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Flg. 12.2. Ascomycetes. Asexual reproduction. Arrangement of conidiophores; A, pycnidium with conidia,
Septoria; B, acervulus with conidia, Marssonina; C, sporodochium of conidiophores and conidia,
Epicoccurm; D, synnema of conidiophores and conidia, Arthbotryum.

e 3550 L B 1 3 3 550 sl LS5 ) VY g g S
¢ 58l Jalad)

14



Sexual reproduction (mwisdl sl v

LB ) dpadall Ll 055 ) Laa) sadl e lag dalad Ja) je G paiall GSH ey

-1 dalall e

de ganall LAY #LAeY) alad) a2y (e SO0 #leaiV) Gasy g Plasmogamy (< 32U zlexiy) @
A3a gt 30 9 S

CsSH A 61 aa A e P ZleaiWl J seas 2ay U il Saay s Karyogamy s sl zleai¥l e
A s 50 5 S e ganall 4L Baa) 5 3) 59

e gms g 5 SI) Ao panall L) ZLEGY) 03585 (i il Saaag 5 MeiOSIS () Y1 aludiY) o

Ll s Ll (585 Al Gametangia Aassdial) Ll sally cand dala Ladl s Jals Gametes glinY) ()5S
OS5 ) A A Apnpdiall Jad) sall e Ay ) Apnndiall Jad) el il S Y5 ISOgametangia Alileie dapia
Ll all e 5 aie 4 SA) Apndall dadl sl o S5 Led s Heterogametania  Alilae e Al Ll g

-1 g Gob baxy by phadll (8 owiad) JISEN sy 4 51 Al

Planogametic conjugation 4saliall zLéeY) z 55 (a
Gy 8 ) (A8 jaia) pbadl g sill e (588 Z LAY Y Adlall culy pladl) & ASEN e e gl 1A Caasg
o glieY) ()5S5 d ¢ LY a3 Jan gl il (g Al juaall jis 3 Adgkll &) g b
Sl anall 8 calias Sl g Anisogamus 4ebiiadl ye & gl e gl [sogamus 4gbiiall & sl

Gametangial contact dsasdiall 18) gal) (uads (b
A gy Adsilall U 3 SN Adsdlall pe Uiy JAE 5 domptiall J3d) pal) BN SISH e g i) 30
b A e g sl 138 sy Fertilization tube ladY) cusnily (camn gl 0S5 3ok o
c il e e gl e oS8 LY o) Akl e Sy pladl)

Gametangial conjugation dsasdal) B sal) z 9035 (C
A e iy il Salall Jladys il B sall e glal) Jagal) il Al oda i
Zygospore (>3 ¢ sl o5

Spermatization 3 &)=Y (d
spermatia <l il (ans de g 50 5 S de ganall dpalal 3 jpra LA Al g0 SN e g il 1 A
doaalial) Aladlal)l Hlany Buailiy il ydall o) ~L o) bl Bah e Jais Al )il Apalal <5 g
L 3ysh oo O A Juis s receptive hyphae e Jiiee okt lad e g giad i) 4y 553Y)

LA Y Aadial) Aaalad) Jady ) Jlsiay)
15



Somatogamy gl ol 52 (e

by shaill 8 axeiy FS e g il 138 5 AEN (0 5SE 5 a3 sl 5 (5 3 JiEE LI lSa 3

aalal )
o Bt s sl Gl e gaeall O gl GEY) £ e oial) ST ey
A by yLadl
Planogametic copulation ( ,
0 J g
V & 55
. '\( D Q?I”\I/‘ */ \
' (¢, (! l\\ *,3_ Sperm
\W
)z } f Egg
Isogamy Anisogamy Oogamy
Gametangial contact
Oogonium

16



Spermatization
0 ™\ 0
oéz{p @ 0 0

0| —

[/  Spermatia T :
=is B2 0

=

Receptive hypha

Somatogamy ’ '
1

4
Hyphae of opposite mating types

17



Method of nutrition 43l 44, )k -o

oo laliin) o Juand o 10 L@l aia aobuiad Y @l gb Jabs o0 5086 clal 4 il kil ()
-1 o L (S (Al 5 (3 kal) (ary Ll S aw 5 )

Parasitism Jaail) - A

) AV slal) e 4lils (e 01380 aflaliin) 33 e Jseand) i il seiny 233 e gl 134 3
(1o sa Sl ol ) 215 51 DAl Sill (g il J 3601 s s POSE isinall o il an
@JM\M‘AWJ}Y\M\UAL}LQJAJ;&Q&wﬁmfﬁﬁjd\o&dkujﬁd&\@h)

kil Jall gan & gl 18 8 Ectoparasitic
dilane Jl b o sk s Jilall s shandl e
& MR e o)l Galiaiel LAY Jals )
CAadall jlay JSAI LS LA laa
Slalall Jakill ged Jalail cpe S & i) Lol
Jaxi 3 le gl FSY) iay 94 g Endoparasitic
OS5 @l gl Jada () i paall jhadll Lo g
V) i e Jilall st Jada Ja puall) i)
IR ) LAY G L HLEEY) (33 sh e

Ectoparasitic (> A1 Jikil) g JS&

1 3 Intercellular (oo 5 4l Cldluall
oo Gl 31 Gany 1AL phll o i 3 (5 lal) slaall o AN jlaa Ciy sl (e a8l Hladll (e g il
sliall o) A0aN laa e Lpalialal o (g 4 glall o) sall B3 e cilay 3l oda Jaxd e 501 oLl
DLl oS8 Sl e gill Ll Jiladl LA o 300 gl ae (el 580 Y (g okl Taadl) o) B0l ey (e 300
kil Ll o g Intracellular aul JSEN 138 oy g Jiladl LIS DA (e Jilad) gt JAa L gail)

- o) LY Ao sy o1380) 2L 5 Jilall A0S o 530 gl ae dlie palay
Haustorium <laecdl cend pabaie¥) ga il Jilall LA Jaly )l any ¢ 6S5 <l yladll jany
J Glasall da gig ¢ JISEYI e o e g ¢ (g oan ¢ & o8 (56 Lo Lgie Adlide JISE)N &ld o8 Al
Cliandl JISE) 3 Ledaadl i) 4 jedaal) ol il yiiady ¢ ol Lelalas (5 o el yladl) 3 sl
Gl 8 e adiay 3 ciliall (saa)

18



Intercellular hypha - A Jiall LA & 345 ladl) Lo odl) jLaSH 48 Hha oaia g JSG
Intracellar hypha -B W

s Opligate parasitic fungi Jaaill &5 jlal <l ylad (pe 3 ) acds Adalail) Admall I3 Sl Hhadl) o
Jakaill 4y sl il pladlly Jiaiid iy jhadll e (SE ¢ gill el Jiledl agay s Gl o) apdaind Y
Jilall Cle die (g Al culluly (et o)) aodatus Al il Hladll @l a5 Facultative parasitic fungi
cdakaill Al I aget das e Jilad) 32 50 2ie g

Saprophytic sl -B

asii M ey 5 bl goall gl calilall Wy CudallS & gamal) ) gall Calide e A0l dpay ey hadl) (g3a
Mga I Ledsad () 2my 3 gl o34 (bl e Joxd Wadey Lgd 3133l Jans gl) Jlad ) <l 331 Ly
Opligate  ae il 4y bal 4l Glhdll &8 8 G phaill J8 (0 lpabiaial g ddag
@) 588 SN g il Ll &y el ol gall e W) 355 o)) gkt ¥ ) a5 saprophytic fungi
DA na G Al Admall ) sl ) il pladl) ol Lia s Facultative saprophytic fungi ae il
2 (e Ll 4y puaall ol gl

Symbiosis Jésil - C

A8Day o yan La 1 5 UL pamy g yadll (s LeilaaSla (S g adiall Jals (o) dpduladll Bl (e & 53 58
g5 Gar g iy yladll (amy (e Andiladl) DBl o2 (5 5S55 8 ) Mycorrhiza 1l sSilall g jlad - s
Al cbal) Qlladall g il e S Jers 3 Lichens sy gl 45YG L ani s Algae skl
Cllladl) Sl sl & agall 0 se KU bl sl ey g2l hdll culjue g S s e (L3l
c ohill 4 gl

