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R385, INKGGnk & @414 §yiiA o 1da ¥ 1aR% 1AUDR

-) diEAY PlAa  (zé ¥ At G' N - o0 © 1 & 6 axoh FHdz L& HF A
0% ¢zK0 " 18 MHIEC O

:Planogameticcopulation huH- = = . IAs& é k4 DA R DZ o

RG: ! & | ®lapagameBAFZ 6 zHH Nirgd  1a6GdAAY1MHKk-p
ae'V!é’lTD?Z aad RG:18&8 O5 "Y'k O,!'& xDk 1
GidafpaaqiéyiDZ & 58~ =z! & EFGz! datt 1tjal &
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Z.ati BRYAS 1A 'Hylsd yllga Ny 1acEWH 1ay>1 a ¢ . ! &
. ¥Yys!la ¢.n éi GP &G
¥ HIANN 1ay1hoTat & 1deGoZA &8k 1d21Lj 1 Mpgamous O Y hu3 64 &° k
EPai de@-aPbt 21 LjU& 14 SIEICBEA &I T 1 1k C
@ G? Y s5! & 1 daeée@ridBEGiTaiNiiz D50%2>1 2Lj0& t s 5
.Monoblepharis , "&ryder Monoblephaidales + Z- 2" _ h! &

o
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:Gametangial contact v1 . 1, ~ Il &2 qza“ . |

b 2" H 1 & +s5Gat!l28 HOJ da G+ azda ILjU &Y 1y&G  lISNG . O

_zAK t 2 H ! & Odspherégthdt 1 Z2yT B4 WU ts 3FH&EH a a

odz 184 tYIlLja -0% WGFar il BATROP 1dz t21 L

b= x&11 & & Eb 7Y 8 Ik&ertdizatiin téhdas Faael4Y1ho-p a

Fl . akyGhs$5G, ! ¢ TUhUIODZ G | &!1G&lz- &8 1éWF Géz
.t 21 LU& +s5G,1& EP&ai 1!1a p

@58

e
(es12)
hutl 1 Il a qzac |l a DA~ G 1 w

:Gametangial conjugation hu1 1 _ ~ I 43 3z a°¢ _ |
1. 12 Y&, F. kDZ V3 )WGCAGHGLIGK e G2

b 21 L& + WEGSYING IAYUP B H tsdRidge & &dz -4 dz
tIFGIHNBAAT &: aGa vys5!1 & O35

1T h! ZTiG&- . 1 & @®a~" 06 a_ & _ cs DEADHR s 5TE1 Gl

aa Nl £#G1 O. " n 5dcd 103 LO @dk1G>1¢ &adz HNda " k.
Zygomycota + ¥ puU! & eG? Ys5! 4
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(v 2 fup)asol 530
vl .1, -01la Qqzas  lla éAa  t hbtz-"
:Spermatization f-1._[apash 4

"&£ ¢ 1Ac3 tDAI@GAANBNUKIYH &80 ViFkii&de Gy 4. 2K
b 21 Ljd + Y, 1<dz R5481 oBperinda &€ &20 174! GA @ &
Gk 0G 1A ILOE. IAVINGAG BA + €- . n + 5 GENEN] T4l &da &3
@ G2 Y 5 IJRE- Q&1 108.] 14 ApEip &y 1aR 1&l 1ace™ae @ dEiP
I Yai1hga-8GH
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:Somatogamy ¥ - . . I-& pa- " s

i“ njh t ¢1 G2 bk )ditn GZAWKUeE vy 51 a8 « z A
GZUP &Gdx LjA E. . Ca.} &G&IZa 26 GCOD N 2056ITA
Clamp connectionst Yhuih! & eUG.- kUGAK T:.¢€ Gdz d2 ~*
MatEdr Rl Eawz 1dz +21Lj0a (eat " 1a3) lal@gkiga
.1 . s5DZ _dz 1 WPIP_ tdzi GakWa. i

CFz--2%1 hpi F-

e Gy JAlNPE Aa ya  1a yGljagayl 2a SacoEgi e G2 v 5! & . z DX
.y saGida’ wa

i a- TUa
Z dz tegdkd@& 1 plBad . -~ 9% 0ld Gk @1 GdA T-@F dr0aa .
i 0188 Od@z2cap ok dz20& 1dz17a 'B8BA Gnj' 8a "t ni$H
.GNL Q@I Y  -1& 6GY¥"!1 & UO” g ! &

WG1A O35 ael&@G1F: !4 yG1nUla OB GGY-RAKANIK &1
. RO 1A 192° .

:x 17 T DZ t+DZdza yG-Aji! ¢-

"Ys5DZ to2 . . 1& pG.nU&EgdidZORk »1AIGHKE &% ‘il !

.a@l” 1 & ydz t 2 Clavicebs porplreg U8 1 . ¥ K
Y514 (Rgg'ward)fn ! & ca 5 1 DZ =+ -kl & o dz
} \DP&i t++238Gnn 064 dza & G- driclophsiton. ” - k G: H

EGITGT | & yl@dyi-f& 6 T!:ta@lz6 8% . "k -p UDZ, dz
Aspergillus fumigats ~ ¥ 5 ! a Adgédtdillesi@ y ~ ! &

N BADHEY PacY P e 3 & @ aat™ - dMycotoxins ] N'ke Gy 3& zK4
} 5Gua US .aspergillus Bavusd © T & ! &JAMEGXins " BNj Cp, 114 ! &
. G NfDchrgtoxin ®atulinZd¥ Papi:{ 1 14
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T GY I ! &

. e GRpiiDAG1A AdlBHE YRZ " k 6

" PUA& Sapmlégnid patdsitica” vy 5! & FE_ dz Gnjwl k7 aad uG:

.Beauveriabassiana” 2", !''a c¢iafi |

CFz--214a O:;

~

O5 G2 3711 & y&v#tlra. ed& O0zj5! &C» HpDHARCOS5 |
RG" "1 & +1DZ ZC®5 @EGKGE N . 148 eNGtiitH: 02 K EW DA &
CHE& 18 tedl_=z! &4 BAtRrAal Adza RP1uwP@E dx -

"¥351 8 NhG. RpgudodBheefe-y G1mgU& "1 & k2 O5 p-
Nh G, Lja CCamefmbert chee@eé y ™ 1 dz@éniciium rdgugfotii

