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(n) FICEETR SAWH T ——— @l |
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2. iFd ARFRNE YAASTA (T 8

(i) 23 srRNA (a) ITPCofaR wlde 4w
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3. Lactobacillus acidophilus 75 fars
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WASAS | 9re F-afe] weieE Fraem el o
: 50 .




U FUwe Frupfiiel enfum @@y FeSmEs DNA-9T g Mgy o

| S¥H FrWerd e Hfr Wl Hir 393 999t = High Frequency of
F ©¥mE
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DNA (& Sfeake (F1g oo d 903 (1| 489 @iEq @ DNA gzeaidl wiIts @
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fitere 3 ot Aa | Wb @& gmm @R FRTEERS ofed |

, GOTITE DNA

qq E*E“\‘E
HE] (HEn
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YT B RAGIT 0 A4 A CEAEEIRES GIORRT |

Bty el SareRaf® aie s’ 7@ AW leu- E. Coli (1 W ©izam a1
1eu+@wammwﬁ@mﬁﬁﬁmwﬁ@hw%mmmﬁﬁ@ﬁa
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Btz —GADeEm, Trentepohlia) | 5% Tter sowce o@) Sfevm Twe 1 @ifg
M sy gt sy wEie winad WfFeiEbe  (Epiphytic) DRE (@
@fbronferar, Trentepohlia) @ =@ a1 wAe Snwae aFirsifie (Epizoic) t<ai=
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3.5.7. sRewtE oo (b 3.7) : aret @y TR SrRpeeE | 93 SR
e, RrenaiBaRam, ool ¢ Mem wer G geiTE werw oz Bev =
CHIZA— BTGl (Vaucheria) |

68
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HE (7 SHEATIE (Chara) SFRmEmEm (Polysiphonia) To7i |

&— P
sfire 17— \| //. [/ ok
i BIE S =

. L ﬁ"‘""ﬁﬁﬂ]
UL -
m ¥ y ., _,....--""'

TR Al

3511, Pewas ew (B 3.12) ¢ tRE owea IR I e awh o
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% M 6T |

Tt e oW el (Gloeocapsa) (P ReGTAR AT wrea G
ToH A |
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fon (udie «afb sl ST Y @ TR D) T g ArRrEeE O (@
g MCH2 T ATSHL HHH) T AU WHOSRA 9T [5G Siadresig fon (ade
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(f) 43 FICEATYY FoIae] ol A — 9} 97 TINEEE baad Sevime @
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| 1@ e, DRI A SRS effF T T ;
(FIAHPD T BRI —AETATEEl  (Cyanophora) |
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5 'ﬂ*ij (Euglenophyta) | 4ME% *[E1ME5 (Paramylon)* /e
(roupe: gaeis Tl [Fsfe mEen Ftacts
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el IpicoTE wiERgEmiE wyw sEmmafEy Al
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e @ e (B 5.1) | AT 2l e <1 28 AP A1 L (Hypha,
2535t 23, Hyphae) | Tal<m SRS cnm G4 38 (B9 5.2) e AE
(Srrgae—enER, Agaricus) (o IR4ET R ¢ a7 FolwE fafiE fimizhs
(Coenocytic) 7oa6 (B 5.3) TS it (EwRe—AETGIol, Rhizopus) | 921G GEFHE!
s g3 e 18 wawe (ba 5.4) Tone (Sutzze—TREATER™, Saccharomyces

123



AT 5T) | wai el @R firm it B ot | @reni M Fiafe
ffite | wiEfln avetem TG W TR @ TR e e siffe |
G g wae (BAERly et =) sone Tiom @EeiEE e fiffe | @3
mwnwmmw%ﬂ,@ﬁQﬁwﬁmmw
IS . (Fungal celhlose) <911 28| (%% <@g eos sisrmeT 11 g faffe
ﬂm@mlmmmwﬁﬁ%ﬁsﬂmwi@m?%mwmm
G, sifiTE aeepeSiu i, TRETE, eiipen 2w (Ba 5.5) wmpey
arwef FEEER 9w w1 e |

L sigpes =
A i g

fod 5.5 2wy odaspn

5.4 w=aid offt ¢ _
S 2 (A (IR BAI SRSIR | i A < 97 R A
ﬁmmtﬁmmmﬂiﬂwwmmﬁ%

*fArelEy i fon eiam 20w+ oS 9 MieirEis (Saprophytic), 2GR
3 ~EEIED (Parasitic) 995 @ 71 Buaiaits (Symbiotic) |
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5.4.1 oAy 52 ¢

TG AT Y R HbEE 90 S | 9 ORa (@9 IO ST Mo
A 6 GA TSR A A TS PSS W« Rt ofi ofS e

TOEI =T WO ANA O JOeE T eIFes A (Obligate
saprophyte) TI%A1 2RI YGER] A1 FEETE0S MR (Facultative saprophyte) |
FEREE JOEE (@G YOS fREE G 300 A (G,
Agariens), T8 20218 TGS MuEae: ~REE TNEe GamaEd 9 9R ewEe
‘E'\?@Ta REarge SEwuEd S0 Al (B~ R i, Phytophthore)

5.4.2 *=GI9 2 ¢

UG T FERE el o4t BfEw (R TR O CilRT o O AR e 9|
pie R e B T B T o b e e M| R o o M1
(Obligate parasite) <=8 ZRIAW A& 3 FFFAGLS a1 (Facultative parasite) |
ATETETE 7G| (TG A AR QR4 908 2 (SHree— T,
Peronospora), € Tzl “H@ﬁ? HgEAde: qogH ZHGE GEAdEY T e
eTArEC SEEE] RnTe SREAY TS A (SRAd— SR, Fusarium) |

5.4.3 Far&ia +ffe

et Aifa < [ sow gt &7 REeE om | w6 CRTEd i
sty =it AR i T, WRE SHed Oom wem aw gy enf
A NAIEEG o5 T | SeTrRCAE TAR S Al | ol weE Swen Sfewe
AiEdices, A e 2w 9w Ay s TEeaE S a9 A HEE e Gweg
Bfew (A0 [ SO 4 WER )

5.5 BACHT G+ 2

T W, OAE, ({9 ¢ SR 2 JAEEEE (Parasexual) @fEy s Aewig
T | TG GAA ({79 W | e S, @ e Wik @ afean g S =)
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5.5.1 ©re(Er G« 2

aft 4&eTw g 7m 7 udie TPECE @@ a9t By o oR geis
(It s MIAEHN Teol 2 2t | :

5.5.2 ST GAA 8

T WA T R el @R ST wem o | el o B ey el
(9 W AP 20w Beelw we 19 A1 orad, FRfbery e mmzerad, e3fberm,
BN T | '

5.5.2.1 GPYE Tho Beow BGETAY 41 SNl (Aplanospore) (B9 5.6) ¢

G @9 O T WP (Mucor), ARG (Rhizopus) 3o71% =@t | atsca
PR (CHRS&STTE, sporangiophore) T 2R Vel 307 S0 @ o
(CoRAISEN, sporangium) %5 I | FPETE M G0 FI e e 9|
T & @ @ bl o] Rt @R AR T | @ eibh R =@
CIRTRR e 912 e = @ wegfie wa wgn WM om0 |




5.5.2.2 GEPeEl T Berlw vertad 3 GTAE (Zoospore) (B9 5.7a,b) ¢

% e @9 FROEAR (Phytophthora) R (Saprolegnia) Torfa
T el W | TR @A 4 G CAEWIEStFEITR (sporangiophore) Sl
e T @A R T | @RAR W 8 5 91 G (zoospore) @FURR
sl e frrg vy o 3iEE Free =1 | e aalf@ oerilfe sigfen Gt
Saprolegnia) 43l Wﬁh—ﬂ' (FIEOGEIAR, Phytophthora) =09 A | Al amivel
@ 0% FEEE @ e (e oigfen o) wem e e
(qarghen o) IS A0S | FieeT ioa o Gegg 31 B90F (Tinsel) erpfor @
ol W 31 220F0M (whiplash) @FfeR = | ST WLETEHEAR (saprolegnia)
G (S ToaE qeeer semadd cifiaec WE zm (bW 5.8) | widie @ldrs
Al wpfen @d 8 W 99t @B @E HeRd Wit afeate wE T P @

percada e
i

L‘ f5@ 5.7 u: Phytophthora (TFIEGIELLRE) | B3 5.7 b Suprolegnia (TremaAfE)
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Ae= T
f

Oﬁﬂ?
R [
(=resiey (M)
- @i
1’ fba 58 |

G, G B Bl WS 20 BPD Tl i ¢ R W e S | SR @R
% il srn qerpte bead e = | TMRTEEAR (sapralegnia) TRwTE 9% 53
eE @E Tl ROAE T WANE 2t Gerl il el @ et e
7 AR A (Primary zoospore) ‘€ [ TeE THIFG FF (A BT 9l
CTFEE GUoaA (Secondary zoospore) T | FIMATERTRIR SCAW Sa@sis 1o Fead
Tl I Tl @G 9041 91 TEElGEY (Diplanctism) 307 | TFF© eRasy
FERd @ [ W SeSs E @] TERe A a9 SN 6460 0 |
FROFEAE (Phviophthora) AW SR6E (e PG 5aeae Besg
e U B e R e 0 O e G LG 7 O ol
ETAITEDES (Monoplanetism) 3 | 58 Fai9fe teada 3@ wgaq w0 ¢ FiEe
fi e vl sfege o @ Tl o ¢ Agq AAEEE qen | (Bg 5.9) 1

Faﬁﬁ’rﬁm\




eee Try @R e oRGE T FINGE @ Y TR W 9w Gy
Fivewis = BarE aFiea ¢ @9 AvEe e e «im @nEd—TREenzim,

Synchytriun) (59 5.10) |
5.5.2.3 sMf®eray at slaf@er=+ii (Conidiospore) at FHTEHA (Conidium) 2
ot e Ay odie @2 @9 @PRER S AR = A | IRTeEY @ g
wereit 48 28 12 2R FRfberns 9l FFOEEE (conidiophore) 36T | FHTGSTHE

RS SomARETRT (Aspergillus) (59 5.11) =4t #ifde (ciEiRRDT g,
Penicillium expansum) (59 5.12) IO #WF | FFEMGSE WFFed (TurEad,

@ e
el - TR
. IR

e A0S
ERRLAT=EA  Helminthosporiun) (fFa 5.13) == *@= 4R =07 (Bat=ad
SPPRTEAR, Adspergillus) (BT 5.11) B 209 #iE | 9% @9 GTCRA (SPAPIRTEE
Aspergillus) (59 5.11) W21 TgTE! (At ={IfEATs, Helminthosporium) (o 5.13)
H YE | e wegfie A Age WEAMERN 4N |
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5.5.2.4 efifGeray 3t wnditad At wwdiv==iig (Arthospore) @

@ @F = (@ BeTIN (Geotrichum), GUSHERF (Ebdomyces) Ze11f#)
SICT SifS 29T SieetE R oo wiEeen IR 9P W o eRfberd
A1t i 7 | ofifSerenf Rrewelth a7 W #ity © wegiEe @a Fow TEMNFE
sign wea | ey ofifCeradm M 2TFE AoE wwge (B9 5.14) |

5.5.2,5 gitevitad Al A=A (Blastosphore) 8

9% (@9 MSEANEREA mReH Saccharomyces cerevisive) (EF T FROTAY
TGS WA O S & o 90 (W 5.15) GrRE e 2 SR 7

@S AT = | @ O oe wIbe wa e me [ wwy e
TP O AP O i Al = |




5.5.2.6 FNECCEY 9t FMRCCAE (Chlamydospore) 3

afb greeE =7 dbEgs ¢ wiieed #fEs 4w 1Y [/ @9 WA @ @F @
2w aftz TR 20w ~iw (Snzad, FromRam Fusarium) 919 @b AR @@ sead)
e T o (BT 5.16) | et © A AW Ia 2ipef I 92 @ ooy
o1 I e T G e AREe ot egfie T Ay WEE 29 30 |
A TAEE GIAbtE B SuAreiay (F8RCICTE, Uredospore) 9% (GAZBIGITIY,
(GRESEITIE, Teleutospore) I¥0: Ry (b 5.17) |

SE IRy

(BRECLBIAT i | / /\
: : @ el

SR - 1
sy e el ATE Telw MR T AR Sfa T |
@) = el o2 OR o7 oSl o i ewew T

(b) ZANTA o AT i

131



(c) =AMFA (FREEDF AyRIe fifife wrm i =T @t
e fWffe |
(d) Iame [EW 97 Welmm [ aRfiEEmne TS 96 |

(e) ZAT el wiwas ey« @i 4 max
A |

(O =alFs AR Al Fose 4 feeml e sme s w9, wide qa
|

(2) wﬁmmmaqﬁiﬂ_, e AR
(h) =ars 8 oSS G e i |

S T S

(i) Wmﬂmﬁmqws LR
i) Hﬁtﬁﬁﬁﬁﬂfﬁwm_mﬁm _ oEd e wglem

_ Temaq Ser wy | :
(k) wFEeREEeE shfeemy @F fog AficaT=ifaem sFoemy
G | :
O % @9 TR G qremitfier e B

GsrEd, T3 AEAEES, yeETh, @i, i, 57, RS, A,
2, Wi, «F, W, Meadd, Reamd, =89, Swizhif, efife, ehd, s
A, S, oTes, e, FIECCIE, ST, FmEe)

5.5.3 (I S ¢

W@WWWW}MW@@{&@%W%WW,
T o Frmier

5.5.3.1 #ECANEN (Plasmogamy) &

aﬁﬁmwmwwﬁiﬁwm(mmmmﬁmm@ﬁwm
Mﬁjmiﬁiﬂﬁmﬁﬁﬂﬂﬁﬁ:&ﬁﬁmwﬁﬂﬂﬁﬁ@ﬂm-m
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w0 Odie BFEEET i 9 ermiRetF (Dikaryotic) ™IT AR @) w3
R Wi =ity Bre o = w0 @ e wme Wi cRieE, eoE
wizeifaefs Wit =0 wmefae w9 473 we il (Em TEbeiEEEhaE,
Mastigomycotina-A A1), Sl TS *HfieE =it e (W @ eTiEitat,
Basidiomycotina-a 7777 SiEaiels wif 422 M4l =

a¥n SeEE U3 YRERE TS AR (1 2aied FNRTOEE (R G
sl B == wiggriRelte win =Y | @ e 39 @ Tae v viEmifrele i
Tos SeES |