19



llakall g iy i) ¢y (3 A1

Algae

Fungi

G Dlraa s dab s sl8l) o (5 gia

5 ) SISU 388 () <5

autotrophic 4,3l 4513 () oS3

heterotrophic sl sasie S5 18 433l 46l e
Aniial) Jols ) el ) Al AdailS

el priads 3 jlaie LA (3o alie (55Sy pu])
Clalall ava A2 il 3aa )l o

et Al Ja ) (e de gena e Boke 5S haill aua
Baagll ety 3 laie oA S5 Y gkl J Rl
AN Gadd 5 el sa ladl) vl 40€ 3l

Ssbladl e el S8 Al laal) Gl
cellulose

chitin Gl (e Al 3 gy (5 51801 Hlasll Callyy

starch Lai O o131 o) 530

glycogen ol ses L o) ca OIS I 613301 () 53,

st o sl L (5 S (SLY b Lisle g

s el il ) Aglall Al & lladall gan
e s dall sl ey e daaile ¢ S5 L)
BPPEN | PWEN g ENRE A PR U R PR EEN

Al () 5S5 2B g8 il phadll LIl g gai (yhal g liAS
Gud s Ol a5l Gl P8 o) s (Al sl 2 Jla 5l dala
o gall e Fan yie 0sSE 3 Ll o) ddlida il yal Gl

Sl 5) A il b &y gumall

ladall gl ala 5 LalS adat sl SLSEN Al 3

o)) Ll ddalial) gas il pladl) & sl SSEl asty
Dhill sk

20




PRARA{I J.ubl;d\

Classification of fungus < kil Ciyiuas
g e oy sed Aaall L) ) seda g Ad paall shaily ) phali Al daaiall o slall e Gl phadll sl ()
823a0 aaalaa (e Aol QLK paia gy imy A alal) 431 e Toxonomy wisisal ale <o jaly A1
Se eyt 5 sl o) aludll 5l o sedaall 4Ll Aald ddiial Gunl 5 Gure hia pUai e dlaie Y
saal gl e ganall (o AS ida )5S I Clial)
-1 sl (Al 4 pedaall liiall (e de sann o aaing a¥) (5ol bl phadll Cayual S
pnia e gl anda ek ol LAl gala) S 13 somatic phase ¢ radll skl dank (a
Leasi 5 by Ladae 548 jate ye gl 38 aie §1 V) i€ 131 ¢ clag &I gl Apuia DU £ 1501 IS (b
L) 5l Aalall cliall e Slmb il &I Ay Wi 65 3 Judlal) dapla o) Adadlall Jal
S5 2l g i allS
LA gl ddadlal) S5 (C
LIS 5 A0S ) dra g ge 5 S Ao ganall duala) L S Cum (e Bladl 3 50 daida (dl
Aalil) by Hladlly Led iad) JISA s oy ol Al Gl pladl) ey ouiadl skl e gl asas (e
.Imperfect fungi s' Deuteromycota

S VIYY Ao aa A4S & L) D) Bauhin ol se alal) cil il Caieat Jsla (e Jg) o Siag
o Aedaall o )y s ohill Lkl daph e ala) JS8 die] 2l kil e g Vee dsag
il hill Zaladl ) paall s o3e!) Legl) Sliall clicall ) il AalaY) i@l g aglall ki § 15
o Ll £ )53V G iy shaill CHBal 8 jaa s W 5l Ganiiil) A L Ll aaiay S ol JLEAY) (e e pana

-l leusﬂ\ 0l

rDNA 5 DNA Jl ol Jidas (3
Sl gyl i a5 (b
St bl e A g skl saill dadia (¢

21




il Jal e
-1 g Al dal je b sl dlas g1 e

) @l aleall S 83 29 caiaill dulee = cdlaia Jg say - Description Aagl) Y

¢ ipelall Gl 1) Jadi g (8 S0 Gl @l clially 3 gl Le) il LeStias 3 51 )
i) sl U 3l

Las . s AV dgliall cilyjladll e are Hhad jaad Al cldall S5 Jad 5 -: Diagnoses gasdadll | ¥
Al el yhadl) pa il g Ciliny ) ik ) (San ) Apaa Y] Cald ciliiall daglia Ky

83 NIy b e Clhia b Sl e A e ic ganal ) glac| sa 4 - Naming doandll ¥
Ol s Aty Lﬁﬂ\ Rhizoctonia _kall P Jie 3 aall Glaall aal e ) PO E-EN Slaall
slen) e la e g I8 Jaig ktonos (SWls 3 Sadsrhiza JsY) cpadaie (e and) 13 Gl )

e oY) 13 sk s b phadl) G (Al ClBBle a3 ) aagls - Phylogeny skl gall) €
Al 5 4y elaall Claall (e 5 eall 5 A4S jidall Claall (bl e fay 3 elall Gasill Ul ks
annill g la sy cuall S il e QulaL et 5 Ay jall i@l Y gea s 2Lasl) s dualudll

R PN R P+

ddaiatt) i) yal)

ASleally Tt S5 Aiiatll (el (he Ao sane (ol )y il ale 8 Ansiall sl o) gl al
ol il g gl sl sail e 855 5 o5

Al e ) adaial) Aidal) 435 jal)
kingdom dslaall
-mycota phylum dadd)
-mycotina Sup-phylum dadl) caal

22



-mycetes class iall

-mycetidae sup-class ciall cad
-ales order a Ll
-aceae family Al
LGaud) 218l Glaady | genus oiad)

ALY Ayalal)

species g5l

S Casiall (e e gana (yo dundll Callis Mia S yidia cilioay ey Lo & i o) dpiiaill il el auen )
Ldaitan g jral g il ey g Gllall (any Lein Lad Cosiiall Gl Calias (€1 g Apulil) &) Glaia 4L

-1 ot panlaal oda (e (s ) 50dsy s species concept g sl aseie sl g sl et bae

3 Jagd 4 jeladl) ciliall e aving g3 s 5 -: Morphological species concept ugiall £ 5 asgda
MMU}SJZ}.\”DJM\ QM\@A&MU&J&}J‘ \A@J ;LAL‘)“@L»L.»\MM\ Calaall s JP}Jﬁu
. AalS Ayt A0 Jiay 1385 g il 13g] dpaiiall iYL d

de gena all o ol 18 cass g il Ca ey 5 -2 Biological species concept aslsdl £ 53l o sgda
12 5 AV g1 5 e Lusin Ay e (5855 @l e 508l Lpal ol Lein Lad o o) 33 (g (S5 1) 018N (0
o) IS 3 g5 apesy iy yhaill e (3lae JSE Aaladind (Say Y o sqdall

oyl giall baall dlly il e g 5l ey 95 -: Evolutionary species concept skl £ sill a ggda
olond) Gl 8 4ie 50N Comamy Ciy el 138 5 A ) il (e

4l e ¢ gl La oy - Phylogenetic species concept skl seill e ativdl g 5l seda
el iy il 138 ol g (5 shaill gail) il A oo 208 S jide doian ABDe () Sl 3 3Y) (4o Ao gana
oﬁwﬁ\wmtjﬂ\uﬁﬂew\ \&j&)#\ﬁﬂ\@gdke\m\@»}ﬁm&b)ﬁ\é
il il il iYL

23



dalal) el a0 68

Binomial name 45Ul dpendlly (o jad Al g dpalal) dpandll sl puia 2 YVOY ale |ineus oeslid olladl o8
AUS el 5 (5 A0 B e ddia ) Ay jedae ddia Jiag 058 8 5 il by Jiag & 5ill ansl o)) ) L3 S
dpandll 2el @ )y By Gl alle Yo addial A VATV Gle I JSEN 13e sientific names  daladl elan)
oeaii Ay (ICBN) International code of botanical nomenclature e il lall Zpalall

