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Fig. 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.
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Phylum :- Blastocladiomycota
Class :- Blastocladiomycetes
Order :- Blastocladiales
Family :- Blastocladiaceae
Genus :- Allomyces sp.
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Phylum :- Glomeromycota
Class :- Glomeromycetes
order :- Glomerales
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order :- Archaeosporales
order :- Paraglomurales
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Class :- Zygomycetes

1- Order :- Mucorales
Family :- Mucoraceae

Ex:- Mucor



Ex :- Rhizopus

Family :- Pilobolaceae
Ex :- Pilobolus
Family :- Endogonaceae

Ex :- Endogon

2- Entomophthorales

Family :- Entomophthoraceae
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phylum :- Ascomycota
subphylum :- Ascomycotina
1-class:-Hemiascomycetes
2-class:- Plectomycetes

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

5- class :- Loculoascomycetes
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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

class:- Loculoascomycetes

class:- Pezizomycetes

class:- Lecanoromycetes

phylum :- Ascomycota
1- subphylum :- Taphrinomycotina
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class:- Taphrinomycetes
order :- Taphrinales
family:- Taphrinaceae

ex:- Taphrina deformans
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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. &l 5 i kb
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Fig. 12.22. Diplobiontic type of life-cycle in
Saccharomycodes ludwigi.
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3- subphylum:- Pezizomycotina
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subphylum:- Pezizomycotina
1- class :- Dothideomycetes
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sub- class :- Pleosporomycetidae
order :- Pleosporales
family :- Venturiaceae

ex:- Venturia spp.
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sub- class :- Eurotiomycetidae
order :- Eurotiales
family :- Eurotiaceae

ex:- Aspergillus spp. and Penicillium spp.
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Cyttaria spp. shdll <3l amal)

class :- Leotiomycetes
order :- Erysiphales
family :- Erysiphaceae
ex: Erysiphe spp.
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subphylum:- Pezizomycotina
4- class :- Discomycetes
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Order :- Helotiales
Family :- Sclerotiniaceae
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Order :- Pezizales

Family :- Tuberaceae
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Subphylum:- Pezizomycotina
¢- Class :- Sordariomycetes
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Class :- Sordariomycetes
Order : Hypocreales
Family :- Clavicipitaceae
ex:- Caviceps parpurea

¢l a5l AU 5 LILe o ¢ sl A3Sha 5) A8) 3 40 sla 4y plad Al JAdo 2 53 (55 )8 (5 el amad) )5Sy *

AL sk Al ghand g8 e (g gt () jaall A58 A8 I3 AL gha ¢ Al ¢ A shand uLSY) K

oSl Jsb o diai gl Gl §1 Y1 *

< anall Lilal) () jaall (e Ui daiall Ja i)

Caviceps parpurea k!

C AV Csaall g Ll e 28lE 54 5 casasdl g (LD e Ergot CisSOY) (i e hadll 138 can *

O3S (Al A el Ay jaall aluaWl el dai i )2 (e Dgla e )53 S Hhadll g Aulial) Clilal) Spaws *
ol e V) lias o Led ol a3 130 gl ) i Lia e i () (S () Al A0y 18 0 g o gl 6l Al s )
alidl) (e g suaddl all ol xie ellyg Ergotism by <oal aend Allay Glud) ey 3 gl gaall s GlasW) o
Canaia g 4y seall dge Y1 8 (bl J geas Jadiid Gl o sl Gl je Y Lol Ll 4y jaall alua¥ odes & slall
Calal) il 555 13) Al il o Aanailly el ¢ Jladgdl s geidial) (o Alla g 5 ol 1Y) (51088 sy Lo 4 gl 5 52

A e Tia) 32Y 5 ol LiaY) alin) ) (g5 Sl 4y sl slua¥) ol &Ll




slaa¥) s3a (g aldind 3 dgalall CiVlexin¥) Gans b oF ¥ hdll 4 jaall slua¥l oda il (e S5 Lae Slad *
LS 32Y 5l £ L) o il i) g pa ) lialss 3aL ) IS (e 83V ol ddee Jaaatl Jaatiast Al QLS ) (ary &y jaall
5 ergotinine s ergotaminine Jis ds¥) e3¢l Al clawll ey ABEAN el ZOal Jaxiiy (amll
plua¥) o8 ZU) (i jad alulll Gl de ) ) 3 a 685 Gl gall 5 SIS AL (s Ol Slaladinl) o2 s s ergotamine