.Penicillium camemberti” ¥ 5! &
d ‘ahNjgdIMushirgms pa ~: 1 & FE.dz yG. LjG! -8 TG1dz
.Truffles
Ux 2" 1 & « dz@& HE tdz2 1t 72'G < &1t YF G Yh!

a
. GNh _&G" _dzG, Usal & N
. GnjnaG _dipgdza 1 p 1 10&Eyl, Ned8 @O, z* | a4 :9 & p- .,
G2 Y¥Ys!l&8 12 t+17..:1& &GI1s1 & OAKd#d-1t =T
€48 « DZ +t1FGHoUa& Tidwdefinda | & n O5&i1GHa z K. df

.Entomophthoramuscae ¥ 5! &8 pa-_, _ {1 GAK O!° -

eGZGi -8@,. "' 14 GHzvad!-&N1& 1135 kipBIieUa
}Z2G" T O5 +DPa-! & B zKah©hgodha t @61 PZ OO !
0i11&1de.n tY1Ledl . BA-1a1dZ DZA G114
} YLjGs dzza GNj AGRKGYt Z'h!ldax t pAai t.1k GaaG | &@s
. ¢cia-_ dziI"TkkEGdza (
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1 5DBH1I7DE"& ! GHNnj(+t N&GCGRGI @&l G oG, dz? i
. G Ngsriseofulvin

cFz-«2101a ¢1

Ba- sT -I5S wGla- plat@d a Gnj5 Gv 3 #a Ssljlz elGd " - zuva

_zK Ut hDZ : ! & | aThflophitar e EX 1 Z2& .1 B 1% Y& G

} D2 . dz t+ hDZ dz 1! w gWhittakar! 1869)e‘Gh@Z ' 8 & G rpzGLe:

b 2i 1y N2 é-Gs.2:& & . o-Kingdom Mytétae -! & 1. . O

. tsDZ i1 & yi¥diG. ! & 1®hylogensidcldssifiéation p U 2 i
- ONj éGhDZdz éGA 1! &

Kingdom protoctista (Protista)- 1

y— 18 1Y 1AOByI A &n i1 p2&° kO lat tinge Gy JathDAAINF_ k &
Phyla . 2T ¢- Z ta D21 GHR! & ~athAs Ak 1134
Phylum: Myxonycota- 1
Y1 a o Ou Yt 8k pl1oi
Phylum plasmodiophoromycota2
b oA 1ad RORER Ak 4y Eapia1dE 1By & | K
Phylum Dictyosteliomcota 3
@ G1_dz208 1 dz&Pseudoplgsmodikmadid@hNKG p!1 61 1 dH 0 1!
.t 2°H dz tylalj 1, Lj &G
Phylum Acrasiomycota 4
ad 1§yahd tinfe oA 1dA-Z Y K1dXMTHNG ! & a1 Gh! & pi1o6i 1 dD i
¥ Hdz
Kingdom: Stramenopila 2
Atayik 5SI0AT B2yl ¢° : daribZidn | BZARo®&° - keBy5° k
x |&Vhiplash . DAHzATinseP D& » 7 Heerokpnty 2 651G ¥ 1dzA + H’
AGLU& OF tzidz 2kl " O%dpdrate tingahestizD4 5 wdz j 1 v . H
. ORpyta. z [A1dAZ tHDZATNf_ kD214 1. 1&g 1 DZ
Phylum Oomycota 1
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b T 0GT, dz 1 ADZRpF. dz 5 OdP  d@EpYIS a
.Heterokont
Phylum Labyrinthulomycota 2
. t504&0 + Y17 _ dZA GZUOP GnDP&i
Phylum Hyphochytridiomycota 3
i1 K +H | |CtBEC kaiag dayaadDRyi@a, | G, ! &
Tinsel O OdFdz& - o0da

Kingdom Fungi- 3
A8 1dA1hk AR 1ha y XB1AT1Y IACB HH. dZdiP ik -pe Gy 5° k
Uy aE8 HGIMAA @y1DAT & 1& Whiplash | DAza | 5 dAlsGkenDP | 1
U: . IdBay DNID . A Z5dAAhac.n § 1P B A, 'Gayiszl s 2at 1G4
L2 A1dAZC Kk
Phylum Chytridiomycotal
@ AWDZ Ndz dz RVisg-pPa EGnjLja- hu api Ga@adn, IjG1TaAK
.. D&za Os DP - cdagat k&) Ut H. k.
Phylum Zygomycota2
Rio PRA tH. dZ & 1% 38 ddf@l AhhO & 1A AN A, G
Y Y. B& RI&T yiApolgia, ! & A Gh
Phylum:Glomeromycota- 3
PR tH d7 & +%3F @ 14hhu0 mia - MEa §ZNdnzs. A, 1da
t D2, - dz +1' T 11 & .DzZ35a t 1Spwdnyisd RSGEA ov 5 |
ea01laCh i 1a-AldyRK T G Z 14t 136 Ghla diid jdd 14AGLa
12 UDZEWE ® FIYk B> - pAA" AlNjya- "o rRNA B! ¢ | 3 !
AT ®HT G5 zrax ' Y ABe Gy 38

Phylum Ascomycoa-4
.. HEFPA Y Haddy1hkW:. 1df 1 P33 - & ! G !
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Phylum Basidiomycot&b
& 4033015286 ®1Zo@Baaray1hky: . 1dj 1 PEs- X 'Ga
Phylum Deuteromycota6

. 0.7 14 T AGh.,! & Gnj

Kingdom: Protista ¢ 1 W& huh # ~

Phylum: Myxomycota hu1 DA NIl & ¢ Fz- -+

e GLja1 _fGh It & | 1 au & aiggpttiinge @ vys-Ind - LjiG#

LT yr.yhai @NUEGT FGh!a 1dz 1 a, Z1'Gk:Ga]

Gnjk G Y dBhNJI 8k CNja% INI HGC da - Nla§dkgiR a1 | | &
IR Z&1,, k-pd-, d¥B-, AG® zdRgAaN kide GTacs