- A Jalaal) Apalell dpaniill 8 ey o) o Sl il Ciy ya 5 Leda gy 5 i sl 5 Ayanaill 2o g8

S aaiall s Pythium  mS <ioss lans guiall anl () el Jsl) Cpadaie (e ealall and) cally )
Pythium oligandrm kil aul & 5S oligandrum ses <aysy lays g il anl Jia

bl au¥) Sy Gy 33 1315 Pythium oligandrm dJie dlile 468Y s g el au¥) Sy o) Y
JSG S8 ddiatll (ol pall s sl <l Gl iy Pythium oligandrm Jie b 4%a3 aa g
L dadl a4 dil

La 5 Pythium oligandrm Drechsler Jic 8 s Js¥ shdll | ghia s pdll cpfialll ol Calidl and i (¥
Aoy dpale Alae A5 e J4¥ ) @5y pigadayy yhill (aliS) LAl Gald) an) Jiay Drechsler
kil aley daadie

Perfect stage Ul skl 5 aiall sl b jeday (30l WLE V) claal) e alall and) ity £
KN u.uuaj\ skl Ll elay iy yladll IVEN Caunl oK1 Teleomorph ) Wb au) ceuw Al s2a =Y
alaind =y Gaend ladll () a5 13 L) Anamorph s S shall e ladine alall a1 () S
miall y shall Jiaal) ansy)

Puccinia Jie sB_ ¥ sl Cojal¥l (any 35a s & sl and aay il hadll Ludall clal) (any 8 Lasdl 0
4833 ) gy Al o o (Al Lhadll g g IsOlate Al aul 40 2aly A2 aisall 134 5 graminis A2

24



dag) ) B pualaall

Al i (S5 (sl il phill T uls) dale b gemy il phill Ciial 8 aiall Sl

Y447 .le Alexopoulos elL& sa Aaad) ¢l Hlalall

. Al Al Jalail g edaall ad e Ay yia de sane JS aaini LS dilid

@}&WQMQBM\MM Al 1 s g

Kingdom :- Protista

s o)) auday

1- phylum :- Myxomycota
2- phylum :- Plasmodiophoromycota
3- phylum :- Acrasiomycota

4- phylum :- Dictyosteliomycota

leamn 05Ss ASLaall o34 ) sailal) il pladl) s
Blhays  Plasmodium  asdse Sk o 5ok
Slime molds 4! lae V) da Leale

Kingdom :- Stramenipila

L\’.ua. % Qi\m ‘m ‘ D.JA e.a.A.I

1- phylum :- Oomycota
2- phylum :- Hyphochytriomycota
3- phylum :- Labyrnthulomycota

QS Dl aSladl s3a Gl yhad
ol o gl (sl 5} gzLiial) A sl

Kingdom :- Fungi

s Hins ASLeal) 038 sl

1- phylum :- Chytridiomycota

2- phylum :- Neocallimastigomycota
3- phylum :- Blastocladiomycota

4- phylum :- Glomeromycota

5- phylum :- Ascomycota

6- phylum :- Basidiomycota

25




Kingdom :- Protista 4 <y jhill dstaa

oo soke 05 kil o3 awa o Slime molds  Adledl lie ) anly il il oda Load eus
4ae D) 48 ey Hhadll (5321 49V Baae 5 laadl (e Al dpe 3 5 0 ABS e B ole s (sl a5 e O
O Y Lgidad 48y jla LSl ey @lld g 4y pladl) Gl el dpens Lgale 3l clalall (a2 Phagocytosis
iy il (paca iad Ll V) i kil dS1ae (pacia W gaaay slalall Jan A sl Jai) gad) Jals §1 50U Ly S
2kl 5l
s Aalad) cliall
bt V15 Gl s¥ 5 Ada )l Adatiall CQLEAY) e aa) 58 3 Age ) 4305 DI (5S84l il yladll jiamy
LS 5l 5 lad) il maen b 2ad 5 0 (S s il giall cUmd e aa 5 LS (W) e ddadluial)
Lial el st ellly o 13 il e & jla) Aaldda 20085 <ld ) 585 BBl Gl phadll e (Al A sane 22 50
| alea®Y) Al Jpalaadl e 5 jaa dpsloal
A paal) o) sl (G385 L S GLeill & 685 3 Phagocytosis s sial) g Sl duedlel) <y yadll (g3as *
el (aall anly Cojmy (i ye Ll W A ) 45050 ld ASLaal) o2a Dy ylad (amy () 6S (e a2 lL K
S lae Glpaeall Jie il sy Gl e iy jladl) 03¢l o jiall gaill s Saay (53ISo0ty mold
sela¥) (L ey il gl ) Alee e

Plasmodium a2 ga 330

OsSas Sl aas 5 JSG o g0 g0 3 G (g8 Jlasdl Aapae 4 931 Baae Aaa PP A e 3 )le oo
A5 ) s A o o) gl Aaidla S S Skl DAl il Alile AL 430 @l Bhlie Lo gl
Ada e il s a3 sa 0 (sl gy O (S5 Adlide ()5l a5 50 3D ety s Vg (B5onll (oanss
Dhill Lale (s3a3, Al salall (515 pH - a1

o e Bl g1 5d)
Phaneroplasmodium (Al a g3 943310 -
LladY) AS el saablie (S (e ems a5l (sSas Baoall (e 405 (e asase DL allly 48

. Physarales 45l dclill &1 5¥) & ax 519 da 5 sall dndy o 503 50 3301 IS5 (5585 5 4 dalal 5 4l

26




Aphanoplasmodium (Al s£ agga Bl - ¥

4l A lia 5 4880 L pod JS 6 53 50 3001 ek 5 - saa ol Alle A o (ad (ST 8 Jaaie (35 el 4 0 5SS
stemonitales A5, &) 5 (8 a5 50 Bl e g il 138 23 59 4 padll J ol e 2al

Protoplasmodium (A% a g3 ga Sl -¥

il ¢ Sl ge il ¢ 3l Gl Sy Vg ASud) &) 9V w281 ()55 350 Al (5 g a5 D s
1 gy laa e daly od awa ) Baaly e Ade (I ASH die alaSly agase D Jsadys

Echinosteliales s Liceales (35 2 a5 9 32\

A Al )

-1 o2 A S sl e ) ) ) Aedhed) iy hadll ) S

Sporangia 4 s aélal) -y

O5S5 5 £ 0 dala (o A ganae dpe gl Adlall () 5S5 () OS5 1Y) e Lelalay (g giat dde ISy ()5S0
. A 503 g0 O (g Ailida ol Jal (pe L Lgd) 3 alae JS3 B0le 2 i g Adlida ) o1l 5 JISEL pelais Al
uasalls stalk  Gesalls  hypothallus  ae@ Gustill oa s ol al & (e 42 sl Adadlal) alls
gle¥ S35, spores &)Y ) el capillitium Aasall & edll s peridium <& s columella
LesSi Al &) aalig A8) jo S5 854Sy o) oll) Axtle ¢S5 08 Adlina o)) b chaw laa @b
A VO 1) Jual 38 AL gha 5] Cilial At AaDlall e Al Ca g lal) da gl e L3 0 Laadlgl) el hadll

27



Aethalia LY -¥

LLEY) G Ll ol o) o B Oloall Gany (Sars dal g iy Bt g Ll ga 3o plaill e LLEY) i
. 5alus sl 405 ) it Aaay ) s ylad iy aana) 508 LLEYT (5S35 30s ) )

Pseudoaethalia 4sdl) Ly -y

Aalla ()5S L Ll 5 LLAY) 4y | jedae daed 4 sall Jad) gall (oS pand Jiad

Plasmodiocarp s ge Sl 3 a8l -¢

Ayl Adalal o3 (e a3 s gl S 8 Ba 3l Aaii (oS5 ade i (A a0 50 3O S 5 ) 02 2a
cldl (8 Al A0 g 3N LN (655 & 50 () oLy Al B 53 IS J sl o Ldag

Sclerotium oaal) awad)

