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Order: Erysiphales
e.g Erysiphe
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Class: Mycelia sterilia
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Class: Plectomycetes
Order: Eurotiales
e.g Aspergillus, Penicillium
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Division: Eumycota
Sub division: Ascomycotina
Class: Loculoascomycetes
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Class: Hymenomycetes
Order: Polyporales
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A1) Jala g1 e AL

Potato Dextrose Agar (PDA) WbUad! 45! Jawg-1
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Isolation from plant tissue: 450 daudy) G J3al) —2
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Methods for isolation fungi from soil 4l (s <l kil J3e 3ok

Direct plating method 3_ bl de) ) 30 48 )l -]
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1 gm soil 1ml 1ml 1ml 1ml

Original
inoculum

Dilutions 1:100
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[ Zaalal) 3 jalaal
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Examining the Fungal Culture 4:_hill £ ) jall (asd
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Macroscopic examinationcs gl il -]

Growth rate sl Jaa -1
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Pigmentation (&sY) clasall -D
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Microscopic examination gl gasddill.)
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A. Place small drop of suspension on slide

Edges touching will e Y
spread suspension \ =

©DaveCarlson

B. Gently lower coverslip
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&Y Jsal -4

Al jrall Galia¥) sy -5

g ; Petri dish (top)

Cover slide

— Fungal tips (actively growing)
‘gi‘— Malt agar plug

“—— Microscope slide
<«— Plastic mesh/stick

‘. Filter paper moisten with
w sterilized water

Petri dish (bottom)
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Applicator stick
a Glass slide b Small portion paraffin grease
N A b ;

¢ Cover glass Forceps
¥ S > % 3
< / / - 4 /

¥
, R ‘4 12inch | >' 5 'l.cm’

Wire loop l
Mycelial growth around the agar spot edges d
h . % Molten agar spot
i Bunsen Burner
I ar Slant
Applicator stic? Forceps A l
g Mycelial incculum
(- & — f. Cover glass Y% e. i
- DRSS o v
= PN
9 — P — 1
Edges sealed with paraffin grease
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Mounting medium

Tape with fungus on top
0'——— Mounting medium

/ (= = /L Slide
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shuttersteck
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Lab work flowchart

[ Molded bread ]

Apply the tape to your index
finger with the sticky side out

Apply the sticky side of the
tape to the mold surface

Add one drop of Lacto-phenol
cotton blue on the center of
glass slide

Press sticky tape onto glass
slides, observe under 10X and
40X objective lens

Septate hypha

Vesicle

v

Conidia
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sl g el gl g A jedaall e talaie ] elillas 838 ) Gy ladl) ans
Kingdom: Protista <bilaiy) dslaa- |

QYL (o a3 (Plasmodium) a2 50 5%k e 3 lae W Gl ASlaall odn il jlad ol
rod G day ) ASLaall 628 sy (Slime molds) dsedgd)

4slwll Kingdom: Protista
<=3l Phylums:
Phylum: Myxomycota
Phylum: Plasmodiophoramycota
Phylum: Acrasiomycota
Phylum: Dictyosteliomycota
Kingdom: Chromista s' Kingdom: Stramenipila il v d<laa
o ¢l gl I (il sandl 51 531 ez LY ) Y SIS LS i ASLaall o3 iy ylad jpal

S 4500

4Sldll Kingdom: Stramenipila or Chromista
Phylums: <=3l
Phylum: Oomycota
Phylum: Labyrnthulomycta
Phylum: Hypochytrimycota

1? i dagu adi g Kingdom: Fungi 4d8al) cily jhil) 4staa-3
dsll Kingdom: Fungi
<=3l Phylums:

1 Phylum: Chyridiotmycota
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2 Phylum: Neocallimastigomycota
3 Phylum: Blastocladiomycta

4 Phylum: Microsporidia

5 Phylum: Glomeromycota

6 Phylum: Ascomycota

7 Phylum: Basidiomycota
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Myxomycota 4l <y jhil) dad
Class: Myxomycetes
Sub-Class : Ceratiomyxomycetidae
Sub-Class : Myxogasterromycetidae
Order: Echinosteliales
Order: Trichiales

Order: Liceales
Order: Stemonitales
Order: Physarales

Mycology

Division : Myxomycota
Class : Myxomycetes
Order : Stemonitales
Family : Stemonitaceae
Genus : Stemonitis

Order: Stemonitales 4% -1

e Al 4818 2 jo 8 ALl sl il 3 5 (s L (SI00 (lL L ae va
Luis 15 &= Family: Stemonitaceae 8aalgalile 45 )l oda ol 20 & 5l 4 jlad 0 K
.Comatricha sp s Stemonitis sp. il le 515 W S

s e S SV Ra sl g AL G Al il yhadll sl a sl sa 5 i Stemonitis sp
Sporocarps 4 sems Lol ga (S Sy g ¢ Allaall Ak I ghliall & QLA i)
dagiall b s odll (e 480y Ll s 5 4 tiled Bai g ataell aie oy Stalk  Jla (e 4 san
u_S).ﬂ\ LIATJ} O A€ SpOTCSQ‘JJé—HA‘ e b S ala ¢ Jand H\}Capﬂhtlum
A seall Bl all Jala Columella 2ex s2l) S 55353 5 a0 Peridium (o> )B <Dl
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Comatricha nigra