5.5.3.2 FifReTEl (Karyogamy) 2

ot et oEs! oy | @3 e Eee FeEEm qi el e =z

SEAIHF (Zygotic) FeFam 3t fGairre FERMM son = | wift R zawd o
i) aifECeTE et A e e waifie = |

5.5.3.3 RrifE (Meiosis) 3

FifaesTiiE T Sl e ek fabm 3t grReme e [efEe
=7 Rl DieEe FogE e 9 | efel Fefmm fog stamd TRoemEy Aean
@ Bl WA | W w@ied R Faife feter o ¢F Tt g TmEelEs

SEEER e = wE IPRAT Terme @ e e A | e @Y e
o iEEe WRAEEE S0 |

5.5.3.4 0= T ey &

sttt 3o @ o @ w0 e et e s <l
sisTAfeEt 21 w6 2RwE wels @ e W Aty o 9z fBfere =1 am @
g e FEEEe B asiEm e AiE -

5.5.3.4.1 SIS SEEEHE (Gametic copulation) @

QrEg W A s fife A @ g Wi | s e
STl (Tsogamy), SUFREIEN (Anisogamy) J1 S (Oogamy) egfon W
20T | :
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SRR e (ba 5.18) suis ¥b Ay (ismee G 8 A ) T
(Gwiage—FREaE, Synchytrium) |

SRS (5 (52 5.19) itaba w6mie el o (aoft @ ¢ o 39)
g TR o s @ (S SRR, Allomyces) |

Totrtiite e (foa 5.20) S0Gea =7 32t Ronpdt = widie ot siote o fon e
B A FES 8 Rl st e (SwiEad— R, Monoblepharella) |

J8, slcaGieaa

W
RIS BT

—| fpw 5.18 |[ || o 5.19 'I 5.20

RIS TrEry WIREAGIN qa SyEIEE T Seon GHre @R wiEe
a3 Tl T ool forme @EE SR (Qospore) 96 |

5.5.3.4.2 sTiTsGI{Erate SPGEER (Gametangial copulation) 2

T i sUwAwEA @ FE SR 6 6 WA Swn wm | fEee
“[E] *iit AMBFEETTE ojuF Wy <ite w9 | BE wraemE s
a1l 41wl (5w 5.21) =20S i (Bwizae, AR, Rhizopus; B9, Mucor 293l
et o 31 Ror o (fow 5.22) =0 #ima (Swizad, izafiesi, Zygorhynchus) |

9 ﬁ’ﬁ‘l ﬂmﬂﬁnﬁnur

e | L
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5.5.3.4.3 SiCoIAiEaE FA619 (Gametangial contact) 3

qrwGE syrsIREan 45T @9 & soretimEs 91 et (Oogonium) @
eefal® R smTCABTRTGE A ST (Antheridium) BHIC 591 20 | @S A IEm T
fifere o GiEmiE Seeh T | ARy 93 few e Sifics ok s, w9 siemrE
e ST AT AR 1 <% el e fnere cerfies Breim <o 20 | fm
oFS] i G Wb iom U ey Ia Ay | everes SEd g W
T SRR SR AR (Paragynous) WT¥al SIFFAEAR (Amphigynous)
20 A | AR SRR o (B 5.23) Srmafibae Soitfmies dibE
o a8 ﬁt‘«‘ﬁi AEE el o @ e e (ﬁwq, ﬁﬁm, Pythium)
iR SRR oFE (BT 5.24) SR SeirmeRl 2@w St

oo 5.23 o 5,24

eIAERTE (oF W @R e e e Tl SR Sl w i @@eE
il s Aee Bl sw W SE @ fEm R 9w | e 2
sy fiEaERE SeifFmee Fs S W e wenl I (SHERe FIRORTARE
oI, Phytophthoriainfestans) |

5.5.3.4.4 =2/iFABIEre (Spermatization)

SRRl 5.5.3.1 TR TS RGN T SReeeR oA ek
izaRehs Wi wifY ¢ JEeeld T, ude @ @ e o wiRaReftT it
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OO 2 | R SR oo i @ g fwm o e e smefe
(Degeneration of visible sexuality) | T<fle. @ =T 79 @M Tiw oF @ e
TEie ©w @ |z SERTeEE @F dE e S Bl e ofEe
=2 TGIECE A (o |

fFgh! Trw WoTE =AT ovdt AW gt T SpmARRE SRS gaeer
G, FORFARRE, clieer Shead 3 @ e sz B o) 92 @69
HARBIA (spermativn) TC | BT T4 @ GREIEE (F-Tmiret st
vt 2P se) (B 5.25) 9t sy Bre waie o 2EEE weE @i
TR0 BT W ST 95 6 wiRmiFele i R = | i am g
AT =febReem @ (G —aztemm SRR Mycosphaerella
tulipiferae, @A 7ifEFH, Puccinia graminis) |

5.53.4.5 GIOHEHA (Somatagamy) &

TS ST (1 Gemenis 7B 2 71 | ey b wrens 2139 s o5 g
= ZTH CFIAYfeTE Ay e b |y sl 23HR @sew B et
G | ﬁﬁrﬁq—wﬁﬁfﬁw (Agaricus) (B3 5.26)

4 T =gy

———TiErTiEa

VIR |- i
(Errtatitat

——— B3 525]
5.5.3.4.6 CTM its Geslm (Y ¢

wieAE| AL T U (T e SR (e g SR
CFCE) WA Bl (ToIE CoFee) Berln s S, O @3 EiEis 11 S SeeimE
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i o3 e = oRGE (Wi ot wae) 90 A AR e Ay
Fia® el SHbw | 4T G J BreiEm S zemw it fife
Frofen 9B <R BETlE Ol = | RElE wegfie zm wga S few 9 |

SRR @8 S G (@ G S SRS IR TERE A0 0 A
SRR FRe SEfe 7 @ udie U CR AR A g3l SRRt
1 el weitn SRS 906 | T o owea FfesniRl e Fafye 20 | ks
g3 I T CRCY A vin SigebE wiRw wal MRAEe Sy 2 |
SRR AR R siRwiRele z3EE R W e 92 2REE
SR e ST (Ascogenous prha}ﬁﬁlnﬂ?z WWNWWWW
SFRERT (@) @R SUMCEICTE 3 SIPCHE A 2 | @ SR 34
s TR A SUN G A wapds b WeRRieE e 9 wdie wfeni
Wﬁ@ﬂ1mf@mﬁ%@5ﬂmﬁmﬁﬂﬁmﬂﬁﬁﬁﬂﬁsmﬂﬁw
i Fefm SeR = 2 Fofm g = Abee T g w
ST Bem 9 | Ffewng el el cfde = am e e
PR T AEees Sl sy AfEs ane (B 5.27) |

AFfvenERboT Aumd: deria oF eRfhebs aiEfEmy SR =) 92
WW@WWWMﬁWW{@ﬁ%@)@@,
T FfEe R wie = wrem wefes @FfEEm 3uw s EFfe
SRl 2o 2T O WiReNiE wE Sevl Frrme Fefamt St Fewem
St Bl feEaE B T |« v FeEu Al TRl @RfeneE
weee W8 oA g g Teig Al Gl o i Fien oofens wereiel v
@Fifverd 72 wm (Fa 5.28) |

TI0E3 Wl Q4 TS AR (1 @3 SifIT SRR e A ok
Wﬁaﬁﬂ@,wmﬁﬁﬁ@ﬁiﬁmﬂa%ﬂamm:m@ﬁf@mi
Seom 2 | WPl B8 RS AT (@ SR @R weemd frg @fiemy
e IR |

IR @ cfifbarmd wegfie 2@ Tgv DiwEs AEAEE R weE
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<——— [@hifsemy
63 T |
ST A
2
g <A
| [Fasa]

5.5.3.4.7 (TM ST Best wewg o

mmﬁawwwmmmwmm,wmﬂ
TP Sevi 20w i, wqqﬁa%%wﬁ%ﬁm%@m
G Atafele otaw 4% A Wi S e g SIPTFIFILFE 04 SR Gertinapla)
AL AT TN & 4 AT | U el Femer BOICATAFRIT (Apothecium)
- coifarefm (Perithecium) 995 @2ofam (Cleiststhecium) |

WEARIFAN (Apothecium) (T40® CRIFR w7 @ <3 ZEEET F7jef B |
BRI, IR, (Ascobolus) (54 5.29) |




IRTRABANT (Peritheciuim) (FI0Y %W 31 THFa MR R @6 <=l e wia 2i@m
T | % Bl at W5 ee | B, WIER (Claviceps) TSI (Sordaria) (54 5.30) |

@I (Cleistothecium) (TS GiEATRR iz @ff GF0 T4 910w | T
IPTEAY (T FAEd Ji6a Wore WAl gere A 2 afEE @R e
o{1e | Tz, afeeERF (Lrysiphe) (BT 5.31) 1 |

sfraitiE o EbifeTzmlar wen AuEde: @ W S =W oiE

WAL

fom 5.31

@hifees F | EFfeeat dye: Tesm—EmaeaP® (Gymnocarpic) J1 O
affees ar TREeTERRE 3 T ERSer | TR (dgaricus) FTE ZACTT
e TR T, O G A (6w 5 32), Rg Reiees (Lycoperdon)
A TN IR TR W W AN, OiE R JERn e eTie
(6@ 5.33) | :

I3 533 (w1 ciezn wrorame QR Sa0))
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5.5.4 g 9 “GETAEE @ (Parasexual reproduction) 2

O% T G AETSE T EIEETGA (Deuteromycoting) TSI (74T #fram
| G @ U1 &0 19 922 TR @ SEEnRiarn SE T G
& ] SRS S| Tl W M, 9 e @i Ao 1 @ e e Gl ol
I @ ete SEl @ A SR s cffesuiiiba Sefes) agw
! A HFEEe T = | S, R e (Helminthospaorium oryzae)
2o | SEAGCAMEERGE 70, Frg 94 s Cle oo #Iheml o G@R ST € SRR
orell ool e o ﬁﬁﬁﬁﬁﬁﬂ SR (Cochliob olusniyeabeciny) <19 e rmEha
TGS Tl 20 | el TrEd) [ SRR b AR (e TR 1 ST @
G R (ite BRI inrefe Fare we o sumEREiiel 3 afeeniett
o8 TH, I @erla « 2 g SeiFeraE AemfEEE g9k =)

YECElT, SADEAASEPILAR 0 (=g ARG @ T e fRE
ety A e Ao dlears tafeg o 4@E wfE, Wi O3 et ol
T e T AT, Gt | @4 efst 29 AR S R o s e
% fom effen A s, wiEe® 6 wWaEeTEd (Hyploodization) @R
- (e (AR AmeafE T FefEeeiea (Recombination) W@ 9w 915, g wl
Tale o el HffiE =im 3t S @R FfE offio wwEive = a9 | g w
YT A @ PR ol By St afeim 9 W) ot wEehe feeem
A W6 | AR AT I g e wnbe = e fGrue A
(2n) i =1 | @2 oz FefFpet wEnFm feem e A 9 9% T
Ffr-cof ¢ [ENER 22 MmIea wrel 961 W waf A Femm ol wal @@
PR TR TS AeF (T 2n - |, 2n - 2 GTSMR) 9R @2 F#EG wre A
o A A W TEEe W (n) SO T 2SR giEen FeEEem
Frh wge fRnd = e @ e Re s AEGeee TR g
Flae hfvery Swm T Sen Rt wwie w qew WEE AR
iETEe WEFHFEE Ao |
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el TrErer AR Gae el iR S seael 8 @R (Pontecorvo
and Roper, 1952) wpTeiEfEE Mes® (Aspergillus nidulans) W5 2T |

A2
fTs evs wwspr Foa Epdm @l a9 ¢
@) WM AT GW Gl WeR @, . 006

(b) T CT G WPl 7 , @ g

(¢) T EATE  cAcEE U0, BY oAty Wil e

e e = |
d) =i Fes cmad oo suetEae] gt A9 afew i @), g
el i |

(¢) AR T, TleregeeE e, Ty efeal eeehie | @3 s
fofeem o  Rowrr A9 w05 | SEE cTECRES G 996
el woel =@ |

) Tl ACHTA0! 6 (@ U AT G ST FEE |

(g) SPTRIRERAT (I @9 7 G | cFfeenzmba
G El @ YR

(h) SIPTEEEEDaE Tor e afifbenzeian TR

(i) CUPTEMEFhAR P eues _ ePm O @fFm a

lﬂfﬁfﬁﬂmw  gpmen T s |
(ﬂﬁwﬁmﬁ%@%ﬁmﬁmﬁ@mmww

Frgeni, w21 Sk ey, Wy, MbmiEmmE Fors, ciftcafm, s, FGerd,

@IrsntEm, EFfbemel s, AEniE, R, T, s

TG, sifECHU, Sl (W, e, AW, e, e, e,

T, @@ eRwifes, S
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5.6 SA5F ¢

WWWWW@%%WWWWW%
TR @EE (Raper) (1954, 1966) BR*1 TALFe &9468 *[HieeT sare fi
Tre: AoewE G TP PR R 9if eefbtem e I T =
(fom 5.34) ¢

M R, - gleme v, ‘oo s w, emms Same i
AR B, ‘B OIRES 5@, O R saenfreleme AT gl by,
D W -wEanielE ve, B wiEanielT te, F wieme-fus 5E, o Buore e
[%a 5.34 |

—

(A) STIF BF (Asexual cycle) 3 afb Wore: Srms@BIERIHRAT W% (St @
Gl wEEPe T oree sled T A1) widie Wi A orte #ied T |
et Srarey e GReRET wWiE (@ S99 ThiFre) @R Skere 2vle S
(@9 M O AT G0 A4l =t |

elieiie ¢ GETeTafrs i ¢ @ 9% A (@ G SIS it GREresmis
B9[S A0 |
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WWWEWWWW%WWWQWWWW
SIS SmATT w0 |