O S 5 Jiay (53l (soma s () s se 3000 Joaty Hladll geil AaiBla e ) Cagdall ) oS5 Ladie
1 (e a3l G Jeat Al Caglall 8350 die ()5 i ¥ bl s e dailay ) 4K Cla
Jrady Qi d8g e (8 a0 si s pall (e i dilia 4 paa alusa) (5 Y il 2l e 2 g0 ge 0N Al
S5 Y an B a4 Aphanosclerotium 4 e e 4 s alual (555 GaSH Al 6] 32V (e 220 )
e LS U oS alaShy GasSly s (s pun 055 Y Al (V) 50350 00 Gty Lad Ll 33 jaall (el
Cyst

Leadlgll cily il A | ife cycle daladl 3Ll 5 ) g0

A guse § 5l O sSH isia el (IS 138 A o) Addlad)l CDIE (§3ad 2ay ¢ sl il die 3Ll 350 Tasi ¥
O5SE pigie e elall G L) Guda¥) Al SH g gl (e Johall (8 Gadlise (pda g e 4yl (A8 jai)
. myxoamobea 4w s Lyl

- adll dpin S BLall 8y 50 Jiad Als all 0385 23n 523 5 5 O sSE1 LAYL § 153 T el 2ay

gliaY) 7 o) 35 A e (580 ddled) by hadll & el SSEN 8 ladll dpuiadl Blall 5 ) 50 ey Lad Lal *
e ) ellyy il Wi Leledl 4 sl 3dadlal) (e el § sl andly 3 (A jaidl ye ol AS jaiall)
e ) AS e 55 ol Ll LY o 5 4l 4l zadie ae 2a o) 523 AN 1IN Ape sas 5 5 S A sanall salal
(sl s ane ie) Al Laldial JS5 065 ) (Ll i g8

28



& e oS Zlexi¥) Als e fatl (gl 5l S ate) s (i) giey (aedlie Cpapdie JS @l *
Slb 2ay ) oS Laldie ] Laludi) 4y g3 aludil g gaills Jas Al g Zygote AsBBU) clld amy o SHL (5 9 63l) laxsV)
. ps2d g 00

Lelala 4y V) J ot (il g SIS ol Baad 5 4 5 Adabla ) 00 50 31 Jsay AaiDlall e Al o plal) b *
30 3ln 5 3 i Adadlall (e L g A die 5 e 5 o 35 gl (g e a8l 53 IS Jalat () s )0l

Apadlgd) iy shdl) Ciial
5 Sl o3 3 (hflaga (s ) Al Ll 3 3 (5 ki
1- phylum :- Myxomycota
(B ) Bae g aa) g Cia Aan Al 538 Al g A ) Aada8 I A i) s38 il Hhad () K g

class:- Myxomycetes

2- phylum :- Plasmodiophoromycota
(& Baa) A )5 ) g Chua Dl o2 auai  Jikaill ddals L oS5 <l phadll o2a Liayl (o ja
class :- Plasmodiophoromycetes
order :- Plasmodiophorales
family :- Plasmodiophoraceae
clilaall Aalide Lial pal Cans Lgmaan (aliad 3 e Alilall 028 auai g
=05 Vauncheria Jie 4all oluall & 40l Qlladall (e a32l) e Llads dlalie 4 il 220 i jlad f *
Aile pall 5 Ailall clilal) aey X5 Saprolegnia s Achlya Jie dulall iy yhadl)
8 yad Anbiall Allal) Gl e Leal jal Binie dpabea®®y) cibilall Goany o 4l sda il yhad Jalats LS *
Ul il e (8 sl padl m po s Al sl g3l (im y

29



Plasmodiophora brassica kil
dpliall Al il Dl s e Club root disease 4slalsall )sdall (o e Hhdll 138 Cauy
Sie Al e 5l Ay S clalam) A e jhdll gy il Llal (al jel oS8 Jalaill (5 lal Sl o S5
oM aniy daliiia ye ciledmill sl gl o I el sl s dleaall il i) sl gy aal)
pdal i dgay g, lall Anlaal) A gall @llgiiy s g kil o) A hypertrophy sl o el (e Als )
A e ol 3y A (adall e sall e LOIAD Sadaty a8 50all LA JA1s 4 g0 se 320 2 ga s () ) s3a])
Ual el el 1IXa g gl e dbaddl e LIATN jésy LAY JAl & g0 e D 2ga g o) LS &) e B2
& Jaalall o il dayii (aliaiel) & ) sdall dylels (ualidil g 40300 o sall ginl o) ¢l e adail
Gl sall g 5N slae AR (e oy G all 126 L () alas () agall | 4aliil g i) sad o Ll (e )l

el JLEEY Ly | e 45 slall AN iat LS g2l L AilaY de )y 3l

e 5 4 el G ) Al A dad) aaley oAl & jaiall £ sl g (i el bl AL Gl skl ()
L gle s Sl s myxoamobea e el S IS Adall Jany s 38 ) Hlass 4 Japsgy 5 Ja gl sy Gl
oA ad sl die s Hdall LA Jala dge gl Ll gall () 6S555 459 ane a g 50 330 I Jsa
Sl gl IS

Spongospora subterranea kil

35 adlia 8ba 350 yar 585 powdery scab (B saaall ol g Uablanll <l pa yhadll 13 Caay
a5 Bl mhaw Je ) I (el sl el o855 Plasmodiophora brassica shdll sba
G ALl 15000 paall JSD 138 ey il edae 13 b sae <l S JS8 aandi ASLa ¢ )l e Ll
il 138 au

30



Kingdom :- Stramenopila L sie sic d<las
phylum :- Oomycota dsanl) e hil) A

ASLaall 038 ariy | A8 sae calaa) Al GA) iyl o gaad) 13 AS paiall 1 50V ey 55 ASLaal) 03l ylad e
il ot g elall (8 et Al Gl yhadll (e ) jaS laae Auedl) 038 auial g Apcand) il jladll Al lgea) anliBac
o) A andy el Qlladall e Jiliiy jal aud s Ldsall () Leie aud water molds sl olic)
okl (g e s il e a2l e white rust sy facall (i S il sane Loal el cas s Jikl
. downy mildew (¢

AV abS Laaaal aal g caila o (lady apla g D13 AS e 49 ST LOIA (o0 Al 020 iy jhad () *
Calal) a5l g ale¥) (G aady a8 2

diia Oy Hladll alara () s o) S WS e pae g & e cp Sl s (g kel 36 e 3ke hadl) aua *
Ly

LS Jahy Weils 550 (e s (ol Jabaill 4 jla) ddpeal) G ) dnll o3 8 480 1) G pladl) ) oS5 *
Rt l) ALY LS 38 43 a g ) st Aba Bl o3 8 BaaD e gl L 6 )l e iy il
conidiosporangium 4 s8Il dse sall Aladlally Adlad) oda & oend g8 10 2a) g & g gl

Al el e 55 heterogametangia 4sbie duspdie 1d) g 50 6S5 Gk o (6S (uiall ST Ll
Oogonium 43585590 4, A1 dpapiial) ALl ewsi s 4283 Jiay 3l Oospore (and) g sall (5S35
- Anthrdium Yl e 4 SA) Lapiiall Aaslal) Lal Llals dimpll (anads 25 il

SEXUAL REPRODUCTION
in
OOMYCOTA

antheridium
(male) &

oospore

fertilizaton

ube oogonium

(female)
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20 Qb ) gl s sall DA dpin ¥ Jlad sae 03585 ) e el il shadll (e de ganall 028 & JaaDl *

A il) sl Ciyiial
Leie A ) () (3 yhalins iy Bae g dal 5 Chua Aan ] 028 el
class :- Oomycetes
order :- Lagenidiales
order :- Saproleginales
order :- Peronosporales
order :- Pythiales