Stemonifis fusca

Capilitiums reliant
- Ia columelle au filet externe
250

Columelle entourée des
capilitiums
63 X

Sporange

SRR i »{gx

C-pllllh:m (brun)
Smeonrsdn et | () O
(2 Pextéricur) O

400 X

@ ©
Spores dans saline Détail de Ian
5.6 x 5.3 pm columelle spiralée

Détail du filet
1000 X
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Division : Myxomycota
Class : Myxomycetes
Order : Trichiaeles
Family : Trichiaceae
Genus : Arcyria

Order: Trichiales 4412
Gl s 31 0 ana Lad IS e a3 3 35U g Ay ol A BAll gy a el L) 5
:&_}%UQ\J},\_&“ d._"\SQ\}J\ Qg gy -L-A.-jjﬂ‘ cJ\JJY\u\S‘éJBJﬁ)A%M\ A aalk
Arcyria sp. s Hemitrichia sp. -3l Lgibial (y1a g Le 53 14 e 5815 ulial 3y die ol

Sporocarps 4 s B8l s (p S S s ANl Gl phadll 4w s 5 Arcyria sp
dagall gl e dSy Sl gle 5 S 505 Lghledaie audiStalk sl (3l o e
ple xa O A nadllg ji aall Spores Gl ysrdl e yaSalael Jand H\}Capﬂ]itium
Aalsh @l gl ot ade JaT o) o jla s bladad s Columella 2 sad) 25
Ll iaf o1y 8 Ly calladl Joa dalite shalia 8 "L 0yl Cayas L ol "Arcyria” oeis
o Alhas Jedicay ) b Areyria sp da—da S paailla sy e by L Salyy
O Ailite o) sl e ) g iad) A LS Ay gaadl) AN A olall A gl L8 g () suy Blan A Lblne
Wil 4 Arcyria
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Division : Myxomycota
Class : Myxomycetes
Order : Liceales

Genus : Lycogola

Order: Liceales 4% -3

pac c\,.ﬂug‘)“ 9 &._!JLS}.)J}AJ'M\ c:i,g)}mﬂ\ adaalal) zbﬁ‘)f\ Aﬂ'luz\qw‘)ﬂ\ L@_\:\S\Jj cQ}m 4t @\J},\u
(Pseudocapillitium) 43S daie hasa o s 5iats 4y e dll dliadll agag

5 Bl Gisll e g 5 s il s auly Wyl s el Lycogola epidendrum sbd)l Jie
Addal) dpda Il QLEAY) e sy

Division : Myxomycota
Class : Myxomycetes
Order : Echinosteliales
Genus : Lycogola

Order: Echinosteliales 4 -4
iisle e Lala i oda ¢ ) il i Giilile ) ol dad o laa s juaa A
Lo gl lila 0 g g0 A5l 038 aelae pramy Sl LaS el ) (e daslall () s 31l
Peridium a sz pm elde Ladl @) ey (¢S5 Ay 5lie Gl e 5 L3l o s e Areolae
ol prwallidadls 5 <5 A3 T Sporophore <l sl Jdla (o g Si o e Aoy 88 (38
48 el Peridium et 0 S = &) 523 Ll (Peridium o—e dmle bl 5 45 il
il Al adll by e A dlas ol li) i ay Gl Gl Vo gunil g0 all 7 samiaie 5SSy
O I yiaa Gl s Jala A e ganall s ) il 5 KT 5 S5 A Tdlal) 4 g sl
$s—iny Yo s pk s Protoplasmodium —s¥ as—3 50 530 5 a 35 555 5l
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A baila 3 580 (5 pn O3S Hghal g (P IS e el dl et dada glda a4
AV o3 (Y1 o3 50 3o (MRl g il a2 sl s 5T A o

e ) 33 sy 3N Echinostelium sp. sl Ja g o da sy Guilile 40 5l a2 s
Clastoderma sp. osiad) Sl 5 Jai¥) Cald

Division : Myxomycota
Class : Myxomycetes
Order : Trichaeles
Family : Trichaceae
Genus : Hemitrichia
Hemitrichia
A agall by Al A, Say a5 a« Sessile i—llaSporangia A s dadl o s s S
Llaig e agall apagaro aaddlpull ol sl 3 Spores <l el A LalICapillitium
Peridiu s> Jln Akils)
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Division : Myxomycota
Class : Myxomycetes
Order : Physarales
Genus : Physarum

Order: Physarales 45 11-5

BJH‘”A:IM‘M‘ cJH)AuA_‘SS\ cuj_m ;\AHLQ_MQ_G‘)S\ sd & Q\JHM'SSM
Aaplall &)Ll La S) s 14 pe il aal (5 50 a0 50 330 5 A il o) dpdand
Physarum sp o=l
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[ fail) 3 jmlaal

Myxomycota phylum 43l il jhil) 4
Phylum: Plasmodiophoromycota
Class: Plasmodioporomycetes
Order: Plasmodiophorales
Family: Plasmodiophoraecae
Genus: Plasmodiophora sp.