(B) ZAEE 5 (Haploid cycle) § IUHE TaFR YAES G} ST e
2T FiAesT ¢ e «[eRE frafe Rl = | e w4 @@y wiEeEn
TalE Frdie o | @8 oo G5 wf 7¥ie Ta® (A9 [, Mucor) '€ 7 e
Pt EiGaE A9ET el =107 |

(C) FrRr SR elos wiHe 21eae 5F ¢ (Haploid cycle withrestricted dikaryotic
phase) & QTG SARTAZ RIS (n) €% ARCHAIEN *f2 CiEamRefls v @em fg
R 25w (P eee 23 Rl Foiie = (el wi 2 JTe e
¢ firahme webe =

BT BT SO wﬂmﬁmﬁwﬂ LA (9 SRR, (4scobolus)
ol | | '

(D) izTae-wiZaHetF 55 (Haploid-dikaryotic cycle) & AL RATPOT IEEE
(n) R RGN < 8 eReiRebes wiEdiEam R 2 (eee g viEwRets
wiils S | +ifmEr IR et o ficalFm 7Ebe = | i ERvE QM
ot EfifGentEram FRen (@, SiEem, (Adgaricus) &4 TR |

(E) ©iZeifAel6F 5F (Dikaryotic cycle) & GTFE R afm Seel ﬁﬁﬁ‘ﬁﬁ‘l
st fiifeTe 2 welie et vty eiRmiets wim it 3t o g2 eRwREety -
ol 3R TRl 7 (adie qom et wiemifiefie Wil &) | SReI G
e ¢ frar mabe @ | ¥3ger fane ARfGeRzbT oo bl
(== m, Ustilage) 1 34 |

(F) Disme-fose 5 (Haploid-Diploid cycle) 8 «THTa JHES (n) ¢ ez
(2n) Tog WE o G GRwRehe il wRpfie (wdie wEe A AR
e wwe =, frg Faf dfmb Rafie @ | g2 Seess riemREb
ot FOEIEARTT (Blastocladiales) Tl (G5 ST, Allomyces) @ & %8
o =t ol A1 | i

143



(G) T&#aG 5 (Diploid Cycle) & WUwTE =a (72 e v LEES v @emme
SMCHG, &l FoiS | @ =7 Saas ambeimEmba wefe SuEhbn ey ey
(G RO, Phytophthora) (41 T/ | elete Sy SIEMET el s
AT O 2O YIAES, [y IO 9B avifle @ W3 eiftn et Brtae G,
Sansome, 1976, ©2-fi1 @ &, win-Tin & Dick, 1975) Tai2ffn e =wie fog
FEGO ZIPS (@ FIPCAIRTICH #CCIN), Saccharomycodes ludwigii) @% w7
G (T4l AR |

57 & s

i 2y @ oed (@ @i 1.5 [ Seie awif® g ok s
¢ (R (@ 80,000-120,000 =iy g [ien e a4y =@ e (zmeur
Hawksworth, 2001) | FIC5% b1 oo P62 wgaes w00 Mz @ a3 {1900 seas
Elfs ol T T G @R S R Sl F60e el we
™ o 492 wgl | @ e [ien waelRn ofitn gt e waieE e, T
oyt fefere Rt dem i S s 192 @R g S
- wiEEAeHd (Ainsworth), ™I (Sparrow) W3R PRIR (Sussman), 1973 oo “Twrhkis -
o wee™E GEE, “The Fungi: An Advanced Treatise”—9 @i @ | 3
cufaiEePT | @2 AR e SEpmdTsT, 928 ebfe O =ae Bfes e S
el TP AfoEe P | 92 @R @i ) g 2|4 wis 7 SR
Brtenie i e w1 2o | FiEe el it fef epl Fai 2ee g1 2 ek
o TR (Myxomycota) ‘6 TSNIB! (Eumycota) | TSAZHDBIE @72@ 150
Grifdeitl e ol 2o | eifiEmmD SR & «fe Few sififte mHerE uen
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wle wieE Bl (Kingdom or Sub-kingdom)

e (Fungl)
| H=in (Divisions)

\:

HisraiEas (Plasmodivin) G
. BreAniEreiml (Myxomycota)

B —emraifers bl
(Plasmodiophuia brassicae)

\
AreraifEam wmrifE,
R el e
1L 5EafErFh] (Eumycota)

TriEet (Sub-Divisions)

\

wAETE, At d weE R,
wEHB rEamer [EW, v T

7
BoTCaY A GOOAR (zoospore)

2

Gesm w3y Al
BT (Zoospore) BeoT W, CF9 AT Besin etereife
E—BT>E (Dospore) | HrEaiEue ¢ e &b
1. mmirsZea (Mastigomycotina) @{qw, ™, @m e
B e — IR T am wifge, axfei
(Fhytophthora infeatans) AR mhirei
HiecHiiEm 20 )
@R W 9 AR O T [ AT
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V, ERTEEEELTn (Deuteromycotina)
Lot E o D L B IR BT

(Helmintfiosporim o)

Wi A {EE, S
B T (F9-6A (@ RIS
Tl =0, (M wew Gesm

A~ |

. s
{Zygonmycoting)

Trreme—fiBen At

(Mucor nicede)

v ¥ -
wWig o O3 wear wgiEae SRdmT U@, e @y
uiFfem, wEhtem TnE  EeEite SR @ A, ona @
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W 7, W T Beew @ Telm @)
TGS W WA WM @Ffeeznlal
Tl o | (Baspdiomyvolina)

111, SRR Trnans—mriefae R
{Ascomycoting) (Aparicns bisporus)
Bl feR
tAseobolus virdis)
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SEAETAL- 3

Fee erme e foon S st g ¢

(a)
(b)
~ (©)
(d)
(e)
(F)

(&)
(h)

(1)

@4 (Raper) WMF &l GRwmg Sop4ifele smma |
Flewe-SRwiRehs bw o I afEet 7w

SUFCIATCT (Ascabolus) = GFat At | '

S 10 SR v I

GRS (il waen e i et et emifae |
ﬁﬁ@ﬁﬁﬁiﬂﬁ,ﬁﬁﬁﬁwm,ﬁﬁ@ﬁwﬁﬁ%ﬁﬂmmﬁﬂw__iﬁ
GRat  [ewe eret Tm |

.S e 4 Rensl fiew st aw 9 1 Rei =
_ @ | R AR oA Remm Sl amme
_ CRewR (W @ 2o, g SeiRe @ Y i
T O WY Gerl 7 |
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a GRS ot Y T |
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- SIRCIRRCDA, FSTEHD], SiZmeni, e, seraifa, =iz, iz

5.8

IR 2

92 GFHf ~0 SR P

AT YT 2FTSIT] s ©fen | g1 Reeme aifan «/ff e e | e
rREbly AMaree: v Fie gw A A st

WWWWlﬂWWWWW@I
NEARITE g5 @ 25w |

mﬂ_w,w,mﬂWWMWmelwmm
N TomerR Ge @9 Seot =7 |
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o TATA GIR-0F AMS &P 20T AT | AT AETT: LTI, ©ia [Gms mze
20O A | R S TS Giifnete wir iy ol 31 | 92 19 Tt afbeg
wage s 2eE GRneEa fofs |
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76 fen— GraEeb ¢ WBaEehine Rew w1 Tz | TNEShee «inh
Teifen Fow 321 wam | ¥ eRmme 1@ fofE = b Sl gt
A, m@%ﬁﬁaﬂlmwﬁ%m AT SIS |

5.9 Wm__erﬂ‘ﬁﬁr 2

1, FafEle ewefFm Sea e ¢
(a) T 7 ¢ (b) =@ RS et woferes o adql 1 () Tieionza
@ 7Y |

2. w@iwd R 99 oFh o [ & ¢ wanes {en e 2R Sz 3w 559 |

3, Taleed e Tagel ¢ & 7 0w Rifen dom W o m e 99 |

4. 5@ (I SE A & ¢ maes [ien dwm dn feem b 346 9 |

5. el (AW @9 & @ ¢ manes W ww T semefE i 99 |
- 6, TANA G G 1 AT T & p @2 G 2aEE & e Aaiaaes

AR ¢ wAieea Rfen vk Bigan FE ST T |

7. wiEprenid =tE ¢ APWIE (1973) e e e ol zamc
Teifamt i e e ¢ T @RS 9 |

5.10 Seawi=l @

ST - 1

(a) TEAEmES, 2% (b) G ; (o) FIEOH, GNROHT ; (d) PRt
() S, Uil ; (f) GPICAIReT, *Frel&) ; (o) Yo, A&, s ; (h) =i,
LA, O, S ;5 (i) SRt U)Wﬂ%mﬂtﬁa‘f‘ﬁﬂq (k)aﬂiﬁﬂi 1)
FrbIAd, Sl |
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ECgiErity)

(@) BT, A, Ca;[, GIHIT ;

(b) B, Snfrem, Fraifor ,

(c) BETALTR, WA, CizmRes, wfesm .

(d) WICHOTIEAE FEICCa, ssfEme 95715 -

(¢) Fraife, SR, A2t shresn .

() wrFeimiEe™ e

(g) “UPTFIA, SOPTA, M4, @hiers, @i, o ,

(h) =R, @FfGem

(i) o, seeircefm, e, @rsram, w3, MEniwiRe, wresiPe |
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(a) @ ; (b) EESETRA ; () e wiRwfets wi wz RS
(d) CRAMREBT ; (o) Forrs ; () altewafEas, Rzt . (g) Tz, =i,
Fesimizenl, ToEebl, A6l ; (h) wETEREIEL PRI, o ;
(i) =R, G |
T emtiawit g .

1 (2) TIPR% 5.2 CTYF | (b) SIRD2T 5.3 074 | (c) SFURH 5.3 99 elfesii) O |

2. U 5.4 (YA | :

3. IEORR 5. 5-99 Ibe RN AT SEHET 5.5 0 7 |

4. SR 55397 57 A S 5,534 (R4 |

5. mﬂmmq@ﬁw,m,wm@m.m
G SR 5,5.3.4.7 (74 |

6. mwwww%%wmﬁ.mﬁw%w
GE mﬂﬁﬁmﬁmq@awmﬁﬁﬂfﬁﬁw@ = (@ AR =i 4
Gt @ e 2R wreifie = @ |

9% T RS SRRt SR ol 1 |

fifen e Siwbtn @ SEwey 5.6 0 |
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ti-ﬁﬁ 6 (7 Z@iF ¢ S (i{hizupus) @ Tt ESeE
(Agaricus) E1F9 J&l¥ YR 2alFd SLTAGF
gENd

]

61 eglE
T
6.2 FErEEitT eiftRabee e, agfite swin o a9 459
6.3 FerEHCE TG At @ e
6.4 FRGNCE TS
6.5 wntiifEerE citfmmre aedm, egfre s ¢ adafes @y
6.6 OEIEEEE W s ¢ T
6.7 <URiESTE Giave
6.8 waited wAtae 199
6.9 e
6.10 FTETT el
6.11 T

6.1 &S| 2
e Vo | ol s e e M e o s e s [l R 2 e W=t s W [T

gz G MR T REw b m we A w49l T T8 90
2 il | AR WA @8 oA Gtk (1 ZEed SETeE ORE b (TeT
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wRey ¢ RREER 3l ekl wim wifity, 92 1 Wt 133 1999 | 9 siemtm
FRefiosis s dures et wes 52 107 7=, T @3 FRRISER @ e
8 ool T |

B S
9% 9T 2fl5 T TelH

o GRUIMESHA ¢ GRfGeTREa Geifenmba 13 afefiE wwer aiem aEmsin
(Rhizopus) & SRS (Agaricus)-<7 ARG s F Fars #ffme |

e TF 52 T @W ARE Wi O 9% TS s |

o wAR Uy Wdtaow oY AR WA Fare AEEe |

e WIT Hhd WeSTRRE 540 TNEF 6! 43l fre eimE |

o I qoa Tad afFut R e e |

o BRW v (T TN Rewg &, o SfEn 60 AhEd |

6.2 FXTATR (Rhizopus) ERRmRIS Svam, erptors,

Sl ¢ qAASE Y

6.2.1 ceffafiele el
f=r (Division) ¢ ; STAEF! (Lumycota)
Al (Subdivision) BRI (Zygomycoting)
@ .(Class) H WIRCAIREGA (Zygomycetes)
5 (Order) & RStRtfEm (Mucorales)
GifE (Family) @ At (Mucoraceae)
¢ (Genus) 2 S (Rhizopus)
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6.2.2 FfoTO A ¢
AATCEPT FTos JOAR) TR O g erwife seaez TR AEeifEre et e afe

e cR oRER Rolw T | FEEeieE o9t Ak ewfe = arRemi

@O (Rhizopus Stolonifer) 9% @f5 @A (Bread mould) 708 sfEibe, Had
<% T SiSIfTe 47 Taree o | AREART o, M6, w1, TS 2o7ie T an
& IR TG 25+ W61 | -

" 6.2.3 Odtfe® P9 ¢

iEcEiel T @ B T SR AR A | SR SRR R STy
7o) e, A, <eqft @ fafen ¥Ry 25w W ; |EE m GG (Rhizopus
Oryzae), FRCSIAPT BIFEAT (Rhizopus equinus) Wi S TG @A CFa SErEaEm
(Mucormycosis) T G Tl 0 | Q2! G2 waiel R R e ot
4Iw FEE TS (Contaminant) 31 3% o Rien M e 0 9 @2
TS ARG (Rhizopus) ZAPFSICEE Siane] 7e] =4 |

@Wﬁ@ﬁw CHE SETEIT = AAEE SHEEE (Rhizopus Oryzae) TGRS
Seslic TR, AL @RI (Rhizopus nodosis) A 2i=ifea e S
Beoi AT | qEvle AEEEE {en owfe Fewife wife wiber 2wl
Tesivr qEge =W | AEEEE SFAITSHARM  (Rhizopus oligosporus) RTINS
waiEwEe ‘@ (Tempeh) BeAWE 939 = |

6.3 ST (Rhizopus) TG I 6 G 8

. 631 S a5 (B 6.1)

Rl ST o 2 SRR | SRR R R I .

