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a-FAMILY:: Pythiaceae Pythiaceae 4lils -

Alilall dalad) <) Jaaad®
pd) ALl ¥ e Sandl a4 A Al o) Adimal) A ) Lal il sl Alilal) aual -
4l (2l ) Gl I Phytophthora sp. s Pythium sp. L dlital) o3 (2 Gawia

Lala®) daga
o Al La) (80 clgde AT o) Apaeal) ciliilglly dguac Lal (985 B8 Jalgall -2
L o5l QIS g it de yita g Ae dia

:Pythium debaryanum __hill ddal) &f jraali*
A ita i g gall) 53 gana dudadlall el gall -1
JEE o) sy £1a) L e Lud Vesicle Alaga Lobilgd (88 Al sl Adiblal) 2
gl AdsBA) iy gisa
A o) aamtia 2 B gl g JSA) Ay guany g Ay g S A 5al) AL -3
A9 A SA dndial) ABBAY) il Ay i) Appdial) ABBAY) (0 9SE ) LS DA 4
.00sphere e duaia & Baal g duday (g giad 4y i) ABdlal) g Japdl) (gl
G palid) Ja g g gdand) Chal (& Lgia Blils (&) pa) Guiead) A G -5
.Root rot disease and damping off seedling disease

® Pythium debaryanum _hill sLa 5 5 9al aga ailefl
4 jadiall E\y?\@cﬂﬂmpt@d&ﬂ\@uﬁ%@y&smmwmm\ B |
(Y juan)
ol ggd LSl g o3 L) Antheridia () Oogonia (9) cresiy ik uinll jghall -2
.Gametangial contact 4l () gal)
.Homothallic ¢usill Jilaia g 53 (e uiad) -3
L00SpOre (s § 3 (5SS eudal) AL &I 4
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Zoospores showing "tinse("
and "whiplash flagella

&

Sporangia releasing
zoospores

Cysts germinating into

&)
@
hyphae / ®

_ @ r'd
Antheridium

Pythium debaryanum _hal) sla 3 53

:Phytophthora sp._sill dsalf < jeaall®

Al ga (585 Y 4 gl Alidlal) -1

A jh dala ld JSA) A gayd 48 5) ALY 2

Jladl daud) JAI Gl g gail) g LA il o6& Phytophthora infestans g sl -3
ghudl o diaalt d4d aad LlaY) g Ailaas Ju g Aol clilall B o) LAY JA 3 Ll

s JSAl B Las 31 600 i)

Host cells
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ABid jgaall L3S wle i @il Sporangiophore Al Jal gy Gaiad) 138 jaals -4
Jual gy a3 Sl Jalal) G jh iy 48 gl) ALY il B gall) Bagaaa & (oll) dagae
Lol o ga

B Aol cila ) A Ly a0( 15-12 )agans B0 s o B A jada $1 g0 O3S -5
) g G 9 B peilaa A8 gl Bab) gal) il 2015

SN (g ohadl) ) gy g Ay AN DA el g AN (g kil Al el Sl B -6
(V) A gS 5 oY) galiiy oeaiad) ALST Guang SI3 aay g Ay AN (553 JSAN 439, Oogonia (o
ol dian la an &

Aalakall g Usllad) e 5 alial) 4adl) 2« Phytophthora infestans &5 s -7
Phytophthora = £ «ww L (Late blight of potato and tomato)
.Citrus gummosis <luaaall & daalll 4a 4 citrophthora

® Phytophthora infestans shdl) 3ba 5 ) 5al aga (adlodl

1o Wi goAT Adoh dals cld JSAI) dyigad A8 g Aliblay Jiahy eadad okl -]
G AV A ) ad) cila Al A5 il Sl 4015 (e JBI Adkal o) B ad) cila 3 (B AS jata
15

et ggd il £ o3 Ll Antheridia (3)s Oogonia () oreSi Jiady udal) jghal) -2
.Gamtangial contact dsasduall 1) gal

.Heterothallic o« &l ¢pliia £ 68 (3 (58 (il -3

.00SPOres 4w £ g1 (p oS ouiall Sl @ili 4




S porangugm/__

Sporangium

R

/
Oospore J/
Sporangiophore
_____ on infected
Karyogamy seedling r
;

' Oogomum
/

Sporar
\ .j 0 angium
,'

+, h A2
( &
¢ 4 \f/ Sporangiophore
- oninfected tuber
in sprin
/ (Anlherldlum (7# 52\‘ pring}
f

a

Sporangia and l
. MEIDSIS \ ﬁ

zoospores infect leaf

¥\ from tuber
'\ \ "7 infects
> seednng ‘
|

'. Oogomum i Mycelium / = «l‘. I (_.

|

-
- ‘ \-L-/
/ K

\ Infected

b 2
Sexual reproduction, .
extremely rare in nature "~

!nfected plant

Phytophthora infestans _ill sba 3 g

Sellutd| piiid |

' ' dile —q

-FAMILY': Albuginaceae Albuglngceae -

> ; sAlilall dalad) <) jeaali
White rust fungi uas¥ im.:\ il iy e -1

Agduaal) Uidgl) 0o Jaalag Sl (Alalsia salll agiaag suad lad) dalal 038 -2
() By i g gas B gucay Al pa g A e IS Jal gal) (455 -3
ua\ﬁiihmﬁuaqsq..aggsmms&,@w@ﬁ.&s\pwuwy@mﬁ
.w\ - o

L) bl 3 pdy caal Sorus bk g smaspé,@,gtﬁ\ypd‘\y\.@;a-s
Boguas s shill J3AY salyy Obligate parasite 4kl bl Alilal) oda <l kb gan -6
JSal 4398 Haustoria class Ju g Jlall awdl WA ¢y Endoparasite 4:L):
L 1) (alaial LMATL Jala ) aaal) OJMJ

CSasg OOSPOres sy §1sdl 3 guas gl 5 kb J36 B gua La) dlilal) 0dgy Jlall) idy -7
@M\&Jﬂ\d)awu.uﬂ\ K7 &b.\\J.uA.t

13 (g o8 JS Q) A\MJJEAMGAJMM\ &‘y)JMUMMY\u&uamﬁgﬂm -8
L2 Gl Y g UL (e (e £ 9 ey (udal)
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White rust of raddish Jadll de (¥ faall (a » Albugo candida i) qua*
disease

host -R :
epidermis /:{" . T

Albuqo candlda Jhill @.m)us skl iy ds.u.

® Albugo candida kil 8ba 5 ) 34l aga ailedl
9 oula) G gy AS ala §1gdl LgdaIy 4 gy Bl ga (0 oSy Jidly (e k) -1
(Gash b (el 5 ) al) gl ) vie 48 gal) B38) pall Hiila il ¢y 58 Lbal)
duada & Ay o dy5la Oogonia 4l duasdia B8) ga 0y oSy Jidhy uiadl skl -2
Antheridia 42,83 438 B3 sa s Oosphere
Al @@l Gametangial contact dssdal) B8 gal) (uads i) Sl 48y )k 3
Aaidlal) s dind) g Bl da glia QOSPOres dxan §1 930 (oS3 (puuial)




. Sporangiophores
wilh sperangia in cn:lms

Albugo candida kil 8ba 3 53

o bidl i

C-FAMILY: Peronosporaceae Peronosporaceae £ 3 gakall dlie ¢
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2 3 palall Alile & juaa®
Al el e Downy mildew 8 3 bl cil iy e -1
Al sl 1 aY) o dilay) jediip (sl sala ) o) Gl o ISy il quuat -2
st 9 Gl Baad Lpdand) iy hall) Ciia Crada 4380 )11 il jhadl) (pa iy pladl) 038 -3
L e Ara £ 93 Gl cily pladl) (e £ 60 Al ¢ 3 Ala¥l uam&ﬂ\ -
ilea bl it 3) Basl g Baui S ‘JJ.L... e 481 01 0165 B A o) Jad) sad) el -
.Direct germlnatlon
slal) ) zliad ¥ i) duda ) caliad) Ldlad) 985
Jalal) oo gl ary 48 5al) 1) gal) Juadii 4
dd Lgdl skl (A Jaad g dgacad) Cliilel) 4l ¥ sall) 33 gana A e Aulial) Jal sal) -5

3&\3&\9.\&5\;@:\4.\33‘}5
Ld) gald) il A3y kg Adlad) Jalaldl g & AGy ko falais) Alilal) oda (ulia) dilal -6
A gl

Ol G uﬁJ Badiua Cillaas Juuyig Sl cldl) WA oy 4y jhadl) Jagadd) 8w 7
) g JA0 ) de it o) Apad

il Jle Obligate endoparasite Jikill 4 ba¥ly 4dilall clyhill ¢ 25 -8
A oY) Badaial) Jad) gad) Alala 48 ) ol Jiud) mhacad) (e g8y Jal gad) AT 3) Ay a3l
Plasmopara sp. i) &) jaae®

ssaall g Al L) 5 (1S5 Lgaleddl g Jalad) £ g 8 (Al dgala) de yitia dulidlal) Jal gl -1

s )

Strigma 4l J8 3-1 <luidl) (e ny \galudly £ g il 43515 ) gaal) Ailda cile dil) -2
Saalg i gy Aidla Jans

saliy £19¥) 7 ATg AS alla E g (1o ABBAY O () pdila A gal) Bab)sald) ) -3
S ok 38

Downy mildew «iadl Ao 8 31 palall (& e Plasmopara viticola g s -4
.of Grape

Bremia sp. i) &) jaaa®

dady pdia uS iy Lgaludly £ g Al il cadal) 4SS cle i g e B8AY Jalal) -1
Sterigmata <luidl) ¢ 20 438 e Jasy Saucer shape Wl sle g