1- order :- Lagenidiales
OsSas ¢ oA Akl Gl kil lladall e Adilaial) kel il jhadll (e B jraa de sane 4l 028 auiad
ol iy yhad juali ¢ g pEle e o) g e O5S B Camaa (g pkd lad e 5 e sl Adad) a5 Ll kil au
can ol S Jath LA ae I el andd Apladll) o) 6300 Al Lal LY A0S Les o AJA) Baa 5 45 )
Lagenidium _kadll 45 )l o2 e Jhe 4 1S5 sl 5 ) g

Lagenidium kil

Dbl ana 5Se Adall slaal) llads e Dlilaie ey s LY Aaad 5 Alad) il yaill e ladll 138 ey
On dilall A s D sall dad) sall o iy Jilall ladall LA JA0 gely g jile g o) & it gl (S
Aia ally Capmy Lo sS85l 1 () Ay pdadll Audal) Gl gise J855 5 Jiladl A3 (e sl 5 DA
Lmdiall Gl gall (a3 3y 5k e s Hladll HSS | AS paiall #1591 Ledala 0 5S35 2ey Led ) vesicle
2l & il e Sy SIS Gl (o) (iS5 5Y) gl YT Alial)
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Lagenidium kil b dlua gall oy oS

2- order :- Saproleginales

family :- Saprolegnaceae
le ey OS50 o il ety oLl Gliely ansi 13) Lignall Dile () oS5 A5 ) o3l dagill (uliaY)
el & 5 e GasSill ma kil Jad) S fish molds len! lie) aul Ledde (3lhay 131 @)
aie J3) 4l ghad e sall Jadl gal) (5S35 4p sl Jad) sall ae) g8 v Jadd ol sall (65 JaaDls (S (g 51
Sl e s e (0S8 G AS el 1500 e Lelalay (5 sty (g kil Ladlly

OsSes primary zoospores  (JAs¥! & sl Ly i s pyriform zoospores JS&ll g 5iesl ¢ gl -
sy AV alel Lataal ¢ 5S05 & sall Aadia 8 Ll ) 2 535 JSEN (o S Lin £ 5l

2555 secondary zoospores sl ¢ sl Lyl ens s reniform zoospores JSall s 5iSll g sl Y
s DAY s Galal Lanaal 06K (5315 ¢ sl s e Ui Lol gus)

Dl o 5 5 ¢ gl 55l s e AV ¢ 5
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S el ) g8l vie 3l 5 A0 sW1 £ oW a0l )V (e anl 5 5 (S5 Ayl 03a iy jlad (e i
<l ykéll Ll monoplantism fungus Asbewdl 3y galal 45l Hhdll e 13 daa (g ylad Jaid 4 <81 i
T Age gall AL e A oY) & sl Blaty o) day 3 (g 3N 5 AW a5 Aaalll) &) 0¥ (e e 58 S5 )
Al s (g kad lad (e 358 2ry sl (S 58 538 a8 93 (535 (5 5 & 50 b dmy o (S &334
o Aalin )93 e JS) i 4l a3 AY) audll Wl diplantism fungus Aslewd) 3550 (AUl ey
. polyplantism fungus Asbeudl 3 38 axatiay jladll _aww 1A il

Achlya _hkdlls Saprolegnia _hdll 4, o8 e JGa

Saprolegnia kil

138 Fyali (Sary AV Ay gumall 3 sall 5 Hisall @llew¥ g Ol piiall e Luals Epdall oluall & yladll 138 e,
Oy IS5 A 5y pla e (ssla (o (il B s 3 Cusall CLANS e Ol pia aladiuly usall Ll
e )l Ll ¥ e ol (8lee )y rall il Gl 0y e 4

el Al Gl joall 43 ) JSA 4l ghaul e 5 ddadla Jala AS adall $15V) Zll Luda Y ladll IS,
Adadlal) Aad 8 30 g e And (3 5k (o A V) )Y & AT Aidel) il a5 Jalan (5 okl ) (e A ade
La3l Laa g (g ohaill Joall andl (S W sy (Al (o 5l & i) (e 310l amtil (S8 55 yid) s 40 gl
de g adadla <5 a5 internal proliferation  (JAalall BESY) 3 jalay ceud 3 jala dsa g Hhadll 13a
cde Hlal) e ol ddadlad) Jén) saas

chlamydospores 2238l &1 531 G oS ladll LSS, o Sy LS
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Sporangia

QOogonia

Mitosis

Primary zoospores \
f Asexual A\

Reproduction

Sexual
Reproduction

Secondary
zoospore

IR
Vegatative \91.——-
hyphae
Oospore
(2n)

Meiosis

Antheridium

Saprolegnia skl 4 sLall 5 53

Achlya kil

Aladlal)l J20a A oY) & W) 0 oS3 2y LIST Hladll o) g8 Saprolegnia Gibdl yhdll g skl s o (5 8l )
&wj)ﬁ&mﬁbuﬁlﬂ%sjﬂ\:daﬂ&\:\ﬂécMJJMYL@U:\LSN\UAQJF}:\:\Q)J\
G Y S o oS Y B 8 el sl i e 5 (o3 g gl (e 1S ke Lo s S

Achlya shill 8 Lgaaaig &1 (Uil
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3- order :- Peronosporales

g5 e paall e Jalaill Ay jlal (5585 Lol LS ¢ Al A ) A0) Al (e climi) A5 )0 oda iy ylad
o=kl (a5 white rust cany) laall age Lie gl el sae @l de 44 5 dala@) il
Y Gl At sall Ladl ) 0p S5 IR (e (58 Al oda (8 a3l SEl  downy mildew (e Y
Addlal) @l 38 Ul 5 Lgaumi JWiS) aie 2 sl dalall e 4pe ) ddadlal) Jladi) axy Y Lge ) gl ) ja
s Lgr el Ay skl A o2 a5 AS jaie ¢l 55 () 099 e il Ll ) 2als ¢ 50 sl A )
Al a2 il ket
135S 2 30U sy Aslae B2 5 Amy gy e gm0 oS5 45585531 0 Al o3 0 EY (5 AN dagual Ll sall (00
408 e L)y periplasm  dshaisse L3 () a3 silall Sadhs Oospore (sS4 aely (5%
(i e s A ) i G e Al las ally XS5 | Al aia Laii 2 58 5 Ooplasm
&}d& OB haall e aa g L saaay ellh g ddlida JIKEL el () &}d\ s Oospres ¢ LA LS
L Ssh sl e ¢ (Kb ¢ alal ()5S 8 ik )
L sadl Jal s Ay g G sl Jadlal) Al o Adlill Lelilse A0 a3 iyl (il 8 iy
-1 e ilile 4l oda auzi g due il

1- family :- Peronosporaceae
4l Jilall LIS Jahy Gliase (5585 Jalaill 4y jlaal Lgih plad ¢ JIKEY 5 et e sall Lad) sall Jal g )5S0
ohdll e JBe downy mildew e 30 Rl (e e cand Aliladl sda b plad ¢ Al alial

. Peronospora sp.

2- family :- Albuginaceae

Jlall LA Jaly Clians O 585 Jikaill (5 b phadll ¢ il iy Jads s 55 JSEI 45 5) g8 408 5l L) ) Jal

o2 e Jie white rist oau¥) laall (= je s Al oda Gl ki ¢l Y1 48 3 pika e (K5
. Albugo sp. kil dlilal)

Peronospora sp. kil
055y 43 BS3 LS 5 Jilall sl Jala ladll 3] (g yhdll J 3ol saly 5 (& 51 Galadl (e hadll a4 gy
Cuny A gia g ALy gla 438 Hlall & 5 58l 5 AU (K0 Ao Hite Ape gl Jad) gal) Jal s () 65 5 ) il 4l Ciliass
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e A clall 5y A Basa sall a8l DA (e dpe gl L2l ) Jal a5 ¢ L e 3ala Ll ) (5SS
LA e 185 5SS O (50 (e U plae At sall bl sall st uial
- Jie ALl (e Baasse g 5 e dianadio Ll uind) 13a ) 32lal) g1 631 il
el Gl il e e 3l (bl s Peronospora antirrhini
Jeadl il e e 3l bl sy Peronospora destructor
claadl il e e 3l (bl sy Peronospora effuse
&l by e e 30 ol ey Peronospora tabacina
Lgeall g s Je e 3l Galadl s Peronospora manchurica
Sl el s e e ) (bl al el cundd Peronosclerospora sis (Al g Al g1 5 Ll
c ol B g ciall Jeo e ) alall o Plasmopara osisdl s ¢ 3,30
el mhau e dae gll Jadl sall g Ape gl Jadl ol Jalga ) geda A e Sl e (el (il je ) (585
- Shadl alill mlaw e e 5l audy jedae oy Lae Glill Cliadll

