baane Alia Jsa (e yuandy :Synthetic media duclia o 4S5 bl -2
OGS Ly JBe Gmag i tbass Ol dbasy 2Ol s o Al
.Czapek's Dox medium

S Daadall LlusYl e OsS5 :Semisynthetic medium duwSal Caas Lalug¥) -3
Ngas daaala Aga cp Ualds (5558 anall CuHll @l AiLasll dsall ians Lgall Caliay
.Potato dextrose medium UsUaull g 5o Jawg Jia dilias



Liquid 2Ll LlagVl ewd dbile Jdallae 4 Ao Lo 483ad) Jalug¥) Jasios

sale a5 AgAr JISY) sale a5 dalas 53k dilia) 220 Solid media 4w Llusl 5l media

cilylaill 6038 da gl Gy pnal) e Y] ol eal) lladall (o g jatu Saine Aasg S
Ngnbeatl Lpgaal) bV dpanl Alaaticall 43030 JalssY) ) Calia Ll

Jie dalal Gl IS0 Ge)lS jrae Jodi cilphadll gail Gl 43130 jualiall
S Ll Jie Baeie b€ o allal ¢ g Kl e A8 LS o el ¢S
pabeal USis Wl 05 (ggemal) cgpune Y 5l gpuae Jung st Juae bl gl
obad) Wl L sall clphadll aliied (goame g aas g5 (Osi) Peptone i Ll
bl labting )~ Wl canisal) of clll ZOl IS8 (e ung sl disaac
L 558 @l Gl pualic (K0 L) 4803a)) LlugY) ) Caleaig 1S fase Jadid gaill
Glai ol .Ca asuallslly Na asmseall (K agudlisll P sl Jia Macroelements
ey bl gai B € el ) lobe 25 sy Lula] 2813 308 gl dlin il
«CU _uladll (Fe aasll Zn elijll acas Microelements L) ol spiall aliall
B Og)slls MN uizidll
Clinabidll ) e B Glphill Gae zlad b Lall) bl ) dila)
&zl e Jl Sy Lty Lgalinali aias cilyhill ahes of e a2l Vitamins
Riboflavin :p8ésul)ll cPyridoxine ¢pwSg ull cThiamine pelill Jie d8lian calinaling

.Biotine yogullg
bl g (b 8i5al (dagliadll) Lol Jalgal
Temperature ghall da,e -1

O Lo sl saleg Lo sats o qalaios (Al Bhall Cilays (2 Cus (e cilpladll (i
ansits ) sy e Talaiels 1273020 ¢ b ol i) sl Wl ST 51 2750 5270
taalae &G ) @byl
Bhs Glayy san Al :Mesophilic fungi dlsiedl) slall claal dsall clsyladll —1
lasail Optimum temperature _tidl ds,al W 4010 (sl aun dlsias
bkl e iy 2°35-25 G L (e



:Cold-Loving or Psychrophilic fungi 4iblsll sl clayal daall @byhdll -2
Oanay Jaall A gla¥) (e desi dibly Hha oy b gad A clyhdll ag
15 o laseil A daally 2°30-5 alall sadll

:Heat-loving or Thermophilic fungi 4s=&,dl shall cilajal dadl @byl -3
) W 58 ) deai 3y 2°50-20 aall (e b Slaju et SN2
il sl lall haliall b sale alsig 40 (58 lasadl Ll

IPH nane) o) o unasigll s -2

A G L emelall ) Qo) (e il Lacsl) b sl cilpladll Lo )
@ el AN ey 2 ) dead Adases dapy Jladd) sy 673 ing el
Lige¥) Jie dpcal¥) milgill (e daall oS5 o dlllady Hhadll gad 8al) ae dphdll de )l
Adle i ol Jans las laye s COy cdogumall (mleals
Water and humidity 4shylly slali-3

&) z s Aquatic fungi asladl cbladlls celd) ) lgala us e cliphadll cplins
gk AV (anlly Adle dighy (A Glphill o pudy 4 gati (ST AL §ygean oLl
g LS csaadl 5 Lpaad) aleaVIS daglie Sl (06<8 3k e Cileall Jaas
dach3) dralaally 380 Jais & 5all) o3 (e s S5 dogh)ll o Tas clphadll g
ed Clphdll g0 i e days ) slall e lalgine (aidy Sl
Light ssall-4

S5 Y el o e pilh esmll ) lgials Cun e D€ W) clyhadll cabias
& Do egall aely LS E1s) el Lyg yim (960 esnall mey o V) il o 8ydlaa 850
Sisall lai) dinge ilyladll s3a B ALl Jalgall (585 Cun lphadll (ans sl Ll
bl Bypms gatié (L) Llslin ) (Mushrooms) caahsll i . esall slasl lgelsd o,
Mg hady Ml eguall s dallaall CaseSl) 8
(O2) Cuamuss¥-5

&l g3 Cus Obligate aerobic 4ba) Lilse & cilbyhaill (e celaall 200G
Obligate anaerobs il ddlsa¥ (68 Al glol) Gams g oSy Lgail CpanssY)



O s 3) Dacand) lhadll Y sgen s (laall slaag A3V oliall (b iad S dals
Mg Lalid ) S5 Csat Jpean A GuanSY) Gl Jies

G Augmad) dsall 520l mpl (GAY) eba¥l HLS e o glias clphdl o)

G lphall 2l LS i)l Lgall JleYh plall dalll jian & ey lele 3@

g pially dnadall diaall Galeal) QS A iy Y @l Qi el ey

My A ladll dapda Coua paitil) (e JIKET ED aagig Letin clylaillé (laye s Sterols
Posre alive ) Lgbisaty LSl alls (e g SN ity dugame Lo 53] (e il

.Fermentation jeiill o dlaalld Ligiac Sl pe lig AU aliaal) (IS 13 -1
c ) uatil) e X dolaalld ogiac W lSHe cilig S Al HIS13) =2
L sHloell adtlly o xi Aalaalld cpanoY) ga g SSPU AV abidl) (1S3 =3

Fungal growth <l Jadll |3 salll

-

(radll JSall DAl iy dale Hgeay wlbphdll (& saill mlhias Capen

Balad) BaaS 8 ol Lganng WA daes A0g¥) 2ae 8 sall) 4 e saill e olalall (yany

Ol 0 e (DAY sae o ABS 8 5aLl 4] saill lgise (g AT clale Al ye Al

caliny Caeloaill 13y Cudligioall sl dual) sald) Caeliwi b 05 saill ol s of oo
sk LSy clyladll (gpeadll JSall sl

Gl gaill aai —1

O Y lly geil) ( ADle @llla ofy sadially deepial iledl) Jaaill e Jadug

G acpll (s& Sean (Budding yeast) dee yiiall 8yaedldl gai e galll Cudligig pall adiial

Jadae 8 LA Caeliatig daleall 238 )85 L5aas Al (6K anall 8 505N ae iy

BN aas ) gy Lgie S Gl ) jlads & WY) Adal) adamd phiial) Buedll b Ll
Alaall WA axe 500 e Spedll st (5 @llng A

Plasmodial growth sagajsall saili-2

) agagaP I Gradll awall 08 Cun Lkl clphdll B Gasag
cielay 8 pall s A (Lee¥) 4 LAY claa dhlae L) sanie da)Vsig



gl o ol agasadll e ein o (o Ju 1385 asisa Dl e e (51 (b gyl

Apical growth el gail-3
et (oo A dphdll bgall A die saill (S5 Cus dphadl) clphdll Gy
Clasgall ab aand @lllin o LS dpadl) cnd dahiall (e aali hainly pas Cudlgigy
O as aPbsile claal G jradl aganl ladll Al ) dus ) dae Dbl
ER duapPlisa¥) 3uall alull lidy) et (ghadll aall & el saill alall 235l
a3 5,AY)y Macro and Microvesicles 4wligiladl claigally cila gugiSallg
Dl aaa el e (g3 bl 06 ol L) 3 Baall) Lgale g5 (e oLl

rJSal b WS aonw o lues Jonid Jlaall el dlge e (gsn Lgaans

septum S
pical
l ™ growth
N s
\

w hyphae

Reproduction in fungi «bihdl b Sl

o dadlaally saxe alyy goill pailad aues gl 22a 3l il oSS Alae g0 Al
saes LaadlS iy Sexual ouin 5l Asexual owin ¥ L) 05 clphill b sl L4l
JaaY gl Sl )k

e S Y ellyy al) SIS e AST s S e ol padll e
Jeony LS Al cilid e cilpe Baad Sy (AAMSE clasgl) e <YT) Bane Dol (sS
il F W gaaall Holll miai ae gaill deulall Cagl can i) I