' ﬁmﬁﬁﬁwaﬁ%ﬁ,wﬁawwﬁﬁaeaﬁmﬁﬁ%wmgﬁmw

ol T A @ 29 GO (Stolon), AERCHS (Rhizoid) '© @A 1 i aTA
(Sporangtophore) | GBI TCFD] ST T i, Tefie 41 (AT BRI A AIEd
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AR BRI R o 2w o e = o0 | GO @ S iy e
mmamwnwﬁmmmﬁ%ﬁmﬁwmﬁmﬁﬁm@mﬁmm

5@ 6.1 aiErseicT wFEmm ; B 6,18 TS TEmee R i B |

4w @ WRIPICA T G @ifeT 41 rs =if2 e @ ooy o e e Wit
TS ALY L | CRAAESTR e G RS RIFH T, 9o e @
GEEl e 2 Col e (sporangium) I @975 Berl wa |

6.3.2 G

MWWWWWWWQﬁWW,WH@H
velfiE |

6.3.2.1 WwitE G 2

aﬁw@waﬁwmwm@,wwﬁﬁrﬁmmmmﬂ%@mmwmwm
g I Sl wrw o |

6.3.2.2 STA T 2
ARG @A Vv whoma @ WA Tl S s T

A | -
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6.3.2.2.1 EgrAETS Besm wper e (6 6.2) ¢

mwmmmﬁmﬂmvnmﬁw,mﬂﬁ%ﬁ@m
CRAIG TR i o7 eIpre 21T AT | PRI < (& CIte @ GOl o fifie
mﬁm'“ﬁﬁmmwmwﬁm%mﬁﬁv@wﬁﬁmmﬁﬂﬁm
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15T 624 el (SRnife) ; B9 6.2B cofimET fRd geui o o e v
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6.3.2.2.2 FrEreid (ba 6.3) @

@mﬁaﬁaﬁﬁﬁ%mﬁw@mmﬁé (€9 A G 3t i
TR FIRCSeAF MIMEACT 7 <0 | arwen LT W TR AR @ 9 WS
G 3 G@fE @IT Fow T | «geg alfel @ v v we U @ At Ak o

B0 6.3 T

TR Beria mmﬁﬁﬁﬁﬁ!ﬁﬂﬂ%wmammwﬁmﬁmﬁ%
AT AR e AREe R G AR AL e | e AREe 93 e
WG TH YA AN 20w A |

6.3.2.3 = &= (B 6.4) 8

Tl RS 93T (9T 5) (T TR CIAH @ e AT SR,
AT AT S CrErE, SNbHaE e Tl [fen e W few 7m
A | WP 96 (& G0 I AehRETE SEeEME o BE deedt o
sitTE qba Ao ey s 71 | wiE wieEE s srae wite @ SR
ot (R T Ot AR | AT G ST IR (Homothallic) o/eif wAieai
Tty (Surme—ARE CEEET, Rhizopus sexualis) (5 R a1 b
eigifoe (Grreae—aigusio EOelfed, Rhizopus stolonifer) *1eTl T4 | Ot =AM
e fomai awifen 142 wigs #heat 3|

ARAA eElon (FE A A SRR mmmaﬁmﬁﬁqmﬁaﬁ
= | g Toma eleifon o snAiGaTTE 6 fon AR Soin 2 | ol
R MTIREAE qf @Ry Ayt adie 7k 3t § oms bew @ w9 €
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OITH G0 416 weEbee = Bz =@ et gt =, Sigt e a rfEE v @
AEAFETS wrren e = |

i TN TP (P ST (S AT GiefE (Rhizopus stolonifer)
GFh 432 Al el 9w 99 waEw o g BRash oo | 93 i
e A g e Befieste w59 =)

ARTEA FOEAITIad + ¢ - TR =i S e Sewms st
(Zygophore) T GFLIBRE 2137 Gl B0, TR Serivrs @3 o1 GRnamite
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G O WOT G 209 AN | 9% SAfore wiRelle R o ek
Y (2ygotropic reaction) 0T | BIEEITERE w6 SR AR o e am
i R Pl R e e e T (Progamtangium) ©&7 T | 771 “farla
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6.5 SNEFTR @ARDUMTS S, epete SRR
RAGICRIECE

6.5.1 SFIfETTE @EAReamEe s 3

@il (Division) 8 BEniEcan (Fumycota)

Bef@lE (Subdivision) EFfeesiEmm {Easfdfr}mymm:a}

@9 (Class) & ZEROEEERHET (4 'ymenomycetes)

Toifd (Subclass) ARG enERme) ( Holobasidiomycetidae)
T (Order) 3 fATEER (4 garicales)

i@ (Family) & SRRl (Agaricaceae)

M (Genus) ¢ SIS (dgaricus) -

6.5.2 elgfere SPaf ¢
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wrfie, ST SOEAN | AlFaes GR-Sas AT (whie @ i 3feives oifad @)
SINRRPI FeTn= elpd TR (RS e 17 | SHifie 92 wonre osieh 51 T
JEIFIE SIS (74 T 38 Joee fowa i Fies wge e 9t 0% =i 9191 wance
Grt AT | G2 JECF A B (Fairy ring) 09 | 4% 5 0w w9 T 3 Jrad sy +(@
At IR AS-SIF @2 4Rl (T 977 AW h T

6.5.3 SIS 47w ¢

SRR (Agaricus) Rien eEie (arsm sy TG, Agaricus campesiris
OeEEm AR, Agaricus bisporus TOIW) SHAT A TR ARG | 9EE
SSIREE SIS (dgaricus xanthodermus), SOERET 2Rmsizhm (Agaricus
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6.6.1 TTelEr 519w ¢

SRR (Agaricus) SeiarTe SERIEmN | @Pifvermd wsgfie =@ «% wEitamy
TPl A | G2 ABARTETE Aukero: iufice wsREES @ ke aEitam
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wY=| GRmEE SERAEEE) = Fmee afk e G o g et s e G

161




@l (At g MR Term 27 | Ok qiRrEhEe Ty AR AR wea vl
A T TS AT | '
6.6.2.2 I T ¢

sl SR e e e ordl wm | frg e SRR el
afifeerada T4 (TN Goe T T |

FINCGITAY =7 B 6 AHO AT WY &9 | AFIss 2ifogsT AR 92 @9
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() I TR, i, sreEEE Fe, Wi |
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1.(a) 6.2.2. ©MEA (747 | FAEEETE A e = 28, 9Ed 92 saig
“rehiicg [fen Fifemo 1 awm Adae oS 3 wEe B e |

(b) 6.2.3, SR 7 | .

(c) AT o7 e 2 orl 118 g 9 == FOite AREre @ crirmiE e |

(d) FRHIPATAT ST G BT 6 (AN GG RHFR—E0 B @FE @] (rdl 10 |
UGN A Gllel (FAANS Theas @ FNA0EAd 9] @\ G
IRy @ A Seol =3 |

(e) AASACH @ T Terf HRABGE sEwir==m 3@ |
R 6.3.1'6 6.3.2.2 074 |

3. OERE 6.3.2.3 (T4 |

4. OETER 6.4 047 |

5.(a) SUMIRIGR S (12 e 2l W @ cremmifcbe it

@ @FfSeray wegfe 2 AR =) Wi ;

(b) =TI Fone PAYM YA s JERNA FUICS o T | 92 J@T G|
T8 e | OrSTe WA T4 TO G2 q0eT W A9 R A0S Oig @3 wa (s
a7 A TR T WAR | 2PRate T Skt gene erad e Sesiwa
SRARER (Marasmins) T T@0A 706 SEd 91 @0 A | |

(¢) it Fifestsh ¢ fraifm el wwive =z Smmie cFiem | 2z
g «f 4t wmive = 2R |

(d) TR wefae Facee PiFmmm fm we B e asder @ Tl
Wi #%i <1 AR (99 (Pertial veil) TR0 At | @ W Piferiem oremmm
wapee FErefs (60F A | TeifEas TEmE U I A9 TemE e =

Wi G ~wile TR0e T @3t BIEweR S AT SEoEnT W S TeERnE SR
e | AR 2l s e 92 T e 9 |
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(e) AT SATGTALTIN <A At BT SRR 2fors Foug =7 |
oI AT el Aafacias i et (9 &ie 7w =B e

*rifers oty 2 |

() S.Cp— P o @A (Single cell Protein) |
(g) Za1F ¢ Bfen e s> wamm 11 s viteeie 9

(h) SRR 2T ¢ FiResTiie suas] som oid 3t erstl S
@ SRPEE wEEmN—a? Eer 1EHEEY Gew 27

6.(a)

BIEA

et

G o T WA PramEbe
egfen e 4ifae |

TRHETF FI9E AR W (EE— aie

el (2 11 2l 1R Ay e
TF 6 #idiite | «feh @ir 95 MeEmm
FE | wefie wigMFEEt ermRes |

AT O REgE |

2i%r) wl b agion =31

(b)

(eI LS iETA [ |7

aft G Rgam “fefne SIZHIEIE A ey safere
Teol (T G SR SR OF @ | S SPeE 3 e T
=97, U ARt SRR T T | | SiEeicelE Seem =1 |

G FEES 540 | GIRwETelE e s |

TSRS | Erizae—Erm= |
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(c)

arRefs @tifeersd wbtFiERevs @ffeerasy
o Ter e v Felmm || arwm Seew @Efemdre Bsfue
U 93x Ten FelmE o w0 | FRmon 99h e werf o
wag 7 odie Emesng e 23| e = wdie EEmeeE e o |
bR S WA e | @R e Al e
Tl T | ) T |
7.(a) THA AME—iiTEERT AT
g I SE |
(b) Fmere wEel -y s |
(% TSI TR — US|

e AT SRR |
(c) SRS e |
8.(a) SUPEIRGS REGRTBR |
(b) TS St |
(¢) Al eaZst |
9. 6.6.2.3. SR (7Y |
10.  =ORIREEE @F TWET O @fifte @6 2o Sesly ARy geeeE @
e Al el Tare T =20E, TE A R iR 9 )
TRIZ SRR IR S LSRR (dgaricus bisporus var,
enrotetrasporus) SUAIRSIER W THA @9 G 72 Fwe 1 96 <9
AT SRHerze! @iraem o | e B8 Tout o syuifEes =1
= | GRrRe— eI SRR O Al (dgaricus bisporus var, burnetti) |

T TR SR G 6,7 LR (e |
6.8 SE[CRT (WY |
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A

71 wRE e B
7.2 ©few @ ¢ SfEgw-cisf $i e

721
7.2.2

Bfgw et e
Sfew-iREw F e

7.3 Tfegq-r ey diEed |
7.4 Efgw-ct wweilde slody eratgaty sieeen uar arie Al

7.4.1
7.4.2
7.4.3
7.4.4
7.4.5
7.4.6
7.4.7
74.8
7.4.9
7.4.10
7.4.11
7.4.12
7.4.13
7.4.14

coifa% Ofgw 4 &6 #0315 (Host Plant)

ATAD (Suscept)

iTTE (Pathogen) 3t i@ & 3t wofe w@shifiem (Causal Organism)
sg@ial I “jiEFIRD (Parasite)

. S0 (Pathogenecity)

e Siget A e (Vicolence)

ATCATETAPR (Pathogenesis)

g qf TATeHA (Infection)

g™ (Inoculum)

wravet 3t Freefes (Symptom)

erSt® Al AT (Sign)

TS (Syndrome)

#4_(Lesion)

@itaw Fmiweg at wibe e (Etiology of disesse)
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7.5

7.6
) e

7.4.15 =% 5F 1t W\W(Dis&aﬂe cycle)
7.416 @t fagw a1 fere HiZere (Disease triangle)
gitEa—1
st 2Af=psa
751 @A q TEFSNH (Infection)
752 FUFE A IR FIfETS (Incubation period)
7.5.3 @I S af Froof5 (Symptom) el
Koch-47 79 Bt
©fen Gt AR wrme
7.7.1  FMOF (Necrotic) 9 5y =t
7.7.01.1 W3 =45 (Spot)
7.7.1.2 ™5-(a# (Spot-hole)
7713 3EH (Blight) 3t
7.7.1.4 9% (Rot) It @t
7.7.1.6 ¥ (Canker)
7.7.1.7 ©IR-AT (Die bake)
772 OGS (Atrophic)
7.7.21 9%t 91 eyt (Dwarfing)
7.7.22  CHEIFHE 49 9 @ (Rosetting)
7.7.2.3 @AGMH (Chlorosis)
77.2.4 % R (Vein dearing)

773 22l (Hypertrophic)
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7.7.3.1 9% (Gall)
7.7.3.2 ©&6H A (Witches broom)
7.7.3.3 = (Curl)
7.1.3.4 FR I (Club root)
7.8 Tfewds @it wam

7.8.1 Trme opafd =t (@ATE i (e (Regulatory method)

7.8.2 T #fE 3t FewlaE GEE (Cultural measure)

783 (So #%fe 3 [FfEier (PR (Physical measure)

7.8.4 FruRS oFefS A @FRIM GEIT (Chemical measure)
7.84.1 wtEd citt 3 semhifie Foeite (Inorganic compound)
7.8.4.2 TE@ el 4t washifie sevliEs (Organic compound)
7.843 SIS (Antibiotic)

7.8.5 GIAY W (Biological control)
7851 Rl *wid Teolma@ stddwis Siam Tew
7852 wfi-sm@del @ wreAmeraBBEs (Hyperparasitism)
7.8.5.3 Hiv SfEgTHe Tezw
7.8.54 Fraid SReow s
7.8.55 fHdiva @ eimee a1 Fiteresm wnre G2 (Selection & breeding)
7.8.5.6 EARCAIR AEE A S @EFHA_ (Cross protection)

M Tl

7.8.5.7 ©iywitte elforan 3 Briohin witeRie @R (Systemic

acquired resistance)
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wepATET 11
7.9 HAfgiod
7.10 FETA epiias