1- Species :Plasmodiophora brassicae
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Resting spores

qPCRSPCR 4yl < lady) 2

Al clie (8 shill 5l (aeall e CaiSH GPCR 5 PCR @l jliial) addius

. <kl

kb el )5 3

Lpaill ald ol A dlad) Hshall i il e clie del )y o Sa

Plasmodiophora brassicae J j—= 5 pasn—38 a2y s g2 sty il
s e )30 Gl (e (Rlall clslall 3 5d sl ol 53l el sl
A sl ¢ L

(bas o 5ad o ALalS il Juiady) Abeae dls Glie aea -]

ol s cliel) J85 -2

Flas¥ Y G psiall Jue-3

el Coai g candl (G sdall) Dlcad) da i) (e iy jema @il )8 jiiani 4
RSLL o1l 850 5 g i

Blbl e bl paiaeal lal) Gkl e del )l Hladd w5
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Al STl o Silalalle g bt ta e 5 elae il dalay () sy
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2- Species: Spongospora subterranean

potatoes of scab Lhtadl e Bsn wall 0y all iy o p pdadll 13 & sy (2 1) (i 5 4l
) sl 5 2 502 50 3200 4y S5 Cas e Bl - hadll iy hadl) 138 Bl 5 s5Powdery
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Spongospora .= _kdll

By SEBGT O, BT
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2 gl co—all pa —d ) Spongospora subterranea s—ké pan—5
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[ 5 yilall 3 pialadll

Division: Eumycota 4&:8al) ciy il acd
Sub-division: Mastigomycotina 4k seall <l jladl) ad
Class: Chytridiomycetes 4 il iy yladl) dua s
Order: Chytridiales
e.g Synchytium endobioticum

28] ¢ al 5D LSOl i | ya€ Jlaa U1 A@isal) culy jladl) e il yladl) oda oyt ()
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Garl g cdilall il gaall g alladall LK Jrals Jadaty Lgmny ¢ ) guall 5 bl Wiy e
L (1 Al ) L) el A e A8 il A Y153 sl o5 e aal
disease Llladl il 8 ela g Wl J BN m y ol vl Synchytrium endobioticum
wart Potato . or Black wart disease

Synchytrium endobioticum
or disease L i A ya ) LA Lia jee Le 55 120- 100 G 58I puial) 138 oy
parasites J—akaill & jlal &_JJaly &l yhadll (e o & 5 (wart Potato disease wart Black )
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Fig. 4.17 : Lite cycle of Synchytrium endobiotium
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(9]

D e dpalall 3 jualal

Phylum: Oomycetes 4xanl) &by hil) Ciia
Order:Lagenidiales
Order: Saprolegniales
Order: Peronosporales
Order:Pythiales
Family e.g Pythium, Phytophthora
: Pythiaceae

sl el a5 slall 8 Lgia dilll g1 5391 s < 55 500-800 (ol - Anill s3a arisd
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A Sl Sl ae ) B (8 e ande e (s kil JRl1 -5

I- Order: Lagenidiales
s (5 AY) Al el il g o lladall e 4 talatall A ilal) il yladl) a3k a e gene
) g e aia pe g yhd vl e 3 5le o) Holocarpic Jlaiy) () Anlall aaa g Ll y adl)
o—hd Jie A S oS) i gie ol J ey Eucarpic )Y R8s (¢ il 5
Lagenidium

2-Order: Saprolegniales
Water Molds b ki causi -1
daa yla gl ddakaia 3 ) gy Allan¥) o sy AV (el g dan jia 5 ) g 4y il (8 Lgaiany (fiaS-D
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. S.polymorpha sS.parasitica 4=) 5
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3-Order: Peronosporales
e ) i ) g dile g Aile Lgia gl Bagae o) o) aal g G A )l aha il jlad
o e Lgie dapaen Lial yal Led dunine dpalea@V) colilil) (e aaal) e Uy sl dlilia Lge ) 53
. Downy Mildew ¢ 3 (alall (i 35 rust White oawy) faall