AL GBS Clasg g Blad) 850 (8 Baslg Bl Caany M5 dald Caghyl s



@bd)l LBl g Jea Al ki) sy :Holocarpic fungi LY 4 clyhbal) -
piind Y Gy Aain Yol dain STl saaly Ll Sl ) alsSl (gavall shall)
gl clbphil lgle Jhe Qb g 8 LK LY ae daeall kY]
.Myxomycota
Glphdl (e oalaall Ll Jia ) e tEucCarpic fungi sLEY) dddal) clihil) -
oo AT o g Dain V) Dpin LIS elimel ) ganal) QB e s Joa Lt
& Apdeally LK )Y adins 3 ¢ haill Laall Lgall el Aol gl Gl
coalll) i
Sl ) eliacl 0s&5 Al) wbskadll s :Homohallic fungi (B Atildia clibdl) -
dacin) giliael (s Bonin 381 g (61 guadty Lgus aads o (e 80085 Duginly A0S0 Lpsin
(Saaal) dpalal)
ki gl Gulal) dlaiie 0585 Al wlphdl e :Heterothallic gl dulde clihdl) -
(OSeaal) 300) uaindl dgag VI oaiadl SIS duasy Yy (6S3 lady (55l
Asexual reproduction  wdiaddl sl
rAdlde Byl dpais Y 4SS Clang 0 6Sy Qg
Oidia clu) cussis Fragmentation jjaal of casyi-1

Giany Alal) Aplell A3sSall WIAY s Bra adad ) add) jhill aus cady
(Oidia gen) OidiUM awug¥) mlhias dlsiia 43 JS Cipiy hagall adb b duleall o3a
ol alall dahie e Jeains LY Glldg Arthrospores dbaiall cyguadl Gl oy
LK gl ad Jaall A A Al ) ldlasl J8 WA Jeam %
Al g lall dagliay Jasd o 8ymll Lg! daslie cilygas a9 Chlamydospores

5o bag¥) dapplay Sy jlad e Jhe cyaa plad ) cun LD Cag)kall Bage ol
.Geotrichum candidum

10



Fission JUadiyi-2

Baed Jia Jladll a4 deasd WS LiKH 8 Sl dald iyl 4

aPbgiludl pads dladlsy odd ) Adal las ) aasn 3 .Schizosaccharomyces

o WY AR aas ) Glsali aaally Giinglutia (e il Y La) andie o8l oLl
Lagllaisl

CLEAVAGE 5 yioing DAUGHTER CELLS
NUGLEUS

alyhill B ladil Al
Budding as,al-3

sai 0sSh )} Saccharomyces sp. Sl Byed lgiag yileddl & Aaild diajla ooy

Blastospore eyl Jsad) ol BUd acsdls Ciymy disna A die 3] B (e il

254 peofty o5 L e i o ol Lgwas (1 Glld aay say oY) A e Jeaiy 38 (1)
.Pseudohypha 230 Zalgll sl aslanlals ases LS B3 (e Tyrcad Unid ()5S

11



BUD 'ER

DivbING

HUCLEUS .
MIJTHER
CELL

PAOGUCED BY
RAaFID BUDDOING

Sladll b a sl Sl
Spore formation ¢ 58 ¢ -4

b a1 cplm cclpladl)l 8 cwiadl AS Al Golal) Qlel Jias
Loty Catailly panddnll b adied cilial) o3 lgh 435Sl LAY sacy lgans clgigl (gl
tone s () oY) i Aanaia D) 1) (19S5 Bkl
et Lilss gl Qe Jahy gsSn Sl e :Sporangiospores Auslal ¢sd) -1
o x5S £l s3ag .Sporangiophores e dals delss e Jaads Sporangia
S e o IS sl ang ebal () Glla¥) (e e Dl ddailall cudligign Sla
ilauly AS5atie (0s<5 3 5f Aplanospores ASmie e dulablall $ls) 0sSs 8 LLdls £
aaly dase 0S8 Lo 8 abias LsuY) .Zoospores i Planospores sewié Lals.d!
dadia A ol alel (s Of L) dasedl alse (ge cibias WS Tinsel i) 51 Whiplash gl
Laaaal ol Gale¥) gl (ga LaadS Cpdagas o gaall (s5mn a5 - (Rla 5350 ) ala ol
el duils o) AR dadie L) Pl ) 53T Galel
duwin Y ¢lsd 45 Conidia LS Wle ele sy Conidiospores 4assh ¢ 1s81-2
Jalsall oo Lals algs 0 g o) Joad LS Gle Jahs Aagine g dujle Sypems (5SS
o Jadls sl Bajhe Baaly 5asS L) sSal Jalall A aepm ) cConidiophores G o<
B o L) Jabsall peat gla¥) Gams 8 cdalall A 8 ol daagiie Cleess
el Lanin ¥ Ayl Taboa 4360 dilide Byl 4550 alsn

12



LaneSih X lgle  3llyy (Synnemata aes) Synnema dsuissll 8ahl -1

OsST8 gaill Jgana (sS B 8 dgac L Mo L2068l Jalsal) 2a Lgds .Coremia

3PN PR P ECHERN I PV IEVCCORST P I PRS- JR IV CHERTS
.Graphium <Penicillium claviforme

Baluss dia e Sl (gyemall alall Lgd 0505 Sporodochium 4y gacd) Balugll —2
e 3D ASline djhi lagid (e ddlge digda 52l (e S Cushion shape
o JA1 Bjgahae Lbeadl) bl e aagi clabugl) o35 Lages AuassSl Jalsal
gy Hdall lawsslly dansSll dalgadl (e Sl craddl gall 3l Laiw L)
.Fusarium «Nectria Jti .15

Bygamn ijag Aaild 8jad LanioS Jalss Ge Bl a9 ACEIVUIUS duasigsl) dayssl) -3
5ol (& OS5 dalaise duda A AasSll AT Cuan A0S Dgdia B2l o Aol
Gl (ggint 38 zaaill 33 Ladie Slld any el LSl ilall acsy sUaie oY)
Jalsal) cp el el 5 Aligh 4038 Setae diblaie Gy Ao kil e
.Colletotrichum Jtu .42

S A S L ¥ B ol @Se (g dals 0 Blue a9 Pycnidium sad<d) -4

dalsan dalall (e didasag ¢ laall (il OIS 0Ky oy ddalae JSAN 4,8

zoaill die iy Adlie 520K oS5 a8 L JKAN dolee dpad dids S Byual duansS
.Septoria Jis .csuall lgie 3las Ostiole dasi zylall dagia sl

13



Sy

(RSpal) i1 Jalgadl) ApewiaS) Zpall) A SIS Sl (pa Akliia JIS)

Sexual reproduction (i) sty

ddery i Sillg AaBU) (oSl dagii) (6)a V]9 40)SH Latlas) (iiais (il alad) Jadig
celY) Cilagusgag S aae (aii gl ST 0sS5 Lealss gl ol

tabe D5 DA esiad) ISl ddee o5

L) Odingliiad) il aDlgile w7l 23 3 :Plasmogamy ablkgilud) z Ll -1
Aagy) LAl 1) 4 S sl aaan 4B Laja of LIS

A5l saaly Bl (s Ul Lgd aam ) sshaall ey :Karyogamy Lsidl gl -2
AaBUL 1AL Qs dragases ST de sanall

14



&b sagmusag KU 20l Coad Alls gad aa i Al Ssladll a9 :MeIOSIS (AFAY) aludi¥) -3
Al e A3l das V) (gl

LS iSny leanay LlSa b cabian zladl (585 lgie Bkl daliy byl (an

Lilall L alin lpbdll pan aaally JSAlly Ol Cus (e dpmdiall Lfleal) Calias

() Dl Ay (F) Adlay LaalaY e Gl jehadll Cum (e 49)SAlly dugill) Al
TP AERPNEN | g L1