Albugo sp. skl

& 55 Ol aay o s (sl adh uiadll 1wl Albuginaceae (2 shdll 13 Ll 3 gy ) Akl )
Csan¥) sl (e geind) 138 1 3iad) ) 6 a3 58 3l clilal) e Jakadll 4 jla) A ye Lagen
B die JSU e Cliane 0585 WIAN G Lad a5 Sl gl LA JANy gty il (g kadl) J 3201
il o saiip bl Aada Ca (i e S a5 JSAN Ay ) dae gall b sall Jal ga (0S5 )Y 40
At sall Ladl gall ) a5 Ll jad (M (5% Lae JalAll (e 3l diila o Unruza a1 58 4 sal) Jad) gl (e JuuDls
Ciela L oy (@ samnall dady pian) (sl I3 35080 oda (5S35 Jilall mhans e crust 38 JSiy sas Al
C oY) facally (o yall 138 daud

AU IS A S Al ¢l 8 ey el Ay jlall bl g LN Aaud 5 pladll die gal) Lad) ) 000
gl Al g 13 gkt Jad  Jaai] U5 pilae ki Lgdl (o) aal g § 50 b B ) Adsilall by 38 5 Jal gust)
3 1)

=V el Aled 4 Gy oanll il (e Al oa iy jlad 8 a LaSp hadll laa & wiad) )
Alad sa (5858 53 Y1 Ll periplasm Adassall Lo jBlL ddalas Baal 5 dcay o Ledalay 4558 5 V) (5 53
JSAN IS A8 e e sl andd & sl 138 iy & sl s o laa ity (Al anll & sl (S5 axa 5 JS)
s gk lad aedl i3 58 aey o8 S dal g1 A0S
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3- order :- Pythiales
_: Laa pilile 400 038 auad
1- family :- Pythiogetonaceae
o8 9 hadd afg pia sl Al ol () LS Adaal) Al dae )l il Hhadll (0 Ao gana Alilal) sda aualg
. ks ) 53 43 aiay g8 5 Pythiogeton
2- family :- Pythiaceae
Bpale e JIS) Gy dpe g Ll ga ol g (5SS g Jilaill Ay jLiial A je 055 Alilall o20 ily yhad )
5 Pythium il ilal) s3a e Jlas Cagyma g i Yoo o Osilh b s uin 1) (e Alilall o2a Callis
- Oaalad) calise e () 3a¥) e 222 Gl o)A Phytophthora skl

Pythium _kdll

il 8 e )5l Dalu W) e phadl) 1aa dpeti (S s anie e JIDY A3 Y1 G sSEll s g k) sl 0 5S
OsSa Yl Y Jiladl s Jals sy okl sl o L o)) Dl mhan o ol Gl o5l ek
) & il e puiall SIS ¢ g gl o LIE) Calia 5 Jilal) DA Jala e gl Ja) gall ) oS35 5 Clnaa
ual Y e sa s damping off seedling < )bl i (2 je Jia Gl oY) (g el Hhadll s
b g A Al o gl Jedi )5 Ll gine e (2l Tan g Lea 3000 laill Cupmy 3 LEEY) dgallal)
1t 5 5 A i WAL B A0 JANS Cpiad) & pe AL Al Cun 431 WS ial) L By 5k ) 5 Al Al
ol iy (el 13 ey

sl e V) Gl jel jedaiy soft rot skl aaill (a je s ro0t rot sdall (el (1 s Casy 43) LS
e gl Hhadll o by (g okl il 5l ) gaaldl (aS ol g Al DS g Slad) 5 (Blad) Bac 8y Jiaiall (5 piadl)
ol il o) i Aagis jedaid aldas e Jaad Al ey 3V 2L JUA e laall ¢ 3all i i

Jlaii 3 ) i ) pre emergence damping off ¢ sl Jé <l pald) Jasid caainy 8 yladl) 138 o) WS
posr & soall axy Gl bl Jadd (e e e 3B ) L) Jaasy B8 & 8l sl e g sl Ll Al
Al sl el Gigaa ) o Lae Hiall ddhaia 8 ALaY) Saad Ua s emergance damping off

) A el
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sacLuay Ll a0 &3 3150 30 das¥ (g kil Lokl duadle die hilly Tla¥) ¢uasd JisaY) JS L
4030 3 gall Jilas e jhadl) Jarad Ledalay (e o) Lt Lo pladll a3 ¢ LA a3 ) g0 5 Law Allaall ey 33Y)
.l pald) Jassdty Wyl ande Lalhal Lo 138 g culdy) Ju8 3 500l e g AtV ¢ g v Laa

Phytophthora kil

late blight of potato Wsladl e 3 jaliall dadlll (1 e s jladl g Leat) () ja¥) e paall ladll 138 Gy
YAETNAE0 L) eV DA il pl (8 Caualy (sala (e ST B jaa 5 L) (sale gan (ia pall 138 Cani 28

Loe Ualdail) e Wil 8 IS JS aiad <l 3 il daal) Lol ol geanll 8 Lyl S oY el
root Gldls J3all Gind yladll 138 Capy GBS Ul oda lal 31 i el sy delae Jguan I 50

. damping off <Ll asud (i e e S and stem rot
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Kingdom:- Fungi A8 dal) il gadl) AStaa

DshY) dapda g 4 jeladl cliall e eVl lghyial &3 508 ad Y Addall iy phadll o
Cliall ey Aol e (alea¥h dalall cilivall s L 4y ohaill 480l e Dcad dpiall 4 5l
lici lgaldal 5 el sl @l ) e dadall iy phadll () 2sa8 Q) (ans dga s 58 Jaall Gy i
Conntll 038 (e Ay shail) G813 3 a5 AR il phaill 1) 3 e Leile I3 (g a il 450 Y1 Ll s
i Sl dadall iy pladll o)) | EaY 4l 3kt WSy ASal) o3 (e Llall Conll 8 480501 il pladll
¢ Bl £ 5l (e (35S O L) el ais ¢ @Bl (Al G 5 ale¥] g sl e Jasall 6K e Lol g
Dbl i e Jaad A de iiall il jpxil) de gane dalal) o3ed Adand) dgall (o z A ¢ Baal s 44dA (e 3 jle
@A gkl U3l e Lgama Callig (oSl 538aa iy yhail) Ll ¢ RhiZOIdS Jsiad) oludl ansi  salll Jaws 5y
dulle 4 W Monoblepharis _hill 2 WS Coenocytic ¢ siall el ¢ 55 (a il yhadll any A &S
& sall Jlall bW o Sall il ey | sl g il e gkl Ladldl (5 ddaall iy Hadll
. Glomeromycota <k 8 LS5 0l cVla b 5 shlad) ) AL dgsal) iy yladl)

sl b ylasl) ASTes Cavual
Kingdom :- Fungi
Phylum :- Chytridiomycota
Phylum :- Neocallimastigomycota
Phylum :- Blastocladiomycota
Phylum :- Zygomycota
Phylum :- Glomeromycota
Phylum :- Ascomycota