.ol Hladlly Gblill dpe Luall Lol A (e 4y jaall

g Abaal) Jiind) e G ¥ e Leda st aay 4y paad) aluaW) il 1o gl (e pall 5 yadll 8l 5 ) 50 (ady Lagd *
Audiall oda Jsha ol s g 4 yhad dpdia Jada 4y ) 5 )8 4 el Lalusa) 45li) amy (5 paal) auad) ()5S 5 L0005 yib oLl
e e i ) A A el GLSY) 5 (555 i (e IS LAl b amig ala ¥ o) v (pa ol il deal
, ol Bael8 b ddle sl AasW) (Y sa s LIAD G Lo (g okl Tl sy g il s (3585 5 i g 58 )l
Gl Sl (e Alidis Lgpde Jaad caladldy Adane oy sl e (g giad Al dgan oI ddiall 0 o5 (5 pdadll J ) g Laasy
o oS QUL gt s <yl i (51 Lusall (51l oy Ay s A 3 Ay )l JA1s ol 500 an
QST s sall et g 3o S L Gl ) shall (585 (Al 4y B L) Tag laie daludl Jla jY) ) Jais Al

50 ama Cilaaal &0 (5 ymal) anal pan (5505 (5l J 501 Ciloat DDA (30 By aall sl

. LD
v -
T
/ T
/ S
v, Ascospores g

\ e hi ,’; %
@9000}\ Grain flower —/
(& &
2 o g v
e QQI \'4
\9.4 '&/ Cross section showing '}(,

production of ascospores ’A‘v‘
' /“
Conidium O ¥
) \\ . Immature
. 7 sclerotium
f \' e 2y

— o O b , Conidia
b \ ;".’) T ‘{‘ sl in honeydew droplets
o Nt ‘,“ !, Q@1 5. \, / ///-
& \ L et L

sl - WV Grain head with

Germinating sclerotium Y/ sclerotia lergots!

]

s8N a sl cuwal) Caviceps parpurea kil sba 3







s Al 5 _jualaal)
Phylum :- Basidomycota A 5kl iy kil A

iy shill g sana (e % VY G sa IS ally il shaill ale 5 Fov e e U m A i il shadll At s
Al Gie plai€ JSOU QU Mushroom  asosiall 5l (sasall jhad o) W) o3 el (g ¢ daddall
40138 Al ld 3l 4l Lgalua) S5 Sl g Ll @l jhad g (g sl Hhadll 5 agarucus bisporus
il yhadll 5 (W1 o s s AU I SH andy Z 5 pmal) il il Apedl) o3 i IS ¢ e Jidiy (s sinay
bl

O LS ¢ sl emic Lo el 3 ealiall 5550 3 Lega |y 53 e ) sy Sl iyl (aals @SS

Mmd ¢ a3V Ll e sliie YU clld g 5y 5l Aelinn b g1 51 (mmy a5 LS ¢ La st (Jaill udliaNS

ua:u(-u.aﬁusM\}G\MY\Q@)&@}QL\J\&QQb)ﬁ\#\whww\eﬁwuﬂh&
OV seally Gl A jaall g 5Y)

-0 Al dalad) < Jraald)
138 Jesgg Al 038 ansl oty 4l basidium sa )bl e S 5 a5 50 el 038 A A aes Guali ¥

Y et A€ 08 Gl 50 e Asann o< AN basidiospore  Lull) g1 oY) dadan e )

LAl (e 3 Y1 € a5 5000 O e Sl T S £ 1Y) e (5, sterigma

Sterigma 3 Basidiospore

Basidium 3

Basidium 33kl

-1 ) A e 058 dan Sl il pladl) g pkadl) J a0 *




de gaaall (galal g3 5l gl G sSh g s bll &gl Sl e Wity A9 1 2 primary mycelium )
e g 50 9 S