€G?2 ¥s51 44 .5 T UeG2 Ys5! GK tn. "T RGloa
GNjG: 14 + DI . dz DeBary(188%) 11 €z Gljz @A p. 1d? ¢
I TGP t 1 kBessP@AS0G Mz uchz 'Mycetazda 4 ¥ s B& & GLj
y 4 Sdrdodina © GY !  MPtazoad 1T & - . huUBlyxoyaStiates . ! &
UeG? Y51 & +RADZd2 1 u G njMaitin(06%) (P Ghe 1+4Z 16 C
Kingdom: Potoctista @ G ' DidEu @uritHisy .3 8>3~ 1848 . .0 G
E:O0y--nay _ Pil* WG cai Cb131* @ d#e @Y 3alNj | k {§Protista)
Y 3.72a U |0 dzazun@huEidnus gy apeidaii& 1 Lj0 &
18602 g . DBATA1dEN]HT o#i 1. AtH, dfgdtayisgy X8 k a1 G171, dz0GH
y -« . | & yholotadic v 1GHBEENAIdAHINReBYday 1 hk Uy 1y ! ¢
t2 AGHhK . +& K

FNJA™ Flja W&as

eGCRGCGGEZGI 28 JOZ: ¥&d Y®b& ads i G ., LjU& t 21
1 daaFe@1 1 & 1T DZAA] B& & .8 AR &l dBZS YT
FALA1T . @ 12 dzk! &njthdi -  ga eG10R&EaU4 K
Gnj,* 1+ B ¢ G&njv 5 ¢ &41@ | |dzyGBZHolkzeiX } & d2' Ghja
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< RIBEAOYIDZZT B A k. o@Yka Gnja. BnkjaKp & YT 5z k!
¥ PUAi& 1454

hul DA NJ ANk Fd R2 2 k&

&Z T &- .1 & 1dz t 4! GP t a@hdnpodium cyic-1z 7 tiNd &

& L U 1j°” NjaNJ. OYSdz& IT.- DA . ¢ . ®a! 3 BGNE !

A, dztAn tDAYAXPIAE 1A i €.NZ +TAa>: 18, 88, 3247, 1AC6A +

Cytoplasmic N#Z b [B02.85'4 & 1§ ¢NFA® * 0 §Kin & BfE YisZ-p

dD2 ¢ + dzlinj! & &aRENEP! B, HOD HAGslidappgy h ak 1

I DZ pi1o6i1ddUGT1! & -na&i. o - pMyxomyoBLjBXN DZ! &

- Z nEEE a0 Ta eGP aat? 1adbnio - p aa NkGio ¢
. t2 0 14 pG.nl

b2 #8848 14 BEPAaIT - niaRapilkitiun Az - GF-BJEITA + Z1
F3-1 & . o 10Z th E+3 4Tt Pa, KAaGHIHYY A &
¢i GaCplumellj @ 2 1 RetidGidiy dda (3@ DZd¥1k-15yG KA yim&
Tdz t 2 2«1 & E~_ 1 &8 WDZt 2k 1G, HAa.i4 SdCs LjAt §
- L IgDZdz £ HDAR  &yitk-px M'H (@A odpZ 34, DAJEI BAEA 08, O
Hemitrichia Acyria ~ ¥ 5 E@frs ol ~F- " Z G4 z

EFP&i +s5DZ _ dz + K&~ dz i &1 dD35 1f 2 kz <! & H.G:IC
ONj tDZ _!' & 1j° N ¢-FG5 galdep@&nyihkecoAedish k [ DZ
Far t71.d2Ej, o1& 5t 146 G il ZADEAGE . o @) LizAe®™ & 2 K
L @&l 1ay @030 &k T DA - Z2G-. ¢

b0k @ + 2z~ ! & + [Bpore! fdrmation 1 h&i © - zB#ka x z°
e&i1” - 1&a ai ol Al Gaj. yI§, FIKGo T TABAT 1§ sF Hp (

} | dz T DZGuqgjin- y!IG& . Gg! t 3”2 45 -t 3 BZ O
AT, a@H DI DT G VDR ARd <DSRREIE 2& | OA
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a0ttinfe@vdp®  1ai1vIAN. LjzA Fruiting bodies hiz - -~ "-KB . " | a-

yilkQlda + 2 ¢ 14 B&. HAX yNDZ 104+.4 @ at > oh Gh !
: ONj yG3Ta é1uaA

iaZ&yihk a 2°1DA7Z GnpZz db k¢ &SpoEnyi@ jai 1 "-1! & . DZ

yifk-pWPeridiumy ‘A0 U3AJE &1 14. F4 Gk-0AlApd1di1a1dL "+

P YFG- g ¢-2Gp 1dz_ ¢i GZ RFézAbiol 1. DA + DB &z

} DZ dza .+ 1DzZ! GA QY , ! & aHypothdllusT DZ @& &i 1 D

x 117 1 D&

Stemonitis Arcyria

yilk@h a + ! G. ! & & &Plasinediocarps.t 4 1 NBE K ! dNja G
F2i17 1 &4 Bs BNBdA 83l dZ2ZYDK AQRH INIT I KD EH 1B AT
O 5 MP'a°H oya-zAtZId 181 G1AAK.¢! GdZ ¢ VIkE@FCBF @

NGB tALGA YT, K A &Y gsg Nb & D41 tdERIGEAL 24

B0 - Al BAIY |1 AHRAZ@ @141 Glayik-p.e&ln 11408 2&

~ ~

.Hemitrichiaserpula x ' T | DZ y G, dz t p
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t 211" 1dz Rif1sadz ¢ |  aledhalig ( +"NHy G G£ 83'KA)ONE Y !