\_v' - 3 & o s

3- Order: Pythiales
Family: Pythiaceae
Genus: Pythium

puia p gaill (RS (0 oSl v B Gl (g skl J a1 -1
Aal 3 g ol a3 e Jomi s Ty 51 Uyl ) oS0 Adliia (K31 13 A gl Adadlal) D
ae
dndaud) shalially Hsaall cy 8 il Jdaal gy -3
A013e 3ale 3 ga g pae g Baliaall iy pladl) Tl sy Apaalall 3o 5 3all je il B 6 4
el
Dl sl s Gl L D i (m e s -5
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s gasduddl)

O o Jas s o 230k s pall i il 5 Ay pladll Ja gl ol LY aie A gl Jadl o)
'&\}_f}“ g’ (S sl G lalal Al aie aalia g LaS) yiaat sy, 3l GSJ_A..\M Ui cH\
Alea gl e A jatall 1591 3l Aalia Sy A8 jaidll

A Y15 4y S Jadl )
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a3yl 5 jualadll

Eumycota dgasll & yladll
Class: Oomycetes
Order: Peronosporales
Family: Peronosporaceae
e.g Peronospora
e.g Plasmoopara
e.g Bremia
e.g Sclerospora
e.g Basidiophora
Family : Albuginaceae
e.g Albugo candida
Order: Peronosporales
(A3 Aplanl) iy jhill) Peronosporales 4

dacanll kil L Gaa 4880 SN Cle sans 2l (0 Peronosporales 4 ) 25
Al clikaia 4 Lee) il alana 5 peda 55 galad Al ial el Clise Wil el 5 ((Oomycota)
2 LY sl s e ) ) al el (o a5 s il e ) IS 5 laall adaiod Y Ll gl

Perronoporales 4 & jraa
Aa )l il G Gy AY) Gand) s Adomal) dila QD) & il yhad o ]

Jilall LA G g Al i (5 43 518 Aavade ciliile (S5 05S a3 gl jgkall 2
L@J;\.J j\

e da Gl Jalal e Juanlli A gl bl gal) 3

0S8 5 UKl Lol AT ) Apnuanl) el Alaa ¢S5 8 Lol B ) bl ol S 4
_}Aﬂ\'&.ﬁ}m‘)ﬁb J\ EJ}JMLJA‘}AJ\

SR el SRV 5 el iy Lgaan] (b gy A8 jaie JSEN A 51 2 Lial 5§ 1) (955 L5
Do) ddhaia Luila Sl
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& 52 (5SS (pmiall ISEN il g Apmpliall Jadl gl el Adals g3 55 i) SN 48 5k 6
.Oospore san

Family: Peronosporaceae
Alilal) &) jaaa

ALyl bl e Downy mildew (& 3 bl <l lady ans ]

Al sell o) 3ol e AlaY) jelat 5 oslll gale o) () a5 IS @bl queal 2

ot 5 b Baxd Lpandl il yladl) G (panm A1 by i) ¢y il yhaill 036 23 3
LN e Ame 1531 Gt iy yhadll (e o130 @llia () 31 LYl (aaadl) )
Direct ke sl a3 52a) 5 535 58 o gl Lyia 280 15831 b 3 ul) T sl Sl
germination.
elall ZUAY 5 Ldpaal) A ) cadall Allal) S5
L amy Jalall (e A58 gl Jab) gal) Juadls 4

403 JS ) iland Ll phal b Jead s Ll el 408 Y sl 53 gane e jite 4 sall Jal sl 5

3 4 e 3l bl e Obligate endoparasite Jakill 4y La¥) g dalalall by yladll (e 2236
) saaniall Jabl pal) Alela &85 50 L) mlad) e i3 yue Jalgal a3

e.g Peronospora
1l jaaall
& DA AU Loyl 45 ) e a5 candll 4008 Cile 85 £ jiia & gul BN ]
L g Aadla Joad a3 JS o) (I i pplall i 4 sals dpda ()5S5 g AN AlgS 2

BJA\}

e )5S T sl Jabl pall i) 3
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e.g Peronospora

e.g Plasmopara
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e.g Bremia

e.g Sclerospora
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e.g Basidiophora

Family : Albuginaceae
‘uatladll

White rust fungi (ax¥! laall <y yhaéy cawi ]
Al el e Saaie s JSA Jladsia s gaill 3 s0ma s jual Ll Jaladl S
(Bl B iy Cani A e B ) ey A e g Ao e e XS Jal all (55
) Ll 5 s 1nT Sorus Bk 51 5 yanins 43 5Ka At gl) Jadl all g Jal sl pans
gl clildl e (Obligate parasites) 4k cilbabibh Lol 8 xues

LA (5,183 (Haustoria) <lhass 3855 <Intercellular 4xah (4 kil L pall) a sloal)
o1l alaicy Jilall