Gk oo Bl A Gl () 2 (V) J0al WA (e Wiy (5 9380 J 33l - secondary mycelium .Y
Dbl sl Jal je Al J 3l 138 Jiay g (O Jlai¥) 0 K5 B (e gl gl ) gamall ol Y

95 s A auall Jie daiadiall AV (65 e J el sa g AN J 32l : tertiory mycelium .Y
A AU LD (e Calse

2 ¢ A clamp connections (ST Syl 0 oS5 ga Ao L1 <y padll Liay) Ly St (AN Sl e *
LA Dl (e (o JA s oo Boke 4 o (IS S il iy g (S g ¢ ) e (5 D el (8 sl o
olag Gl Gl sl G Adlal) Chuatie die alu@iD Adall Lt Leie () 5Sh5 cuall 4y (K3 g 01 J )
O sl () ol Cumy Al 5y gacny (il i) (gn) SLily SN S ) oS5 a5 aal s o) G AL
Al ohall ) gaall (5 g0 IS5 andiid 300 313l L) | o) LA aa DAY gl JAly optinaall
Ay AN (e alaiy Jals o sSh W 4V ALl sl OSH Cuad) 5 o) slindl alay ¢ dasiiall
eVl Al alall Hlaslly ailes aatli o) ) e Al clamp cell 428l 4lalh 6y L ladie () S5
i A8 3 ) s KDy AN Gala alad oS clamp connection  (OSN JlaiVl 8 jan | e <00
gl (Al g 3aal 53155 o (5 siad gAY Laiw (il 65 e (5 siad Laalaad Gidda ) ALaV) A1al) sl 450 gac

eall OSH JLaiV) 853 s gl 5 il JUEEH 2y () 53 my Lagh

o e ) Hyphal tip with 2 nuclei

) ) Clamp branch forms

el L
15

) Branch attaches to hypha;
nuclei divide
Fu 2
R )] Clamp branch sealed off by
septum
o 't . ) Wall dissolves, nucleus migrates

Al iy phadl) 8 ALY aludkil g (SISl GuS AN (g S5 ) e

bl

LY b (sanls Ay S il b i SN ()




Luosll gleVL el claal¥) Clykd B LSl Al e ARk Ay Gl Sl ()
L0 e Lle sl 430 Y calayi S Jid 4 5 Aeciospores 4yl &1 591 s Uredospores
i 3 ) Any gl ellasi 5 (5l J3a) e Alaiie ¢ a) Jid A : Oidia <lasYl oS5 Y
oA gkt ae a8 ) (o kb W je ()5S
A Ll @l kil o) g3l (am 8 Caoati Ll Y At ) o) dege e Ay sk g s e Jadll g ae il (Y
5 LSl iy pladll 8 45 S SIS daadiie 4y S5 ()5 Aundll oda 8 aa gy Db il IS Aol Lol *
Jilaie 43 g heterothallic os #B Al Leia adaall ) 659 32 1Y) 5 dpcanl) Sy pladl) 8 4568 4 6Y)
& minll A g o adall Sl 8 W) (gokdll J0al) aaly) el diany e iy Y L jelaa
-0 A8 okl aals 4 5Ll il Hladll

somatogamy sxwall o) J8Y) )

spermatization ¢s_sadl o) &Y Y

I‘ SPERMATIZATION SOMATOGAMY

gy ) oy i) (B il el (s s ) () SBY)

5y L) &1 93¥1 9 By Slall (g oS

&5 (5 okl J ) sad 4 jla LA (e LS JSAN 4y gl 0 andie e ) e Jansy S 5 e B ke B2 3L ol *
4531 A0S JSA) A gUatie g Ada (5585 5 probasidium A ¥ s Jlll auly <8 a3 Als jall oda g




M}u}q})ﬁ\@M‘Lﬁubh\}z\yuﬂ@uﬁ\ﬂ\.A;l!}b.a‘)r- JE\MJ?L;“@@}Y\BL"JM\ J‘J‘)}.*
Wbl i Waans 015 N e s 33 SH A panall Zualal Gl i aad L 550 Laloi) anii Lo (e o Sl