:Planogametic copulation isaiall z Wiyl gl ol zleaii-1

Ll 2939 ;\ﬂ::\g \.AA_B Planogametes Yae uﬂs Z\SJ;BA E\Ajb:\.cj\ CL&A(}“ UJS:‘ 28
Al e g elall L raas ) el e danplall sda et SN sLall 8y00 (e Alajye b
L) ehatl o U dacgl) (golall juanll jig Gum Jilall Al il Alidiie of Al

Al VA sanl A atal e #2195 (s 8

Oleline (Sl (i) Cmadiall e IS 5$ 3) 1S0gAMOUS dgliie zLisel zglym —1
Doia Glilide LagiSly (ASally J<ally aaall) Ujelae

a3 i) 5Ss 3 Anisogamous (Heterogamous) dulie Wil zglm —2
dany ASal et aaall o€ G5 (i) madall Ll ASall mjuy anall
bl s A Cilady)

GS madiall (5% 3) duliall ZLEY) Zol5 e g5 589 O0JAMOUS (ian sl —3
Jaly ladyl) deassy AoVl Aladlad) Jals & Al dand) olasl bl ) yatsg
bl (e Baaly &5 8 Gaasy cbyhdll 3 5ol gl 13 05y cAugi¥) Adila
.Monoblepharis _«ias Order: Monoblepharidales 4 5<U)

15



:Gametangial contact dsasdeall Jdjsal) (uadki—2

A0Sl adablal) 8 o LiaY) et Y AupSally Aagi¥) Glidailal) el ddshall sda

ao LN L) Jan o g€l Oosphere sasly dcan e gt dgV) dbilall W

ool A vie @idall Jlaall b iy i DA e gtV Al ) plidilall edls

Akl clphadll (amy b ddshall s3a Juass WFertilization tube clad] sl (sSi a8

Jun oSy Ghbilall o lad zlaxi Giang ¥ cililial cilpladll & U a0l yes 4l
o) akilall Jaly ) adlsulad) (e eia e d0yS3N DY

A2z
-~

(sl 25)

:Gametangial conjugation daasdl) Bié)sal) 7 Leail-3
POyl o g liReailal) Gliladlall iligise ez ledil diplall oda e

Aoyl Al ) el kB S s b Dl LS Alilall Gligine ygse -1
Aalal) HLEY) SN clyhadl) & Jeast 3y

O dealill laall gl ua saaly Al LeusSsy oaldlall ald) zlesVi-2

385 (Sl pusin s AisSa Banly Abaila b Legilisine gadiiy (yfilaiall (yalilall
.Zygomycota Laidll <yl 6 Cuaay

16



(Aarv 2. fp)asol 230
daandiall Bdlsal) 7l Ayl
:Spermatization (guddl o584
e aaall Bra Aal dolal $lal1 4 LSS lang S5 AL kil s
Ll dasadie Ladlsn ) ~ L)) S clyaall Aaulgy Jan, Spermatia clpddl Cajes AS)ate
g0 L) dbi b b OsSh & g Geaily doden Aidls ) ) Jlid) Slila

Clyhdll 8 Ll o3 it e gV Kl alie st g3 giall ) 5pddl Clisiae LA
HAaeSlly 4ol

17



:Somatogamy gawall clY)-5

oigr Ldle wa WIS agii (Kly deanadio dawin sbime] (586 Y @lbyhill Gan

WA 7Ll deasy G Aol cliphdll e 4800 clyladll 4 43l el a9 dagall

Clamp connections L DSH cYLaVh o b Gub pe Jodl) s 8 Bglaie Lds

Ly Aulie (30 A8 e Bs¥1 (clill) VLY o2 DA e Aagliiall LAY oy
coslide cplad e Gdbdes Gl cp A Jeasy N

il yhdll Liabady) Ll

clyladll s3ghh clally olgaally sy Slag Goanll Allall 8 Lage 150 ciliyladll Caals
adliag lpl

£

) )

Jie Lolady) bl e Aslall (el ge %70 ley L e Agian clyhadll-1
Dl bl A Byilae g1y alie¥) o OIS Lh it Cginlly g pundlly dgSUl lasd
ey Adall Galul) ¢ 3l bl candally Taal) bl Jie

A 3 gally illaad) Gla¥) cda Ul aSlsally 40030 dlgal) il & b yladll Cupiiie
-“g‘-"‘“ U:DS_'J\ die

relly e Al Ll sae Galiel culyladl) a3

Dhall daall aleal) e diglall gl Jols e ol Ergotism 35SY) aadll —i
sl ae Ljaall sluall sl Laxie Claviceps purpurea

shill 4u @ (Ring warm) ol 84 e gl Gy die dals Gabad-o
LA Llga bl @lphall e WS calall (alal) e laye s Trichophyton
Cbili) G e @il O Gy dglie pabel w8 cdibae
.Aspergillus fumigatus _hall 4. 3 Aspergillosis

b2 o Al (Al st il gl 5l dilayes MyCOLOXINS Losaw gt culyladl) (and
Ala| canll and 518 a0y Aspergillus flavus hall ann Al Aflatoxing & agedd)
\aje s Ochratoxin s Patulin Jie 5)3) asew )

18



.Juazs\

ilasiially 5lally Bslly LYY SEy i a6

AY) Laadl (Saprolegnia parasitica shéll Jie lasy of dllen) e Jakiy lgcans7
.Beauveria bassiana _all sas0 e Jakayy

<l Jasl) gu.a

b LS o Algenn gh Aanll Spciaally Aidad) Sl Cian] b e g0 il gk ]
Ll Dlee b bl aeriied 58 COp yoyats Alasen Gl ) Ligeand) bl st
A ial) A pumall Ssall (a Fpin V) BN ity Al sgan (o 055 SIS ¢ Sgual

shill aslyl 8 aadn 3 Roquefort cheese gla¥l judass & axiicy lguaes2
4l & axdiy (oMl Camembert cheese <jedSll cpag Penicillium roquefotii
.Penicillium camemberti ksl

Lslly (cpaball) Mushrroms agyéell Jie Gl syilue ¢3S axdias cilladll a3
.Truffles

il (aelaS digianll (aalgall Jie dlaall 0Ll dgall o daall clyladl) man—4
ey clisaliadl) s L cllliSsYlg
LéALAAJb L@.A_gs u.wa;_d n_tl_\;.auj\ uJ\ uba.aj d};ﬁ\ C\_u\ﬁ L\.c\_ua ).maj\ eda_\.u.u—

Glphill e dudial Gl Gabel dailCd dslay) Lol & lphill (ae a0 6
hdall abay) daglaall (4 lgans aadies WS Trichoderma ous &9.1\ Jia drcayall
.Entomophthora muscae kil alassuls el LA Jia 3Ll

Gile laally calatia) (e daall Gaesd & obpladl) Crendiid 38 A8laY) ol Ko el
delia b A1) £y Ljslladl dsall st e Jand lly 55 el oS LgDlanuly
sl e B dae s Y COlsAll e palailly Bl

AilSaly WIS dejud iy Aalall cloally L0 cluhall (3 cilpladll aadius of (Ko 8
JBagana oSl & e

19



CotlgenKllg cluidlS (Aila Glaliad) Ljgaall cladl Balime dse g lgaer 9
.\ y.e g Griseofulvin

il o) g’

Yol a3 ualall gl laly LealaS) dia cibyladll Caviemil ala Bae Caniag

any ASLadl eda (pea cuyiicl dligh 54l (Thallophyta clbwsllll) dsbul) A<l fpeca

e Aas e dwadll GlClaal) alas awag (Whittakar, 1969) allall lgams el

Lpshaill cliall o adiaall uasll Chiaaill e Sty Kingdom Mycetae cuew

Al maalaall o LA ADle gy 4yekaill )y Phylogenetic classification
ted Glllen ED ) Glyhdll b

-

Kingdom protoctista (Protista)-1

Gl jshall 8 gols las dsag aaen e N Ledlgl) byl ASLadl) s3a acalg
:Phyla Gued sae ASlaall 028 iy A ) aidal) o gnse Dl Jidiall