[ N, T O SO S

z 53 (Zoospores) 38 yaia lel sl =155 ((Sporangia) e sl (Sl ddaul 5 Lwda¥ fl<s 7
AL a5 ALl 5l Cons aeati Llle 22 ) ) GUlSY) 8
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Albugo candida

dadll als e G sl (s Albugo candida yhd s
bl Bl 5 ) Al aga adla
i) 5 oalal (o gy A i g sl Loy A g Jad) ga (oS5 Jiahy aiaDU) ) ghall ]
Lo Ll ga g duada e duay o 4l 4 ) dpnnpdie Lol ga 0 5S0 Jiay puiall 5hall 2
A S0
o glie e £ ) (0 oS5 i) S i Bma il 2 gl eadls st SN ik 3
AaiDle ) Al o kall

Albugo candida
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PRT R oA

Sub-division: Ascomycotina & ¥ &Sl audll cun
Class: Hemiascomycetes
Order: Endomycetales
e.g Saccharomuces cerevisiae
e.g Sachizosaccharomyces octosporus
Order: Taphrinales

e.g Taphrina deformand

Sub-division: Ascomycotina 43 s¥) Asusl acdl) cias
).\Si B (Ascomycetes). a8 30 by Hhasl) A | b ylaall s2a (s -:M” S &'Lll,uhﬂ\
S jadia s dpain 1) gl ey il o3a el LpunsSI) iy il oy Sale Eye Ul ylaill Cayad
-4 Ao 35S i BN anls o et GuSll Al Ay B e ) gaY) sda gaily A8 I &) Y sy 8 yad
4B 8150 8
48 3 iy gladl) / Al @iy jhadl) ailiad
glucan QXS s 5 (S (e & sS85 1A jlan 5 danie 4y 5had o sid e 0 5SE 1

e Ble (o 5SE Al g conidia A S &gl JiSI8 AR e Al Gl pladl) 8 owia S il D
3 Flask 4udy JS& Gldsale o688 Al 5 Lo Sl LAY o4 5 phialide 4dde (lay aS 3
Gam e
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Mycology

8 3ok 5 JKal @l QST Gaca Ascospore S &) s S DA (e ald ind) HSH 3
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New  Ascus initial
crozier

Penultimate cell ‘&2

O EE EED

Meiosis Mitosis

dns€l) il k) (B (ulSY) (3985 Baaia
48 31 el il A alatiy) dsaal)
Badall clatiall 85 yuedldl e LeleSh uall s il s jaedil) deliia aaiad ||

Penicillium )L& O UASAL&AM cu;\l..u.\l\ Jia a_u.ml\ Galalead) delia ‘_f (-.M 2
chrysogenum

Cllee  adivd Tolypocladium niveum rad (e (3idae Aeliall e 58 5 ) s dlandl 3
A1 Ao bl Gl pal g elac Yl e 5

O g gl (ary juaad st 4
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Class: Hemiascomycetes
AnaSl) Gl Hladll Ascomycota x5 ]
Aol saa g (Yeasts) dasad &byl Lealans
ISl Ay 45 S sale 4080 3
Aa J0a 3 pilie LSGY) GalSY) (55 Blal oAy e L] B2le 01385Y 4
el ol UiVl GaadaY iSH 5

L 4 0 S5 (Ascus) osSel J31 (Ascospores) sssasSal (5 sS5 pe sy inl) IS 6

(J5aSIS) daga Ay il Apiayl 3 e i |7

Endomycetales: 25 dalall jailadll
Adall Baa (5SS A Hlloda o) 8 alaaa ]
JSEN A ) 0S8 ) )b 5 JSEN e O3S bl 2

Vacuole ' Reserve
food bodies

«Bud

Fig: Saccharomyces spp. (A-B) Vegetative structure showing pseudomycelium,
(C) Single cell, (D-E) Budding yeast.
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e.g Saccharomuces cerevisiae

e.g Sachizosaccharomyces octosporus
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Order: Taphrinales
45,1 dalad) & Jaa
cillle &y 580 Akl el b ]
e sl (55 Y Ll (gl 2 le QST A3 5l oda il yhad 585 2
20 oAl Tl YAl oda il jlad ISE 3
Bl AU LA ¢ Sl Cmaia e (5 ko J 38 S (55S) Hhadll s 4

,s\}mhq\;isﬁm@gﬁa\@;j\@ﬁ'&\ﬁ\C,Us:w;mJztssl\ézu,5

Taphrina deformand

Taphrina deformand
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e A ils ealaldi

Division: Eumycota
Sub-division: Ascomycotina
Class: Discomycetes
Order: Pezizales
e.g Peziza
e.g Moella
e.g Helvellarch
Order: Phacdiales
e.g Phytisma
Order: Helotiales
e.g Sclerotinia fructigena
doa dll G yhdll  Class: Discomycetes
: Order Pezizales 45,