2L E 5 S e IS J a4y i) ) 0 5Sil (gl )

s F Ll oS s Ll al ey g sterigma SLaYL e ) 3 ao ) Al gY) B ) dan e S5 D aay *

B § 1Y) el o Sl Lyl 1 ) A ) Jal 23 JS Gyl

e A Y OV A ) e B L E 1Y) e il aae 33Ul e 5l iy Ll il yladl) e () oS5

ridsl@ar
fusian

#q

basidiozpores

sTerigma

rmeiosis

sicdiur
weps el basidium

a3kl (65 Jal s

-1t DL e gle 5 llin aa g g ¥F

Gl &) e § it JSE Ay shausl ol A gl ya (o 6S s Aandal) e 4L 30N holobasidium )
Al Leia JST Ay ) () 6S5 Bale 3 LA 32 ) dandie 33 ) (585 : Al 33 )Wl phragmobasidium .Y

 Balaia sl Gl Lgiandd 45 9) e ol sall (555 40VL g ala

g

~ Q0 a0y 27
1S :!a; ‘gl ||’\ b R :{/IJ .t.f;)"t'ﬁ-ll
\‘n.__T' ‘L\,.,’T/ ] - JP Y if
.) L\ \U 'I. | | t:( ~ -';.';, ""
N ) \ ( iy { 1\\ 1
R ' Fof Y
- U] =35 ?_f VL II;- ‘{r
b c d =% e T —— §
T
D, ™ O A ke,
{ { TJ?‘i vy S
| ) oy Il




Basidocarp gkl il aal)

S Ll 3 hran 5 g Auald 4 i Lalusa) 585 Lgie 32l (4S5 45 ) L DU 308U ) 5Ll Sl pladll (lany () 5SS
ol O LS dpda o) 4l ¢ dgals ¢ AiiBls ¢ A8 ) oS5 8 6 ol il 5 JSA) 5 anall (8 A Sl 4 el sleaY)
c D (g skl J Al (e A el sl (5 5ST sie () Walasl Jiad JAY) Ganll Lai (5 sene 0550 38 gie

33l o iaaly el a5 Aagiall Jo il Lo Lah 2555 Amdl Al e (g el anead) Ja13 iy Ul 2 3
Cystidia el cidtay sally o 3 53 31 (e Lona ) i 5 a1 (Sl i Ll 2553 LS

Ay J) iy phadl) A Ciias
Bae auy lgie U<y candi Cad SB6 Y basidiomycota A Cuad (Y+ 0 V) 05 305 Hibbett —aial caua
Y sl e Cayadll S Caghia
phylum : basidiomycota
1- sub-phylum : pucciniomycotina
class: puccinomycetes
il e pust faall (el Gl Puccinia spp. bl caall 1 e Jlis
2- sub-phylum : ustilagomycotina
Class: Ustilaginomycetes
Gl Ao smut asélll (i el el Gl Hhadl) Caall 3o Je JBa

3- sub-phylum : agaricomycotina

a8 5 0 A 5l aloal) €3 A Sl il jladl) aa




1- sub-phylum : pucciniomycotina
class: Pucciniomycetes
order : pucciniales

family : pucciniaceae

ex: puccinia graminis
P9 Aage ddiay & S Lagan LSl Al 5 4308 il Cldiall (e gl 5 2 Ll s Ao giia Dl Canil) 28 il yhad *
ST A Sl il yhadl (e le 5 VE e s dad canill 038 auaily | LeilaaSle 4 griall (e Jang Lea Lgans s
bl e faall (al 3 Al iy jhadll acat S35 Pucciniomycetes caa Al 2sai o158 e %30 (1

DVl sl dualas o jilud (e dnnd Ll Laba) degall iy ,kidll (10 (pucciniales ) 4o, <y sk o) *
43 5 Ay el el (5585 Ll 4,01 028 a1 81 et g ¢ bl e Jabail) 4y jlad L) ) alled) SUas e 5l s
QS (sSS Je iy saill 2gaaa (Y 5okl Joadl ¢ gl T dial g1 V1 (e Adlise gl ()5S
okl J ) iy ¢ Ledaly I allans duys Jiall L3A G Lo sl s (J0¥) J5a)) e IS saiy s 4y S