GHad G v &R5ang ,HRBAaiy 13: @ *.60 @&nj_dz A oyadz t0:0,3 4

Lycogda Fuligo y G, dz . GnjD2P&i R581 ! & {-z!

b1oi1ddihn! Alay 11aC 0G SEddlia duy - | &-EGH Y F . WU
T Gslj a4 uGs _ ! & aa c¢id ! aaypArnql 105865

¥ 18 181 206% 'd7 5. OZ. Hki'lapaidaayl 613 twi o sari34
E3+ Adzlinj! @, o> . 43 F&: ! & audd ge ! MEIcoy1az 1, | !
+Y. <k tDZ1l1a 7.z
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1 DAAINI & cFz-+21

1.5 .k T ! a t+dzlinj! & éc
Subclass Ceratiomyxomycetidae ¢ &ar ¢ _ , Il a -1 Wi F Q)
JAOISIDAINATAl B4 | 18%. 188 P ER F kHHINRGY 35S 7 a
PH AT . ARhAgEECHE s g YiIsgy 1o HEy © ¢ ! A

¢ Zod. na atfhgoatk I EMT - JAaNK €. ¥ FlayHz: 1405
: +41 Lj04& 1 d

o

N QT

Order Ceratiomyxales
Family Ceratiomyxaceae

e.g.Ceratiomyxa fruiculosa

CH_ Il WREF--ks, W

Subclass Myxogastromycetidae ¢ ai ¢ _ , I & -1 ¥ Qai

° L dZ UsAE G 1szy 18y * 1as | 1aPPA @i F kttzNe Y 53¢ 2 a
: ONj . ki P ®YT - !
_oayirkts: 14, 14 yimd KSHKI&INjase & yifk:Order Liceales- 1
el GH ¢ YDz ABEH ZAy1: k GO B OlatDZ1a+aLj 0 &
KA NG NG e &™ 11 (B[ a4j 1 P1d¥1hoPseudo cepillitium
ddas- Adpy - 1a°. _1ay13@y lalycogda
. @ &1 1 BlAABYDAS. | 1ay13dy “1aDictydium
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e G’

yilk-pa + .
b1 2 GLj
URA& @ o
o .

t 27 1

y a

Lycogala Dictydium

Yy 51 & +&ITIAa ONg ?1 aOrder Hchingstealesd + 1 ki
AV "sgiz@ﬁ_n HINj R3ST aat@a yimsd NEe s Vifk & o tHinA
114k 1dE3 2 DA @by © 1AiT4, 1aCs, C@ B + B Ay | 14

g‘d Pwatrz 1&DZ 1ayitk-ppalal EA3& + v Gats 351ay1h5y © 18

N !

.Echinostelium minotum@z-&ljg- zACBt> By1hk-pa

| Gn aa 41 i1 diz té4@ider Ttichiafes 3 HF | ! &

} 4217 Lja a4 ¢-D Es-~!& t4Yy1P {4

Ut 1! GI k- #2] BAHkA60 y@&1 | @ Pajatal AL
.Hemitrichia Adcyria vy G, dz . B& 5 T

5 7 17 1 @ asakysmt #B@EdE " A5Gk Order Stemonitales 4

& + 1DZ&! &y G.-D&hGpdz O5 g, Dhhilz& 4al t, DY

.StemonitisyGzt T aat ¥ Py tDZ 14 (Hypothallus)
. DEA-nIoHAZ + - shaat 18 &1 1ay1MaR&1] @& 1&:Order Physaraless

O35

. $#& _1& t5GH OYy3z¢ -p a EdzG. ! &
Physarumy G_ dz - o0da

Lifecycle hu1 DA NF & ©¢ &zA L

(Resting spores)t " + G- ! & &1 hU& eéeG1Lj3A t dzGZ ¢i i

I DZ :

o

I'a

b 2748 ! & at iNJ!tal (UQU A B dz& a &1  E

yiP 1dz4i &4 180 helre djgé- ¢.7-4 . 07  naiaz3 @Rj2 NG pLjd &
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1dZ y1iY! GA 1, 2aG. 4d¢ 7 - Z T+ GHIUNSH Tb HE HZ Z !
O5 + " _ zdz t ?Swaimcéllsi k. kao ! & g0, ! & t dz-
GZU, ! &Mygombgbait Y eddgpdiciad™a. "o x 1dza2 0t! &

2 azaSwarms cels éda B AN tHR1 , 1 & Gegu, ! & .5,  k
¢ ailLj OLjcaykgantytt ~p1iLjBRlaskfGarhy K& MSixAmoga

OFG" A t 21LjU& Nitosis _ tdA yp1! Ai dedBdr@&.1 IAHUEZ INdZ
} 2" AGhk a_ Hyd 2Kk -1 1" RA0 FUBHNEHEZ 471 A28 oS H
FAPAEEI5tABOGkya-2z44"& + TGP + a DF GazUg KG &) - tnf -~
yilanhzalie Al layl ka . dz T &- n@En) pd&d 2 EHG . IGA

~

. 1T G- a O!

Life cycle of a typical my=omycete

DFylla h1DANIA ¢cFz--214 a&F16

2-Phylum: Plasmodiophoromcota
Class:Plasmodiophoromycetes
Order: Plasmodiophorales

Family: Plasmodiophoraceae
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hDF VY I & ¢F2

Gnja_ 49 & ! &n &dép&asitid BAs ¥¢ n!Gnjkt WDPAELIG 1+ Y dzi
.t VFG:aBGeGhaYy D& £ Favit kndz o8&

~

: ONj NEBaiLja Gap"” .k O

Club root disease of t LjG ngDZ t4Y "G.nDZNjaa! # -DF&G zil-@&~ elGk T -
.Plasmodiophora brassicae" ¥ 5 | a &NwiféreaZ y ~ ! a
" ¥ 5 | & I@BMMEry séab ¢f Potatoes * GY 1! & | DZ -&®I1 ¥ -1 &

.Spongospora subterranea

1 ivyded O5 1 _ s5DZ . dz j&at1i1U0&8 +t+1FG A +tH
497 18882 180 KU, &1 18tdE A

i iza BEac. n P @h%inoi & t10Ai-z 020 01d8 AZs- AY13Z v 34% n- 4
.t Vdzi {1dza h! & + 2121 '8 80FG C

Plasmodiophora brassicae- - 2 1l 4-1aefF1 6

Finger and y2- 140 ‘A @0 ‘&l atigH. laia e ! .7 T4
Gl NZ&1&a Ta ! APGDAZLE 1B § 3 Mrodddisdadezaa  "Hnjs
T1a &s!1BAGI U8 s dz Dviz&k™ t1'&  dz "k g6 C
} ¢i Goa Has <t "4 3.21a8 He &'Nj"&. i & ad PRUAMEDZ K- 1
b FlGE '®a!'’8 1dz Gnj. Il ¢ _D#za O° ., 6GH i &- .
O35 ‘HGHMzdHY EABIO A . "k fA0aS A1 k@ZZa .t D2 1% @3
" PU&a E~21* G N é@as ayDMED & 14 14.¢id@i1 dz 1

F nNGng Ké -+ AAMGTUEFGAL & OH- 5l 180ay & | upj!