[PONEIVEN 5 STV ) PR CIFN PR PUVICIPS. P WS FE N [ RIS 1| LR RS P S-SV [ W '
lelan jie Gim Lgalina dala Uiliald 4 jla a5 dfime ol A dla J a0 4 i a ) il
Al il g we Aok i Ay Gy AY) Ganll s Juall e Al LAy

s A8 Al ) (ran b g8 Al sd gl Aaglill il yhadll Ayl AlaY) () 0 o lias
ol ot e lgia s IS5 L Lghag shagas ol 4y (o 5S5 gAT g1 il
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e.g Helvellarch
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Order: Helotiales
- Aalad) Gl el

Ahad Gl WSt g4k o) 5 vt o) Ay e £ )W) ditae e (WlSY) ]

U gane pnad gl dpa ji 5l 4SS0 IS4 el Lgalisal (S G (e Ailiie il phab a2
owad (Gl ddals 5

Sclerotinia fructicola ,hillS bl e Jilaiy Lgany e 5 48 Hhay (hany Leadana 3
Sclerotinia kil Ll cua\;;‘)“ 5 JadiallS 4 jaall Ll ‘_;\.J\ Ol (ia el Crunal)
Wl e Sl Giall (i e s fructigena

Jal s (9 6S5 93 S Gl S (e A S Apuial B ) goay Alilad) 38 L Hlad alaaa SIS 4
b gha 41 oS Jal g (e JSAI A gald ) 4 samn 40000 6S Ju Dl Al A Hite il K1)
cosin 4xd 3 g 43Y Monilial stage o sall ) ghalls ) shall 138 e gllay g de jdia
Awallill iy Hladll (0 Monilia

il il s e dpadans 4l Ll 5

Sclerotinia fructigena
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)

b BB B pole

Aiiall iy Hladll o
Basidiomycotina 4y )bl <y yladll audll cias
Class: Teliomycetes
Order: Uredinales
e.g Puccinia graminis
Order: Ustilaginales
Family: Ustilginaceae
e.g Ustilago nuda
e.g Ustilago mayis

Class: Teliomycetes
- bl dalal) &) Jaal)

sRust Fungi Taall < ylad Jie 2 ka1 ) Ll 5l 4 sl bl <l ylad oy ]
(Smut fugi as&ill <l ylad Jia Jia 4 HL88Y)

Ay aloal S5V Caall 138 iy i 2

Lia) oo Aidia da e ) 50l 2 3 e & 5 Teliospore kil § 15V Jiati iy 3l 3
& s Metabasidium 4dull <y 5Ll ¢ S s3a <o Probasidium 4 sY1 <l il
Avm el e dauda o 5S8 aal) il Hlad

Jaall ey ylad 455 Order: Uredinales
Jaall dady 5 lai ) el shslall 3 4 kY Gan Y and) e Cuen ]

A shall a3 550 . AV JeSo Laaaa) Alididia ) glal ued (el facall il ylad 3L 3 550 2
Microcyclic (oo 3_juaidll 3L 3 550 5 Macrocyclic (sess

e.g Puccinia graminis
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Smut fungi aadill <l ké 45, Order: Ustilaginales
- :a..ﬁ)ﬂ dalal) &) aaad)
e andill 138 jeday Smut asdill ey b e L e Aaliaill il e 4, jladl) bl ]
Mc\dﬂ&\ﬁdﬁ:&aﬁj‘ }‘ J}.J:d\
gl o= 3ke & 5 Teleotospore 4ilii 5l Telospores 4l ¢ sl Jiad elasudl <l S 2
Lo (pialiae () 3 Ay la laal) diaiie 45 S
Lal @iy 5 40a0aDISH & 5391 (5 o€ AliLae A8y yhay (5 5N (g padll ) (e Al ¢ 509 Li 3
Ak o) dyin (S8
Family: Ustilginaceae
& e Lapai Laniia (505 bl & sl il e Ly gy 3L Jaladl () Alikall 028 0) 31 0
ALl £ 521 Led L ) dpandil ) SN () 685 5 dila By gy A L) ) 01 Lge L LA )
Aga g 30 5 S Ao ganall A Ll ¢ sl Slasa 5l 48 5S4

Ustilago mayis Ustilago nuda
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).u.C Awalud) o)mM\

Division: Eumycota
Sub- Division: Basidiomycotina
Class: Hymenomycetes
Order: Agaricales

e.g Agaricus

e.g Amanita

e.g Coprinus
Sub- Division: Basidiomycotina

yeali 5 ¢Jaiai g 1 sk il yladll ST e (Basidiomycotina) dele all <y jladl) Luads e
A bl Calll Bl e W el By )i (ailiady

(&l Lahas e (basidiospores) dsu bl ¢ 1Y) Jasd Al LSl cans WOA 3 5a g0
daall ey 8 Ly by kil e & 55 16,000 s donddl o2 Jalis A jadall calaaly) ) ids
Aalad) g1 51 (any s daiinall ol S ey jlab g g yeall il 5 caladl

et Cilaadil) g olaa¥) il yladd al 3 jlda (5 AT 5 oD dadl ey jad Ay 5L il Hhadl) Jai
QLA Jlas Qg Glue il jhad oamy G LS (3 A g i) g zealllS 4alaiBy) ciliLill "Ll yal
Cue lad el Jlie i)l shaliall 8 dald 4puidl) Cile sicad) s AlAl) Cuiiall g cdall i)
Armillaria mellea Jx=)) <) 2