3 jata L) ol (680 g ) L) YiS) 95}31_'”\]\

O (pa slaa¥l il yhad sha 3y 90 calliig ¢ cpalisg cplile Jodd o)) Say Ba8aa Blis 3 93 elaal¥) <l ylad clliag **
- skl

AN ¢S5 Al s spermatia <l W sn Jead Al spermagonia 4sd 1aé) sa e S —; v skl )
35l sl o588 s Aeciospores A g1 s¥) dead Sl Aecia DY) e calliyg —: | hall Y
Jilall e Zuid) §1 5 05K s 5l il Al el ol il e Lgalodi) days Apa g g 5 SI) e ganall Lol

Ll ) il
A0l o <8 Al Uredinospores 4 sall ¢152¥) Jead AN Uredinia <lu sl e calliyg o 1] okl Y
sae ¢ )s¥) ol ()5S 3 Blall 550 JMA ) Sl ) ghall Jiai g Ase g g0 5 S Ao ganall dpalal (S5 4y 53
i iy Cleadd) lall o all e Lla¥) Gl el edai 15001 oda ) sS5 Canny s salll ans 50 YA )y
oY) I Qaay 3§19 038 G o) Gy Tanall
Al Alall &) W) S35 teliospores Auall ¢ g¥) Jead Al telia SO e alliyg - [ okl €
O Jssmall gkl Jall o Lalal s 40l o) s¥) el (Al 4 g s JSI) e sanall 4005 5 45 50V
Gl Sl (583




S § sl a5 Ao s a5 S0 e sl Ala Y] A Sl §15W) Jont S il Sl S5 [V skl 0
ERT PRI EREENGE

Clalls 00 b coun gualae GG L elacal) il jhad and

(Asaddl ) sha¥l) o3le ) 3 5 sShall 4y Sl )l ola¥) A8S Lgd ek g5 ) 5all Ay sl iy kb ) - Macrocyclic )

) sl g1 eV ) gl e liuly ) sV men g jedad Al (& 53 ) 5all ddas iy hadll (5) : Demicyclic .Y

LY 1Y) sk ULl )l skl anes Wb edad Al & 5 3Lall B )50 5 juad <y hadll © Microcyclic .Y
Bl A aa g sl s LAl sall ()5S 5 A sl 5

Puccinia graminis kil

a6y ddaiall LadWhy (islaall s cgall e Black stem rust 2swY) Gludl laa (o pe bl 138 Cu
Qs Qi sedhy S (mall g ALY Jaljel pady Lads ¢ alidll s el e g sl JB (a jll
Q35 &)Y daallis £ 533 o0 o il o2 (5 5iad 5 S5 B50e nbe @il G5k 05l ¢) es uredia
et Gllg L las e aa g Al Gl (e de e JUA e g Baaa Aais 3150 () el seld) a5 Ja
okl a0 Lte L Al g )5S0 Ll (b s 15y 5al) DA (e 85 0 LY il 3 i 5 W) o sy

¢ Jaall 8 3 la¥l a3 el g as Y-V 20 das Ge o ) 50§l 0S8 3 LAY (g Lo sely (52

b (e a6l gos a ghad IS <l U303 23 55 e Us Jlan 0585 () Al §1 5301 ¢ 55 gl il 0
b Gl ¢ sl Sl die Al a5l £ V) ae Lad ()5S gl Al sk il ) ghall e 5 dbiadl) Gl
el Jrelld e s pile je Y ddaiall cuat Y ol gl () Le@Blail die Al g 23 b 15l ao ) I3 48 giaa 3 30
685 (sl J38) Aae s sa s sSI Ao sanall (galal (5 5had J 58 (G sST Ade i g ()l il Jie 5 a0 Sl @)
ehiall & JSal) 48 )00 (685 Al 4801 (5 glall mhad) o jedai ¢l 6] jhia 4 s Gl JSG e ALY
S 8 Jiad ) it e (oAl Aaila I bt il ol ) o oS5l 30l Addlal) Jiai s L shal)
s Y O3RN (s gimg s i) ki e (o I (5 kadll (el (oS3 i g 55 Zlaxi¥ Ala3Y) aid
o2 (s 5 AL (canwy S i Jala (sS85 V) #1500 o ped ) )W) (e DA & 550 s (5 300 )
bl ALall e AN Jile bal e 380 §152¥) o3gl s 5 phm s Aal 5y (amil) Lwmny (e A gmia §153Y)