. €fa ¢ 114 GCZRPeRdr +IDP BAY 1ds - Z F
. H aH lIEB-n 1021 ka”" ! &! o &z 4K ENIss'Lp g,
b 2a1Llj] &GdzGLjl yj& Myxanpebaz §t @E Njf G1_ @28 07T | dz&
yiTa.gRatEa el ofsk ¢, 1a O5 iai°o6 t21Lj0&
‘A UBG-3A Gn"dz EH G, € Esz-~!& t2a H ¢

-
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@ai 1”1 Gnj”  dz i''a _ck- otd®wi 1EH GN-5z0 il _ k &
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Gdza . NN DZEF&3Ga: 1 ¢c@Ppilil € RN1jHE N_ " ! & ¢
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The Life Cycle of Plasmodiophora brassicae
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Plasmodiophora brassicae- -+ 2 81 & &F16 & A

Powdery scab disease of PotatoF ~ F~ A1l [-21" . Il &
Spongospora subterranea " « - !4 " ¥ 5
®eF1 I a & A
Plasmodiophora *~ ¥ 5 DZ x DZ hu tanj G*TGv¢id V&0 é&c@® i- i = ¥
| DZ # AG~. dz8 & GLji -! 8 Oy | | DZbrassich’ i &&
O5 ¢ti'fMG & R2ARGHINE 4" HE.¢ci & T & &i51 "t.211 4
Gda "#? 1 & RGdz 105 401 tkH 1 _ ®Dze &dz1 11 Ov z
d? " * 1&ZGLEXIG #PA k -p aa Gnjp ..k SA Gnj*
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e& _z-DZ ~TG1:1 & 0&a0APNEKNSEPBEHDA 1+ n(
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Spongospora, "~ . ! ¢° _ ‘dz E3-~!d& tV17s1@ @& DKt
.¢104 g4.T74 G

Kingdom: Stramenopila (1 s ¢ ¥ D&A- - |

Hyphochytriomycota E: « k O.! & &®G21 7Y s5d2& ...2T& 1 diDZ

1 2aG._ "1l & g 1 _ X*Labyrinthulomy&dta Oomc@a ¥ ! & |
O "1 & NXG. _ !4 ya UeGdza . 0 &Hetedkonrt ¥ " Nj° |
“nkGlAai i O5 GNji!aG .6 &G vaymad. . . d

Y10 g G2 Y5

Phylum: Oomycota hu1 « 1 & ¢Fz- -+

t 4 F 83 YKIEALB ©-B1090 ! Comyeota + ¥ _ Y"1 & eG?2 v 35! & |
GZGl 1! &' dzDZ N t\VaiGmlds KG A A Ty Gska RG: ! 8
Esy  1& t1l2 YA ~ 4" 5 c¢it1y a ! @t G 1jU&4 ac
Downey mildew @80 &0 addt: i} Sc@jt1. di Wi 4e G| Z&i U

\White rust diseases- Y uU & 4disedseds 0 & dzé

FAY N BE . Fz¥3 wiGlY -1 & RGYoU& 1dz + 211 .
1 ZzkGNp-GYoU& |j"INj tGnph DZ h 'k @tad O~ edelBa Ghp)
: Gnj" dz e G2 v

O.-HAji 0"  dz08 -G dzQy)! &a@HyiKFa!DZE lodzidl-d ! &
YY1 8K °GhiAY BIZATOREIR 61 DZ DZ ! Aa

t@@AYI &I Elji- 20)8e GY 38, 3Z | FA v idzhatZ: &A@ 18YiLj 2
.t YdA 11dAa At & -
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041 . ! & N d3eaydamRkDISTadaYdayIF PA tdi o GLj 1
.+ 1DZ sy ! 8aa@” +NHA! & 6L ¥! 411388 EAG: |
yvdadya1dbka t+ 2 ys! & 1. _ DZ O5 y-p& 1: "1

Ct Y AniY& ! &4 4841 U&

Wity JAGjLj o 1d2GYdad @dzaGy &l aee @yl ~ | AG] AR

Chromista + h DZ dz aO5t I.¥ ¢ W1 & eliG?Njy s GaA11¥A t &1A 5

O5 1: Kk +2Z1: _ 1 & "N +4!2&85G-Gdp OH& n{Higj o & 1
.@G?2 Y51 & yacG |

. hDF Yyl & ¢ &

OB« 21  Od&Es d7edPARPAN & 1. AtH  d&1hk @B 1Y Mildaiié- 1
. pGaocY&Ls TUE + sAREAEAVHIKWE810Z0du IGR S5 &1 o0

T1a t+~->x&ai!t & +481LU0&a O5 i G: AU& t+ -RDH 1+ v A
1Y 181080 T GBO o PO Hs- K14hld-ny Y 5 yv° ¢
.1 . . 6 GlablBZay@E DhgadyiDAIA 1aed 8
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: Gnj: Nja ké & RG#? okl 1ak@d i1 | Zaupalhyl, k

Family: Saprolegniaceae + Y -hiG-3!48 at DZF C

FYLjA1 . ! &~ GCEIAT Iz8 Al DEGYE NiE i &FEa 53 v i
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_z K Yy GlaoUtds b OEKME DBPARA e 0~ «¢li -1z, df pyadidz n
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Oogonia 1308 + Y. 1+ :1 & R354&1 1 &4 +>*G11h t DFG

yik@eG-4P + 217 Ljd y OGP + 21 LjU&ntheBid 1t »1a8d" 1 144

ta Hipla yibk 41 he dgatope Og G5 yihk-@ 3 d& 47 1aRG 208

ci A DZVva.: ! & aeGosphére ¢jUdaad-t k¥h "1 144 Gnjk

(@B D7 @1 BaauDz 51 B2a (T k1dztiada, o) diet 108

d>* 121, T poa @ StDHEPEs sk a Gnjp” ., k =~ GISE-a & ¢ - o

ita y1. .k O, 14 +t1._ 14 61 _"1a&a O35 s

EpOo° ktamBlj&rz! Yis] ¢ - dz -z A + ¥QospBrésd Ve &it " i &
.t H . dzZ 81 ha ts

Vi“Zd A YA Na e 1dB-h_  k + DFGzU& jZ Aj! bz K
inddAyirkipdaly Nj &8 G® +Gnj. 5 @& &- Parthehgdenedi® 1 h k|
HEAyiIkGoBa1 LjaQ y &, 04 | sLj BDZ&A&+ 3! alja dzN¢ Gkja