Basidiomycotina 4sd & jraa adl
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42 3 &1 Y Jaat daadie JSLa a5 Ly L) 3 g g0 dnil) 528 aas

Al g1 2
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Class: Hymenomycetes

laaalois ) 48 ilall dad gaill o) 51 53T aiai g Ay Sl il pladll 5T e Caal) 138 2 sy
Gl ) e il yhad e Jsially el 4yl e dali i pally el cilB gl dsale
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Order: Agaricales LS sy A
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Coprinus
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R

Class: Mycelia sterilia

e.g Rhizoctonia, Sclerotium
- Caall Aalall < aaall

O Auilatia e Ae gena & 9 Sterile fungi sokdl Jall daae S Hhadlly G Hladll o3 o3 ]
At G yBall e e 8 a8l Ll Sl i a5 5 36 <l 2y ylad Ja il (g0 (558 <y yladl
CAO e
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25 2
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Rhizoctonia sp. e Jbs

Rhizoctonia sp.
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1-Order : Mucorales
4-Order : Entomophthorales
‘Mucorales 45

Gl Al o2 3 d o dana Lo 53300 (e ST Liia 56 5 4lile 5-Zie A5 A0 o2 s
Gl yhadll o2 & 3 508 Jaiwi g Black Molds sl sl ldeYhsal e o wigd an yia 48y sl
Bk e Ay el Galaal) mmy i) 3 Aaali 5 ) 5y A 50 5 S0 ) sl i e
LY 151 g i LS sl il 5 Sl 138531 iy Sl imal s e 5 L

Jsasll

Gl 35 8 larw Yy JLall e A bl s ) gms 4350 s2a )50 (e LN sy
Sl Gl L et 1) (pia y Lﬁh—j\ Rhizopus stolonifer lad &\3_'1“)(\ ol A Lial fya
il g

il anatl aa N Rhizopus (sl - 7
Kingdom: Fungi
Division Zygomycota
Class Zygomycetes
Order Mucorales
Family: Mucoraceae
Genus: Rhizopus stolonifer
Black mold 2s=¥ (=) 5l Bread mold ) e yhadll 138
osiall dalall Gl jraddl*
Ac it pe Jal sa g Stolons Clalae s ) sda oladl 4d aa 55 -]
sl oludl (e Al (g de sana Aings A sall Jadl gl Jal g Liii -2
Bread mould_»al (ée s 63 Rhizopus stolonifer :4e) 53 ¢ -3
Dl 5 il 5 aSl gl e (g k) (fall i yal Cansdll Rhizopus nigricans s
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Sporangium
Columella
Sporangiospore

Sporangiophore

Black Bread Mold

(Rhizopus stolonifer)

Rhizoids

Figure 1.26: Rhizopus
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Structure of Mucor
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Entomophthorales 4
350 el il el
ORDER: Entomophthorales
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Kingdom: Fungi
Phylum: Entomophthoromycota
Class: Entomophthoromycetes
Order: Entomophthorales
Family: Entomophthoraceae

Genus: Entomophthora

Species: Entomophthora muscae

Entomophthora muscae bdl) 3L 3 ) 53 age paile
2 @l yiagle Bae Al (ot 3llan ) clays s8I QLA Al slall 5 ) 90 o -]
A ALY Cuatl Alad) LA (e au
Jals (5 dadll J 3all sy g Lgilay (3 sl (oSl 3o €I ot A LA Al 2ay 22
LA S e siaal) JS ey had)

JSiy pilad) sl (a5 Al oy a8 303 (i day Jals adasilly oy dadll Ly Al oy -3
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CLASS: Eurotiomycetes

sciuall daladl &) jaaal)
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ORDER: Eurotiales