Phylum: Myxomycota -1
Adpadl ja adall 5350l dgag e
Phylum: plasmodiophoromycota —2
) g Galy Jilall WIS J20 Nikie (35S aguaga Dl ol aam
Phylum: Dictyosteliomcota -3
Glud¥) (e 22e xead (e Ul Pseudoplasmodium S o gaga Dl ady
+A3)Sye Akt g calati Al
Phylum: Acrasiomycota -4
Gl 0o dadlgll Glual) e e paad e GlAS AL QAN g0 Bl Sadi

N3 3%

Kingdom: Stramenopila-2
Hlod 05 ol o (gn naie @old s o Whltal e cilpld s
xSy Whiplash oalel a¥1s Tinsel i), Laasl Heterokont dulie guhge iSate
| B 2iad Al dime Lnlads aaslae (eua Separate Lineages dlaiie boghaS o
o9 Phyta el (e Tase ASLadl 038 aal ¢ o)) Jagudl 3535 (Ao
Phylum: Oomycota -1

20



iulie Gehse A5a5e ) (@3 med) puie g il QA Led 6Ss
.Heterokont
Phylum: Labyrinthulomycota -2
LAy el WA Lelals de i canlil (<8 (B
Phylum: Hyphochytridiomycota -3
L ASpat0 LA ¢ sda oladl o (ggian a8y sda oladl o AR (sals) Ll

Tinsel oy bl aslg
Kingdom Fungi-3

gl e 058 Blal (Sly RS okl (B At WA 08 8 cilphi s

OS5 GailS e (gsn sslad) laad) cWhiplash guled 3y il Jages J<i (IsOkoNL)

Gae 5l (oola et i L) dojiie (oSl Baa Jaged S QB GsSh alied) Aallad)
JEV IR RYS sl

Phylum: Chytridiomycota—1
WIAN gold e Jagd UG 05 Mg Lgisn o Heda slualy Aa galal allil
Phylum: Zygomycota-2
Lilgs Jals ASate pe Dabadls ol sSiy oin D SIS (gl rare J<h Gl
Aaadal) Ladlgall ol dauylay owinll Sl (Sporangia
Phylum: Glomeromycota -3
Jaly iSpatie ye dglila ol o cwind SIS (sl et i Gl
e s ) cliady sl @ibyhadll duxds (e daxdll 228 culS (Sporangia  Ladlss
Clansll 3 Ly il aelgdll aln o sadieall Ahall clahally §63) jelae ) Tl

oe ity L Lald Lygks Tk cSle degandl 020 ¢ i ) RNA (I 5l
Al dund b Cuaag I 5AY) @l yadl)

Phylum: Ascomycota-4

conS 31 B ol ()5 clanita Jagad Ui Ll

21



Phylum: Basidiomycota-5

L) 35 o) s Al el 05S dlanie Jased IS8 (B
Phylum: Deuteromycota-6

coinll S g Capey ¥

Kingdom: Protista <l d<laa

Phylum: Myxomycota dudigll bl dud

Cililsn) Lal) GlEKH ain lgalige Jsn Jang Bps lie Lot Ludlgll cibyladll culg

e gaual) layeha o 3) (S o e sanal) Cilien s o LeilginY clldy (cibls

LeDlie 4an g8 A IS Lol Ll alinlidy 4uSi Cun (e lgall aady (53l Cialyl) (g5l
shlad) e (giat 8 sanae (an Slaie Lol mun ) bl 3

lphill e (@lphily dgud cbal b 5 Jo¥ Adlel Gilpldll cie Uil
lalew Aliies e gans (o Wgaiag cua De Bary (1887) allal Ui (e 530 Js¥ dsdlel)
dald dny 4 lgeas Bessy (1950) Al of Y] Mycetozoa kil sl
o G «Sarcodina clualll Ciia Protozoa aslay) clilpall e Myxogastrales
(b yladll ASLea (pacn gl Aaild degana Al lpladll el Martin (1961) allal cls
Kingdom: Potoctista <ibasllall 3<0aa (pecn lgacage (3s<8 Gunall Caiaill Con Ll
Sy s3un ) s sk clgilin 850 A (upsh LSl bl s2a aan «(Protista)
3y aty Jlaall e A L) saaie L Dlgisn A Lgy G5S @A amasadlll
Casiia e Ole¥) gl (he LeadIS ualal Cpdagun A5 ata Lo (05K (SIS ok LuaVIS
gl skl Jsay (sl Holocarpic HLaY) 24 elsil) e duadlell clhdll (s (Johally
AL sl ) alesl

g:m.hig Waalgl

Bl Wisy olatYly GhsY) o angi daglal) 3 L) Ay Ludlel) bl

G dems @bl el ) dead asanga Dl Congy - iblal) 8 daliy )1 e ddailsal)
Anlgas oa gl Adsaall iy ey bl Yy dlilia e Ladlgl) clbyladl) . 3l)sY)
el L lghgdy cilihi gy Wi e lghilay Lo S alis us Hol0ZOIC diuadll

22



o s o ghadie Glis e Asana 0585 38 Golll Aualy D0y aloal ) an ALE Lol
Gadll Lo gai Gsle jed IS el Cun Lghaatiy LS5 A83y Lgilsl] el w408 Ao
CGAY gl

dadlgl) clhill 4 jghiall ciliall

e Jlaall e LIS DogW) saaeie dn AaPlgig p ALS gay :Plasmodium assasadadi-Ys)
ol W oda didpes ARk sl o Caayy Cul s JSE Al Gl (Pl claal
dsine Alds Ailide Ol agaga Dl el aie AL Andl QSR (S daall b 1S
Cytoplasmic  4ige & aPbgiludl clud) sala jud s o Wle o< =
Gl Aadlgl) lyladll 8 LaleaiWly (alaill LB (g 2 2539 ) AS)a) 028 aa 3 Streaming
e assa Pl aalgn B LGlilgpall EBliae (A dsasall g nll 4xda Myxomycin aule
e V) ek Yy Glisedl (Bsady laa¥) Jahy gl Al b aag 8 ) aiba 558 Al mglad)

Al sl 435S

Aoyl SIEN 3l aag e Cied desane a5 :Capillitium duedd) Abadti-Tals
IS Cun g duprdl) Aladll (alias AGd S0 ol Adas sl Ao e dligh lagd <5 e
BHlc sa5) Columella aasells 5 Peridium gyl Cdlalls dlaaia (585 a2 JlaiVly sl
O Al Jeadl) cabian LS (Lguts Adadlall Jalag 4jgad) dbdlad) Jalad dass il o
dasgalls Aliaie e Al Jeadll (36 38 IS clgilgin) axe o) Gl 30l o gilgial Cus

.Hemitrichia «Arcyria ki i LS Elaters » Yixie cayis cdlall

Jals ddhie 43 dge CausB Cus oLl 038 3y asaga DU 8 Lpedll Juad) Lis
® asll oda 520l dladl) (e e acld dlgall 030y agagedhll & ST Baae Clgad
Uaia due lgans 32 dishll Galiaial o UG ! Cus Lgami aa Chygaud) s
ysaadl [ yady (5yall CDMAl B e aelu LAl
g (s Vs Lppdll dadll (e ey :Spore formation &) gad! uas..—ul..
gl e (Sl JgaTiy iy lgwski Ablabi s IS Tad 5 sl e aldil asadsa i)
Caglll daglia o 50l Ll pmntill 8 gy Glatien B8l it ol 3 saan ol 45 <
AlS Lalally &jshiles a0l clilal G S A Dlas cllicd 2Dyl

23



faw el clphall (guadll jehll zuai e :Fruiting bodies 4l )t
58 (Alg Al alal) e ST anly ) 4beSh acad) Joat cum S lelaY) (s
1R Ja) Ed s

Ml gsSiig ale 2-1 g Ll 23 ¥ Buia 25 :SpOrangia s e -1
OsSs 3 Peridium gy Cdla sale Shgaall ale Talas gl agaasa D (e 808
iilde sl e Bile Chmadl Cle £)a0 L jade dela o dlpeas o dudla
Aial L Adally Jaadll GO e clysl a0 (ulSI) gy 38 428, Hypothallus
ey e