~

¥ 1§ PUAY H GNpal DAAd 51ina O. ~ ! &a . 1ABGEh . ! &
Order: Peronosporales ¢ U adZA - 221 & huvt
-+ kU4 éGs-! GK t+ 1k ! 4
HE2 tFEEag 1| fa Op 1d2y W14e Gy SANIDIEA - AR KAZRC. k-1
1dz - O)-GFAEH ki o NG B @ iR AW ERBEHIE Ut Auvi &
. 1hl0& O&rg'adgi1hi-aa o648 dza K. dz
Fsld 3s (yIPNdDES 1dZ & 14h)&-n ¥ Y5V & B AYiaCy-.  1&. HI1a2
1, . Z&Gz! ARECH PdzE®Rai ¢ CGRAHIIENAAIMZ " T &G
CFU0j12 VA §dmWZ2ZUCHBPAI 4R h Gdz& + DB v
. EFGz! & GGgRREYEA v 1
¢" .51 8 t¢Ci Gaal FEs A! & KGN DApa&j] A1-B&%1h . h
PN & 14 o &RIEBI&H DT AR 518 T 1hRBé PRV h 5t A18
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1158G kU Y &t Ui atva @algty Maed@vs & ¢ &k X 1A®@1 w241 hl
. Gnjgaihd 1 G« | Lj
@4&-7a e&jPBltHaBIa! d4a 1t 2 H&LU&GHT i <4 1084 ORS 8
I DZAACSHHERYy! kUWDH% 1 Pl ZF2atoy 44 118, 4] FZH kyaeOa
¢ &1 Yih3c> Ifde Regplasm Oy ¥ . dZ p & (Qksphere tv- & 4> & _ dil
@BEIPRE k> IGd1d¥1hk &G~ Pa + 217 Ljd a2f 31 0jF4 seG-
O_.Yh Ha”®al KAk 1 1 &- . K Toihkes HEEE KA + 1. | d
b RO a4 0a @kiAaGBIEAgDE 1372y U -4 -auilgore &~ Nj
FE0 1 ¢ Tz "6-paa( Tdiz g edjt, Ap GAAEEO, Mai1™ 140 =ze dij!
b A" 11" 3133 RSAG, IBAG dzéA4 '@l G TéUA 1! a
: ONj el RGLNE « ji" Mg #

Family: Pythiaceae hu1 . 1 "-"1_I & Hhu#

_ Tt A BIARME 14F FUs QP& DY aat iz @Y1k ASRS, K
OlaGladaGdr g yirk@h  F dza 1i)y & 308-8l08- zAK51H a U¢® _ * | d
.¢c-08a t1"1h +ts5Go Gnj, :p O5 Edzai

Family: Peronosporaceae hu1 71T ¢ _ 2-2dZA- " _ |

y@TH1Z5dz+ 534 FdE 14 UdG phe @Al B2 Ahat D ASR S, K
. Gnj"dz ed-Lj O.!'& +¢-._ ! &t & 0B3 ¢an;!

Family: Albugianceae tu1 = 1 _ W3 I Ua h

¢ UEs3-!a + HEG5! 1df ++:5°G, 4 ac¢ iUae-G1dz! & 1 D
. ¥y-ZGp YAG_k O35 +t1"1”"1 &

Family: Pythiaceae 1" "~ & h# O
INe@¥5yikk U, 1 Inl DZ + 281 2dz0UdzT1 dz+ 41 Uy DF Gz ! &
€0& | DEEMIEY ¢gykaPythium . "~ n  Gnj:aNjd YIFdZdi ®#a? t
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P. +2 visLjlBd @ Nj 1dz . @17 &CG!" Ak +av@kac 1"~ ! &
Root rot and Damping of € a1 i Ga1!7da "y 1'hal 1 dekakyandm - !
1dz | @hytophthdia, N?INj PAgizgn tEFA¢, kx 'H seedling
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EFazoxe YCUSIZyEn e G2 dd2IY j1P1d¥FhAa14h/a-n ¥ v 34
e@FA1dF-2 ¢ 3 e BidAl ZZGAPARY dBat? 1acht [1atd | Zaid 1Al 27

t KG- 14 @GkG1 ! a& t _ . LiadgE®P&il &t § niGnjod i,
O ydaq &1d2g @Sl 4 E- sk °ndlo dd? KgdpEh G: ¥
4 &G AEdy1Ihk G EPEa (11182 G 1a09 @ 141 5y 34 1181 Lyisa

aa Zoosporadgial H  _ dz @ail hsda RS ankiod 8ldz BhGHKk, X C
1:¢t@d- , dz g ¢-!-1/7 4151 GNj Ut@&EH B dE BF GO
AGoZOB1Y1Mats B51&- "k ¥ YAy Faea@mljiZzc. 1da Es-! & t+YoGLj 1

bip 1dz ¢- | odz kDBS181ZEANYT Veside tDZ 2 11az tdLji :
¢-dz, tH K ¢ .35 -@KAUA-POK O haatPEGH! A&a
I DZG 1711 & RjatdbFikadndi ~  ka GNj G.sLja T!a yi

b *xGl1h -.7Kak “SIA KT 2 d ] & -Q3 -RzGxal &0 @ni-d
yi. K éGL1HaU& 121hk a-¢tiLf) @d&EgN1!"8j&d A G
YYdaqild1Z2 B~ 5 K& &FdADENSEAIKY ¥ 3& 1ataE O5ya Hi Gl§
P Gdzd14 ¢ ca yifk ospheret . tuyaha. HAPRA ° @ . »a Ud =z, . dz
B @dElA1dz 1&yih5ed 2 LjU& G déripldsrh ONLjUA &i bd {1
B AHGHT @ dCA1dZ 8K 3T ayiba cTAizup0e. | fa ', 4] FA1K
ian 0, o Fylho@tu@®Ba c¢- 2 . LjU&) + Y. Y& 'di&d zR5da
GlpAE KU 1181 sZA1dAHByallps | Ljd é- 0 € ¢ Rj1 i iy - !
b1 8"’na” LU& vyolidR "# & HE.1 & ~“F-" 2 Uty TGLj
aa . DAzaOospareO i REDAKd2&tolAY1h! EALYINIZK a