Phylum :- Basidiomycota
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Phylum :- Chytridiomycota Ay A< iy ladl) A
LSl oy Ganadiall T gl (3 sl s Yan U1 38 4gall il phaill dSles e Lpedll o34 233 o
aaall Gl Sl S 5 S Protistia <Lalaiy) dSlee asa dadll o S WEls g8 1A L) 503U
st o LS ¢ dgtadal) iy yadlly 3 68 Leday ) D) oLl (5 gaall jlsall 5 (g slall La jlan 8 (Sl La puad)
Clyohdll e Jiadie & 58 4 da 5Ll 5 Al GG Hhdll e gl gl ae G L) Gn 18S IDNA &
A shill aclall PS5 Legliad Camay a8 § Ay iU by plaall ) d8aDU) calid Hal) el g ¢ anlany)
Al 5 sl iy lasll
Gl el clinll 8 delll o328 Sl Hlad (iied ¢ Lgdanal g il phadll praal 4y JiSI il pladl) s
OY 35 JENS Ol jisall draagl) ol gl g Clilall ) sda 5 dada )l il @3S s leiWls G sl el
skl a5 ) 3lalial) cyiS (g HA) iy s Lal (e Slad
daladl cliial) *
¢ Jalaill 4y jlaa) (585 AN by yladll (amy (e Db Jalaill 4y L) (5 jal 5 de ) by ylad el 238 aual -
Ji Jal g2 g1 5] mny Jons WS | Al 8 Lageall Allaall IS (p Ayl oda 3 Aipel) il yladl) et
bl A padd) Gila g il (axd Vectors 4o s
-1 oA JEN G e ()5S gl a8 & i g Calide (558 Ay yiSH iy Hladll o Y
saae (SN 4 pean 5l Ays S Baal 5 A e 3 ke 5 Lhaill aua - monocentric S el salal A
DY) Sl S 10 saal s Ae s Alsila o aals oSl g ) SEN e et Ay Y
. Holocarpic
sl dagae Ao Ja g Gl 3ol A (e 8 e Hhadll s (5 38 -: pnicellular Al gals) B
Aall oda b il 56Ky Sl ol 8 LAY e e Jead RiZOIdS Lsdad) sludly Cayas
Eucarpic Jla¥) asa
ohé e oo soke Lhill aua 058 Al 028 (103 shalall (ulia¥) & - mycelium ki Je .C
C(Amia Y 5 dguda) daliae 4 ST S 5 0 oS8 e a8 jladll () S5 Lia

RSLUI ¢ 1 523 Ll (5555 385 2 gl b)) Ja0s AS jaiell £ sa¥1 (oS0 Lansin¥ ancll o3 il plad S ¥
o5 fol Lol Gty ) alal) el Gl 5a 5 AT Laga |5 ol 430 Y1 § al) AS a8 Ja gud) 43
il e (s3a5 31 303 3oLl

o) o) Al gl ABLaiall LaY) gz 5) i p 5 e oaeind) AN -
a1



substrate

o
! ® /

rhizoids

unicellular 41ad) gala) Jsil)
Aoy SNl pladl) A Ciuieat *

Aty )l Jall ) 4Bl hdll 4l s 4 sedaall &l aeall e Coriaill b adie) 5 Gubon unl) o3 auad
=1 Ay Sl iy Hladll el Copaill J Lagd g cilisi s ull Hadall (IDNA - @l 5l DNA @)

Phylum :- Chytridiomycota

Class :- Chytridiomycetes Class :- Monoblepharidomyctes
Ll LEY) 7 5) i 5 e oueinl) JISH o eanll & il e winl) JSH) o
LA galal bl a0 g otle e 5l g e Jhd OSipns o
Order :- Chytridiales Order :- Monoplepharidales
Family :- Chytridaceae Family :- Monoblepharidaceae
Ex:- Synchytrium Ex :- Monoblepharis

Order :- Rhizophydiales
Ex :- Rhizophydium

Order :- Spizellomycetales
Ex :- Olpidium
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Synchytrium kil

sty 31 Jalal) 231213 il )y ga gy 3l LAl Lim paale g VY oo o e S) uiall 138 sy

L) pall alad ¢ ABlaall 2LV 7z gl 35 g 53 e (eudadl AN ¢ JLEY) S Hhadll ana ¢ il JAla ladl)

&V G Jsaii Al prosorus Ads¥) dslaall o) sorus dslaall ¢Sl & yida olbay pladll g3 <G il dse sl

Glb aay i 3 il 4 il 4 3w A resting spore Sk g g () Asball Jsadi 8 o) dmy L dabia
, Jilall sl a5 33 585 S i 125 o

& ol 138 iy Waldadl) cils b s e Black warts  slosedl QB (a pe skl 138 casy

A Lelaad JallS e 4 sine Wi 45l e Ll AT 2ag Ualladd) e JaaSl s ada )l 3l L) cld labial)

lan a8 Belad dia yre CwilS 3 g pumd gl elian eVl teal A QA a2 (sl 0 sSs Janl AN il

Sl A g L8l ga o Ledalay Ay gla LA G 8 ke Jallill sda 5, 3l Wi ol oy O () il ) en¥U
.l i baad 4 1 A il e 5 el Ll 5 4 i) ) AUl Jadl sal) ) jaws JallN Jlas wie 3l

Aga g die 5 Ayl ) ALl A gl Jadl sal) ) pa s S st ey T pladll 13 s 550 (i Led

ila ) g do s I AS yaie ¢ sl el i ) g Jadl ) o 48K 4 gl N 85 g Aaliall Al gyl
mha Gle 83 5m sl ¢ sl) Gash e el ity Rabudl &) ) Joai o Y Al ele 8 i g gal)
Jiii s 58 a3 iy s ada g ¢ sall Canany I3 e 5 B85 (65 LA B paall bl 50 YA ) &l
Lnadi sl 3 313 35 Ly § sall il gina ol lld aay A0 a8 5 ity Jilad) 408 Jady ) 4dly siss
s ) oda 8 FUEY) o 5 staall LAY 5 dlaall 4080 Giay 4dld Jilall LA Jaly Slaill 3sa ) daii
o) A g1 abially s all o3 8 kil Coayg slll i - oaad ARal) S S clian lasy ladll ks,
J212 83 g gall 31 gill adiats GlID day 2l S8 8 J)Jle yhadll () K6 As jall 038 5 Prosours el sY) s il
OS5 5yl 28 il gina | e @l die 5305 VY A daai () () Apalie ) clalul sae s s A0 5Y) 5l
sorus il sl yhdll Bl 350 (e s jall 238 ety A 9-E Gale ladae S Sl e gl Lad) sall
Lo G ddaila JS Jala 8 ASaial §15001 230 Jeay ) ) A ) Adadlall Ja0a 4aliie V) caleludi) et

_d);lo.&ﬁvi'—\'ih._i)tgg

Mai g Bylal¥) ) S5 AS il §1 51 Ui A gall Jad) gl i 4 a1 8BS Ey gla ) calS 1Y
Cpapdie JS 2atd ~LAY) lu Gllid ¢ oY) U8 AL o) 8IS yee Ay pl) Ay sda ) S A Wl | 3ladl B 50
Ay o ey 5 ) DA (35385 o3 (A3500) Jilall ehans e U 5y eS8 () A8 U 5S) Lgunny o (filale
g ) Aadlall JAI £ 50¥) 0 S5 e dany ) FAY) L) ol diay 5 A8 jaiall §150Y)
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Synchytrium endobioticum _hdll sLa 3 ) sl alada

Monoblepharis sp. skl

0l olpall Ay A Ll Jlae V) e dae ) 5 san (huat A Monoblepharidomyctes <o il ylas
oo sl Sy Hladll ausa | aadaS anandl b il 0 aladiul 5y5k e sbiall e iy hadll 2da Jje (San
& Aae sl Tad) sally gl Jglatia il shausl ) (B )50 IS5 ) A Hha dpe g Bl a0 6S) (g okad 0 ) s

el g sl e phadll a8 el ISEN (S Al Gl el

/ ‘d//ﬁ,

Monoblepharis sp. saill 4 o) 1ad) gall =iia 533 ) guall
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Phylum :- Neocallimastigomycota ) AN iy pladl) A

L) e bt Wil culS s 1 AVE ale b CudiiS) a8y 4l oY <y ylad Ll duml oda <l ylad Cayad