Stemonitis Arcyria

0585 LTy Audlsll whsand) le auin oag :Plasmodiocarps dsedlll lall -2
dypred) ALdla (pe cilidny 4t bl (W agse Dl lges b 4adi K4 e i
& ePbsidl S o e Dase Sl Ll Las pllie e 0S5 Ll 3 Lad
o A Augl) Jeawi & W) slie alys by amasedll At (Bgyall (an
il mhadl e 42, bagas dalaie dage Dl LN OS5 B L lysan ) Gyl
.Hemitrichia serpula <y Je Jb. 43,5l

24



2\:1”._1“ J:aﬂ\j; %) Z\J}SA e&j\ §):us t_ng:i L_SAJ Aethalla (3-:\;14».\“ JL&.':S\) uugY\ -3
W) aa Badlgall Ghas Dg)y (Ser ik anly CDlay dlalaag lgany ae denile
.Lycogala Fuligo Jt .leglals dadlsall sxel gl (1 guad (a0 52s )5l

assa ) Jsaty Ll Cag yhally Lokae V) cDlall é :Sclerotia daall aluali-laals
M Caleall f sl dnjn (aledd] Jie Al il Caglall it aly (5 anen )
@aall pall en aliie je Gla QS asagedlll Jean dlle diages sl el
ISy Adlgl) clyhadl) s g Al Cagylall sase cpad Bagane ye Badd USLa R (53

A5 Ay iiadh Ao ol

25



Iaadgl) il phdl) Chus psd

Subclass: Ceratiomyxomycetidae <) gl dua)ld chua cai-1
Sl (38 Aliaiin gl o (6 puall )3 Wghsan Jaad Ladla kb aiasg
LS ol Jasmy Dle aag Wy Llad Ty Wle lojiiay Ll 5SSl gyl
lade aumy aaly (aing Baaly Aliley sanly 45 e Chaa contll 8 (g - (GAY) puslad) b
:t\}'f)!\ (e
Order Ceratiomyxales
Family Ceratiomyxaceae

e.g. Ceratiomyxa fruticulosa

Chssadl (A (G pn

Subclass: Myxogastromycetidae iy gal) dulils Cha cali-2

e (il Ualas (5K M) (55l acall J313 Lgilygae Jend Zudla ciliyhai

sl 06 Lyl aSIlly sl danlé A5yl s34 Al cilysie 005 :Order: Liceales —1
QS alilS aw R wdllS o gind Vs lle 3 ) ddiadl gl
14yl o3a il aal Llygudl G milia ol Jagid (e ()5S Pseudo cepillitium
LILE) (< L gyl auall (1< 3 Lycogala
e e IS8 b ()il anall (55 53l Dictydium

26



Lycogala Dictydium

lobil jral a glel A s B 48, s :Order: Echinosteales -2
pual) ilalie lgihon Luad chia o Ay Golll b Csw 008 Lo LDl
pead) (5SS e S Alsge (B L (el Jlaad) Ay (Clge Do S (g4l
Bucia g daxaly Lywdl) Aiadll (46 B Algall e Aule daalill Ailal) o< )0
.Echinostelium minotum Jta .¢ls) (e 8 4 0sS5 3

OsSS Mg Audla o Agane Clygad) Cile g5 (e Lpall Sl :Order Trichiales -3
dac s dpgul o) salia U dulad SLEY) ABS 8 Spage Aladl) L )lSge il IS
celan callin daaly Olall el cihgaedl caaise o (g5a3 Y saatia ol dddh duis
.Hemitrichia <Arcyria Jtws .¢lja

il Y 35 (L ol bl &SI gihse St :Order: Stemonitales —4
Apssadl Ldall Bl 3 QI iy 8 olalSie e Gl Aladll ((3alal)
.Stemonitis Jbie A of Ldad yslll A<1s Aladll . (Hypothallus)

O aagy daale Ly o Al ) sl elage <yeud) :Order Physarales —5
O b Sl AS iy 98 Jalall o dladll ol dpgeadl Ll D e 384
.Physarum Jt. asly

Life cycle dwdigl) ciliadl) 5L 300

(Resting spores) Sludl ¢ls8) cilils dale 8)5em Laadlgll lyhaill sl 3y fag
il Zoball sl aisall Ll Caglally caiDl il gy Jedi dime Cigyla s
Pa e ol Jlanll Gia Ll claY) Gy 7745 LJimgpuell )5 2°30-22 0 @l

27



Oe Jshll Guslatia e Gplagan At L) WA 4-1 axe (Sla ga0 IS 00 e jiva
(o Ame dughy 89 Cagyla s Swarm cells cews Sl LAY dadker Jua slialdll g 5il)
WAl sda e . Myxomoeba dudls el UsSe ¢Slal) faall caty Glld (oo ¢l
2 5 2 Swarms cells) zlo) J<a lusa daladl WA aam & gl (e 550
s Slad AaDU) 3 Karyogamy sl zlexil & Plasmogamy <¢aaué (Myxamoeba
S g 2t agsa Pl gie =i Mitosis ddaddl duggll clalediV) (e dledes a8
LS Qs ) dalSlly oasl) Joaill Taw asesa Pl gaai vie . dsagugag KU de ganal

s Laladil g1 3l ) ae el Lald it ololly JIKah (Lawin ¥ L) dawia ¥
Gl Dl G gl ) Jsatis Sadie slasg aBbsuladl e i (10) 8l IS dalas &
Ll

Life cycle of a typical my=omycete

MATLRE

AATURE o
SPORE R =
| =
‘.I L "_/I . SECIRANGIUNM SE?.\:“NJ\Tll NG <
= SFORE h,.]h(\
ki
INITIATION OF
SECRANGIUN
v FORMATICN S
. g ; i \
o - '
5
B R

KARYOGARY

dalad) dadlgl) il ladl) Sl 5y 90
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The Life Cycle of Plasmodiophora brassicae
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46



L ey dag gl Ladlsall Jaduss Lsyae daggy Ldles Jaad dpbidls Jalsa gl e gl
Hsl) e oo el gpilie lgde s suaa ebial () JUaa¥ly ZL)) Ay duiy
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Family: Albuginaceae dswwiva sty dlilal)-3
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Adadlad) Jada 06K A arall a1 (sS Jilad) LA 1 Byim D9 )€ liane (S5 Ao yladl)
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el (sS Bill dida s Aiane allge (S lan bdic mill (e e dlaje Joar S
Lilgall o 230 (oS gaill o dune Aaje 3 Jalsall a5 cdejiia g dnlalgea Lbils
lays] sbes Badlgal) (o Al 0585 Guma sl e (9AY) s saslgl) G A Ll
sl LAl 8 ) atis Jeadi Lgadal JLaS) dicy (lgiac s vie Wjraal aiig Alald) iyl ae
S lealaly Sl 55y o baaa babus (g5 Lee dilall 8yduy dpbailad) dalsa) o
sy Jlall mhw e slian 588 gan Al Lesll Ladleall ) aty LB &5 oy mlad)
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B o V) (o) Baae Aall B elme ) ey (56 ¢ (Jalall daasl Jala a1y @ilisSoY)
ans o dje o damadiall Badlsall (p85 Lalall o dilgll 8 0S5 e JS (S B2l
Baaly Liaw o gt AlaSdl &3SV (gead LApawal) hagall Gihhl e algmg (casl
A3 Blgs DA i lead] sl (g Ll of lalidlal) culi ¥ Jame a3 dalas
Ladall Laanll OS5 Clady) 75U (ladl) Llee Jasty aPbguladl Gan ae saals
) & pmall el s (Al ¢ dan g M Jeamy Bule s Lo caiass )
Saal) b ade adies e cliall sda axiy (dbagy walal (gan o Sl (s Cus ditia)
AlIbugo il ddtaall gl
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Phylum: Chytridiomycota A isl) cilybdl) dad

el ey Jaall dggal) Glphdll dSlas ) daedll o3 bkl cas Gapen
paieall LSl S5 oS3 Protista bl dSlas (paca il GalaY1 138 ey Jalgudl
Glphill ai dadall Glphill e sk Lk Gradld) 3la5s s 8 (ol Lagas)
Dty haally Slaally cillaaallS A5kl cliall 8 (et clgdaly clbpladll il doa sl
peiy OPally JBYIS cljinall duemgll clgilly clall jedag ddall Gl el
Ghlie ddiie 8 A2 LaN Jln) mgbers aed 8 ol ot 5)L) laliall (s A i) by adl
allall

.....