d& Pahenosporgi“Zg1 v sGsEPtE Yayl kp@ UG 2405 01 « dZ
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I DZ ¢ P4, ! & Phinfestddd & Njo"_ dz_. ! 8. @ w1 ! & nj: !
1d7 #ac Njed i D21d205. " y 'a Late blight disease of Pato G* GY 1! &
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1846884641 ° 1 &ayimZz o4& d

y° 3! 4 GhAB. ETaa eGlLjt 4!4 1dz yi?2 !4 E.5
5 1ad UHAK G-, 2! &c -@0GLji -4 &t 1. dip@idy vda!  a ! Al :
a>Nj O5 P i1*1k! 4déR®5a1 4!1& & »BRG1I & 4+t 17167 t ]
bji " A&1Z A SWGDMEGo ¢ Phywphthora , " n  +4&1 Bja +1 d2 &G\
Uw1dz Epa) +_5_. "1 & ci&alBZtni " H. F3-K
. eG1LU& . hGLja &G, Lja T D2 1 D20
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ORDER FAMALY

Glomeraks Glomeraceae

Pacisporaceas

Diversisporaceasd

Diversisporales Gigasporaceas

Glomeromycota| Glomeromyceteq

Acaulospora
Acaulosporaceag
Entrophospora

Paraglomerales Paraglomaceas

Archaeosporaceag
Archaeosporaleg

Geosiphonaceas

(e} 1

. Schubleret al., 200). 2 © thuz- ", Il a a":@ai a Aol |
T @kiuklospora, COMOCOET Gz & INLAIORIE O -Gh™ i adi! Tduo O 2
Schussler & ¢ G wGuiil GZ Bi@®palingk Oehi 2006 Intraspora
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~
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4° 087 13 CG j!GLji 4y 3 PRAGOB 3t | r1&®| §: Ha 3
b1 ") @4i - NA?PI@ENhHASY Gb 1 HjiGEEAT4 D24 &
1T h BT GApaplastNj! & RG, DZ & 1 dm@EOR1 hNGHZ BE&3a”

EFPai &1 !HA®®MAE 381 BW{ DA & ot 1iDZ ' 8a0dBAEI 2. 1..-0!G
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b Z K Y1, .2a t--_ _dr Bl Lj Apblast k 4 0o 1wl &

Pentose phosphate pathay*x D& d2G-1¢h G . & y ! & 81! Gnj? k
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external mycelium + ¥ ni G. B &aférjgdl vesitled + P 1y 51 & de0G- 21
t 478 & _z<~18 NADZ:k G:idz ¢__1a& I11&a +1
G:dz eGg~ z: ! & wgwaldz 1 a+a >G50z Giad-az KB~ © 1

UP 4" 041 13C@& 'ACGAI MBZIG 118! & G- P& NG

<\
cx

e ihpBLjiynGz 5 | & pdfidrbudcidar rhethiddng A- 18 Qdfti 14 RS3&

"1'4 elupGLj] d? *phodpRate transparters €!GGA 1 6 & 4.
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- Z2G. kalaylapz s1 AG.1 @z Gnjd& RIA:
! GA NIASYQIUP! 4 dA BhikG1a cii G2 b a

tDZ CoA™HE gl 3@is@Hla. ZRAnR td31a T G23°, o 1d2 |EBiEJ @3 - k
a ldizae GH %ﬂdﬁz 4 acE z 'kda ljOSNj -

1 | Gdzl DA! &
x 1Y H .t

H" ! GK ~o6- _ ! a
¢GRGsH ¢iGe28a tVFG:' ! &K apira lizdsRgrN; y &a B
dzsk 1 1& toi1DZDZ NDZ k c¢iG?2d8a 0Gs  DZ
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FNYG .1 & ¢ . 1A B _dr ot f Na-GNj S+&a (4

Penicilium T ! aU& ¢ : DZ 1  DZatchatodyces BervislaeH y = !

Ouw ! &Aspergilus fladws 1 - H1 kG508 [erysogedum N, ~ |
.Candida albicans ¥ G+« Lji !

. YhDZ Gn~21hk ONj UGnj:14 1dz Ou&a 1Nj C
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. (Biotrophic) + €~ 3 . ! & OIpc@tiopric) IGnj_ z A! & 3AGnj_, 6~ 3 K
HE izt e @F&1d2 _Haiam e GTlayisy . IGY 1&:8l4 z4ydiy @ke @iZ g
(BEndophytes)e G - d¥13Y e @4~ zAYE\a (BBAydBA(BEI3TEd i -~ ¥ 51 &
¢ i YHa BB oedEE zAyuAy @ke @iz tY Tlde Gy & zAy1hk G
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¢ ldaaps- 1At #yihk QlaDiscomycetes T Y1 | &  éApothetiam! &Y 03 h ! &
G ¢ Hyihkt?: 18, )& Nj CeidtotHécium t+ | D2 : Perithegium:+ Y& aa d &
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Leptosphaerulina - + 2l & T 3 h2+3U4a h1OF_ K
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Class: Saccharomycetes

Gn:184 dq.T& .. o &G2 s3.!1.4l & & I FaAja 0
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o
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Pseudomycelium
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Budding ¢ 2 ! & T+ v WAl - ke

Order: Saccharomycetaks

Family: Saccharomycetaceae
c 41 G, ! & eCdmdidd SAchatoDyEedgl UATUAZ tERC k
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Genus:Saccharomyces

Saccharomyces ¢, !4 @GjNj @ Lj1 61 0Saccharomyces , "' n ¢ _ €
" a, 1.& zl BHCHDZw!GE i G: "I & ! lADA& cerévifite EF3da Kz
ci Gdz S Na 'AZ2& g pyacdd UG p-pa ~ "~ HNp@aagy G- LjU

Gnj, o YG'aK 3! ANjaF2G" -1 daldz_ "!"4 't4Z@Np &5

o

. Gnjkat ¢ - _ !A&
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GELL {24]
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Saccharomyces cerevisidge_ el ‘a- 0] &F1 6 & Al
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Phylum: Ascomycota
Sub-phylum: Taphrinom ycotina
Class: Schizosaccharomycetes

¢c- oda t OSFh@Bacchadimyeeta@sON] ¢ - od&da + 1ki Y. !