Baal g 4l gy dlibla Jaad did S22

S (98 A sl ALY i) -3

Downy mildew of o«ddl Ao € 3 palull o2 » s Bremia lactucae g s -4
.Lettuce

) Peronospora sp. gsiadl & juaa*

£ AL Al Loy 4 381 uuﬂajw\ﬁmuuﬁgpuﬁu\&u\ -1

Azdla Jaas 4lgd 08 Ja) A Jai pdal) Clie 408 Bala dpaa 0583 £ g 8l cililgd -2
BSaalgdd g

DA (g% A gl B gal) i) -3

Lalal) Ailad) o &3 Gaball Ay uws Peronospora parasitica .53 -4
v s Peronospora destructor il W Downy mildew of Cruciferae
Peronospora gsi ¢sa 2 Downy mildew of Onion dwadl lo 831 (abull
.Downy mildew of Tobacco &l e & 31 salull o4 e G tabacina
Sclerospora sp. g&\Mf,i




Adbla £ B JS Jany g Ll Algl B g g il 2 g pady BlE (g pand LAY Jalall 5% -1
BSaal g 4L 4

e Ao gl a8) gal) i) (4685 -2

Downy 4sbadll dliall e & 3 (alad) quww Sclerospora graminicola g s -3
.mildew of Gramineae

Basidiophora sp. gsiadl &l jraa*

JS Gl e 23 Aadl) Jaad A58 Alad g dad; Adae B JSEY Alad e 28laT) Jalad) o
Baa) g 4 gy Adibla, Jaas Al

Sl gt A8 o) Jab) gal) i) -2

Downy 4aaill 38 e & 3 paball G4 s cuws Basidophora entospora g sif -3
.mildew of Aster sp.

Bremmia Perono S Poro.

(i 3V gl iy b (bl

@ Plasmopara viticola seill s 3 )54l aga pailell ;
Obligate  Jiall gawd Ja (hel daude & cligy kil BLa 3 90 jag -1
.endoparasite
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Al puanl) mhaa ) B8 Gk oo g AT Ll Jal g (oS Slaly (i) skl -2
JSl) 4518 AS jaa £ gl (oS i) Al il o 4 5 Bablga £ g Al Jaad g Gl
(Ol g 13

bl BAl Guii o gty dSh asde Bl ot g gedad gkl 3
.Homothallic

Gametangial contact dxasdal) 8 gal) (puadli uiall SlSil) 48y )l 4

o A Gig lall 4 gl jlandl cakia O0SPOre (sdan §.9 (RS (puiad) JiSH m3U -5
Al

Plasmopara viticola shil) sl 3 553

Suilid] il |
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3-KINGDOM: Fungi Fungi <kl d<les -3

A<lall dalad) &) jaal)*

Aada g dauda pb cligla (S of LIA) dalaf (e gawal) skl G s8 -1

S i e g siat LN 1)

duudal) .&‘\%Y‘@EJ&JJ\QW‘J:\.Q 9 dacdal) cliilel) )8 Tas AStaall ol Cilat -3
Sy ladl) o8 Lgd 95 Al s AN Gamy g £ 51 JSig

A-PHYLUM: Chytridiomycota 4y il iy pladl) A -
A il dalad) &) Saaall®

b gad JS aead) (198 B g ¢ ) gda oladl (192 ) 9 olpdily AR ala) Ll ¢y 985 Lgand -1
Aauda g oSl B

L OS5Il ) (s (e g plall) amad) Jlaa S 4 -2

CLASS: Chytridiomycetes Ay ) @il yhil) Ciua

siuall dalad) <) jiaal)®

g gh i oladly AN dpalal il jlad anday -1

Whiplash gale¥) g sill (a2l g b ey AS jaia gliial g §1 g9 uall 138 iy phad 485 -2
AIA) B A 5y Jualy

S A g Adla N il £l A Jgah ) Holocarpic i) (S Jhill aua -3
A Jikaiy JuAY g Aulal) odad) cilyplad Jo gl cdladal) o Alddaia Lel Ciial) 13y iy jhé 4
el Gl 1o Haa fia 2 5 LS iy 1) il

ORDER: Chytridiales Ao Al @l ladl) A5,
FAMILY': Synchytriaceae Synchytriaceae 4lis

Synchytrium _hdll lgiay dagall dslull el Yl e A Al oda £ o8 cuand
Black wart disease Wsladl) <l Ao gha gead) Sl (a2 10 s 531 endobioticum
.of potato

® Synchytrium endobioticum kil 3ba 5 Al aga ailell
clilal ¢ 4l 8 Resting spores 4dskadl §1s) «— dalugs shadl) Blia 393 fagi -1
.Sporangium 4 sl Akdlal) ¢pe djlu
el £ 5l G (AL 3a) g g Z00OSPOres 48 aka £ g (eSS — udad ALl 2
Whiplash
Isogamy s Planogametic copulation 4glidall zLaaY) z gl 5 «— uind) il -3
.Gametangium 4xsdall A8l 3 b oo Ciliall Gig b
al & jadall 83.:.“ &gl Sl 48 jatia Zygote AaBM) (eSS gu-'lel\ alal) &l -4
i Ga cldl)
daga Ciliy pi*
Sy Wguudi Jaaig oS50 ) amy hadl) o) ikl A8 e 5 Le :Prosorus AdsY) 85
.Summer spore Axall § sl aud g Jital) 403 Ja)s b Asls
Al g UMS Lgiliy (9-5 ) dury 4 5l i) sal) (e Ao gana (8 B (A 1SOrus 3R




Nuc,&aarnigraﬁcm

HNOMSEXUAL

Enlargemant
in hast

/ release ‘--..‘ 5%

‘ogamatas

Zoosporangid .. /
In sorus o
SEXDAL

Svynchytrium endobioticum kil sl 3
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i) gkl |

B-PHYLUM: Zygomycota doal) culy gadl) A 22

a8 ey jadl) Al dalad) &) Jaaall®

dua i ¢ lgiha 558 A Aplanospres 4S e e 15 o (o siad Andd) oda 31 -1
Al

.Eucarpic Ju ida & 98 Coenocytic hyphae ¢ s gese S8 g ké J36 -2
S Bala (a5 121 lan) 553 -3

Al g B8 g (212 48 jata € £ 90) A gSa Apeain ¥ B gucy BN iy phall) ST -4
Gametangial 45Ny 4 Sal dsaadiall Bl gald) ¢ B) Aol g3 oesia) SIS (585 -5
.Zygospore A & gl Ci my (Sl € g3 0 o5 O 538 Llee o il g conjugation
At daliih Lpudany g 4y L0A) Aldls ol dga ) B gy (i W) ) alins -6

CLASS: Zygomycetes daad) ey jladl) o
a-ORDER: Mucorales Mucorales 4 -
FAMILY: Mucoraceae Mucoraceae 4lils

sAlilall dalall ) jaal)®

.Mucor sp. s RNIizopus sp. b (aega Gaia ddilal) i -1

48 5l) ABaN Jalal) 5 g (lSag podad) oladl dga g ase g) 3ga ! lad (uliaV) chiual -2
Adnsy g ds e (985 IS Jal gadl dagadag (g ol J 5 s

Rhizopus sp. u«ia -1

soaiad! dalad) & Juaal)*

As jiia 8 Jalga g Stolons ey g oludl) 48 aa g3 -]

o5 oladil S5 Akaki (1 Ao gana Aiygy A gall Jab) gal) (al g LTI -2

Bread mould J:al) ¢ cuew 3 Rhizopus stolonifer :4s1 s ¢ -3

Soft rot »adlly 4sigdll Jo g kll dall (asal uwall Rhizopus nigricans s
.disease of fruits and vegetables




Sporangium

Columella
(feeds spores)

Apophysis

Sporangiophore

Mycelium

I Rhizoids
dad) ehl) Rhizopus stolonifer & cde

e.g.: Mucor sp. Mucor sp. o« -2

soeiall daladl il Jraall®

g8 JS Janyy g odla Rdlal) Jaladly g kil J5a1 2 cidlae Yy jeda olad) 263 Y -1
B B guay 33 jha 4 gy Al

LRl Jad) B Ak () (ya AlaBlal) Jal gadl LS -2

e g lildl) o g ol Slgadly Al (A 2l s £ 53 300 o guiad) 1R g giag -3
) gl i) o ydal) Lgulany

Spores in
Sporangium sporangium
(spore case) @
’ Sporangiophore

Columella \ L_\
=2 ‘ S amm—
S g:’—ﬁ N¢

Feeding L li:\}?%
hypha _——— S—

edad) k!l Mucor sp.

i
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® Rhizopus stolonifer shill sLa 5 9al age pailefl
Claa g sda ol o 53 Coenocytic hypha ¢sid et £ 58 (s gkl J3a1 -1
A g3 B8 g (A1 48 jale € £ s (ST Bk (8 (58 (eudadd) il )
Aaadial) i) gal) o) 81 £ 93 (e (98 i) Al -3
()9 () e AL Alida Gadad c OB 058 -4
olad liga s 38k il JS Ty o (pillite (il (e Gl Gl 8L i) il fay -5
Y dapdall ABBAL ewy bA U8 Ge o guA I gim e AV
1) i AaBY Ussil A gall g dgllaad) (lipapdiall oliliblal) zanil o5 Progametangium
oSl Apuiall cig BN B uly Zygospore (A3 §s N dsaig Al Jsa UdA e
Bhan Bl B0 Tt g 48 5 Aibla ATlgd (A Jany Ll Dl

' g whemull .