2 e sl skl oSl AdaiallS




uredospores .repeated|y
(dikaryotic) infect wheat

aeciospores

wheat
teliospores
spermogonia ;
spermatia

\ barberry /nuclear fusion
meiosis

basidiospores
haploid stage

daial) glu Ao 3gud) faall i sal cuwall Puccinia graminis shdll 3ba 3 ) gal Jabaia

Y- sub-phylum : ustilagomycotina
class: Ustilaginomycetes
order : ustilaginales
family : ustilaginaceae
ex: ustilago spp.

Crtsha I3 Aaa il o2a il jlad ymmy ) K5 LS ¢ smUt fungi asil) <y phad anly daad il o328 il ylad o et *
o= ) Ustilaginomycetes <aa aay . (2N) lib s sha g ddimall o) (IN) ged sk Onedae )
oS Al YLk Lgie (lanall i s padill () yal st (Al s LA e dlahal)l Gl skl e g g5 VE
OS5 ¢ dilall e ALl Gl e el bl (o5 el suadl L § 1500 Lk S5 5n Cauall 138 e Laas
¢ Bs) ¢ s slac V) Galida e g Jilall LpaiS ) V) Jala ) e e sl andill iy yhad o) cily yhadll o328

C s e ¢ gia Ay )5

(sl et (S g pe il IS e g ga s SU Ao sanall s3a) a5 e sh (e pall il jlad a5 o allii *
O Al e gl A YD Al a0 S skl Wl sporidia Sl sl sl ey o3 ol




A Al gl o) USS WSy AW AU gk Je JSar Hshall e (5Sh s dae s e g SI) Ao penall Apals)
aaall g JSIS ALl ¢ 0¥ Clial o p2diid s SOrUS Aeba Jala ALall §1539) 22 635 Aba¥) ) 5eda (e J g sadl
Ao sanall o2 il 848 )3 5l 5 o W

A0 81 sil) Aalal el o5 s g sa s SI) Ao sanall Apala) Bl A A5l sy 3k ey A L) § ) o)
Ll sh il () 2m A0 30 £l (a3 30l oda iy (5551 Zlexi) s Aai e g sa s S Ae genl
O ae il JISE Al Gl sadly cany A5 Shadll (g maddl Hshall da Sl £ ¥ e s Ll AT Laluais)
Cazny o) am Sl e Bla¥) Cianl e 5l L il sy sl gl s Jol) 1591 ¢35 5 A sl iy o
il )il s Alal) Glaa) e 50l 5 gl SN (g phdll J 5al O el sl (e cul G e 5 i)

Ustilago spp. k4l
il s Gldbiall miad die g Gl o) jal calide 8 Glaball o8 Al dlail) Alilad) Gl ladl) Cuuay

Lo 10l 43S ) 3e (5S5 liill §153) ¢ Baladl il sl 1) Uls) Wi o) oy (30 61 gl 28 ) 2000 £ 591
Celuala ) 55

3- sub phylum : agaricomycotina

a5 a Y a s g 380N ) S Ay 485 jmall Gl Hhadll 5 Mushrooms osa! el Sl jlad 4wl Caadill s3a gl *
_:L@Ad}imﬁmw&;ﬂ‘a&

Class: agaricomycetese

& 5l e 058 LAY andll Laf JSDU s Lgie a0 5S0 5 alil) (sl 48 il ol pladll ST a5 (s pdiall) (o) sl
JEEL 6K A il avadl JA1 B3 g3 50 OS5 Anad Al e Jaad Gl 5Ll o) L Al 3 5l ¢ L)
&_Lu\_i\JSJUJ\MM\MQ}Q&M&J&b@M&LSJF}AM\M\ujﬁjz\sym