Gl kil clade aldialy Gl yladll sda Jaad | il Al A lgmag i YooV oale A dda guse 4000 Sl gaa

glycosyl hydrolase a5 xylose isomerase sy ba gad 4 ) shlad) o gall Julad 8 o 31 Ledalial

5ola) cila )y Jaad e Lt iy Al o2 iy jhad 5l LS | (g guadl 2l S5 2l (leadig ol
e ¥4 e 3

dalad) clinal)
. (Usd> oLudl) Rhizods g 43la JS&y shadl) avea -
Csall A le¥) g il e Jal gu) Sa3me § 15001 Y

e aial) 5 sl LN dueimgl) il gl 3 e ed G jla) Al saY Led) kil e3¢ degall 8 jaall Y
. A0 53U gl i yY) il b s SIS 2Ll

Hydrogenosomes 4xia s as alual e @lld Ja gginiy byoi € glall La il oda iy ylad a8id5 - ¢
e A s oS sl

) gAY iy pladl) A Ciyiuas
Phylum :- Neocallimastigomycota
class :- Necallimastigomycetes
order :- Neocallimasticales
family :-Necalliomasticaceae

genus :- Neocallimastix sp.
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Neocallimastix kil

G Ay saal) il il 38 Joe (Sar . gilaall e st il el goall dyanmgl) < il & ladl) 138 ey
sakaal) 40 0 8D ) gall amn Aplee 5 Lege 150 il phaill o3 Caali ¢ Lgilal 5) Ul gall oda b
s e 3 obe sl aua ¢ () gl 2055 dal (e (5 9 e Tl 138 5 Ly S J8 (e Led 32D Jlaill Shgs

Lol 51 50 A8 jate Vel gl Jaail 4 g Alaila ) 4080 03 Jsatiy g il 508 ) sda olad)

Neocallimastix kil § s

Neocallimastix il

46



Phylum :- Blastocladiomycota
Aile Leie Al by yhadll ()5S A sall (el s 20 Ao Al 5l e ) B ) seay Glaad Al 028 Dl ket
Jalaiy Jadd aal y (uia cllia 5 4 il G elall (85 gaiall 4l guall 5 Alall &) panll 3 sall o ae 55 Azl
238 Gy g LA Aaia) A0 <l pdall s (el Jie Coelomomyces  (uin s 5 <l piall e Uy sl
o3¢l Ailea¥! 5 jlasuall zeal 5y 8 Cpalalall Cany g Al 50 & g e Chnual GOl pdiall 8 e il yladll 23] 5yl
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Phylum :- Blastocladiomycota
Class :- Blastocladiomycetes
Order :- Blastocladiales
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Ex :- Rhizopus

Family :- Pilobolaceae
Ex :- Pilobolus
Family :- Endogonaceae
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N5 Cashia aad A (V397) 05080 5 Alexopoulos did (e autiall Canieail) Cua Al iy ladl) Caias
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phylum :- Ascomycota
subphylum :- Ascomycotina
1-class:-Hemiascomycetes
2-class:- Plectomycetes

3- class:- Pyrenomycetes
4-class:-Discomycetes

5- class :- Loculoascomycetes

phylum :- Ascomycota

1- subphylum :- Taphrinomycotina
class:- Taphtinomycetes

class :- Schizosaccharomycetes

2- subphylum :- Saccharomycotina
class:- Saccharomycetes

3- subphylum:- Pezizomycotina
class:- Dothideomycetes

class:- Eurotiomycetes

class:- Leotiomycetes

class:- Discomycetes

class:- Sordariomycetes
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class:- Loculoascomycetes
class:- Pezizomycetes

class:- Lecanoromycetes

phylum :- Ascomycota
1- subphylum :- Taphrinomycotina
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4 i) aleoa DU 33818 Led) <y yladll 0313 jaaall ddiall g S jl) Adayisy

class:- Taphrinomycetes
order :- Taphrinales
family:- Taphrinaceae
ex:- Taphrina deformans
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FIGURE 11-47 Discasc cycle of peach leaf curl and plum pocket caused by Taphrina sp.
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1- subphylum :- Taphrinomycotina
class :- Schizosaccharomycetes
order :- Schizosaccharomycetales
family :- Schizosccharomycetaceae
ex:- Schizosccharomyces spp.
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2- subphylum :- Saccharomycotina
class:- Saccharomycetes
order :- Saccharomycetales
family :- Saccharomycetaceae
ex:- Saccharomyces spp. J:d) 8 i i
ex:- Candida spp. uaaall kil

kil s Saccharomyces & jued Jie daiall yleady (cend Al dpalal) Gl 4ol ol 038 auia *
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Saccharomyces spp. bl
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Fig. 12.22. Diplobiontic type of life-cycle in
Saccharomycodes ludwigi.
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(B) @il Ll jghllg (A) guxeddl jshll candida spp. kil

Killer yeast ALial 3 il

il alad) (i g ) o) G ¢ Al Axiiall 3 jaeddl G (g0 Aubiad) (g AV Jladll sl (4 g 5 =355 jaed 2
sl o iy dls s s ja ) dumiiy 5 A A4la slie ) 4l pumy dic 43l Y1 Jlad e Y1 G5l 3 0 S
O5Se A s 5 al) e g 58 andl 138 UL Sy 5 Aliaa) 3080 eliay Jagi 5y ol o ja 5 Aaitall 4040

. RNA 7z 53

70



3- subphylum:- Pezizomycotina

S Gl yhill e paall lgiaa e gadiiia 58 Y e e G S aial 3 il hadll Gl Cad pS) (e il
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subphylum:- Pezizomycotina
1- class :- Dothideomycetes
oY) g2 a5 Loculoascomycetes  AriSusall 4l iy Hladlly ailu cand Cuall 138 il jlad S *
=1 s ey Sesally et e ] 58 Jals () S A 4y il b)Y
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Ascostroma 4waSll dpially

g 51 (= Apdall Culs 136 polylocular ¢Sluall Baaxia (S5 38 5l unilocular oSl sam g dpdall () oS5 S8 *
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sub- class :- Pleosporomycetidae

order :- Pleosporales
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family :- Venturiaceae

ex:- Venturia spp.

& BomS il (el 13a e Apple scab Wl s = e Venturia inaequalis il
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Venturia inaequalis shill (2 sl 55 81 (g jall) ansal)

subphylum:- Pezizomycotina

2- class :- Eurotiomycetes
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sub- class :- Eurotiomycetidae
order :- Eurotiales
family :- Eurotiaceae

ex:- Aspergillus spp. and Penicillium spp.

Aspergillus spp. kil
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Penicillium spp. kil
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subphylum:- Pezizomycotina
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3- class :- Leotiomycetes

Caall 138 & juae (e Azl e Discomycetes dva il b phdll Wil cand Caall 13a il ylad cilS *
GOS8 PLSY) ¢ dandan e 48 008 LSV (S5 (6l Apothecium (S g il (e (58 (5l amall ()
Aitlarll GLSY) Wl ellae (s dadd e (5 0a3 Ll o) inoperculate  dddae e CaBlall dalal
e el auall s ALE o g gl V) Ly b sl g aiat e Lgh oyl b (o giad Ll operculate

L Slrall g il
Dhill 8 LS aaall € 56 Lie () o 3 Al 5 &y el Aalil) (e de giie Caiall 13a iyl ¥
okl iy yhadS clall ) je ¥ st Lo i) Cauall 138y LS ¢ aaadl a0 58 (sl o) sl Cyttaria

. powdery mildew fungi 28l

Cyttaria spp. skill g il acal)

class :- Leotiomycetes
order :- Erysiphales
family :- Erysiphaceae
ex: Erysiphe spp.
AR Galall il jhd s
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e alall 5 palaal)
subphylum:- Pezizomycotina
4- class :- Discomycetes
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Order :- Helotiales
Family :- Sclerotiniaceae
ex:- Monilinia fucticola
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Subphylum:- Pezizomycotina
¢- Class :- Sordariomycetes
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Class :- Sordariomycetes
Order : Hypocreales
Family :- Clavicipitaceae
ex:- Caviceps parpurea
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