' ..%\'. L "." F ) i : Cq
om0 . sgesrgum ceranng
S

/ ' A e sprangochoe
aensal - ] l ‘I.'. !III {reproductve hyphal
oyl | ! W

|

[ hypkaa forming
i | aryeeium

falmniive byphat)

e
—_— —— —

naglad soie My —mitg
ed P e, T T QNETERTDNEW stram
A, o fdE ST mpseiact ke
3 Fatieg sirdin
solen __ W~ T ]
EomuTLON Fyphae

- g = ?JNH“E-H -
(515 ’ Frasles dse - v larmed - i

:-7-.‘_‘___':;"_*":_ WD

'l [t O
AP

Rhizopus stolonifer kil sba 3 g2




i Salad| il

b-ORDER: Entomophthorales Entomophthorales 45, -«
14,1 dalad) &) Saaall®
Q\M\Q&&ﬁ)dﬁ%%yuﬂ gdjﬁj&\)ﬁd\&cm«ﬂg#?@ﬂ_l
,(cﬂl,y.uiﬂ\g QU&Y\) Ak gl il s T 9% giph Lgeary 9 il gaad) LiLdy g Lgild y g
.Basidiobolus ranarum ki Jie Gbuidd () sl cus gy -2
5933 Lan dp o alsa (oSl daa e Lgd GpsSil) Al g (e 3 ke bl a3
Hyphal bodies 4 kil Audadl) alua¥) cawd JSAI 4y 580 12 G 2o ) Lgids )
Aot Badaia i 8 53l Apalaf aluca) oda (<5 B
S i () Lal e ST Ayles (B dad g o) LS Al Al & jids 4
TIH Gisb 8 Al (ol ST ¢ Ban) g B oS o gla el A jla A 5 Jid) ga (19S5 3B
£ 0SS Ay kb Aha alual Jiad Al Gametangial conjugation dwasall é) sl
AR
pda auali £ gl Baa g a8 ga JEaTi LS 4 49 Bnae 9 (slll dagae anall B s C;:\..\:\Jgél\ -5
.Entomophthoraceae 4lile 45 )
<Ll clas (Fly fungus) Entomophthora muscae <!l sl alilall o3¢t Jiaall -6
i sS s a6 Jal ga Jiad A8id Allgy Walaa laall Gldl) jeday 3 pladl) 1igy (455l
5gd shll JaSis il sad) (B pasall LA dglsa paatiy duihaull clilal) (e g AT (A
(Obal) Aadtia § 4S o) ALT dlaall LA ¢85 ) bl (8-5 ) A 4dba

@ Entomophthora muscae shdll sl 394l aga gailag
a2 (A handa Bae ABlacal Gy (alhail AN cilas gL QLAY Alaly Blall 393 Tagi -1
W AT QL qual! dlaal) LA (e
Clal) JA1 (g kil (A el g Lgdky (3580 gl (oSl By Sl ll LA djlua) ary -2
A el g iy giaall JS alia g
plea) JSy dyiba) BIAY (e 7 g AL Taw a3 ALAN Glay Jala adalilly (g pkadl) Jadl) fay -3
PINEYES

e w »

Bypae AAdila 49068 Jalga CpoSihy iy eaadadl) LSy 4y kil Adadl) aluwad) fas -4
A Al ) Bl A Cpe g AT A )

(o) 324 ) Akl il a e Sala 35S o el Adb 1) o sl g A g¥) RS -5
Baal g B ¢S

SLlly Slay Ciysatl 13 cJalad) Ay 558 o La Gy SN puass cisgad (15K -6
Ll aay i g€ g o sl

:Entomophthora muscae bl jhé & cia o) g1 i ;Ad3ada

L) amie JSAY 458 Primary conidia dxls¥) 5aseSl and J5¥ Sa8sh -1
9 Lehashas dis g cland oSl a2 CANET (dliall (pa Lgand Asada Bala gi aDR LDy ddalaag
A G Ala) el LAY 145 LAl auay Lghlal)

Secondary 4 g3l a5 58l ¢ sSil Sl 1o ulia Jile i Ald cialad al 131 Ll -2
A1 (5-2) O il sl jae g conidia

B jaiud i) Alee Tertiary conidia A0 sasisS A gali 4L ialaal a1 13) -3
SV A g 4 345 il (il 5 SI1 it o1 1315 35b gl Sy ¢ ) i
el ld Aadlsal ¢ pda e ¢ o< Entomophthora muscae bl 13 asidieg *

W
W



¢ il Gametangial conjugation duasdiall 581 sal) o o135 ok (8 il Al *
... -Zygospore (3 ¢ s ysSis Hyphal bodies 4kl s
4dh 4L 5 Bdlga (1< B ) Ay hail) Ahaidd) alua¥) aS S Gish 08 (eudad) ST ¥

Baa)g b oS & gha dlleds

sporangium (conidium)

sporangiophore

Entomophthora muscae hé & 4& gl dkadlal)

\“ ; I

A o
W

Germinatmg Candiophore
hyphal body w'Clgt ,gv'f%eéopmg

Mucrlaginous

Germinatng Deélached
Conidltur Conidleun

Entomophthora muscae shé & W ghi g &l o<l) ¢ gl




& MK 4
gk (guilohl] gl |
C-PHYLUM: Ascomycota Ascomycota dxsll cily pladl) 4 -3
sAniSt) il jadl) Al dalad) &) jiaal)®
g5 (e QS ey CngSill a g okd 38 (e AR dpeusl) ) s Gl -1

.Septate hyphage audall
LS Aneny Banlg A4A (e cilige il acen (39S Jp g bl JJAN aga g Y Adkal gl 1530 -2
Al A

tla) (oSig AS jaia i £ g3l (oauiaD) Lo ALK YA T g dpeaia g dpaiaY B guay ST -3
.Blastospores 4l £1534) -
.Oidia «@lug¥) -«
.Chlamydospores 433l 1541 -z
.Conidia < gl -2
1oL el M AsCUS (S oS JA AS e i £lg) (i) L ST DA w5 4
JSd GlIXS jhadl) g o lagl LedSiig (E1sl 8 LIS ) £10¥) 230 Cilidy g Ascospores dssl

/ RETT PN

@ld o sSig ASCOCArps dwewsS Jlad Jaa LS duwsl) £194) o 4y glal) (uluSY) (85 -5
 Adlida qus) i g Jlsd)

SUB-PHYLIM: Saccharomycota Saccharomycota 4w < -
CLASS: Sacchromycetes Sacchromycetes i

sciuall dalad) ) Suaall®

NO ascocarps 4 abwa) G gSi ¥ g Jghill dua (e dilal g Laal B -1

.No ascogenous hyphae ¢«ks3d 8l ga cldila (585 Y -2

A denda A8 8a o S cliily J8y o AN salal) asad) JS4 -3

25 il Lada ¥ iS4

ORDER: Saccharomycetales Saccharomycetales 4,

FAMILY: Saccharomycetaceae Saccharomycetaceae_4lis

Alilall dalad) &) uaal)*

3 gall g 48) 9il) gedas o 2 i g Adumall dpay (1985 g Hiladd) Jia AIA) Apalal iy plad i -]
Al i lgia Julal) g by Sl i)

Oa by Ui ae il Liuda Y SIS JSAY (5 gan ) (5908 AlA) gala) acal) JS& 22
L5 pdilaa AaB)

Aoa goa 94 9 S1) A gannall Al g Agala] B ppeddl 4y p2adl) 4080 3

Saccharomyces cerevisiae («ia

dala cUaada

de ganall Al £1ga) o) Agpudd AR (e el Ly A0 B ped b (B £ e (S -1
(1N) A gas ga 5 S1) A pannall dgalaf g (2N ) A gou g S

QsSig a8 il () o) ApewsS E gl (sSig p i Ll (Al AsasS £ 5 (108 (B ) sl -2

g pad 41
(2n) dgpadl) L080 aa 5 6F (2Nn) dpa g a9 Sl A ganall A S & 5al) 22 32 -3
2l g

CpesS (p g o) Aais
A i LA+ S £ A Aol g



(1N) Lrasusag Sl Ao ganall Lpalal Lagha JS o pad ld St Al
» oSl A1 B gl dag i 0 9S praiad) ALY il -

GELL (2]

N & MEICSIS

SOMATIC ey
CELLS {x) p S

Saccharomyces cerevisiae skl sl 3 592

SUB-PHYLUM: Taphrinomycotina Taphrinomycotina 4sd cal -w
CLASS: Schizosccharomycetes Schizosccharomycetes «i<-a

sciuall dalad) ) Suaall®

i) Al g Liada ¥ JALSES -1

.No ascocarps dws jlai ¢s<i¥ -2

ORDER: Schizosaccharomycetales Schizosaccharomycetales 45,
FAMILY: Schizosaccharomycetaceae Schizosaccharomycetaceae 4lils
4lilall dalad) il Saaal)*

Ao g a9 81 A ganal) dgala] 4 i) 440810 -1

Aaldaa o) Al 180 (84 )

Sl JR13 81 a0 Apilall 0y oS5 i) LS il -3

Schizosaccharomyces octosporus (i




GERMIN%’

GQ%

(%50

ASCUS I

©

WALL
BREAKS

‘\ &y :“9
\ KARYCGAMY

S
ASCUS WITH MITOSIS % «2,\05\
i

8 NUCLEI ’@
ASCUS

WITH 4 NUCLE]
Schizosaccharomyces octosporus hadll ska 3 g2
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CLASS: Taphrinomycotina Taphrinomycotina << -b
ORDER: Taphrinales Taphrinales 4,