JG a4l Ha) oah (B IS (o el aad) ) Shg (A V) (AU) (o SN Hhadll JOall e (g el auad) (5SS oy
Ot S5 (35S0 35 veil claally e Bl Jals Lo 535 ety 5315 button stage s (UJV) LY

daludl cpalyall 8 2a 55 universal veil oWl claslly awd 458N 5 inner veil A3 claally el Y




el mmsall S 1) GBlall e e s da s 4o Jamy (53 laall gl GBI G5k (5 el anea) sad alay Ladie
et g laall (3 a5 il anal) gai amy JSIa) Qlaall g 68 (e a3 Jalay 4ild alu pual) JSU Allall & gl o0
g5 e i blay il sl & gill e Shadll SN W) annulus Aslad) aul Gl e claall e 85 L
i LS scales <adl s JS5y Al o 48 3ad ey e B0 Le s laadl (8 3a 5 el puall sai die 5 ol Gl
Sear Lo anl (g diag A8l 5 ol al) agas o) volva AL ey 31y (5 el anal) lu saelE e 4ie 5 a

- Aaal 5 9 A8 5l Ledl sl haats Aabiall cpa) padl o) LaS ¢ Aalid) &) 631 gl cpan) sl

Mature sporophore Pileus

Context

cap, or pileus,
white and —

S('ﬂlt'."

smooth
Young stage

ill A ills Gills
gills, or e §
lamellae [\ protected il Annulus

‘ T | ] ) by Ve” lnn(‘r\l'l
o~ | '
annulus ‘ ] \t/’/ ) — Universal veil Stipe
stipe —— l /4

. / &k/\ Volva

rhizomorph — ) v \ '

(1) S gellual ¢y 50 jal) b (b g5 il puaallg (V) gl cus sl sl (B s 5l psnd) G

dald) oap) adl

JSU Aallall o) 531 (e utiad 3 g1 (sl () daay 42 5Ll ) 0¥ (5l Jad ddladl e 4 glall ) 2l e} () 53
S asa gl bel )y S A agaricus bisporus  kdll g Sladll Je el (63l agaricus campestris Jie
el ally Adlals dals gl Gk elian La il gl sl e dysla S8 Al @l kil Wl agaricaceae dlile
ol asandl oy amanita kil lale JUes amanitaceae Alile I agxis ALl & il e ()5S0 Leild Al
¥y b ) Jil A8S Lgia ol jalall jlied o 3 s Al o585 Sl 5 amanitatoXin asl b yhdll s3a Jie Leais
Ohadl (8 &l (8 e Jpans Jadid dalidl Sy Hladlly aendll Gl jel Wl ¢ o sandl 228 80 Calgy e aa
-amanitine ) &5 Oig el Baamie N ge S e Al 4 ganall 238 5 uanll Sleall Bl Ausls Jpan

. (phalloidine - B-amanitin - a




Gt ad) (audlda gé daainall Cpum)

- ngumaam‘;sqwcyuu}m)d\)MMM\&\}YUJB\)A\UA&S

Aalal) lass o) agay )

aalall) lasd o) agag Y

Luldl gl ol Y

Jalally acaal) Jlai) A8 ¢

Al ol sall jilig e 53 0

$ 153 5 Al e 45 Sl Claall

spore finger print & s¥ daay e 5 Y
Ally iy 5 2 3Ll ¢ 0¥) A8 A 5 JSS s ) (e il Gl (8 dadiall 3kl (saal Ll ¢ 50¥) daan aaly
gl ehagu ol elian 48 )5 o cislia (S8 el sy 3 Gl adad 2y (Rradll) azalill (ul ey A (e
E1 531 ALK ()l 5ol 1531 Ay 0 ¢ (5 el il 8w dall w555 canen B gl1 e £ 50Y) oS1 i 3 e L




Class: gastromycetes
dath 3yl e Aaalil) By S E 1) T Blie (g el ann Jako Aleas 058553 30l o Caall 138 ey Le pal o
TR FNWEN | A PENPO
YD a5 ALl SI oot il il il (e e gana Chuall 13wy
Lycoperdon a3l & <N <y ylad

Michael Kuo

Geastrum (=¥ a s il ylad

padl oz Lo adad ) A ladl Alal) (ST i) wie 5 ASpans () 5S5 g JlA) (il (g ol 5 (5 el ausal)
uﬂ\@ﬁt\yﬁ\)ﬁﬂg)ﬁ‘wkw\o&‘éﬁcﬂlﬁ)w\)&kad)ﬁﬂ\