7.11 TEEaEd

7.1 SERA @ Trweey ¢

Ereee el ¢ Jared BeiE Ofw o | @R S run Wi eomE
Ararre SRt Tem Feae | Bfw AR affn wieeEe amete
*If80e “Iffe w0 @R @2 AR I W, el @ cyzESh A e s A |
I AT ST T eherweiy ewie Gl 93 ww < ©few =0 el wez
T | OAE W S A SfRrE Toin Amrrene Femie vl Bt Som eomreie
e GG Ay Rt e w0 | GTeE @ EE e BovE, OR R o=
SV | S5 T (I ST S S At T O, (el S e #ifE
O, i3, G, (oae-=iatd Tt e w9 (e Sawired e vl wfesm
2 S Wl ST T IR 20 ABCS Sie | iR 9 G e @ R Sl
v, (SutT ~AfRre W | A2, TR G4 R TR e A o SR
CAIETE 20 #{et 51 S e 2 et Sid Wi 95, s fen e
FIH W 01, G G5 S HEEY T 2691 | ©IE SR ot TE wiwl G
v A A SEE w9 W w3 | wE O3 e w0 e Bk e o
R g Jgeeld <-SfgreamEmt <1 Plant Pathology | @2 FRT4Z Efew-csifing!
LS SPHIE TP At 2w 498 el |

w5 9% G0 2l T wefi—

o TfEw-Gakl ¢ Tfew-cmiwl i ol R e Sl |
o TET-C9 FHeH 961 I 4Rt v +mEm |
o Sfgn-cel Rl weeifdie Rfem W% ¢ o @l e sare T 2w |
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® @%a-mﬁ%@ﬁnwnmwl

o CfEw-@msE 7 A SIEmal Fa0e *IFa |

o TfEw-cal Wt e oo IR T #{EE |
7.2 Sfen-caiot @ Sfen-caist Rt 9 2
7.2.1 Sfgw-caia i ¢

BRw oz (@Re T rRelEs e i (e St SEn-cl e Bfee e

=4, (T Bfgrra weq 31 T3 5, #irem e, civf 2eniv | Sewaie TR Gita maH
TRl AFETE der Gl TeE | INEe Cewal e T SR R/ EErE

el Biew (e *NARer Fe By 96! ©12El sore el #ifiaey ralte zeml «as
TRyl Bfew-rEip 71 ve-Com 3 iEe Tenl wddl J w6 |

7.2.2 Sfgw-cat Rt o

Giew-cnifmt Sew Rwim a3 = aes SR @i SerlimlE $rRd A9, @
Terltw i, @i o @ @is Wi 2R TR SiEie = |

7.3 Sfew-cat ey el 2

SR GG S Y TS @i 71 ; wefe it AEE 19 @ #Ai G e [Ee
I T A U OrrE R | g3 o 7w o 2T w @e Sae A,
R ERge s e sere A | % o s b oot e #ii st
focaiet | st rera A=y At e e e 4fig FRe ol Bea @s wiRe i w9
i 1 “ITol ‘¢ ST SO (@R A | AT See 4w siven Rifen T G e
a1l et (@ffe = | T, e w6 Aitna W2 WERRE U0 AN S SR
witwa Rt &l FdELera veite e ¢ sives 789 R Aube =7, 70 s 7= wie
I ol @ T TeoATH LA | GesiiwmeeTeln A i Whre #iite, wdfe G O
i werE 1AEe e W | Ty wibee aw ae ot YFemEer 9ibfE 2 a9
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3 ffera 3t SR ARRE A G AR e TR T WO S i @3
TR IR R 90 G @i T s 0 6w |

A= STHREIofeT CT CICET il RS ~Hif oirefb el 2w | st ST S 9o
MR TR (e 200 ARAem 1 @GR O« sz w7 03 e
cwea ST =1 B e I e @ I feres w0 Ai0s @ wE A | st
& ST ©4F S6AI TR A GTRIFPT (Necrosis) (4 T | Wil (PR @i C90
TP T WP WA (@AY yofeem (2@, Hyperplasia) S«
e I (2R, Hypertrophy) 9609 W | worge & Sfen sk wifoqi ol
T7g, THrEersgel o, Fnm 3unf |

SISt TR Bie SRR At AR crv g, wiftte st s, sk
9i5fe Tl stre M= @nsE =l ol T

S Fr6EE SIS Sifen o 2i1vE @i s fen 89 fie Ee 91 aate
TG =S (Biotic causal agent) ¢ WERY FfewnT 3 wAEHT T amh
(Abiotic causal agent) Wi | AlcEie T kﬂl’&‘ﬁﬁ% To—

(i) W

(i) TR WS E8T (Mollicutos) : @i

EFEAFREN NErEET aen
(iii) IR ¢ FAIEH (Mollicutes) | (ararifrafs (Prokaryotic) 3t wiifi

. o e e wow, Wt SRom it

(iv) &R Sfew (Swmd—gfae) i K B @ S
(v) ®fZaM e sEms - R B WA o e AR |

I, (BiEE (Tetracyeline)

(vi) FigRIG | erfernfen w433
(vi) s HYTITHA e | ﬁ‘ﬁﬁ?‘i—“"fﬁmm

(Spiroplasma).
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) e W )

R e BRaHe (Viroid) : @ G297 55,
(iiy Wfox wwel (37 @R A 43 FW), i, TSR, T S BE% TRpnaRl

(i) wnieet (4 @M a4 ), RNA. Bxizad—(I{51n! Fifem Boam
: ®IZAAE (Potato spindle tuber viroid,
(iv) wfstEa Sicfe, PSTV) _

(v) R,

(vi) #ifta weR,

(vii) Wibg wEe w=E FiEeE sFTes
(viii) iftre Bare snds Tofef® Toi

7.4 Sfgw-catal ‘ﬂwﬂﬁ’ﬁ FTooT eTaEa W @9 qwE
oG

7.4.1 219 ©fgw Al @ 215 (Host Plant) :

@ TfEn «mEE  wETE e Sl elEe Sfew a0 | HETe @il
RGN A1 *IAE IR GREAbE GO CIETE 7ein T | [ @3 #INYess TR
e BRADS Al 900 Bfb (oI eraem =0 | 2 1 e W 9l 26 eyl
vir® 1 @ @95 (Principal host) 99t @76 250 q9ied (219 91 SEBEED @D
(Alternate host) (F39 S[CIH FEaAfasl @bl (7% TF0 9© 325, Black rust of wheat)
TBeolmmaal Zae “RPea A GEFR (Puccinia graminis treitici) G0 724
FA0S 59 @ qAAEA G2 B (PIATEE e R € NR (P A A 2 i
G, TAEA T G AT |

WRE G ATYTETS e T aFiEe O duifen o AiEwd e #iid @=%
LTI (AR (A OF BIFTbE 777 FA00 A0 | Tty G0 (71T 29 44 P IR
W el 2 AR 2T T 9t e 9l EEE (2 (Collateral host)
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GIEEA— 4T AW W i 31 g6 b W [e (Brown spot of rice) SeAWaad e
ceRA TR 6912 (Helminthosporium oryzae) @49 (24l Co1E%) Zere Fmbm
(2l (1eersia hexandra) '@ SRR =HICEH] (Echinochloa colona) ¥f5F 7o
TGl AR ARG TOIS AT |
7.4.2 FA% (Suseept) :

IR TfEw @ A 99 HIE2 WP 20w Senbes Awrs 90 |
7.4.3 *AIEH (Pathogen) 3t e & A Foiler S@atfies (Causal organism) :

@ BeATea G Wi SR ARG q1 P SRl 90 | SR,
i, e, ©iEEp 2o |

7.4.4 *i@Gral Al AIES (Parasite) :

(A ey G A 41 SR A S SR (eliaeR) SR Feas eimmee
G 0T | I G TS 29 *RGR) | O b U SiPRi SRR W A
@ (@ A9 NG RS WEe T ARG AN 7Y, Fd adsRus an
& (AT g <o S ewE 961 RS Tt Sy o Oile =7 udie
GUEE T AFHEA SAFE *RES B eine o B 90

7.4.5 “tarE G (Pathogenecity) :
G TS G5 TN TSI A T2 =3 |
7.4.6 Viegwd Siget 4l TSI (Virulence) ; -
(I G STLACECTT *IErioe Wae v SEel 3= =
7.4.7 HTAETAP_(Pathogenesis) :

<0 *itdnEE @ Bertive rfers sprdreim 39 =0, 9die @ Serima
T @3l AAATET @ YREES A O 3, S ST a0 |

7.4.8 FEFIA A TACTTFHA (Intection) :
G0 RAEE FoT cie SEma Ty e afevrs wmad @)
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7.4.9 ?C-TW (Inoculum) :

P PIRATES A OF W (@F P Wl 31 @) A MFE WIS T, G
AT A0 | _

e 31 &= wfoaiRe FE NS 91 ©F G 199 @ SRm WmITd 951 o
O UfiE JERE <1 A AT e | g6t e THw we i 11
OIF WS T4 o ST TG W O S (N TR 9 ; adie I9fien @m
Sfgrrm owg age ads RIS @ A w@ w27 o @i A 9w
G e TN A Pt ST 20e @ LA wh @neE {em a9 oms
(Spread) S0 =7 Ot (T TR 07 |
7.4.10 =54 1 BB (Symptom) :

(@1 @ FRFMAT T TS (Al SRATHCR @ AR ARTSE T A5~
ST F (A #5901 | 2meniy Trar< el Qrote wEiR Fae Sfew-ct e
“ita, ©IR #rreeE AmET wEEf 2= ¢ S5 3 wEiE Fa Sen-on @ o @
W AT 1 ST T4 T SRS I s 50 |

7.4.11 &SIF T AU (Sign) :

I TR Bofw Go SOTAICEG A ST SR TR B e
T (@ BfETe 09 (@ Pl M) @m 2l e b w1 2 ) aue
AT @ TS HEEAE 2fee o w3k @it o W = |

7.4.12 PTG (Syndrome) ;

G @ G e AT A TeR ST G 9B s a9
e F@ =1 ; o @ 996 @l S wive, Siere @i o), Sfemm 9z
201l B3 @B e, ©RiE 9% FRCefETE s P 9|

7.4.13 ﬂ'“@tﬂ (Lesion) :

TR el 4T (I TeW Sl AneS ARt A 4 A S & “iffEshe
S AT SR G SR GOG #A LE 5 EI AR af# (Lesional area) 30 |

7.4.14 @eR iAoy At afbe1fEr (Etiology of diseasse) :
@ SR o s @ien  obenfs e |
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- 7.4.15 G5 5 1 Tefere A2 (Disease cycle) :

TlEwErse CFg FEE LRRIES 1Al #F [ UPe T @ 5 a4 9 oS
GV B 40 | @2 4RRiRS 9haiiE -8R 3 IEFEEE (Inoculation), SRR 1
ARG (Penetration), Rawe mﬁ?‘ﬁ (Infection), ZHCEHH (Invesion), TS
o, Afiaar [em, e a1 8 4y wfediRessd (eok BB A eeRefE,

Overwintering or oversummering) |

el AP aH GBS Y T cﬂ*mmaﬁm 1 s ol e o = O
AZE (Primary disease cycle) @38 G SIGEIE Qi1 G952 *F = G128 G 530 N9
@ 91 el CEw A2 (Secondary disease cycle) 6 |

sitafirg BN
el s \
TR (GRE)
o et (m;

e
e a1 fa g ;

‘wfeaiEs @ m ()

E’I?‘IE‘FI
r:mw

[ ams |

| it I |
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74.16 et fager i fofes GrEenies (Disease
triangle) :

Cfen @m foal TAMA 2 IS, “IAns ¢

#ifarat a9 fon Teiiites W #lirifis PeaiFeat

BN (Interaction) afe faeres Uy ToreifEe

1 27 | 2 Twerss qivl fiws 9t s Gieriel 3w | i
fars A8 PR iR AR R o —{ fofer BRwrenret |—
| ST _
1. o eve Sl crs Togy wwpmne @re e SFrdE 47 F9 8
(a) ©fER caisl 900 ) < |
(b) TR GRASRRER e iAo orca 493
FRETIE | - 9P a9 GERE g oft Sitowr A TR Ao |
(c) ©IZAT GF GFE TH PR ¢ BT I |
(d) comRmrm™iifam eaRGm 4 A eqigen Wivel T eiEe a9
GG @R E (IES |
(e) (¥ BfEw #italte 9@ 72es WISe o0F Sfentes 0 [ e
&l g 7\ |
(f) ©iew Srera @ oR* gre Gfen @i g i o2 sl 0 |
@ SRR T e e aem 3
® _ @ G MG AFEE 9% 9 e
I TN GR GE F [efew Qe 9w |

(@R affm, e, iy, aben, SruFeEms, s, oy, soresd, a4
AT, e, “iEE, AaEEl, aTeq, ANneiem, 91, @ERehs, At e

TS, RNA, (GEPIEE=, suiRicbe wie aues, @, = iEEtwEm)
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7.5 @OR E’rﬁ"“«ﬁﬂ 3 feferer cerewe(r% (Disease ﬂeveltﬂ)mili

IR =R T foal Rl wg fon w6 @3 @i 27 I 1 S
(Infection), HEIE I TSP PG (Infection period) 978 AR #7559 sk |

7.5.1 NG A LLFEHF (Infection) :

FACTIACTR S ATHE LAFEH (Inoculation) e Aiatcem = wix wrxfiig
A (AR 72 961 9 IR Sl siaEe TeT SRt i e |

AT 5T FB <4 (7 ZCAITIN, I (I St @, Bfbw vz siemowioef
ST | a7om @4 wregfie zn walh wega Afem w0 Fa | e AR ves
(ATeT e o e ' @RSl CRea <RIe @ SIS = SRR (Appressorium)
AT 05 R A | TN 2GR @ TR Ty ~pefara 3R 01 Bsrm
G IR o R | ST R FeFrEe Hepe w92 e s wime oo |
SHTCEARIN 20T waia Gl cilre 1 21! 3 LW ol (Hyphal peg) 1 ERTFEHH
ZFT (Infection hypha) T T ii5 (oiam RShee ¢ @R 2Bl ©7 =@ @ies
TS AT T | R GO sittaie iy el wn con s v wifEe <o
emAht I @I} B b (S T T e aifEe 5o wdd 1ifEe 9o A
ieaite Tge fee Same wreazd 3 | Tow e o Bone @i Ak
TR FOA (I T S <9 AAM0iE 22! weelras WBies #ing |

et e #ifels = W wmer 3 v GG (Direct penetration)
e | ST el =, FIICHIS @ *EIR Ber e ~i | P el ot
ot G, o SR N el 50 ol «m o R, SRR
SIRA, SRAAC o7 (A NE S, O w6 FIIE Gae B old ol
SRHE O AR e =i A
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CPITE STl AR *F T LTFE (219 (Hyphel peg) (UG 7 2127 Terld =1 (g 7.1)
SEA] TEFE A (Hyphal peg) el e =1 (SH@e fon T (0F 7.2) @9 §
(o PR (e I 2T Bl 7 | ol itaa s efE T S el @ e
AR ez I @ I @IET Al dfeze 0 iR @ e afedt g, wefe
wrgwd q T WA T | IR wEAE For2 [0 Hieee @ el il