1A 1 dalad) &) Jaaall®

Ll e 4y ,Lad) il ey jhad -1

Ao i ala) 985 Y L) (o A e GalST A1) 028 iy yhab (<5 -2

25 0 La ¥ 450 o iy plad il -3

B1 9l AU oLDIA (oSl i il (g ok I 36 JS ()9S il a4

153 Aalai 3 _phas das y i oS o) dpas g £1 500 (oS D) LS 36 -5

FAMILY: Taphrinaceae Taphrinaceae 4lis
e.g.: Taphrina deformans Taphrina deformans o« -1
Peach leaf curl disease ¢ 3 (3s) 2l (4 s Gusesy

e.g.: Taphrina pruni Taphrina pruni ¢« -2

plum Pocket disease galaiall il Jlall gl (a4 Gy

caryogamie

zygote [
mitose |

™

diplophase

2 novaux diploides

cellules apicales
des hyphes infectieuses

—. cellule basale

o \ ~
gl cellule ascogene
-

oW

hyphe

a dicaryons N+N &

S

cloisonnée

4 noyaux
haploides

haplophase
R
gu mitose j postmeéiotique
o) secondaires
=
2 ascospores asque jeune
= asque contenant les
o :

8 noyaux haploides

ascospores

cycle biologique de
Taphrina deformans

cellules foliaires du pécher
(face supéricure des feuilles)

Taphrina deformans 3a 5 92
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il Joll gl el |

SUB-PHYLUM: Pezizomycotina Pezizomycotina 4 <l -z
a-CLASS: Eurotiomycetes Eurotiomycetes i -a

-ciaall Aalal) & faall

.(Cleistothecium) 4aliall 3 i) e JS& 4y 8 S i o (5 g3aii -]

(2l G o g g JLA At gua g Ay g S abiSY) -2

D Jay ¥ ol A 3 el 3 gad JANa £ Y1 B aa B Sua B guan (Sl laa Jady 83
,G»b.m KECARPEN sl

a9 Ay oY) 13 anada (g kb J58 g 4

el 52l (a paal) U b Jariods Apaluah) Aad] L) pnny Al pa ) il b o -5
g ) 5 LR Auldle R (mdl s p gandl ks Lgdans cclua¥l g

ORDER: Eurotiales Eurotiales 45,

+4 1 dalad) &) Saaall®

ATy B S B guan Ll Jadi el e g (5 alll acaal) A B flana (ST (ulSY) -]
Bl JA1 st £ 5Y)

b ) 95 dpensl) 8 el (-2

A Lk A8 g Adimal) dga Lgalina -3

FAMILY: Eurotiaceae Eurotiaceae 4lils
e.g.: Aspergillus sp. Aspergillus sp. o« -1

+ il dualad) il Jaall
A slall g Al B 3 gall ¢ ) 9dal) camas gl g (4 -1
rllly Guaall g Al B LEEN) pl 9 -2

Gl (gl AR aaal) B e (e<iy Al Mol cluil el Lo Al

A g W L)
gl Jaaly 431 i pH 5 3uluad) cilajd G daaly Glite Jaad e ladl) 4006 G

ARA Al Jaba g1 B gadl) o S8 Alead A1) cilag 39 (e dpaad) 18 e AnlE _m
.(Imperfect) Anamorph (e (iadll jghll -3
i A <l Sl gl Jal gad) Lgia Ladi daadiia LYA dlia odad) St s o 4 4
JFoot cells dsadil) LMAIL LMAY oda
skl Cleistothecium gsill (e Gla 98 g oai amd (oS euind) ST &Il -5
Emericella sp. o«ia
Eurotium sp. (i



: “ s,
vesicle o conidiogenous
cell
(phialide)

if.

' .l «—— conidiophore

foot cell
Aspergillus sp. o>
e.g.: Penicillium spp. Penicillium spp. u«ia -2
swiall dalal) i) el ®
Clibaal) deliva A Lalaid) Laaf A Blue mould @Y il e JLEEN) gl g -1
(il Y1 g 4y gaal
CroSal A anda (5 kil 330 Imperfect o3l £ gl (e QS it ghll S -2
.51 gl daa sLMA
(A LA e LT V) Ly oS Jal g B pidilsa (g okl I3 (e Ly -3
tR s Culd) (a2 e falaie) Penicillium spp. owda £ s ciiuat -4
haa gia) JSAll ewd Stregmata @bl (o aaly cia Jeay Jeladl
.Monoverticillate
s A Metulae <lapdll pad dlie 2155 clill) Ga (pika Jeay Jalall o
(P JSA pawd Phialides <ladl) el daual) cus) il (220 clay
.Biverticillate ke
u.u.:é (S e clia g oy 8 e (piaa) Gilidl) (e b ghaa EDE Jany Jalal) d
Polyverticillate Jal gad) amaia Gl JSil)
10 5 e 985 Penicillium spp. il 4uau sl Jal g2l Lal
Biverticillate <Monoverticillate) JW&N) aiy 55U Symmetrical -A
.Polyverticillates
Boblie & Asymmetrical -B
sOpeaing Jiady Penicillium spp. shdl wisdl gkl -5
Talaromyces sp. g«
Carpentales sp. g«
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Conidia

Moioveiticilate Biverticillae Polyverticillate

! l
Symmetrical

Asymmetrical

Penicillium spp. o«is



s i) g

b-CLASS: Leotiomycetes Leotiomycetes ‘-M -b
ORDER: Erysiphales Erysiphales (&8 gabul) 45 -

:(Powdery mildew) (A8 (abil) 45, &l jraa *
Aagie hgid A g Adlida JISEL il g 3 (pe 230 (5 an (Blia 5 9 S (5 il amaadl -]
C,.A.\.,..umM@M\@MJQJg\mwﬁgamﬁ\wagﬂe@_2
4l ggd) £13aY) Ao g mdlib (3 gaa JSdy Ala) il ¢ ABA (Al () pay cliilal)
(el sa g i oSl aiadl) ) ghal) Jiay g g claill
Lede il 5 phad () yal il (ulia¥) ¢ 23 L Erysiphaceae (& 8l il i -3
A ) )31 Juualaal) (B3 S il
Powdery mildew of «-iall s &8sl (alnll a e s Uncinulla necator -
Grape
Powdery mildew <idadl)l Ao Adsl salull (& qw Erysiphe graminis -«
of Gramineae
Powdery mildew «sillghgldl o Adal sabul) (& e Phyllactinia sp. -
of Oak and Berry
Powdery gl o Adal) (aladl & s quiws Podosphaera  leucotoricha -2
mildew of Apples
Powdery mildew 2,8 & Adal pabull (& s ey Sphaerotheca pannosa—~
of Rose
Powdery 4zl dlilall o &8sl (bl i ;e s Microsphera  alni -
mildew Liliaceae
Ol 5 (315 VLS lill i) 5d) 013N By (358 sy Bale (G 9 Sa) 2 (5 ) J 31 4
Al g Ay ol JSA Lanaia (Appresoria) (bl slas ) Aol g Lgy uaile jlaill g
m%é\sﬂ\gﬁd\ L@u#kﬂﬁw&u\ﬁ@\ Jiladl LD (e 0p 138
OS¢ Leviellula taurica il as La (Ectoparasite) (>l Jikil) £ g5
.(Endoparasite) A 4dilas
Aaild A 68 Sl g ) (g pdall) J5a (B gl Ca A o<l oy (adadd) ) ghal) -5
Cro Adedis WIS (S 4 ) g a1 408 jhal) A0ad) 8 Jalad) Algy 3 S dlacly g A8 A Hitia p
2L A gy Jalad) oo Jualii 31 gil) B g ABLLE JSAL) Aalaa gy ARIL) B SI) (il oS1)
Aas ) QU3 g g Al g Ay g ) A cuilS 1) e YL T Lgdladi) aay Saui o<l -6
2 slall ApaS AL cpa (B Lgi 59 (e %70 LS Gt Adle Bayi gt LA Al g Al slall
AG8at) 03A i AT TaB8 Lgi g (a %10 #) 56l B GEE Al g s AW §) a1 g il oS
Bokad) ghliadl ‘_,A gi,.éﬁ\ galal) Gl el (ans jLES
s o sgdally A g SI) A el alaaW) T Cinal) Juad Al cupB adal) st 8 -7
(AL ) ) Lot J gt i a1 J gl Qolll sliam (A 9 Lga dagall] dald g Llaal) sliae Yl
4 S ) 5 0 0S5 A palil) alea¥) ) 9¢d (Baeun 9 guialll die A3SID £13 g graal fa jea¥ld
Ao AN g Al oS S pand Apuia
: oA Baal g Alile 40l oda ai -8
FAMILY: Erysiphaceae Erysiphaceae 4is
DA (e Wl ally (ulia) i audal dlilad) o g

oSy e -1




Nl Jed -2
AS) adalt A€ B el Agiaa) il g Adapy Akl 23 9 31 Erysiphe sp. -1
SAalg S (a
Ay S G S andal Al B pall) (Addiia dliay Bae1 Lgd 2 g 31 Phyllactinia sp. -2
A9 (S (e JAS) andat A a8 il (b jliud) 4l Adila il g 31 i) skl Uncinulla sp. -3
A5 S G AS) andat dunsl) 3 el cp il Al il g 31 i) k) Microsphaera sp. -4
) g (S audalt dunSl) 3 pall) cAdasey Akl 23 530 Sphaerotheca sp. -5
) 5 (S audalt ApunSl) 3 pall) cqumidl) 43 Lgd) ) Aulaidl) i) 93 Podosphaera sp. -6

SEVERAL
PHYLLACTINIA
SPHAEROTHECA %:‘
ONE ASCUS
ERYSIPHE
4\
SEVERAL ASCI
PODOSPHAERA %“
& l
/ "
ONE ASCUS

MICROSPHAERA

SEVERAL ASCI

@ Erysiphaceae il iy had 8L 3921 aga aile
O dabaa yal) il oS HLASS) Adandd g9 oudadU) gHLSEY -1
LNy (Antheridia) LS Lagdall B8 gall (uadl Aol gy oudadl il 2
.(Ascogonia)
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$9a3 3B A A i) g <uld Alla JEAY) Ay g oS 4 el S 5 (G 90 i) SLSEY il -3
bl Guda o lalaie ) SiS) g aal) g s e