el Allsdl) doal) Y (e axig Allaial) f

e Aald B3jke (5S35 £lsiY) Caled < 4=l Flagella Ualged 2o €l il yladl) iy
-(Whiplash) ey gl

b2 auaiy (il Ao (gen3 Lglall Wihong AS5ane 7 Uil A Sl clyladll (3K
Ciliyld aui gd g53 1000 5 i 100 o dejge lphill (o 5aelie desane duadl)
tod lphill 23 Cilica aaly (LAY saseie ) Al Basg o Le zohS

Gila ) asls Lykad e jladll ()55 ol 135 (COBNOCYLIC) (5515 gode IS Sl ausn —1
il s Lol (6 o e JISAT D aags ates Lyl Tat 0050 (g0 <01 I

o dasly USla legy s adl (ol Jawe) JSaU 585 (Monocentric) Sdl salal —i
S aeall IS Jean cus Holocarpic JLaY) S GsS 1aag saaly duc g dbails
4a 4 Endobiotic iy Jabay il Gus gl SV elslY) e aaiy gy aSi
calad Ads Jals o AW

< (Rhizoids) s oLl L asly & e (5% (Unicellular) ddall solsl -
oSy ) (alal s ol e A 0585 sdall slaly ¢ AR Jasll b 2l
SIS QI (s AS Gals aall G g3 o 6 (Eucarpic) oLl ags
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Sl sasly Lgb JSal A 5l A S (5% oY) Abla cdiline Cligl g dsageigag S
Hodl Abdlall oyt Aiyh B clphdll Gabiasy oyl A4 o cull e S
5 Olpidium ks (i (Inoporculate) dglaall s dpm i<l cbyhadll 8 A<l
lglgd ol o Jilall A3 pla ) s gl el adadlall (458 Diplophlyctis
ki Jie (Operculate) dslaxll Lussl) clphill 8 £lel) DA e el
CRESH Badaa Ayl Lae gl Aadlall dilgs a8 Chytridium s Nawakowskiella
Ly (58 Le Baley Lay ST aad lel) sda AS)atall Elel) et aay elae e

(i) el e LSl Lgiliac] in cua Epibiotic Lajls

cganall S (ohd Jie o Al deg Abdla o (Sl g M ABU Jsas 2
g Sl

Gl dnial) sl Jagadl @3 AS5atal o) ddaliags Lsin Y il —3

il S s gl Al 8 Chas als gl (ans 8 ddiag @ oind) il —4
i Y e 2L g (6% Lalll) ¢ laal) Bule (Sl g 0ne s

JKa e lae) oy 4 L Class: Chytridiomycets cilialegan,i€ll Coa sk
onainll SIS Ayl ol Sl

Order: Chytridiales b il 44, -1
oLl e Aal) (goat 38 JKAN gy o Ao )< AR Aaalad Lo sl il ladll auasg
st ol e 20 (g3 Y a8 Rhizophlyctis peis 3 LS HLEY) dada ()5S0 5ha
g5 (e oinll il .Synchytrium 5 Olpidium (uis 3 LS LEY1 40K (6% ellnyg
Isogamy dglina) 7z i) #gl5
Order: Blastocladiales Y LMS iS4y -2
sin (@ e el Ly sl (@l Gl cld LSl @byl s
sl (Heterogamy dulie sl Isogamy dbilee zlial slash ayy sl Sl ¢ LY
gy L Bilgg Osl) A Jlaal) dlile ils L ASate Elal oS S eaind)
5 Allomyces lgie Gubial 53 gaan Sl Blastocladiacea dbile da)l i ¢l
.Blastocladiella
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Order: Monoblepharidales N by gd gal) il -3

iall Sl QLAY Rk dacke p cpsSall Baa Jagd ) sacead) (W) Suany
ois die (00gaMOUS (an flS) ASle dian ae gmle @S0 gude zlexl Guasy

.Monoblepharis
Order: Chytridiales e b i< Ay
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Aglally dlgall LD Cabide o daajie AY) Ganlly dblad) clilpally Qllakll WA
kb Jia Lol daga Liahyal Lsnee 381 bl 305gl)y Gaca )Y oY) aaley el oSy
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SV lin a5 AY Gy e s Al Gila ) el mdace Bob ib L 1) ¢ jadlly 23V
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Eucarpia

Ao isl) cliphail) A (gaual) cuCal Jlad

gt COle Bac 4 pual
Family: Synchytriaceae A i) Alilal
ddlle e desll Lilsall ed Holocarpic [LaY) A€ cibyld Alladl s34 aca
(SOrUS 85ll aney Lo 435S0 Slidia CiDlay Aalae Lomadia ol Latgy Ladloa 52 ) ausie (pallil)
& elsadl QB mpal ) Synchytrium endobioticum Lbdll s lele Ja Y
o Ualad) de)yy shalia (& (apall 138 dan Black warts disease of Potatoes UsUadll
Ualaal) oy ) Aagual) abya) o dass - Badaly Lo syl (3lalial) 3 Lagead allad)

: Jadl) Slia 8y gl g Sl

Jalall (g)la) sl kil aey (Synchytrium endobioticum s cuwall ksl
daslie (ASlu dut gy Jadlgn) ASLa dugid $lod 31 e L5l 3 2ag5 Obligate parasites
ol e Lavie @llyg au )l P& dujill A Uallal) &30 dpbaa) Caoms Al e g yhall
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sl e ) elie 8 Al B maeds bl Dladd chal) e dedim Sl dailal)
Jild) 5ydn Jlan B Gy o Y e Cagylal) LDl vie Jagadl (gala¥1 (Sl £l Jans
B s Jaly eVl o) dan o Haws s G adage 106 ADS (e 3
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ol Aadiie Aughyll il€ 13 L ¢yl il Ualdad) iy ASaiall ¢ls) aales
alidl et (51 L 1S5k Siie ASjand) 1Y) clless Capeal) Jilg) 3 Gk B0 ol 13
Adee Jemndy zlg3f 8 Adlaly L aliaial) 2 LadY) aam AS il eV e Yy AS)ake
@lall ) b maed (plages D3 AS e AaEBY (5STg (gosil) OEN )y (e Dsuluall ()Y
o) Lghaal ) Aaplall ety ajalls lguea Walladl d5p0 et Ladies duall Jals
o o el andan 05 8 Lo T€an Hlas Jilal) 23 J21s 2B 3568 8 Ayl
2y a5 (Winter spore sl ol Gyl daglae ol SLa dat gy Aaila ) Joamig e
2 &) Cagylal) ulS LU il e aaed (€ Alla 8 Al 3 Jle) et (e Ly
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Synchytrium endobioticum _kaall sl 3,49

Kingdom: Fungi <l yhidl) d<las
Phylum: Zygomycota 4aB) ciljhdl) dund

Agally Sl e of Ll 3 daay ¢ HLEa) dacdy saill dasyee uliylad Landl) 238 s
DalysSole 43580 pdalal \guany «libiatall duacagll culgiall 3 4350 jue byl Lgiag cds )l
Ll aas cLua¥ls AV bl plucly Olsaally cilbilall o dibila A1 Ganally cdaala
liaal o V) isase legi 610 o JST aat i clladl) goane (0 %01 (o S Y
(AN Claalls deedd) 038 et (8y0€ Lualeai®y )y 4l

Lsall 8 Aty Dalea 0sS8 of (Sasy (@l gede) uie e Lphd Yy el -1
e gl Jalsall aelgd die gl Aapaall 4o yladl
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Hlod oy L ¥ laaldl il as (Aauladl) Al WA A pand) gla) Gl -2
(WA Baaxie o dala] (Sporangia due s Jadlea Jala os<n Aplanospores A< aie e
caaly 5o oles e ommy 8 Andlal) ellos a3

vy Gametangial conjugation dssie Lilall #of5 @b o ol Al 5 -3
Lall) an) (318) ey 4Dl e Cagylall daglia Zygospores dady 't\jj eSS Lgie
.(Zygomycota)

gils] dies AaDU 3 055 (2N) Asasersas I deganall S slll cslall 550 3 —4
(1) Grasuasas S de sanall dualal LAY ()6 Hladll Casli AL i

b€l & e Laled callly LAY Jlaa =5
et (ptea daadl) 028 aual
1-Class: Zygomycetes (D)) Cliale S Coa