Schizosaccharomycesi Nj - o0é&a . " &chiZostcchgronycefacede™ Nij
b1 &K O35 caiGi@EnUg AGH, ONO. H-a& & . €« " !

[o]

.eG?2 ¥Yys!l a aa

Order: Schizosaccharomycetales
+1 714 @n'Ni#EAGHKk &a , Edz20I5&4 @3N aAS & * Gn a1l Ao
P Ydz 1 1dza° h!li&'&WZE1 o Schizadacckafo@ycesctosporus

(1n) @'at@@a.115@ dyikiy 8@, A @APEZG. | Lja OLjGz-k "Qlz! a
.¢.8 "N "k yaGy .k . tDZY .. dzLjal B @&

O5 | &- . | &DFPxay @ k1& sV yAIFCtBG K 4t v 441« dz 1
Y11,k SA.¢@E EGE B2l akhoy Tk ABGCIWRG- Er)&! & v
8 tLilasdz Ut Y4 B° OR& kG dzaaT A kTa BPRE o

Nt DA FAPAHG - faty AR  dz HagDZ , 6 Ut . 1 H
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Phylum: Ascomycota
Sub-phylum: Tophrinomycotina
Class: Taphrinomycetes

Order: Taphrinales

N

6° 111 &a t 21 GY « LTaphringh@&otiPaat 1 'Yy &P &Gk ¥ 35Kk
Gnj" dz G135 T +t z Riedamodystis t Gi.1FE8D&FI& ! d . Kk

Class: Taphrinomycetes

Order: Taphrinales

ViaZ . . o njs 138 TApNPaBEeAlLFI&Z Gnj" dZ
AEEh 13y 18 0 TG By 1A BN 4IaGdZ(In) ¢ A1 Ty BRIFBGoa
a1

§nU ~ 2AGH 2k Gz! & #hki O35 & FAGGL# @ vy t21k’
b 1ki O35 é- GZ1dB N "to, pli 188G D dds & . &Y Bj17hyj ! A5 ¢
Ascogenous + Y- YH +2 ¥Y5 j1 P T Z-k t+a nFd j 1 &
. FG: 1 & 13 dwyptmek Onjs

Taphrina deformans O Nfaphrinaceae + DANG mjt &1adjHis&s nUa 1 dz
.Peach leafcurldiseasé 1 . ' & Gairaa uGs !

1d73 A @atyhyibk Yabg:, | & at fiDP G. deférmalsh G s, !da

Pl AXNANYKE@Y YAy 32~ "6 . . o e@1 o & GaT 1 1§a o
eant1 Ovz | t&kjpaZEKyvednepEiviqediot A EMkY k! &
"n@ yihatDBRY - kya-zA @BL] BEEZEC I'kAy Gk &1 ¢l48 "1 & kRa F G-
b Z10 0 Hén st tea ! §AP GRA t DA @LjS Ik Qu Z

}i1DZ ' & EPA&ai e&i 1”1 yG: A N, dzl | 1idsa- hAad
CZ 7" ka @éi G,!'a 118 &anthv” +haGz2! 44 P GH piUB
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PR3 -On ¥ Y5y g 14k-2¢" 24 11 .18 @& 1L #ZpieaG1aya !Gnd
. ¢cGY ! & ci.ai! &  h,

cellules apicales
des hyphes infectieuses

cellule ascogene

. cellule basale

hyphe
cloisonnée
a dicaryons

—————— -

N+N

‘ / ascospores asque jeune
contenant les

8 noyaux haploides

®

cycle biologique de
Taphrina deformans

cellules foliaires du pécher
(face supénicure des feuilles)

Taphrinadeformans - - 2 belaAleF 1 ©

89



Phylum: Ascomycota

Filamentous asccomyceteshu1 ~ 1 . Ia h1 , 1 hll

b o7 DA i GHBORENBPHEE IdBYS8s xDkeG " v 51 & [j 7 Nj
@G? Ys5! & 1dz t+s5DZ ! & H3A1dz6G 4 1M&z GiljLjAk
I A T - T S B

Cleistdhecia + | D& : ! & t+ »a h

Apothecia + Y- dh! &
Perihecia + ¥-37 a- ! a

o

Ascostroma + Y <1314l & &

Sub-phylum: Pezizomycotina huAy w {2 .

@0 DZ dzZ E™ <« Ku HBEGNadSet&T k Ut Y. Jdk! & &G~ v
‘k. G: HTB& @ 6041 13 €G: DI  HLjlksG1 & &xadkGCP T ",
Penicilium ~ v s@d&=z3Ej@l4°. ka Uy G. Lj0da yai_ . ! aa
A3pergillus & XY G €@Y5°_ fa.1 DZ&yl  1&iG 1AN dhrysogenum
NNFEG ¥ ! d8a t .« AG1! & @G v shw &0 3l “tNj ' =&
F.5 "k GZUP I!3da »GOY LjBAGH > - h diy & 1 5L 848

St YdZ11dAa  h!&a +21: 18 +&i BokA Shpaa ¢
Rézizonycetes LidotiomycetesBiiraiomycetes Gnj” dx O0t15'T- ! & - K
.Dothideonycetes Sdorcariomycetes

Phylum: Ascomycota
3-Sub-phylum: Pezizomycotina

I- Class: Eurotiomycetes
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Cleistaheciat|REE- 13tE Ht2  AGBnaYIkY. 188ntz438e Gy d&ya
(Prototunicate GG 3! & + YF&- 6 hd BG5S BAEAK H 1! &
yrRaS 1w tNh! A1 Hajga N TR & - 7 7 GenflpsEN)- na E DZ
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Penicillium. Diagrammatic life-cycle. A, branched and septate mycelium; B, septate and
branched conidiophore with slerigmata and conidia; C, uninucleate, smooth conidia: D, antheridium and

ascogonium; E, gametangial contact and pairing of nuclei; F, later stage; G, portion of cleistothecium; H,

ascospores,
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Kingdom: Fungi
Phylum: Ascomcota
3- Sub-phylum: Pezizomycotina

2- Class: Leotiomycetes
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2-Order: Helotiales
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3-Order: Rhytismatales
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3- Sub-phylum: Pezizomycdina

3- Class Pezizomycetes
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