Lwsl) Bl b (e QM Gk e clhil ol AlaY) juas -4
.(Ascospores)

T OConidlum

0 S0 © conidium \
o\ X <

-Conidiophore 1‘.‘__ L
o =2 Mycelium

- i?lﬁﬂothocium

Mycelioid appendages Overwintering Young cleistothecium '

T Mycelium

Sphaerotheca pannosa s 5 92
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guth idbuid] g
c-CLASS: Sordariomycetes Sordariomycetes 4, gl <y hadll cika -¢
2 ) g AN il yadl) Chal dalad) <l Jaaal)
Ot 333 Gy el (i g Ada 423 Ll Perithecium (rad 4098 dams L (683 -1
Paraphysis 4aiall Clilel) (e 23e b (i 32 8 LS Periphysis 4asial) Clilgl)

QST B ) Jilal) ganad JAN 5} (g bl ISR (1o 5 890 Ll Perithecium ) Ladi -2
Bl £ 53 cua Lgldlay o) Stroma 4k duda mha e

Ascogenous hyphae dxws 311 sa il (e (uliSY) L -3
4 JaTi Y gl jan Auaila g S ) ghaud) g1 Aol gua (3555 bSY) -4
Unitunicate ) a5 ¢ o< ulasY) -5

Ll 59 s ALy Ay Buger Lpaline Gl CasSHl aa puda ook I35 LAY -6
e b A &\33\ -1 uis

ORDER: Hypocreales Hypocreales 4,
FAMILY': Clavicipitaceae Clavicipitaceae dlis

i) g 45,1 Aalad) <l Saaall®

A o) dgaad & jlad dpdia JAN2 ) gakaa (19S5 (59Ul (g ) anead) -1

£ oAl Gl e dygla g Addia (sl o JSA) dilad g (uliSY) -2

Sl ol o 40 £159) -3

.Sclerotium e cla 5 awd () 4 o8l 3 juaall J gali -4

(Olgd (pad calid) Aladll Allal) clildl Ergot J o 4y Al 318 ol -5

Ergot <sS¥l o s s Claviceps purpurea s adiladl ol & (uia aal -6
Aobadl) Alilal) clily e

® Claviceps purpurea shill sl 3 il aga gailefl
Ela) o aissl A Lla¥) jiaay dladl) Al il Ja)) & dlaY) adse -1
st
g chall Al A Jeati S Y Ghua JA1 duani oS day oS (oS Jialy adad) gkl -2
JSA 13y Jhdll A& (Sclerotium g awd () g kil Jad) 3 uas
Oy Aguadh (1985 A 4 el cilbpdial) (e 238 (58 (g aal) awadl Sl gl L)y A -3
SIS0 g aS aa A AN e s A S (Bl Cpa de ) il dpdal) Gl ol
L oS 95 g Ly YY) Gy (o) LS Alas AR Jugal
SAD Ay ) AaS £ 50 8 gy (ST (985 pauianl) SLSEN il 4
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Claviceps purpurea sk sla 5 5
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d-CLASS: Dothidiomycetes Dothidiomycetes i< -d
sdnall dalal) ) jraal)®
Ascostromatic fungi Axs dpdal) il cily adlly o -1
.Bitunicate clual) A5 ¢ 58y (sl -2

Leliln g i all ¢ 230 g) (Locule ) 3aalgdd e Lo Lal g gind dpunsl] 4 pall) dpdal) -3
S amall dpdi Al Baalg 488 o dpnsl) 4 pall) Lpdiad) cugial 13) ¢ ubSY) 2 g8
.Pseudoperithecium 43l 4 ) g il pdal) e 13¢d9 590

ORDER: Pleosporales Pleosporales 45
+4 1 dalad) <) Saaall®

S dpda o (g giai ) Bl -1

LS dadel) clidgll Wdn gy oY) gad Ball) e ubSY) gall -2
L JA) ) Al e a5 AN (Pseudoparaphysis)

FAMILY: Venturiaceae Venturiaceae b Wd dlile aa1 -3

boaplly Wl G g quew ¢ Venturia inaequalis (wis Aditall oda auig
.Pear and Apple scab disease

® Venturia inaequalis il 8L 3941 aga pailedp
JSs Acervulus 4uasisS A g8 JSd 438 ja Agaui oS Jal ga (oS Jhaly (ouadad) okl -1
Adlay) éygewiw\ugiwﬁhu%*ﬁd@&h

4583 doandie BB ga g Ascogonia Aasli) dsaadie B8 ga ooy Jiahy wdall jghll 2
. (Stroma) 4sws 4xda Haa Antheridia

gl awall Gad Locules G (B GabSY) (e 28 GeSi eadal) AT U -3
JAscostroma

Jinaequalis & $il) am A aaally o gludia & IR Ga (985 ) €1 541 4
ASCOSPOres 4w €153 s} Conidia <l s Ll dbayl jaaa -5
A ga ol g) U il (3150 Abua¥) aBiga -6
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Apple tree

Released in blogm L
ASCOSPOres B Ascospore ~
9 . Penetration by

\\ germinating ascospore
- -

Penetration by
germinating conidium Subcuticular

! mycelium Inl‘etmon
Scab lesions

an fruit

Mature Conidium

pseudothecium
containing

# asciand
AsCOSpores

Conidia

Conidiophores

Subcuticular mycalium

Infected
'+, leaves on
= ground

Fertilization

Venturia inaequalis sk sba 5 92




kb (o0 bkd| gkl |

b-CLASS: Leotiomycetes Leotiomycetes i -b
s ciall dalad) & jaaall
Apothecium « <z Joil) dudS dad gall) el ‘_,A eSS A Ll uis PXNS |

MM\J\CJM\J\@“\MOJJMUj&&JA\HY\A@J

U gana Lol 4y il el (558 sgdiig ol 43139 o) gl dgand g Ay o L) el (1985 — 2

. g guanl) Séw\uisuleji Gasm

Caal aa g g Allha daliila 4 dyg S (oS g ((Truffles ) Lasll cily ad 8 4 palll slua) — 3

:\.Uﬁ\ o

Lidee 8 ( Operculate ) dgilad il yhad u‘“ da 3 sl il gadl) Gl — 4

LAda §1 ) Z oA S sl pusll il A8y )b e falais) (Inoperculate )

e X ﬁ\ﬁ\bkww\ 3 _al) Gl 5

GSY) Jaaly Al pad) Alay Cilsig ( Hymenium layer ) duadd) didall — |

. (Paraphysis ) 4asiall cliilel

duaidl) mhl\u.bu_d\ NN &*9 ( Sub-hymenium Iayer)mal\ Caad ddgdal) _ o

. A guia 4 yhad o gl e il g

A L) Jaalig QS eanSl g (e Adlga dpaad 9859 ( Excipulum ) cadal) digds d
. (Medulary Excipulum ) ¢ i3 48 g ( Ectal Excipulum ) 4 A& cual

LB sbd (2l el i Asbidh £1 53 2o 55 LS dga ) Al iy el L0 — 6

ORDER: Rhytismatales Rhytismatales 4, -i

4.0 1 dalad) i) el ®

Ga Agiadl) dBhal) (B3 gakia ()90 Apaalsl) 4 el Lgabaa) (il A0 030 il plab el -1

O 213 g Ay SUaka g Jilad) il s

Glsl s Al a8l cuaad) Rhytisma acerinum b 4l o3 o A8l (e -2

Apdall quun Aandl) o3y (el Jhelg Tar spots of maple leaves ¢fuidu) <l

T (b 8y gakaall A il aleal) Lgtind ks g 4By gl o glall pehaadl o gl ) 618 gud)

A3 5l

St (on Ly Lan Lgh e B Al el By Al g S0 il o) 1540 -3

Al 8 585 sy (A8 ) oll i) pelanadly

FAMALY: Rhytismataceae Rhytismataceae 4lis

e.g.: Rhytisma acerinum  Rhytisma acerinum gl
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ORDER: Helotiales Helotiales 4 -ii

FAMALY: Sclerotiniaceae Sclerotiniaceae 4lile

+Ailad) g Al Aalad) il Jaall

Ahd LSl g Al gha gl B e g Ay gy §1 0 (pillae & ulSY) -]

daad o) dpa B g duls 0580 OIS Ayl galea) (84 Ein (e Adilia iyl ol )
oad (Gl Aalis g3 A pana

Sclerotinia fructicola shkills lilil) o ik lgany dpay 48 jhay (luny galina -3

Sclerotinia il Wi (gala¥ly Chadalls 4y pall Ll Al ofall G sal qual)
LU o A odall gl e s fructigena

i S Jal g (39S g B S il 58 Al gSa Apauany B gacay Alilal) 03 iy plab alina ST 4
o yila dygh A Jalga o JSA dpiga g dggdan o oS Judh dlala e i
&n Monilia gwis 4sé ) 3923 4 Monilial stage (Lo sal) Jshlly jehall 138 o allayg
Al iy yladl)

i) ) g e dgada dpnsl) LAY -5

ALY G2l oY) e Jilad) cliill 45lal Aie Sclerotinia fructicola skill -6

Leaf blight 48 9 4adl

Blossom blight 4 4adl

Twig blight 4xiwé dadl

Fruit rot Jtal jée

Sclerotinia fructicola (Monilnia fructicola) o« -1

Sclerotinia fructigena -2
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® Rhytisma acerinum Jhdl) sl 5 ) 5l ags pailel
Aouda Y G 4G e jadl) eltiag Y -1
.Spermatization s o) 581 A&y oy Luuda <3 2
JHlal) gl Agatl) dBal) cad S g shadl) gals -3
Lk £s Llahy (s o (g giat Bl Aoty Apna B s Ll (03 LS U -4
B o) usl) Aad 2 AaT8 A (e g AT
AdAl) £159) Gk oo AlaY) juas -5