2-Cladd: Trichomycetes il ¢Sl (o

Class: Zygomycetes i) ailyhdl) Cia

Oy Chall 138 aia
Order: Mucorales <N Ssall 433, -1

abaes cgls¥) aae G (ge B lphadll Cral Al (i)l ST e A5 528 2

o alh ol dimjen bagumny sl Ay Ligemally ddigyl) dgall o duay Ll (ulia
X (gl Wb 1) e L Choanophora cucurbitarum hall (e cibc @l iy sl
DLl il mge cu 3 Rhizopus stolonifer Jhadll Jie ¢pall U Ll s
ais «Soft rot disease of Potato lgijas vie Ualall 3l aaill (e ye casn WS elildl)
s Mucor gl e gl 5205 Absidia corymbifera shill Jie ol Leajes legs 22
b bl oda an aadiid WS gl Jalall aall Slgall cuuas ¢us Rhizopus
Sl (mdlag Lactic acid claUl aels Jie digcanll aleal) (sl (gladl) oyl
e Jis Oxalic acid <LiSo¥) (malag Succinic acid ¢luuSull (amalsg Citric acid
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LS Fumaric acid «hlasdll (s z) & Jaw g3l Rhizopus stolonifer k) et
< Rhizopus oryzae bl axiiu WS ¢0giiysSl z ) 4 clshall pan alay aodig
@rd Jso 8 Al cleliall 4 3050 o2gd dalll Clyhadll e axdiad WS Jeasl) 2l
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Caag 1l ey (old o) acda & (pe<all l:ijlaﬂ Ve dsyl eda @lyhd ellia-]
asil) dpbdll Lgall & Gy damadall s Lesll Lilsall sl & 055 L@l alal)

.8 yuaiiall
gobed) dadle ddaki & )oda oLl os<s Absidia s Rhizopus (il Zabill ) Lan2

sl Geaili cliall A3l Jasssl) gl hadll 4 gais 3 alall skl Culen fie dilal)
coabaia¥) 8 sac by yhadll cuf e sty daill d3dally )5ial)

Stolons cliladl lgle sllay jedall sLisl (o (yiie gana Gy Janyy (3 (gyladl) (J3al-3

Lgall saled) dplgd) cligine galis dai Chlamydospores &adlS ¢lsd gsSn -4
Cuig Le 13y (MUCOF racemosus e glsill) (s & dadli alall sday o(Liwall) dapail)
Lok Yoo sl gatiy 1Y) 038 Lo LDl Cag yall
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Mucor Zygorhynchus ~ Rhizomucor

Mucorales 4, (ulial (e
milil)
femiadd) Jilsali-1

Ldlgn Jaby GsS A ASand) e $le) Adalegy Luda ¥ A5 020 culiphd S
o Ladloall oda Jest clly yueg dnlshacl ol Lawaie 5 A€ 5l 4y S (Sporangia) i s
B Ayl Lgall cililgs )8 Law (Sporangiophores) dejiia e ol de jiie dudadla Jalss
Fo) (e Ll axe o (gpaty lgie LS 5l Claage 3 anall Bia da gl Lailsall 05
o 2aly $g1 o Akdlal) (gean a9 (Sporangiola cladisal) auly Ldlgall sda iy
sl Alsilal) clland Asilal) Jlas ae gl las zexiy 3 5f (MonoOSporus sporongium
s Arthrospores Gl glsd (ps< 3k oo luin ¥ S glel) Gany cBanly 5auS
LIS sl

UG5S 5l MUCOT a3 LeS dlanesy (365 38 dplails Jalg (o e ol Jadlsal) Jass
Ad Helat daa g 13 dalall 05 g Thamnidium (uis (A& WS (553h) @lsw g @l
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«Zygorhynchus s & sa LS Sporocladia dssiall o8l oyl digile duad #458
Aol Lalil) e age Zadailal) Jalgall Clygats Dt sl Jadlsal) (S5 da

ial) ilsal)-2

aadall Ll zofi Gub oo Ao el ME A cwnd) A Jeasy
(Homothallic) or il dulad) i dbladl wlyldl & Gametangial conjugation
O dealall zolill Jie (Intergeneric) osbia¥) ow L zolill deasas (Heterothallic)
g\jﬁ\ O oAl &asn S (Rhizopus stolonifer jladlls Gilbertella persicaria ksl
(e Sa gl RNiZopus Geisll datiaall ¢lsY) 3 LS (Intraspecific) aslsll Geiad) (e
On golp deany of Gaay Ay «Mucor hiemalis bl dlls & LS aalgll gsill Yl
kil 5 Rhizopus sexualis Jhall 8 LS aly §90 o0 2850 Baaly ADlu e cilyhad
.Absidia spinosa

Oladl) (e (s &l lgdans e Oladll Gy b i) KAl Gaasy
donadal) Ladlealls el Cpda Ciyar clagians e il B olasl plasls plesd ool
Ledadl Gl )l bl glejll pedly e Progametangia adgy)
donade Aails JS iyl i als 05Si o5 CDY) el pumy suse Slbigiy e aPlbsuls
‘Suspensor dalaa 3\::153 Gametangium 5\:\3)1: i ddadls FETTIEN GJ\ Logladd 3:\33\
Thay coealdll dbi deo Giwaliall Gissdadl goldlall o daldl Ghaall G
dnagusgas S A ganall AlE dusd ()5S maniig g (B L) qusiEly el Cudlgis
Ll elly gl S pinmadall Galdlal) zoli e daslil) suaal) LAY KEQCIRE| CR
OsSes Bk (53 ZYQOSPOre a8y £ox M) ety e (sl 3sul Lgadas sy lajlaa
ali) aing ey Adails abyhe vie CadSH Llails Sl s iyl oy oo el sadl
Cun e lia) o daaly iy 8 i el ¢ ABU) gol) ) dglee (B 8 N5aY)
Ol WS ABU) Folly Jaad disee gy el My clileally dmadiall Lilead) S aaa
colial) calide & LaBU ¢la) ISy aas
Lagal€ i Laaaa camadiall Jalgal) eadls dulee g Jiis Mucorales glsil (s
(AZygospore) 33U ¢l e duyie diilay ABU Eoull Lglaa ilea Sl lisS
Dlaadl Qe (55 S 05 ARV g5l ((AZygosporangium) GasySll L o) dkilall f
o planily (s<E glell ode Lty Alaila dala o Ulaly Gleall dglie 403 o Jpane
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o WS ¢ a8 Lo LS Y ¢us (Mucor azygospora s Mucor bainieri Cyhadl)
.Rhizopus azygosporus kil & Layf sasas

lgie UL (e Taxe Mucorales ) dg) auas
Family: Mucoraceae 4w sSgsall dlilati-1

Eigys Allaial) Ligamall algall e Loy lony Lgadins uin 21 1) 19 Ak sda o
Cag Slghuadlly aSleall Jia clull Uoalpal L Clieca IS8 Jakity lgans (uilly cililgeal)
:llad) o2 (alial Al

Slghpadlly aSlgall Jeg Ll A& L) dauly Slpld sy RNiZOPUS uis —1
g Anlal) skl e cilphadll sda axiy il Sally gl Gl ey diail
oabab gl o B o gplad Labd s o oS eb @y
Lalyel Cass ¢ls1 msss (RhiZOpUS Microsporus kil (e Mucormycosis
<X Bread mold uall (e iy =)l Rhizopus stolonifer ladll Jie cabilull
Soft rot disease of fruit and _aally aSlsdll e (Hhall el (e
Oaal cdasie e dejiie (usSill Bas gk e kil aws S Lvegetables
G s oladl duys (Stolons clalady e Jaull Lo sl ga ) dagdll
siall bl (e degana IS ilie Bl cpaliaially cudll (mal adde il dausl
ey abadlay als JS gy dejiiall e Audadlal) dalsal) (e desans (RhIZOIS)
Juaty .Apalnospores iSmial e §la) e axe llaly (aaSn J<all dig S
Lo 0ol Adadlal)l Jads Aéing S apies Jals dalall Cipla e Legll dladlal)
Asdlal)l Jaly ) Wl swsal) Jaj e maat 20 Columella awsell aw
Lo ddailall Jlas o lajen Jancss Ally gla¥) o darall ) (a5 Lea duc ol
Coisi b e slal) g0 il elogl) dblugy dnn A Elel) a3y B ) i
alial) Cagylall
Rhizopus wial dxll) sl Ganis 3 aels ) djehad) cleall ¢
iy daegal) Alailall ld ) ALYl daesl) Ldlgall Jalgng odall sl Jola (o
Aoy b oglsl) calias LS bilall o) mhaw dandey JSa5 aas Gl aasal)
- saill (gpenill 3y),a)
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4 legi 53 o par Cun AL @lylaill e MUCOT Guis 3a3 AMUCOT (s -2
ikl Jes Mucor racemosus s Mucor hiemalis Jie Lall & sl e
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Class: Saccharomycetes

lgand) (38) Cam Sl jads e 3l Lgpad yiladll e Ciall 138 glsl Sla
2Ssl Al JoaS ) lhgaty LSl jaedty deganall o3 iyl agi Sl (e
-0l