T I

fteAnet=a T Al LA 9T CIAE SHer 95 WA O W @ A0,
YL 25 | :

195



erents By SRt WO [ AT @ 11 eIl ATRFIEE (Obligate
parasite)'S CYORIFFT® JUE 1 FRAEEHS AfAFZEA (Facultative saprophyte) =544
CHEIET SEEIA A1 FIFEG0G ARG (Facultative parasite) A6 208 o8 27 |
ATOTETF G ¢ IR To&IN DB TN (i1el Srens MO (ofias 20w 2|
RER FAC AT Y CFRLETT G W T R 8 e G @R o
CFFTET 3R WG ANSH! (1 =W <Y e g |

7.5.2 el Al ZHGram PifEe (Incubation period)
OIS T TP RIS A A (/0T @ ST e 2eq o
PP e T A ZAFOH Pifae e 2 | ebrete Srames cot o Sfen- i
Al 21D #AAEIEreT S CEATETA e (AT @Il o755 e 2eu swaet Tl
25 AT |

AT 7 JYSIET I FAPCC FAfHACa Hom *TTE (FIEEa e weE| 5
T TS A (DI AT W T R Bermre ST SRR 3 SR e
FACG UE | g (A YT @ GPHAT GO T @A S |
7.5.3 et @ve 1 HroEs (Symptom) et

"IRAE T (CIF ieen g7 o=l wfeqf 2wt e Bfew et waiie
GRS #PH6e| SIRPe] 211 | CIEofa TTTefa) il el RS (70 i SIRITeTeTa) e
SOl 3 SR A W | e AR dsme s Wi |

ees Srare) e o T X Hea e R T 9 size o
@l wfoer =GR 1 EwEREe s (Localized discase) TCH, G #R W =1
(G (Leafspot), SRR @SR o7 3 Mgl T2 e Seawd 71+ TG LG SN
I IR (R (AT SRR Gl 1 Fovhis 6w (Systemic disease) I @ wiEapT
TYT B I T WT FF 9B F5 W0 G (Loose smut disease) ZoTIM |
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7.6 Koch-a3 Fs: st (Koch’s pnstulates_) -

(R Tfgrn camt ordl et (A it @) =hicalives T sEefEbe 21 e e §
Gl 6 PATTRNTEmTT ¥ T4 A | g @il 3 ot 20 o= afee =+t i o §
Gl 8 G & R AT g 09 Koch RS smesfrael 91 (iffs Sife
ST T ¥ | @ S AATER W TS R w7 e SRR (Robert
Koch, 1843-1910) @ *eqf# @itlel S © Koch Gl Fife 91 wosbirgst B
“fAfT | 99e Koch WRAE Gl ¢ WiE G Wil R, e simeifiee
(Bacillus anthracis) 020 7= B wawe M @2 Sl fdaa s (1876) |

Kuchﬁﬁ%%ﬁlﬁ'{{%ﬁﬁfw g
|3 #fqifFe i e A Aiciivem’ oed Wi g o,

2. @IS TEW S “ANAEADED G202 74 6 -y (neutientmedium)

e o FPpaiead 3t Plea SEsiE (Pure culture) SFe TN 2T G 99 tafeamsife
TG S0 2 |

3. Pem et @ “mansafbce Fo o2 ewifes wpe few oz omeiE TaigEs
TS 3| T DS T @98 @ BT Seom @i SRR Sl We A |

4. AL FAI @IS TRd 20w ~IRANSBE SEg o w g v e
TR @R B LAmineeE @R 3w g TgE @RER e SRR v e =@ |

e srm Miesf 12mel e 2 1fF e 2 793 e ©nd e orEs 99
A3 w36 R sAteaivem a6 FRE amem e 72185 | Koch-<a Ty M s,
i, Twwd el Gfew, fmsie, sfEvm ©ia ¢ witame g iz
(Spiroplasma) CFTH 2itaer Tes fog wizam, TErlaiam), @ Aerads o
@ (ACHITE AR A0 2|2 AT At W [ WU o oo S e S
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@t Ber At WET T I, S oL I @7 oo avarer 7 | o AAaites A
I, T A '8 THTEED T TS +fE Oy wwe, I (FE Koch-a7 MfSefE
e 1 A ol B e e e - e

7 7 Se-Catesr SgtEel wwet

e 2T (A G @ A I wE&E e BEw- o G@eE e o T
siffen <9 SEeiEFeE T TG SRS @TIE T 90 | 94 W S -
e &fen w1 T eerea o |

Tfgn-@ier swifFne e foalk it Riow <1 9 @R asfr (i) LT
(Necrotic) 31 A6 #7%<l, (ji) TGS (Atrophic) WAl 2AL{2f 0% (Hypoplastic)
W 6 (jii) F2AEGET (Hypertrophic) W93 2EARNPGF (Hyperplastic) 7199 |
7.7.1 GLFIOF (Necrotic) at AvTgY et

aTRLY @A SRV-wes 91 IR kA 9l Y9
wafte o) 93 T 9% dE @R sive-c [
Gﬁrﬁ’l(Nmmsis]ﬂﬁHﬂ@mm‘fﬁﬂﬁ%W
T e A —
7.7.1.1 Wit 4t =B (Spot) (Bw 7.3) ¢

GUFCE BRI @ISR Sed e ey
=¥ '8 & T I A TECE A w6 AR = | T
WAl RIS OFFe =, O R 3 SheEme
(Angular) 209 71 | w-=14l AGRAS AOH 7
T | G@ G, T € T AAFGree 9 T @
CI0E 7 | SAF (e s IR A [y wwe
w1 (4TS S ol T | SRRyt qiwih wie
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@ =t grem =i wm’?ﬁ (Brown spot ofrice) d! Cﬁlﬁiﬂ}wm Lries| (Helmintho
sporium oryzae) AHNF ZEF GHEl LY 27 |

7.7.1.2 - (Shot-hole) (67 7.4) 2

Ra Tl e B e | T E R 0 g 4
e T AT A0S @ e B I | 9rE *0-
@F @ T | a3 @ e, 2 2o e
T A |
7.7.1.3 3185 (Blight) 3l == (ow 7.5)

aft erow R aFeTE B @ | 92
@i #iiel i, To 2o)iit 5O HHeE 20 | Wi
L 7 o ) s o B < e R T
sl =wied #(fEde = e it [ )
@R R TP SeEn G AE A,
TEGE (12 FAES] ATF 5 9R T 1o
5[5 T SIS el =4 | Gnizae— 4T Sy
gfbw %6 e W EiTdREiE TR
{Xanthomonas arzae}ﬁﬁ?%ﬁ@ 2, S ﬁﬁ‘lﬁ'\?
s et 4l @5 giR6 O “ee! (Late blight of
potato) T FRGEFLAR 201 (Phylophthora
inthstansjﬂ“ﬁf Y 77 |
7.7.1.49% (Rot) 3l 67 e 2

& @Sl iete Bfew e T 20 0 | Juf
sfigea 1 3929 A AT @ wHw o I
et = wTeE @l FRE 2 | BRIz (Rhizopus) F$% B8 W <@ 7o =
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HTE, 1B (Soft rot) (BT 7.6) EFFMA (Phellinus) 77 Za1F 399 SRHTE Fiber wxpg
ceeb q1 RS 78 (White rot) | ERTRIGeFE
(Fomitopsis) 75 THIS F9F GIEH iU SR
I #{65 91 FGH 46 (Brown rot) |

7.7.1.5 Giif**lt. =T (Damping off) a TG caist
(b@ 7.7) ¢

qio's el 6+ @t 9T aff A4S sEnie
Al T | AT SRR FiGa @ el Wiy
TAREE e O (12 R0 TR 96 6 G T
(5 e T Bl S oy | Safzad—FifeEm -
(Pythium) 9% =0 ¢ o), B e
BIAETE @3 @T ordt 41 |

7.7.1.6 FNEHT (Canker) (o7 7.8) ¢

afb elata oee #6998 WS, A7 )
TE A 074 G TR (el i | e — |
(Nectria) 7% 201 F9F wieF Tim wie,
ST A2 (Xanthomonas citri) 7
AIFEEA R (F7Y oAitea FEE |

7.7.1.7 ©i%-01% (Die bake)

TS Cfgr 6 R el e 2154 Xy
A T e Wi wehTa =7 @& w7 e wth
T | @3 @ @ St AeEee ordl T |
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Tolfate @HFE Tote wke AR ELte T (A T3, @9 5, (Blotch),
e =iet 3t B (Wilt), 6 a1 A0 (Rust), ;
SRS (Anthracnose) 23 |

eerts By GPE 3 2FgE #Fd SR
el o B3 @ S weEt wEAn G
Beomaei ASid | SN @bl St [l
ATANEE &SIE T4 i 2 Wl #IewEs
2 B | Rt e T i =, wdfie
G2 7 7 T @ R 3 | wEeE Gl
Bestvwaial wiml REbe e ue [@fen 4w
B M 1 e e L B Wl 1 sl O
erefar (e i, e ZeiiR) SR e
2[STA 9o |

7.7.2 SETFS (Atrophic) 3 TRLAEIADST (Hypoplastic) 576

- G G S ) (R T SfeT weis = vl Bigm I e 2 O
&g Fad SEE (Atrophy) e Ben @ivas e FEiRT IR AR 26T @R
W e Temiras wiofe zew | 9=l Ziarsitanfa (Hypoplasia) 514ie Sfew cwitaa
rg-FeiarEg 2 S0 Ihem | SulEEe 3t gEeizmbe g arEd A Sy F9 24
7.7.2.1 45® 4l csiaif (Dwarfing) 3

e wae Bfew wea Tfew e gt wemt < 9 e FARTTDT 90 | W
& Tfew <t Tfew wrest 9w e = |

7.7.2.2. cifeiiste “/@d 4t @b (Rosetting) ¢
afbe el A EmRR-gr 93l 0| o Sfeow 16 F AR HEEEE
-3 eI ©itE 28 7w A TeEEe WA Sl et SR A

A |
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7.7.2.3 @I (Chlorosis) 9i #ieTat ¢

U HIE T @R S S e
267! Td! {8 267 e Ty W =W A9 4R
T | BRI SMe=R #iToF == 2 4igd [ ARG
(AFRAEE) art At = | S e e
a3l e g T8 @0 T A T o7l A 9
S 2 A GG T R CRIP 0 | agel s
- T4l OO OIC (IEHES (Mosaic) G 3191 | Stgzr—eizap)
s GRS @EET @B (Tobaco mosaic disease)
(5@ 7.9)

e 24@@5?[@ (Vein clearing) =1 at-fereet 2

afbe qpeiTrE @I @b, S qrReg @ERE HAie Fam e e w0
G, HYRIT: SR I @t 975 |

713 BElEI RS (Hypertrophic) ©4 @2qai=ios (Hyperplastic)
T

BIGw GITsIa CHOR I A (BT SRSt ST 3 3t 2f2vig e {Hypertrophy),
G GG (1F [N Fe @ meAy eyelEe I A ZEEmeTREE (Hyperplasia)
T, w4 2ARER ¢ wWARAPER e geiE Bfw e w1 e Sfom
SRS g 0Tl A1, =8 AR FReEG R A1 AR e 10 | s 92 s
PP w77 S 4 = | '
7.7.3.1 5157 (Gall) 2

Bfen sert it R T et 991 g A ater 9 | @t sttt el
TPAA T AR 2| FUR T €M (Wart) G, W FRERGIN SUneRicBa
| (Synchytrium endobioticum) T9T BT I GO 5 SERTIFCOEA (4 grobacteriun)
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96w FHTH 51T (Crown gall) G, T GiFEe, #iF Toiift SRwm ordl 7@ (B 7.10) |

3

T |
B4 7.10 |

. 7.7.3.2 ®BHH_AN (Witches broom)
(b@ 7.11) 2

Tferm @3 @I “Ho FE 0 THLY WY
8 FANwA =14 Teriy 27 ¢ o SiTE e
A | GOyl (Taphrina) T4 =4
TGS AR 92 @t g =4 |
7.7.3.3. 3 (Curl) 3 $e cni (fow 7.12) ¢

U RIS T T “{1of 3 Pl
Tl wreed T go 9 6 I AT
T T Sfera & e e (@0 I T T
el T | SArEEi—DoyiEfaal (Taphrina) 9%
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@ TYe Y2 A5 O T A M Fw el
(Peach Leaf curl) G151 |
7.7.3.4 514 35 (Club root) (53 7.13) 2

a2 @b e A (Brassicaceae)
il BRI ol Y | O G A wel
G | TG FRPIE T (DI IO go
T ¢ Femrm Ao @ waE e T
A FIE 90 | SRizgd—wiwifersial
(Plasmodiophora) 9%  FrsigigH b
(Myxomycetes) (9% 77 T il Auaiy
R RUE R i oo
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eFTess BrE) TR GG BT (ive wReA R 1 Hea WA A TR
3 AigRaws ey Fee He [fen 3 Fews, am om Sl wnhie (ndole
acetic acid, TAA), FEBRFERR (Cytokinin) TONfR &leIa =5 |