Rhytisma acerinum Melasmia acerina
Fas conidios o
par€f|5|s I ? espermacios
Acer sp. ‘3"‘- "
/ capa \
gelatinosa \
verano « n «
ascosporas 2 ¢ asexual(?) B 0Dﬂn
clipeo ﬂ
sexual
\asco célula
conidiégena
o célula
apotecio espermatégena
invierno
\ primavera . 0
/ clipeo acervulos<_> \\\\u,,:\\,,\pl‘l
espermogonios ‘\&‘,I: uik
=Sv) U ,(')

© M. Piepenbring & C.-L. Hou, CC BY-SA

Rhytisma acerinum _kadll 3ba 3 ) g2
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@ Sclerotinia fructicola shill 8l 5 ) sl ags (aile@
S A9 S il 68 o Abdis Joaai A il Al oS Jual g Sy (155 (i) gl -1
.Monilial stage ¢ssisall s shlls ple Gl g A jilia 4 gad

Spermatia 4= S cSi 3 Spermatization il o) <8y A%y ey Loads jilsis )
JAscogonia 4§ g

Mumified fruit 4 sally saud dlaal) 5 4l -3
(Gigm 1 A gana A B A B ya (oS uadanl) LSEY Il 4
Aagan o g S Els o g enigditad 8 (ulisY) -5

blassom infection
spore germinalion

ascospores __a» \ and infection
= A _"'-L T

g S s
i | I ,'ghf
E cng ngj;r?:: ) \ ; twig
r 1 mnke«rs ‘yf blight

mmdr

iy prochesd -

/g

N,

upq.éhec:: 4'_, | ” fruit
produce " B infection
from mummies % ‘*"’ﬁpnruﬂnﬁnn

on ground r of fungus
iy

overwintering

mummy on free

asci in apothecio

I-" “-.-'1!1

FTI LT T S

Sclerotinia fructicola shil) sl 3 552
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kb Besilied] il

e-SUB-PHYLUM: Pezizomycotina 4sd cal —g
Pezizomycotina

CLASS: Pezizomycetes Pezizomycetes <
ORDER: Pezizales Pezizales 4,
FAMILY:: Pezizaceae Pezizaceae 4lis -j

Alilall dalad) &) iaall*

.Operculate 4xidsd (ubsy -1

Epigeous 4l gl (358 sals g i) ) -2

e.g.: Peziza sp. Peziza sp. uia

s pudall Lalad) & Suaall

A gl 3) gally 4l 4 il of Adisl) GLEAY) o daa sia gudad) 138 £ gdf (s -]

damad Ak JAI (e Oy ladn @@ G G893 AURY ol aall G5 -2
4 ghe B gy dual all (ulisy) dBdal) ol A aagiy dadld 44 Hymenium layer
Aagic by LUAT (g AY) cailay Saa gl

b g 5 o Ll lpae JSAN (S (g pal amial (1585 -3

(P A el 93 il £ o8 ga g Peziza aurantia Jie JSis Le guisdl 138 £ 630 (e -4
U 1 30 g e (A ) Aalusa) g3

FAMILY: Morchellaceae Morchellaceae 4Lilad) -jj

Morchella sp. (il

:g.u.'\eﬂ Aalal) ngau.“*

True morells AdSall ey ) gally (uial) 138 £ 58 i -1

.Morchella esculenta g sil! W-ia g JSSU dalla iy b -2

Ay clila cld of 5 Akl Pileus 8 smilill g Stalk Jabs Wb Saals 8 yaS Ay el Lgala) -3
.Spongy fungi 4t ci hadlly e A Aadiuy) La dad 4uds

Ay gl (uls) (1 dppuadd) Afdat) (AL 5 cldlad) (g iy gl o) JAEL dikase dpuadl) A8ukl) 4
dayie 4y gt £193) Apilad Ao aa) gl) Q) (g ging Aagie &l i Ly audali Agillad A gl
L)

QS O uly ¥ Laiia kb Y38 Uiga 4y guaal) 3 gally 4u5al) 430 LB Bale hadl) gaiy -5
Ao ) edaes (368 4 el plesa)

FAMILY: Tuberaceae Tuberaceae 4is -jjj

IO g da sl s aa JBLSL g Ly g) (A pdih M) Tuber sp. shd Lgwlial aa)

FAMILY: Terfeziaceae Terfeziaceae dlis -jv

paly Helianthemum sp. b Jia 4y paal) bl Gan pa JHSTE (ulial 38 anay
Aalial

o) LS cams  Trimania sp. ouis -1

agut) Ll s Terfezia sp. owis -2

s osililal! dalad) &) jiaall*




et A il mha cad Aaiiie e gl Aaliile Ay S ABlea 4 el alua) 0S5 WA -]
Al B4 glanll 3 gall e daa e Hypogeous
Mycorrhiza 4k  sda 43 gSa 48) 1 ULl (ary i aa lgda ) Gllady -2
Ll any 4y il alesad) (e Joadi Ladly slsgdl ) GRXERY il kil oda @ £1aY) -3
Inoperculate &xiaé & L& gall (bSO (o il gaadl Gy 38 (ha LgB ol
S el Lgalina g Truffles slasily cily jhil) o3 e 4
o (198 A1 4 (o el anunl) b e Al 3 i -5
L Aaa%a LA e (158 Outer peridium s e
A4k Jidig 588 Veins @as o) <isd WUAE Gleba dwad il dBhic -
S g a\;ﬁ&u\y@J&\@uu\wamm Auadl)
gl o Ayl o) G g Lo Wgha JS (s sing Aygan o) JSAD 48 S ubSY) -6
Mhuuha’ﬁ\gd\g\us\guu\gﬁu\dwjn\g:uj&u«uﬂ\
o) g A Al Gadil g ABul) Aa g o Adgaa s Ala) e oSl 252 54 oudal) Al L7
wu,s..tg_mm,mﬂschu al o Jal yall 028 u\;mﬂ\emmugsa
$ 35l JULY Guany 4d) aiiny (g iy ladl) 028 (A Baga ga € Ascogonia -l ¢ aiixy -8
Bloill Aagaje WA (pa Ll hgidll Laliy Somatogamy gawadl oIEY @k oo
(n+n)
@ Tuber sp. shdll sba 554 aga pailedp

Hodall jlaal) il £ 5 gal Gash oo Blad) 39 Aylay -1
gl GIBY) Gk e Gaag Ad) Jliayg ABall Ax gy g e b ewdadl LS D
.Somatogamy

dokd jda (oSt Gk (o dadle JaE ABe (989 ANl cad bl gal -
UL ey ) 53a e Mycorrhiza
&) A5 Asla A gy aliST Lgliay (g gad e Ay pa GuS) 5 (g 9T ) ST U 4
AS gdia s

Peridium
Asci

SPORE
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Tuber sp. shé & oo ahia

pianta simbionte

GERMINAZIONE FRUTTIFICAZIONE

fusione di
miceli micorrize

abbozzidi
carpofori

micelio primario micelio
: secondario

aseo MATURAZIONE

sez, carpoforo
diQ02gr.

sez. carpoforo
di 3 gr.

particolare della gleba; una vena sterile
(v.s)ira due vene fertili (wf.) piene di aschi

gleba peridio
carpoforo a maturita'

Tuber sp. bl sa 540
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OO i g |

PHYLUM: Basidiomycota Basidiomycota 4kl <y ladl) dadi -3

1A ) ey pladl) Al dalad) &) Jaaal)®

Qllal) By gl Basaia dudaall Jalgad) cpdil) LAS anda oSl a g kil J3RD -1
Clamp LSSl VLA and dpd ol Jalsall Mo ¢ gSH 5 e S o o siny
(AN g g S g kil J3al B aa g5 connection

GIA S S g A alid e 0685 Basidiospores 4l §1s) oaiadl A il -2
Basidia @l jlll pew Jo&)

an i e Adylatia () 5S0 a g 4 LR ol 4 ) Lk ) A ) La iy k) 038 Adima -3
.Mycorrhiza 4 ké s & Si g clilull)

clasbdl Jaad S Basidiocarps et dpil A abaa) 0 calial) 4l -4
Aol £1529) Jaad il 3Ll

Sy g¥) oSt Gk 8 o) Aaild e A la oSl Bish oo Al O L) a5
Aeciospores 4:&) £1s¥ 9 Urediospores dausdll £ wig 4ijailly as il )
Ao o) 4l clagd o

iall A Aplee Juant (81 Auanaiia Ao ) 5 1o Ay L) el bl 6 i1 Y -6
Lot g Loaia (plilide il (o ¢phaid G Somatogamy gawadl Gl 8 Ll ¢y hay
sl OB @k e gl Primary mycelium Sy kil J5a oDy
bhgd aa X Spermatia A4S dawda 44K Gl GeSH dua Spermatization
A g kb 36 (St eadad) ST mily 440 4B Receptive hyphae Judiuy)
A i)

L35 ey yhadl) b (g phadl) SR ) gl

:Primary mycelium (i) kil J 331 -

.Basidiospores 4kl §1 53 <l e Lidy -1

e g g S Ao ganal) dyalal g 81 5il) dgalal oLDIA ¢ oSl i £ e (585 -2

/ :Secondary mycelium ¢ & s hdll J 3 -

Lol Laada (pillite (il G euadad) SN Aol AN kil 3R (e Lk -1
' () 8l amad) 0 BV

¢ (£) AV () QoS Laalaal 4o Al oA anda oSl a gkl J38 -2
Aa g ga g Sl Ao gannal) dpalal g Liauis (piilida