Al Jlae 8 Dcliall Ll jlall e degend) oda & Sl olaaY)
b a5 lghas il o 8pedll WIS elgia) of WS cdldpall ciligsdally Clinadlly
A1) dgall yucann

Oasn Sing gal) s LlSa Caliasg A8 las g s3jke WIS e cilly ledl) aes
DAY Gt o (Sary aaSe o Yliia o Lgomyy f Ly S aseall o 055 aalgll ¢l
IS Ayt agd ) sk 8 Jedls 435S Lgaany

83



Pseudomycelium

LS J313 Lo ol (oS o 1 puadal) L)
.Budding ac,all daulsy aby : eadadl) el
Order: Saccharomycetales

Family: Saccharomycetaceae
100 el 2D aa Candida <Saccharomyces leie Geia¥) e lase dbilll s
Pseudimycelium L3 Lyks Yie 05 of Ko sl galal il an -1
cilgall daatiall aeyall ddawdgy  owindU) i) —2

AU e Ly s (e B L) 1o (3683

84



Genus: Saccharomyces
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Phylum: Ascomycota
Sub-phylum: Taphrinomycotina
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Phylum: Ascomycota
Sub-phylum: Tophrinomycotina
Class: Taphrinomycetes
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sayally Ajlhail il duha clyké Taphrinomycoting dsedll ciad s
gt Cigtun Aol (g dunil Calls .Pneumocystis olayls colll s gyl

Class: Taphrinomycetes

Order: Taphrinales

OsSe Cus gladl) 35U 35,)) 38 glgil (Taphrinaceae dbile L cplile gyl
S s @y apadll add) ollly cAaduadll (o) (10) B golal (grmedd) okl
cpueita Bgall 2aaTia

Lacia ¥ alss Alal) Apsandl QbSO LginsSs 3 iledll ae &) o3a aldl il
A5y b Gy LS AU (g Byilan i Y liphadll 038 (3 GulSYT 0sS ly -pe il Aalussy
ASCOQgENOUS ZpussS duyhad Jagud o dujglan Jagid (4o 453l Sl 3uyha (e Laily iledl)
iladll e calian g8 daall 03¢19 hyphae

Taphrina deformans (& Taphrinaceae alilal aegd) glsily Lulia¥) (1
.Peach leaf curl disease #sall Gyl bl (apal Cassdl)

e oSaTig Blgill Al (e laall syedll dlag el Bl T. deformans sl

il cady abl) s (o obdll Bl Cus ) Gagsl dlalugs bl @l
g el A Lgihas i O 2w @bl Jall Lkl DAl sl . (S5l
Sala GsSing Aal Jabiing o) s olgd () ool and o3 lsill o sl Al LIS
dcganal Aoll) Apld Sl gl del el LRS) Wl A0 8lg adn e
sl dahy chse Ol mad Jlaay cudlgigull e AES 3ls S Jalady . (Lagageg SU
aeiiy ol (A chgudl ) i d8)gll mhaw o Cha Ly Dlall LWlSY) jeliig ((asl)

88



daly aas (hd 3o (s die aatng peall il 3y mhadd lgaedls die Gl Ll duasy
Blall 3y50 Sl Slaill acall

cellules apicales
des hyphes infectieuses

cellule ascogene
\ - cellule basale
4
‘ ,f
: 3
hyphe. / dicaryophase 2N _
cloisonnée 7
a dicaryons N+N — @
N 4 noyaux
haploides

) haplophase :.»

@ @ @i\ spores mitose | postmeiotique

@ @-’ secondaires
/ SCONPOTe asque jeune

asque contenant les

8 noyaux haploides

plasmogamie
S

ascospores \
i

cycle biologique de
Taphrina deformans

)

cellules foliaires du pécher
(face supénicure des feuilles)

Taphrina deformans il b 3,42

89



Phylum: Ascomycota
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~ GERMINATION
“1_ COMIDIOPHORE OF CONIDIA

Penicillium. Diagrammatic life-cycle. A, branched and septate mycelium; B, septate and
branched conidiophore with slerigmata and conidia; C, uninucleate, smooth conidia: D, antheridium and
ascogonium; E, gametangial contact and pairing of nuclei; F, later stage; G, portion of cleistothecium; H,

ascospores,
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Kingdom: Fungi
Phylum: Ascomcota
3- Sub-phylum: Pezizomycotina
2- Class: Leotiomycetes
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2-Order: Helotiales
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3-Order: Rhytismatales
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3- Sub-phylum: Pezizomycotina

3- Class: Pezizomycetes
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Kingdom: Fungi
Phylum: Ascomycota
3-Sub-phylum: Pezizomycotina
4-Class: Sordariomycetes
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1- Order: Sordarides

Family: Chaetomiaceae
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2-Order: Hypocreales
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Kingdom: Fungi
Phylum: Mycota
3-Sub-family: Pezizomycotina

5-Class: Dothidiomycetes
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Venturia inaequalis _hall sLa 8,93

Kingdom: Fungi
Phylum: Basidiomycota

Sub-phylum: Basidiomycotina
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Class: Teliomycetes

2-Order: Ustilaginales

Smut fungi aadil) &b yhd ciliies
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Family: Ustilaginaceae

Family: Tilletiaceae
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Class: Teliomycetes
2-Order: Ustilaginales
1-Family: Ustilaginaceae
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Class: Teliomycetes
2-Order: Ustilaginales
2-Family: Tilletiaceae
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2-Class: Hymenomycetes
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1-Family: Agaricaceae
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G0 an (372) D ladllS L Abila dac iy A8kl de aall dasylay 592 Aol 151 (sllan
(Al awall a5
toaiad) 13gd daylill gl (g
Agaricus campestris (Mushroom)

Agaricus bisporus

2-Family: Amanitaceae
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2-Order: Polyporales (Aphyllophorales)
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1-Family: Polyporaceae
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Class: Coelomycetes-I
tlea L) Cauall aan
Order: Sphaeropsidales-1
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i sSl) e iia o das duaioS Jalsa 038l (mes 055 3 (Stroma dphi duday il
leie Jilse sae A5 auai «hill £9i i dede b gl Aesie cdigle ol sll) dae
algall daals duyg )8 Ol elage LaiSe J<a Hla 0585 lalayal Family: Sphaeropsidaceae
Sphaeropsis <Phoma «Septoria «Diplodia (xtaY! jeal ciia

Sphaeropsis
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Order: Melanconiales—2
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COLLETOTRICHUM

Class: Hyphomycetes-II
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Slayly i) e Jily lgse SUB dase o V1 Lduadd) daay Wil aliee (olll dane
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]

Botrytis

Family: Dematiaceae-2
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.Early blight disease
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terminal spore is always
smallest of the chain

chains of spores .
may branch

hyphae that bear
spores are dark
and thick walled

1} em

Helminthosportum Alternaria solani

Family: Tuberculariaceae—3
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Rhizoctonia sclerotia

Rhizoctonia

Reproductive Structures of
Deuteromycetes (Agrios:442-444)

Conidia on
conidiophores

Sporodochium
Synemma
Acervulus
Pycnidium

Dleuteromycetc Reproductive Structures

Manifo  Fusiclodium  Memaria  Holminthosperiom  Batyis  Pesiciliam

Sporopheres Only

Pycnidium
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