7.8 Sfetwa vt v
ARFRA (AT WA (G107 ST - (Ao et Xy it it e Bew(rers
o R AT 2T 47.1% 99K GG we i 145 R T | ek e vk
T eI CHRE W e FoUl TaRE O FaEe S | ghe T e 39
Tiew-cn wm 2Pl Sl S 92 wen sl SEeRTR T eirre, 99
TafeiE oeisfere =ien =R Siee B g | 94w SisE TR SRR e
sffaren (4 Sfew-cast Fmm o Sfew-a wim Fe g |
BiEw- il wIE = YRS WA a3k 9 wE—
(i) @IEBA (Regulatory) 3 FrET #F(s,
(i) SEEEE (Cultural) T FEERER 2R,
(iii) g (Physicai}m &e 74,
(iv) GRE (Chemical) 9l PEFEST “wfe, 99t
(v) SEHAGEET (Biological) 3t SET 7Rf® |
7.8.1 FoEs S 3t @fEHRE @9 (Regulatory method)

frags #wfoe (vt ST TerEly 994 T EEEIEDIET GPIE (Quarantine
measure) TP T GFOT CATE ST (R0 =] S (M LT ST (T Pl
(st e B 78T A | Tuizat 797, e e 900 (Karnal bunt of wheat)
@ SELS, 4TFE ¥¥| (Rice dwarfing) L?[T'ii I, ST e e 9t G‘!ﬂﬁ Tofte
(Wart disease of potato) TEER (@@Tia #iraig-wrepeer Tt T141 Feem 2 |
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7.8.2 FENED S It Pewiane T (Cultural measure)

UL (T (STS T AP T @enl = W | 93 fere SER-Et v a0
@ JFAE @eT W O () @i Bftw a Sfew wreds e 91 st
(Eradication), (if) ¥PRIa S22t 91 A (Sanitation) T8 A1, (iii) <70 =14t a1 3|
G (Crop rotation) SO, (iv) Tt IR T2 g (e &, w1
2wyl efr, e #ifies Ton®) Tafe e, (v) RS &= &lfogar e 5@ w1
‘G.{vi}?ﬁﬂi T4 Al 53] S (Tissue culture) 2T | GTFLE SPRFRE Sigs T
q4a9% 23 |

7.8.3 c81e “refS Ft fofeam= cmie (Physical measure) $

92 *[fSR (0 AZE T (i) TS Smesat (1 @ @eiwte Sw st s
LS AT &) 94| B el (@i e 7@ Sfir s CEIIST WIEeT), (i)
e e, e a0 7 (X-rays), 500 4R (y-rays) 6 wife G5 A 3 SRS
4 (Ultraviolet rays). :

7.8.4 arafeE #rufe At @ heer crie (Chemical measure) 2

e fRfen At wAniel: e wo Sew-in W T4l 2, A o afie
o It Sl <l A R Tz (i) SR A, (i) G T =, (i) ST |
7.8.4.1 SITEA (M a1 ZAeiT F9%S (Inorganic compound) 2

SIEH-I WACTA S G S CTeNolfE TR 7 ol 28 i 1 90 (Cu) I, st
1 WA (He) 96w, 517 11 A (S) v, @i e 3o @ | wais e B
GRS WO FlHere s 59ge =il =5 G fimd 1 dont Grema (Bordeaux mixture),
IREN fseE (Burgandy mixture), TRFFSRT @mize (HgCL), MRS FhHEe
(Hg,Cly), AT %t (S-dust) Zenif |
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et Frsyota =1 ikt erge @l =1 Guw 31 e SAES (5 15), g (5 #41Tw)
3% G (S0 9071eT) I | @S0 Best i fire (5 - 5 - 50) SRS $re e wa
o RfSq B Rl @8 FA0S AW T 9R p Bfirea dfe Sron falEn Fe A
7 | @i wifin e femes (1882) | o e wiREs s A
FEFAEE 93 wiwe «ft g8 TIgw T |

e FEsE 4 Peltda oFa pem e 9IY SieE ol 3l @b s
(Na,CO;) T2 31 T G 42 Tl eigfors I99e 20 909 -« (11S] - &91-5 75w -
6.25 #I8 ;5057177 |

emeies S (@ e ARl oWd w@ie e st 3 B9 cren @R
OG0 A ST SF© TATANE I GERPATE (True fungicide) T | IR it
@R aEee s e IR afvee T By o @ A, ol wEREe
(Fugistatic) *IWi=: e | SHEPST MGG Sxaam amaee swds arsiEmEe
(Bactericide), *fo%! 3 TGS WA OIS (Insecticide), T 31 726 (Mite)
AT TRAEHRE (Acaricide), Tgearsm TR a1 < (Herb) @i affies
(Herbicide) <07 |
7.8.4.2 T (Tt 41 =i F=l%® (Organic compound) ¢

ffn e toe wifige = 31wz T Sew-Gis TN EETE e 9T 208
<RI | G CEF (AT W (0 TR (Insectoacaricide) WAe ofeet
@ oA, T2 AT TRz (Acarofungicide) Si€ie 16 @ =1 AR B4
FRPMRE (Fungicide) Sidfie TaiwrRr, FRAMZS @ik oo 5 3 FEESRR (Nansystemic)
<9, ©HIY 9t PEshE e =i |

TOHA | FAEOREE FREAEE (Non systemic) GFIeTia 2mirees B, it
%5 i <) wopE FROIRS (Contact fungicide) e #Iffw |

Wil 31 Fisiee RO (Systemic fungicide) STSTRE @ Qw 6 (=TT T
forar R <ot wiefie. sifves sifom el TE off e we efers w0 wEE T
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et e @b @lfeta T v e T, wdie oft e oot 399 ol = @
=IAEET 27 |

eele G TeTeRe, Wi Feitre wRPFEET W FURT e
AT 5 T |

e Bfgw-ct W owoa A 99w [feR a9 e deE T T 9w
o Fareem egfe o a9 2= o
—(A) tmE cpifEm ol Al wmaangifm 3edite
(Organocholorine compound) : (ZNFE (Heptachlor)—
T Awet AR T Tl ARG (Contact
insecticide), oG IT ARG ITIAET  (Pentachloro
nitrobenzene, PCNB) 1 ﬂﬁ?ﬁ‘f (Brassicol = Zarn

e i |l F 1 FO/1F TREFIES (Contact fungicide),

st L (B) (& TAFF AT WIACATATEINA FATS
SIS (Organophosphoruscompound) : @I (Bromophos) —
(Organic T/ IAGIEEE (Contact insecticide), GfETrm T3
compound) : (Edifenphos)— P FREFIZE (Systemic fungicide),

C‘J‘_'ﬂﬁﬂ'ﬁ {l"'crvz!.rrli[:vhunf;]l—ﬁllﬁﬁﬁi itz (Systemic
rematicide) | ,
i (C) o =l Cits: 3 SREITAREFIE $=o1%S (Organomercury
compound) | HTAFACEHH (Mercurhexan)—3011%
ZTAMEAIRT (Contact insecticide) '€ F0N% TRfFnEe
(Contact fungicide)

— (D) GIZATAFFIACIG (Dithiocarbamate) 3l (&1 54 (st
3 SEAIAARETER FI%S (Organosulphurcompound) ;
foee FRFRRASEAIFEANAT (Zine ethylenebisdi

thiocarbamate, Zineb), Tertife 2RFRRATCRAEIEATG
208




& e At
s
FTE

(Organic

L ®

il

compound) :

— @

— (H)

=45

— @)

(Mangenese ethylencbisdithiocarbamate, Maneb), f&t®
GiEFREAERAAGEATD (Zinc dimethyl-dithiocarbamate,
Ziram), CFfAS ©izMEE CRYTITERNIT  (Ferric
dimethyldithiocarbamate Ferbam) i‘ﬂﬁ-ﬂﬂﬁjﬁ EE 0T
TFRAAEE (Contact fungicide).

e ars elig gt 9t et s o
(Nitroderivative of phenol) @3RI (Dinocap) T+ oIE
FEFAIZE (contact fungicide) | TGRS (Nitrafen)— 058
ARG @ TRITES (Contact insecticide & fungicide)
T2, (FTRACY F0I13 AR08 (Contact herbicide), 291 |
ifersiife &j#f (Phthalimide group) : (01 (Captan)—

0% TRAEFRE (Contact fungicide), T (Folpet)—
T0/1% TREMRES (contact fungicide) 2T |

FIAE  (Quinone) : BIZHA (Dichlone), CFIATHFE
(Chloranil)—F01% FREWZS (Contact fungicide).

FAAIGB (Carbamate) : FRERFAR (Carbofuran) SHifHE
(Oxamyl) Zonfi—Fiole FaibaEe ¢ TamEiEe |

ERfEREEE (Benzimidazole) : @A (Benomil)
FpifenfBe (Bavistin) Zoifi—Prohe FREMZE |

fafay Broshie wifivige ¢ f©6ers (Vatavax), HITo=I
(Plantvax), GIOETEE (Metalaxyl) T2 |

Ty Rifon A 2 5= @R TeEe 2oR Rrae T ol 1 e 29w
el == el 7T el (i 1) TR0 @i 0D (First generation compound) |
e sfitrs Teie @k A e (@A, TR (Second generation compound)
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7 IR, FEA, Wi Tonfi | vl A Seife d@nt = TG
FI% (Third generation compound) T Tl Fibmite (System.ic fungicide).

STeTT AT (FCE AT (919 O (Dust) 3 5 T @R[N ¢t (Spray) A
e ot el =9 =)

G 31 5 LA (G e 1 FEAA (Carrier) IS 2 9% GUFLY b7 (Talc)
3 AR FECRs, Whefr (Kaolin) 31 (it wrefafnT Fifess, =i <1 o (Ash)
oifn A EAE T9Te = |

2! Al P TR o TR i = B o Ay it 2R et
(Spreeder) A1 ReEP (79 AR, AT G, Sulphonic acid 297fH) e Fosm
(Sticker) 31 7o T (= Soma =13, coata Tonifi) Bl oo 7l = | SRl @
6 IRt FA00 iU G G ARG R 1 i SR e 2w &
(I Aot Tofel A0S ST ~I9Te A OF G2 CIGH 6 A e TS w5 A0S
6 YRS #Ait OF T BieE 9929 99 &5 |
7.8.4.3 TifBarai=s (Antibiotic) :

TSt 2 aeier to s a1 @R @3 ST S Tve 1S 2 9w
= WA S R 9fs Fetatves Rafl e | wREE vibe S
(AR g (3 ST T97s 23 © 26 GRrorEiEne (Streptomyein), (BGIHBEF
(Tetracycline) Tl | WFIEs (Mollicute) Wow Sfew-aiom o GamiEEs Rom
T | el Cfew-i oo PR (Blasticidin, TRRISER (Kasugamyein)
& #FEfE (Polyoxin) Wil T@ge = |
7.8.5 G€E W34 (Biological control) ;

AR W owE (U S W W % s e RE
SIYIPRITT Eiew =M, I AT R [faw s et w . (ji) I
ed w3t S ez 4@t AT el e 99 e ade speiers
A AR A AR T GE-RERe! A 2ReARerEHDe (Hyperparasitism)
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e T ¢ (iii) T BBTA A1 GIFI#ITET (Trap plant) TR (iv) 2ITYTE fata ) Sfema
T, T 2 ATl Fa oA S 0 ; (v) FEioT @ At Mot S
@i s Bt T9EE, (vi) 7Erm R w9t 39 (@IT5F*H (Cross protection),
(vil) TEH wiEE afray 91 Fob e srsrerae @EesE (Systemic acquired resistance,
SAR) |
7.8.5.1 Frarg «wief Besvaait @ErTlie Gitam T ¢

ey Gwremel BN <o gl Rfem SR @1 SE (Crown gall) W G
Beolvmaral SraEeEaE Borea™ (Agrobacterium tumefaciens) fagrey
wferRTEaN @RS (4grobacterium radiobacter) 99 K84 FEER (Strain)
ity ffdre a2 | 98 Gon e e wifSanaibs, Bl 84 (Agrocin 84) T
{2t =i w1 :

«zre sibffEm @ (Veﬂir:ﬂ!ium. lecanii), FTUSIEEN (Psendozyma) 211w
wai g < Besiwr MU 2SeE s (Powdery mildew) e G &
W I FEA09 A |

7.8.5.2 WfH-+[a &l i wRARemRFHGeE (Hyperparasitism) (53) 2

SRl AN @ oo (@ T4 90 A9EA O G AR GRS 2
TR A G4F G2 oA SEeREaTe! A 2FmnEhEs (Hyperparasitism) T05T @48
/TS 2SI 2RI (Hyperparasite) 961 | LR GlReR e TR
(Trichoderma hargianum) NS 2 ?F‘?"'ﬂ’ &iret #ioe =t 73‘3"5 45 (Foot rot) T ST =
wifs, o fOf&@ (Damping of disease) BRI Zai® ARCEIFCHIF] cTEE
(Rhizoctonia solani) @RI 7, G206 ifdmts J9 (Phthinm nunn) 99 247 TFED
3135 vl R =i FIEGERAR (Phytophthora) ToH, SR (Carenaria) T
T Ty BT (Xiphenema) TAG TR w3 21 Wi RSN wr e |
7.8.5.3 % S¥THa w2l ¢

T S TN S TR W GHEEN R (Solanum nigrum) T T
e a9eE | @ ©fw hireal FeiREEPE (Heterodera costochiensis) TS
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feIGreTs o #fere Sy ana | 9 36 @i ST 1 ©few F=if elve) o7 | iy
q 7S] wiE Aifde iR s e o w1 e wi@ T |

7.8.5.4 Frad Sferds waef ¢

CHIZRF?| T ISP (Asparagus) 7 Son e *Wid Beey w0r fifon
o1 fAioe @ 3 |
7.8.5.5 5w @ et At Brersim wiis @R (Selection & breeding)-« Mo S
W 8

T cl-eiforidl 3t fEfts ket (Disease resistance) (Af*1%¢ [4ifiw = uaf
] TR S FE | T G BT G@i-=Aform @i M e @l
dfetaiars g &F efery 3 EIEERT caIfEerte (Monogenic resistance) 3l (5w
& @RI (Major gene resistance) 3t Siftier @iEsym (Vertical resistance) 91 Gy
elfotal e | Siftwie Efevoem we e @m fi sneierr a3 de o Elec
(Race) R 1 ol ARG svospf aifstans et et e | g & “ATRTesmT vl
CPTETE CRe (o elfetaie el T 7 | erete S crraemE w5 f5 T S
(Mutation) 31 A1 & *iieaivenaia R Bena o oot e Tt @b T
7 (ST BT R = |

e @ni-dfery R @ wR Rl o9 o @St T Rk
(Polygenic) 31 3127 &+ (Minor gene) 3l ARSI @& (Horizontal resistance) <l
ST effery a0 | avvea ool & fog wfmd ety of e W @ ci-
ﬂ%@#%ﬁﬁﬁ%m%%ﬂﬁ%@ﬁ—ﬂﬁ@ﬂwmm
A ARG 7T G (Race) 31 ol Ry @t e #{Rmme) iad | AR
SO 2fSrAeE NEGE SRy 976 |