:Tertiary mycelium A& g kil 3 -z

s 53 sl 30 cha Ly -1

A 2 el L) 00850 (aaiia gh'y Ay ) AL SBA 2

CLASS: Teliomycetes Teliomycetes wiua -i

il Lalad) il jpaall

Rust fungi jaall cikd Jia 45LaY) 4L o 4ba) Llih okl ady -]
(Smut fungi asdil) cb yhd Jia 45,4831

A L) (585 Y Cieall 138 iyl
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Ll pands Ak Aaglia £ 530 08 5 A9 Teliospores Alal) &1 sl Jiati ciay jdl-3
29 Metabasidium 4l alajlall Gt odd <ull Probasidium 4slsd) alajlll
Aa e el ag dauda ¢ 5SS aal) el yab

ORDER: Uredinales Uredinales (Rust fungi) fxall e hé 45, g
+4 1 dalad) <) Saaall®
Jaal) dady g lad) pan) Galy sgdi0 Blal) 893 A ) gk (lamy (Y and) 13gy Cuani -1
Ay glall Laat) 5 98 LAY JaSy Ladaa) dluliia ) ghal (el Jads faall ¢l jlad Sl 5590 -2
Microcyclic (ramd 8 _ualll Slaldl 5,919 (L) sk) (wad) Macrocyclic
9 sl Jile (oulile aga 9 Adba 390 ki Pyccinia graminis var. tritici ské -3
Jial Primary host (i gl (bl Jile g (g ol @iy Jialy Alternate host «gbie
Heteroaecious Jilsad) ubia 9 diaia any (plile o ddla 898 a3 kil 4
Autoaecious Jiwd) gaal b (13 pamy aalg Jile o Ala B g0 iy M) il
dhial) o agul) @) faa (a3 e Puccinia graminis var. tritici geiad
.Black stem rust disease of wheat
Ayl qua 4 ge gkl Puccinia graminis var. tritici obdll Sba 393 Jadd
reb LS g duila g
.Spermagonial or Pycnidial SsStasmed) ) gaiSil) yghll O
Aecial or Acidial stage ¥ g (L) k) -]
Uredial stage gl sk -1
.Telial stage Ll Jshall -111
Promycelium or Metabasidium As¥) adestall joh o AU Syl sk -1V
stage

.Spermagonial or Pycnidial (A sSta_sed! g saiSl) jghall -O

I b 03 (S B sl cgliall S e ALl Bl Gl fay
JIAd Tam a3l (e B aay iliaaa (9% 9 0L (G gady g Jiladl sl (38 A oY) (gl
GuSI Al oda and Lilad) 3 pdial) A Jilad) gand 8 3 gakie 4890 quS) i 0 Sy AIEN)
Ldla o Jalgay i€ sle gl Gy Pycnidia 4 dsgl 48 s
(RuSd Doada 4 S Claa ) cilbadila pad) (0 Aada Jaay Jala JS Spermatiophores
S cliilgy and cliilel) o) Glpmdl (e Alad o gsai il sle gl dad
il @Al i) plo gl Aa g (e g AT Ludla jpud) giali Laais (Receptive hyphae
sl ol Gudil JLiay) clily pdli ¥ ciludile paudl) Luuda Lgde ddlida 5 AT ADL JLsiay)
LSS 5ok (38 (s (g i) O Y g ¢ g i) O Y Al Juaal g ((gaisyl

Aecial or Acidial stage @) g} (L) gkl -]
JaliGy Cua ARl Ada jal) (A (g dl) ) RBY) dagl (g oIl (g pladl) R (e Ly
Ail) guandl o 43 ) oLl i) mhand) do JOEN ApadS caS) 5 ¢ oSl cildl) JANa (5 g3 3Rl
Ay st il Bae 1B ccuS) ) o AT AndY) £ 5aY) gudal die g (Bl ) B 0 9S
L) Bl Cr Al 068 gl ) o) Jala 08 L) Jalgal) (e Audis Jaad
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(A 5 g (g kb 38 (oa LT LY oy oY) Al At 4 ) g S 0105 (AN g o
(s

Uredial stage ¢4 skl -11

Y L) £15Y)) ALY Jilal) quatl S ) o) L) $laY) el sy
£ ) it (s (i c:\.h.'n) Aalatl) dlilal) il caalt @ity (rod) by Guat
Jala Sy (o530 g kb J38) Gl d anda (g okl J38 (oSl A Jilad) o dudiy)
Lol Jalgally and Jalsa Lgdilay @l kil J3RD) GeS B8 gy Jiladl g
B (B (oS Ay sl @A) aa)y a9 deay g8 Jals S Urediophores
Elo¥ly faall 4pdi G oll) o) jan Ay sl @Bl GeST gl o) gl (eSS PNA Cipal)
izl b ISR 2y ) 1V e ST oy g9 LS s g8 an3 Ay g
1) £ ol Cildua
$9529 ) gl B 5 Gana juad Jala o Jany dgdia glan 539 Ay i) AL AN gala)
AN ) (63,9 Al gy A giena B guay (5 985 D Jal Aay ) o) g day Jf e

.Telial stage sl okl -111

£ pand) Ay gal) il ) O gai Cum o) il dry o) s gall Algs any ) ghal) 138 ay
U8 ALl Jalsally pand Jalga o (s siad Ll 5 fullg L elge il D Loy
IS GeblA e S aglia laadl (A% ¢slll 39l Teleospore by (LS & g Jesy Jala
Als Blsd) JSdy pUAN 38 phadll by dladl) clildl) o aagyy dyely) 4l 44
psr k) oy a4l (2 « Probasidium (A s¥) as bl (s Al & sl da gl
.Metabasidium I p g 3kl e bk Uaid & oS0 @laly A Y

.Promycelium or Metabasidium stage aslastall ;sh o) 4dlill ciay 3Ll sh -V

pedilg dga guuga g Sl Ae ganall Al B1gi oSl glaaiily Al £osall Ulgd Ja
& (989 AN (gl J a1 ) ANl i Sl A N Jalgs A sl ) sl T a8
oSl Apid) Aad AL Caid (4985 AdA IS LBA ) ) AN iy Sl sl Al e Jal g
Juilg AN g ohll JHRI (e Al £ Aag ) QST iy g B 5 Al JEIE a5k E s
(SR Gl s g qgliall Jilad) Guaall
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= o e
Sigpr B Setrvagona & sl =
Tring nparzalia bod

tritici sl 593
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Puccinia graminis var.




O mid|9 Salal| kil

ORDER: Ustilaginales Ustilaginales (Smut fungi) asdill ey had 45 -
;:K_..ul)ﬂ Aalad) <) aal)*
padill 13 el SmMUt padil) o a (e Lgd dpsa bl i) o 4y ,L0d) cilldl -1
S Aa) g Cidlay Slaka g dxania ()98 () Lal daadiia gl g &l S JG Jualaldl o) el o
B fiaa 58
O BUke A Teleotospores 45k ) Teleospores 4sks §1s:) Jiad ¢ gual) i <) -2
a9 3l okl A4S o) Liuda (idlida ol o8 o dygla jlaad) ASiia 439 S §) 50l
Ay g asadlsl) £ 5290 (oSt Alilan ARy ghay (5 3N (5 shadl) J a1 e ALY £ o) La -3
Aok gl Ay (S Ll
soilile ) A5 andl Al £ ) bl A8k e Talaie) 4
/ / FAMILY: Ustilaginaceae Ustilaginaceae 4ile -
Lapeut Lanalla (3559 (A0l § gl il oy Ly (g 3hall Jalad) g Alitad) 038 31 j3) jpal
L ) Aandisl) el <) ¢y 085 9 Al 3 g0 A Sl 8160 Lgde LA DA ) N Lia e
Ao g 9 S A ganall AU AN £ gl Blaka o) A8 pdiSa ALil) £ 6 Lgd
Uatilago sp. sk s dlilali s2a & uis a2
4 421 530 Lal
.Loose smut disease of Balery sl Ao quilbud) aadill i Uatilago nuda
aadill sl Common smut disease of maize ¢l sadlll uws Uatilago maydis
514l 3 4 Je Gall smut of maize  aiad)
.Loose smut disease of wheat 4kiall e cuilud) asdill s Uatilago tritici
.Somatogamy gaead) o) 28 pwiad) SISl 48

Promycelium Yeast-like sporidia ®® Hapioid nuclei
@ Diploid nuclews

—_— C:I:-‘\:::) [] Plant-associated

"Pheromone exchange”

— @ =
"Mainsis" \' “dimorphic switch™
&
1
Teliospores Conjugation hyphae
@ <& = > — & >

O g o

“Spore formation™

Dikaryotic hypha
{ - se )
Fragmented " ; "
hypha l Plant invasion
(e (_:"D "Nuclear Invasive hypha
fusion"

%._

Ustilaginaceae 4lite (2 4Ll ) g:¥) bl 48y jha
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FAMILY:: Tilletiaceae Tilletiaceae dile -
Ia)gay pue g euibd Llaa (58 Al o) Apad plual (o sSTY Alilad ol il b
) Aol 0000 Lg&) gl L AS) gl 16-8 O Ladse £ 9l LSl £15Y) (e Aluady (4300
L58 Gualdll 324 ¢ 9558 5000 1591 Lal . Sporidia Wyl e lska o) dad; Aipus
B &1 ) G S o) pmalaa JSdy o) (o018 La) (ieSip ild oy gasly (S lgadaa JA)
Adli il g5 e (g g
padil) e 3l el (udal) &\y\ iy Tilletia sp. shdl) ga Alitall oA PLEETEGYY
;e i) Jia il
) i) padil) 4l Lpesa Adaial) @l Gy G Tilletia foetidas Tilletia caries
awd) dadl ) Apdd dad)) e AN AL sewwy Bunt smut disease of wheat ¢l
JOdall
.Somatogamy 2wl ¢ SBY) udal) sl 4% jh

lll M | it
‘ 1] Il|l \, \I'. ',‘
\ \':'. \
, , \ i 3 Diseased
) ‘4\,&% b A ear-head
'\'“/f T 2| i\
= /) V/I — .\"'-l
Secondary sporidia * ~ Flower \ :
t < PR \
| / |,-/ \% N \
| \ | : 7~
/ \ | Flowering
| ‘ Ni§ stage \k \'|"'“\
|f'/.’\—’} — /

st
le'\}r&»‘-/
r’ /\&
Germinating ‘ e _,..-f "o %09

spores '\ — 5

Tilletiaceae Alile & ALl §1 5 i) 44y 4h
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00 yuiand§ (suiled] pusiid |
CLASS: Hymenomycetes Hymenomycetes «ia -
siiall dalad) &) jeaal)*