IN
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Aspergillus J ské-1
Aspergillus J) shi! 4iail) o) yal) o
Kingdom: Fungi
Phylum: Ascomycota (also known as sac fungi)
Class: Eurotiomycetes
Order: Eurotiales
Family: Trichocomaceae «
Genus: Aspergillus
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Penicilliumd) k-2
Penicillium J) gaiad 4duiaatl) o) jal) o
Kingdom: Fungi,
Phylum: Ascomycota,
Class: Eurtiomycetes,
Order: Eurotiales,
Family: Trichomaceae,
Genus: Penicillium
caiall dalal) & jraal)
Clabiaal) delia 8 bl Luaal 4 Blue mould Y Ciadl any LY sl 5 -1
ey 315 Ay gl
O Sl s caniia (g y-hadll J 32l Imperfect g=lill g o3l (e (5 5S0 (ia S s hall S5 2D
) gal) dalad sLA
(e LA (ge L33 V) s o€ Jal a3 e (5 okl J 3l e L3
(s oY) e ae e llaie) Penicillium spp. osis ) sif i -4
—hna galal JS i) e Stregmata bl ) e sl s b Jaay Jdlall -
Monoverticillate
QLa_x‘)sJ\ ‘5_‘9 ?‘L’L"" Metulae n"_ﬂ_a_))sl\ P e :Lds_m J..‘m\jj &_ahg.m_“ O (piaa d.na.! Jlall
e SIS A e Phialides @l Wl o widey VI SIgll G w2y o
.Biverticillate
st A oy a iy la Al (e i il W e Cighm O Jany Jalall
Polyverticillate Jal g2l 232350  Jaisa JE)
s 9 Sle OS5 Penicillium spp .kl 4an KU Jal sal) Ll
Biverticillate Monoverticillate ) JS Y o i g 5kl e Symmetrical -A
.(Polyverticillate
Bkl e Asymmetrical -B
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Metullae

Conidiophore

Vegetative hyphae

DIAGRAM OF PENICILLIUM

BIOLOGY READER

—

93



dlually d>buall duwhll aladl Ol polxe 2026-2025 &G d> o)l Mycology

phialides

branches

Morphological structures and types of conidiophore branching in Penicillium (a)
Monoverticillate; (b) Biverticillate; (c) Terverticillate; (d)
Quaterverticillate
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S B ol

Dothidiomycetes i<
sciiall daladl &) jaaal)
CLASS: Dothidiomycetes
Ascostromatic fungi daaSll dpdall Gld Sl Hlhadlly e -]
Bitunicate Sukall AU S Gusl -2

lddlasgcayall pedae j\(Locu]e)’&d_;\}:\_éﬁAu\g#w\&g‘)&\w\ -3
5l o]l 4055 U g5 Al 5 A e e A e Ayl Al g ind 13 (LS 2 a s
Pseudoperithecium 43S 4, ) 5 sl dpdall eud Vel 5 554l

Pleosporales 4
24,1 Aalad) &) jraall
ORDER: Pleosporales
ApaS dda e g gailadl @l -

L;"J\ (Pseudoparaphysis) LIS dastal) Chlaled) Lgin as g1 g LA&:Y\ nidaclall e GulSY) gl 2D
Cdaad) Al e Jas

Venturiaceae » L lle a2l -3

FAMILY: Venturiaceae
o se 2l g 7l Oy (m ye s 53 Venturia inaequalis (s Alilall 528 auai
.Pear and Apple scab disease
Venturia inaequalis shil 4diail) o) yal) o
Fungi Kingdom:
Ascomycota Division:
Dothideomycetes Class:
Pleosporales Order:
Venturiaceae Family:
Venturia Genus:
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Venturia inaequalis kil sLia 3 ) 53 aga sl
Jals JS5 Acervulus A oS day oS I AS e doai oS Jal sa (3 S5 Jialy wia S ) shall -]
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Jasa el 5f i) s 315 Y e - 6

Jawmﬁs

Life cycle of Venturia inaequalis showing the ascospores (a) responsible for the
primary infections produced in pseudothecia (b) and the conidia (c) responsible for
the secondary infections.
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Bl g ool B gl

Order: Polyporales
FAMILY: Polyporaceae
Polyporales < fill iy ylad 45

Polyporaceae 4bile -1
Alilall dalad) &) jraall
omaldll sala 51 Tl ol Lo )5S alill 5 yell sl -1
Al Jalall (e Gl sl aa 638 gudlal) o dxdl) e Ml ¢ ol & aadad) (e Yoy -2
Gaaadl)

Xy

Polyporus sp . s dlilall o3 & (uis aa)
polyporus k! diiail) i) sall
Kingdom: Fungi
Division: Basidiomycota
Class: Agaricomycetes
Order: Polyporales
Family: Polyporaceae
Genus: Polyporus
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Hydnaceae 4iiuall &l jhil) dlie.)
Fungi Kingdom:
Basidiomycota Division:
Agaricomycetes Class:
Cantharellales Order:
Hydnaceae Family:

Hydnum Genus:
Jilall Aalad) i Saal)

FAMILY: Hydnaceae

BonSl i g da o gati Al Lgiaph (S -]

dadl) Aghll ~ HA e ol il e (g giag dadll Jaudl mlaid) (gl auadl & 22

Jan 5l 5l 3 juaia s Al s CaS) i 5K
. Hydnum sp shé s alilall oda 4 (uis aal -3

-

P

Hydnum sp J) ks

Clavariaceae <\ hill dlile.3
Kingdom: Fungi
Division: Basidiomycota
Agaricomycetes Class:
Order: Agaricales
Family: Clavariaceae
Genus : Clavaria
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