4R TR P62 T AT @ AR sifeeT St cRiEE
R (FACS A ARIETS TARGUE PN A #{it | e SiG @R
A AR G WG @EH e Sl iRt @R g GRe

oI Ao 4R T e Tt | 92 vt @hle T AN Tm @ SiEmE
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@ e wAitETa b T Giorm Feee 3 sfEai @ crieites Fary
Sfgrm e eferay TP e GRETe AtE, 9 =iienm EnieE R afetaly
TP Tl Sters TE 9% WUS i FT el | eveie uiE @3 fim
WA (B A1 TG ©f 2 TAREOIe @RI (R elfSrieE wEl 49 @
1 =Fre e wifbme afervieer 7 7= w1 gwrs «fb @i 2l FRs Sy
el A 5 |

@ ofifs BfEw-cat ST Sl (I S (e ol Gt el Siem
o e | SRl @ o ot S-St o SreeReeiE Sem
R RoiE elfetaly 2o+ Sl 31 o w9_l |EEOE T TR | 94w
wieirE @ Rl wia eraies ©f = 93 @i afetd Sy enaih e st
o9 | @t 2iferiE Sfew ormiEh Atent are Aa—(i) W 9o 7o @it et d B
il 2 arEE @b o (el =0 ©f =F O GeSE Sfent geliRe e e
aferam & 7, (i) o @it afewm® Ty afifos e o T 999 70 (w39
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8.3.3 (@FEAtY (Causal Organism) 8

cFfeen3fiEn @9 =aF Puccinia graminis var tritici T ACE (Triticum
aestivim) 92 ATEE T WA | D0 A *[FGH4l (obligate parasite) | SFPIE 35y &4
e ol elifiae 2T i Tof | 3 coir ore ey e R iR | S
Tafon wficy watel =i wit ofoe wa T ol @3 o @ @ e w62
1A Puccinia graminis-<7 SIS0 32268 a1 Macrocyclic st I6T oies T4 2 |

8.3.4 Fmi=reg (Etiology)

o2 7T 2R TUSOA T4 AR 2 A (Triticum aestivim) <5 ez «fb
il Vot e < | S IR ST o7 AT A AfeweE e v waied
-mﬂﬁﬂ@Wiﬂlﬂmﬁﬁ@ﬂHWm@W@mﬂmW
(Uredosorus) I3 #ifafow | GiRTHa Gilel AT 77 MU FIT 20 Ane! (79 (Uredospore)
%wﬁsamaﬁﬁﬁwwﬁ,w,wﬁaﬁﬁﬁ,ﬁ—ﬁ@ﬁmwmﬁﬁﬁmﬁﬂ
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(c) 2T 6 TR |

e
RSt ey ¢ @Ffbe @9 o

b 8.3 50 w7 wlEmt canﬁ—

() PSSy & BFASEEmRm ()

4y A “iEE @e 3w 966l (b) TefHremEm e Somsis

s

EE mm e
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=3 FHFT G, ABIEA S0 Fearg v & 71F (Germ pore) I TEFANTIS- g 91T |
9e IR ey Ao IR S AN 40 | A 2diee SefreEeE
vt AR B = T @dfr R A =N @ee A | 993 TR s
YT IZI #[FL7AE TP WU ST e (S T Urel TSRS AR | @B
SRS TPAT A Gl TR |

T AT Corat orfle re *[gre TefreiEi ReReiEd (of T %ty o
¢ Fefiread Selmme D 12 @r [EE wes BETOE Tl |
BFGIEIEe (Teleutospore)-47 &b 9 @38 FEl TEA T | «F F# FFS wRe{offer
AR @ifare S 39 a@d 5 | fGreE @aFE dreel e Y 28 O g0
e 3 @YsifE veiE w4 | (BREEEEY wwite w BRSGEE 6 5 |
BCTSiEd e RmEeE et Ares wepRe T ohd M 961y, TRenitay o1 wifa
A @ R o M [ i o 3 g3 «a3enas efege Aewda
wizienl o ara | wdie afbE 1 Pucssinia graminis <7 eifogeret SfEsTemm i |

eI o4 stitza Teim wreglie zrs /s i | aft Aitre sephe = | weps @y
rr 9fE Fu G0 SR % T AF M EEHEER (Promycelium) SR
ey e FeSEmb waihe srfre RetfEs = vl 2ieme (x) FRePm s
04 |

fefs FEfum o Fm Ta4ET g9l HASee = | T 93 S iR
52 (T FRiE wepre e = | Sl (i cuee woef <, e e tol = i A
BB (Sterigmata), 2ol WEFRm «atm o3 T @ 7w T3 @3 EoRemIvE SE
wgie = | 98 @IF =7 A @MGeTaY (basidiospore) W38 ZAIEA GITABLPA
% W q0e @PIETE (Basidial Stage) 71 |

@fifoerdsf oo dret B2 | o Beg Tt + 9w e gt -3t Bfee
w1 = | @PTOSTRdalEr ST o= S e #ifa 7, @il wegtatmn b {w
(it FETEE AT |
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Patafe “irety R @hiverad wamf afRws (o 9 e oz e
m:mﬁﬁmﬁﬁﬂﬂ@ﬁﬂWﬂ@%ﬂmﬁleﬁﬁﬁﬁww
BoifRer 14 =0 @6 F1%F WP T Seeivd T | aumm @ PRt (Pyenia) |
fProeferarsr s @ofG 3w fRw AT A < wwibem (Ostiole) | PRFRR W01 4w wrppa
U | YT W WP S (Spermatia) WEE TR @9 Seefvn 30w | S
AT S SEhes BRIy O B G U 0 B! SR A1 R 23
(Flexous hypha) | 2042 <1 2w @fifeetay 9ff1 + 9 —eigfon | 7o Prefam ete
e @RHGetaE ey Bm Meaier | 7w IR e + '@ — By dar Feku
S0 20 AT | TRy fgeeld @2 SR @ + RsiPE 7R — afie 2B g
= g + oel 2RI fifte F | W2 Fielte 25w Sl 3 &
et Ri¥E 2@ (n+n) Piefie 21 | SRaveEr 92 o <e Pk i

TG <G AR R IREECS TG e SN o 7o f-Fedu
e 2 ) 202 et Profm B Reifies, #irom Reeer g @ e 55
A 20| Rem i A2 @3 FsRr i A 2 @ (Aecia) T @R R T
FETRRIDTE A0 WIS (Aecium) | AT (T *IHIE 72 0 | @Fret@d (Acciospore) |
elfefs affferii @-FSFPT T (n+n), THo0T 2EH T8 9 bl clte = Sii-fg
R |t T ot SR F0o P T, g TR AR T o A
IR T GO SRR T R 7 T (7 Il T o 2 TSRt sy
T |

eGR4 R @ T4 Fgreiasten (Heteroecious), IR (macrocyclic) €3t
aggeiel AR (Polymorphic) =0 |
8.3.5 (A%DF (Disease Cycle) &

warefby afbgere wiegrdw il 2= B wi, wiits, < 11 1fEs
189 A8 @Al 9 IS #Ift | g ~REe sephie BT (18-21°C =
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Ty wiemiE) Tibce @A 6w w0 | T ¢ (earege i SegTame e
=7 | @Pived 1fi wEiTe e @ W Aitg siawE A AR A e
o W it 9 | R i siffe =il e el A G e
sitad] T @72 AW I ST APTOCEYE ST 9 e wbe afterad sifie
77 | @farae SR A% A et Wi | oba sepEmi 2E IRee @ SR
el ST SR G | AT 2T TR SRR S egite afferad sl @

v T —
,/ Ee R
A e QR (n4n)
afotss] B 5,
/‘(l1+n} -
-‘. e ._.1"‘
Wm@aﬁw AR % ﬁiﬂ:ﬁ; CHBE SC
(n+1) 7 ; T
\ ﬁ“@ﬁ R (TieioE .l
+ W — afe wRE <60 T |
| I «ﬂf‘; S
e M ]
E ¥
| PGy Seeim
ey — R (2n)
TFeBIEE Segam - !
\ ' el /
~ BEEEEE A

g e 84 s T a9 @0HE 6D
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TREPIT TR AN TR Fea1 | g 218 w13 sfic =tier w1 <1 Ty aiom
T | G DL *feie TRCSITAd A5 T =R (T TR T 7 S
SR A | T AT, I A N6 I AR IR NG a9 93 SRR o0 s
T Terlifre =7 BFEGHI | 2 i Beifie =g <2 oy RFSRFm &RE () 1 )
LCCHOIATA 4] TN (Karyogamy) 6 ¢ BESHE] Rewe (2n) Fedmm
TL I | GONR A YRR B i |

8.3.6 @fefR4 (Control Measures) :
A. 9EETF (Indirect) :
(i) *PrCFEs P68l S (0 IREE NE R 2o 2R S T
G 27 G} Gt TS FEFTARE A T T |
(i) *PICFTE ST *PUSTET SRR PR e A1 GifeE fiy @3 Redfarars
Yt BRSO R/ 4l 417 |
(i) 7157 SITER A2 TN Poaceae GIIGE Bfew '@ Sl SRidq Semwiel & T
T A | WS PR Fatad] e e wemiEe w49 vae |
B. @@r% (Direct) :
(i) AR M G T, SIS (dichlone), R (Zineb) T97ifi el
Puccinia TG 97© 24 | O0F &S SRR 4-10 30 ezl 7t e 7wpef Famel

F1 *f% | 781 @ I (maneb) 93 fiel WS Gl T3 717 75% 9 9] ol
o7l ol |

(ii) =mfGtatiee 2 wnfAfen (Acidione), AFEERRER (Sulphadiazine) HFm #(iai
(Sulphapyrazine) 2@ &R Puccinia-F TS 797 9 |
C. ?ﬁ e (Culture) : \
(i) wrersi® =lite = Gl efemEaea s T 7= Bhe )
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(ii) WIREE 99 ©IF GRETT TN e I AT O g [T 7 94 BHw |
(i) hite T as-aa A T9eT SRETe! 2w 57 |

(iv) SIS (Deep sowing) S <9 FACEH WA TR <99 T 06 | B Toig
GoF A9 (Surface sowing) 41 S |

SrpAEA—2,

1. *= P4 2 F99 ¢
(a) 5T Sl % ARG @EF FRIGA AW =

(b) «ft wsl cifigs =9
() w@ibs 925 cofiara w1 '8 (el (AT A Ze

(d) ‘-1#1 T e riwm e |
(e) G4 (e Beoifie i@ =1 6 |
2. s T@ER el eificen R alieera o fm o
(a) 34 WHw! (i) DfEScEmEy
(b) wﬁéﬁr (i) EPeeray
(c) *[lstica afdw @9 (iiiy PPt
(d) oifiet IR (iv) «ftetg
(e) GOt fagerel (v) TowmsEy

3. =I90E n, n+n'8 2n WIREE @9 = @9 19 599 |

8.4 Wﬁ‘(Summary)-:

Eferm @i <O & W) A o TR g TR meeld | @ G
G A (RO (Eniia 2, i, SRidE @ © Sane, wAfirere o
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TR, @ e T wim e | e 3 eliw warEie @i = Retirs @t
«afs @Sl 25 Phytophthora infestans 7% TRIIMERATT @i w0l | _F
oS el (A T S T | G TR & W 21 (e Bl e A1
whfoater v, ol ¢ T TRSTE FA T OIS | WA G T IR 9T
ST T e @i Tzt FEe a9 o et 1 s Ena e v e
Puccinia graminis 75 @FfeeEitn @il wuw| o oeFm EErEEm 8
WP 11 |97 U AT o1 sife zere B el 2= TR e §iReser ¢
oF[ @ Gerlfi za 7a, o i FeffGend (e wRe) @ Bedonay (Fr wfEw),
it ey o TER e Pefe @4 e oferd | @t Rew cire
wemifEe T A e Witarie fu o3t eforml® ewme e T e s
A |

8.5 enifafet 2
1. O Refae o @R EbETEd, @t Sl @ ey TTE S T |
2, ﬁﬂﬁ@wmﬁmwﬁﬁm@mﬁwﬁww1

3. e ST AP SICERHIERRe 9% (macrocyclic rust) T 2 GF4 ? < JHTCARCT
Seettfirs wafr B St T @R EETEsEE el wifE T 1t
Gt oy |

4 T oS T St @RI ¢ T < W @R cistE [ it el 9 e
% (o1 Teoiifie el eI Teer frdw | cantf Faa Sefim (e 3l B
e |
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8.6 TeaAwleT ¢
TR —1
1 (a) (b) I (c) &l (d) W (e) ¥

2. Phytophthora infiestans (b) gl @ el (c) MIEHERN ¢ coriEmiEan
 (d) coARIERRI | () QA B (f) Solanum demissum

A —2

1. (a) Puccinia graminis (b) @R@ENEFHDA (c) oW, IREE (d) ZeFTETTAR @
FeITRETT (o) Pofal ¢ aferia |

2. (a)i, (b) i, (e)iv, (d) v, (e)ii

erlfafer ¢
1. 8.2.3 (0 8.2.5 (74 |
2. 82688270
3. 83074 |
4. 830747 |
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TIPTCF e 4 ST R S0 FES T G G A i, 1
2| (P43 SR TR0 iE A | [oE (1 TR T A TR e
T e S CE e AT 41 Sl cefeTi = |

— Al TP

Slaned ST mission e, FEh| cAlaann SR s, (D SiEe
Siared GaEmiEelA SEEE | T sred ifey e wiEEE wod FEE
e L e B [ | 1 e e A e B B 3 s LA [ =M R
TEFE s a0 YiE, aEEEm Fm ek ameE SE etce
yfFe Fs i |
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