‘ AT (g ol 33300 e Uil g ¢ <3N B0 Basidiocarpsiisad plual (5% -1
O LS Abgdia 0985 ¢l Lal B aliag daudal g (3985 Hymenium layer duwadll dddal) -2
Lgalll day 48 0k praali 3B o) Agladl)
.Ballistospores 4iudldl £ 4L oandy ciiny £) g 3lhali 3
b omndlll] ca LMol 5 Jal) (B Gills dueladd) aadial) ils o duadl) Aidal) Jand 3 4
B o s AT il g LN A uS) i el o Jasd B
1] A0 cye Ausnd ) Al Calls -5
A3l £1sa) dag )l ghad B Jaad 450 8 ) duilad saa (195 AN Basidia <lujll -
Y LS il il Apds Jed) dgilalga Lyl ¢ 985y Paraphysis dasal) cililgl) o
A 1) Jaad
QS Aaial) cliilgll g Sl (a Laaa a8 (68 Cystidia Aaal) <dlaysall -z
Aot Al (aa

ORDER: Agaricales Agaricales 45 -a
FAMILY: Agaricaceae Agaricaceae 4lis

sAlilall dalall ) jaal)®

B S0 dallall (Cpaladl) agpdall Jadd AN cilyhadl) (e aael) A ganall oda auai -1
ddial) @y killy Pore fungi il <lkd ol Tood stools dabud! cpp) all s
42l g Stipe Gbw o s 5ias agsiall Coral fungi 4sls sall cily kil g Teeth fungi
.Pileus

Apdd o) ith o dpala g il dpand ¢ 985 3B 4 il alua)-2

Somatogamy sdwall o)) 5B8Y) ial) S 4% jh-3

JAgaricus sp. sa ddilali o3a 3 (uis aal 4

Pileus e
. ':."‘,k _.’l.:'-‘ r : :,.o:.

(Cap) ‘ i -/.:’I‘.:;r_: Lamella
- a3 (Gills)

.. & 4% e

".o:'i_ - ‘: g :l

’) ..‘.'."’."I':;/' 0 |: . ',
SRR i G (s

ctA KR £ ,‘; Annulus (Collar)
G\ L e Stipe (Stalk)
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Agaricus sp.

Fig: Section of gill
Agaricus sp. daald b o pius ahia

ORDER: Polyporales Polyporales sill i b 43, -b
FAMILY: Polyporaceae Polyporaceae 4ils -

sadilall Aalad) i) el ®

comalall gala o) Lith ) Ll (98 qaldl) (g i) sl -1

Akl Jal) (e Gl gl aa g5 8 guadlil) o) Aal) (o Aledd) g 5ad) (B auaddd) (e Yy -2
Agadll

Polyporus sp. s alitall o3a 3 (uia adl -3
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FAMILY: Hydnaceae Hydnaceae diiwal) &y yhadl dlils i

sAlilall dalad) <) jeaal)®

oSl adY) £ gda o gali duda Lgtaga (1S5 -]

i) ddgdally 7 JAY (e Jalal (i) e (g giag dadll 0 mlacd) (5 all) acad) b -2
Jax 8 el of 8 paia g ALy gh ) 5 G sSig

Hydnum sp. shé sa dlilall o3a & (uis ap) -3

Pileus

Hymenium
layer
Basidospore
—0
Q
Hydnum sp.
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Q8 i 1§ bl | gkl |

PHYLUM: Deuteromycota Deuteromycota awadlill &y il 4ad -4

:_Imperfect fungi 4edlill il jhil) 4 dd dalal) &) Jraali

L Luia ¥ ISy ainl) gl (e Lgiln B0 o185 AN il kil (e e gana Jady -1
O N g5 QIS aaial) ) lal) CILEIS) a8 qua Lay )

13¢5 Al o) ApaasS) iy pladl) ) a2 AuaBlil) iy pladll aadad) ) ghal) (3985 Bale -2
(Bl Laly g2 68h gkl Jiay 19 Anamorph gedlll jghlly (audadll jghll o 3ty
.Holomorph ¢Mies Laads s Teleomorph Jelsll jghally wdadl jghal) o

Lo A kg Lgelgil g Lglledl (B Gilias Al cilad oSl ik oo edadd) il -3
L A gl iy plaidl) g g CaDEAL

e gkl J5R) dagie clyhill (e de Ly clpbill ¢ de gaxal) odd oty -4
.Mycelia sterilia

Ol gl g Gl o Alidaia GUAS o cililadl) Ly o daa yia AuaBlll) cily dadl) (s -5
Al iy yhadl) Ciiuat B Badinall (uud)®

i gsl g g a9 ) agag -1

Sl ol S S g gy JSA -2

Ageaiadl) 4 pail) cus) AN g 53 -3

CLASS: Coelomycetes Coelomycetes <iua -i

sciuall dalad) ) Suaall®

Jalgad) Ll 5583 Al g Pycnidia 4 de gl L sSh ciuall 1aa 30 8) il
1 asedl (€ ) Cada 393 5 abead o 9 Acervuli doas sl cilay Sl ¢ o< o A o<1
g ui\ dall
ORDER: Sphaeropsidales Sphaeropsidales 45 -a

e Aatd g ApaiSl) A oW1 panad JSAI A8 50 Gy glad JAN3 Ay 5Sh) Jal gl ¢ 6855
L8kl e cilay 581 A gS) Jal gadl Jasi «Ostiole A=)
FAMILY: Sphaeropsidaceae  Sphaeropsidaceae 4lile auai

Stroma 4 ciluda 93 algill gala cyell) 3 gul Alilall o 318 2Ky sl gl
A Apada JS J8dy gl e gl) (e i gl ) Al (daal

Septoria sp. cdall L4l

65



Septoria sp.
ORDER: Melanconiales Melanconiales 45, -b
LA LG Loyl JAN dualjia Ak Ay Bomad Ll Jalgal)l i
Jciuaal) B pdy il gali Al g Acervuli daas <) cilay oSl i 25 Pseudopycnidia

FAMILY: Melanconiaceae Melanconiaceae 4lile auai
JSSIAY) eu Al cldd cuud cldl) o dlikie dllad) sda 313 aliea
Anthracnose

Colletotrichum sp. gaiad) Lgddia
Ll el g il g Adalalal) o 5 380 AN (e a6 2

COLLETOTRICHUM

Colletotrichum sp.

CLASS: Hyphomycetes Hyphomycetes <ia -
sciuall dalad) il Jaaall®

il 138 andy cdgand o811 Cilay oSl) g Sl due DU g oS5 adny Cuall 134 31 A1 Uia
Jalgall o lgadi 5 dapks dllisy £10¥) (1 9lg paaay Jet Why Lagiy Jpall) (Say (i
A o<t
ORDER: Moniliales Moniliales 45 -a

de jita gl ddase c@}h\giﬁﬂk\*\iéﬁ@j‘ 0 A1_AY da ¢<I) .&\JQ\J‘M
Araia gl lgudany oo diadia (g 5 b o 400 oS! Jal gal) oy o<5 38

slaa oailile e&d:

FAMILY: Moniliaceae Moniliaceae 4lis -
Bpaia g g ABLAS Culayl oS il iy pab ot

i) Lgllia

Botrytis sp.
Verticillium sp.
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Botrytis sp. Verticillium sp.

FAMILY: Dematiaceae Dematiaceae s -iji
Gl ASS)a Alilal) s dn o) A%l o<1 g Auaui oS Jal gal)
oabiaY) Lgltia

Helmenthosporium sp.

Early blight disease dkalakl) o 3 Suall Aadll) (42 30 e 53 Alternaria solani
.of tomato

Cladosporium sp.

terminal spore is always
smallest of the chain

ELASTOCONIDIA
CHAINS

N\

_ chains of spores
may branch

hyphae that bear
spores are dark
and thick walled

Cladosporium sp. Alternaria solani  Helmenthosporium sp.

FAMILY: Tuberculariaceae Tuberculariaceae 4is -jji

Gt B2 g ga Bmad Lani oS Jalga o A gana Lgdlani o8 (580 Al iy plab aual
.Sporodochium 4k 83t
Wilt dalakall J 923 (sia sal cuasal) Fusarium oxysprum f.sp. lycopersici & sill Lgltia
.disease of tomato
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CLASS: Mycelia sterilia Mycelia sterilia <ia -z

Macroconidia

Microconidia

Fusarium oxysprum f.sp. lycopersici
s cinall Lalad] i juaall®
S s sana A5 Sterile fungi ubdl Jal dase Gl hilly @l hill ol oX
S BN Led oSl da Al (5 k8 38 3 Ay phad Ja gl (e ¢ ¢S iy yhadl) (e duilatia
Aaidlall e At cd g il Jans
Rhizoctonia sp. ciad) Lgltia

b

Rhizoctonia sp.
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