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T 510, 7S 8 T WG O AT FACS AR |
o T TSfewd MY 2AFd Ay [l Face T @+ |
o I 2aitd e ¢ oy @ty Meiwe Face S |

1.1 S

I %53 @i Wod AN «ifHbe, 9 3G afexiar e (Fungus. Pl. Fungi) |
el (AN ST I (91 e, GO [ 2qiF (A Teslw | e WA Y, W
TS AETF T2 I, PR 7qF IO | ASE G A (06T =rel) TR A @S
SRR, (O] (. T W@ i 50 @ Revw 99019 Ol v ot =5 G518 IF 4E 2aIF |
BITIe AR T 8 I A, FF, 76 I 516 T T | @IRFR. @RReIs ¢weg wig
2% | 9T 24IS A0S S{I(2d T @R A AR 1 A | IS (@1 2 2dqi S
GG MR Srola® O fed 70z | 2aie Sfen Rwpia @3 siges)ed = S F =iz |
©iR BEIF AFCY SN ANS A6l AP 4R AN |

1.2 2o &2

2qI% @F & @IERIRFT (Chlorophyll 7% Fit) B /&7 (thallus) (72 TS Sfr,
widie qrE (2 aFe I, IS ¢ AR Rrefre T @R (2 2Fe WIEH oF AR | 9o
(72, QAT D1 IZEMN 9 A AT (Mycelium) 2t *[11fFe | @9 @F At @wifis
ol NS g3 @ e Ffie ab = wigel sjfg-rrredt aak [Redme s =i
| I ATGS ARG LIRS AR () € FIGOT % | Tl =AM | ST,
Telel AT S (vegetative), ST (asexual) @ Al (T (sexual) 2fFIT =0l 27| ST
@ (T T BT T (@9 (spore) | ([ TGS 20T Tol MATIN 915w FCH |

ZaIF TS WIS 361 2@ NRE@ES (Mycology) At =@l f&ml |
1.3 =it AL Iy

N

() =A@ = THIENDS, qF “MTE Sl IS |
(i) GO LR IO € *FATE |
(i) =T @ERERET O @ AEE, JoG A FAG = |
(iv) R Afde AW 25 2RCICEH |
(v) aUE e (RSP 7l ofoe & |
(Vi) aF G (ND TS, TA— |
(vii)  TSHENT 2N TP G Z@ G LG TN 910 B AT PGS ICTeTezsl
AE @R G SRAG ([ @D S A CANTERPA 15 AT A |
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(vii)) ZAIE TG G [FOiee i AETSE=g MG = |
(ix) GOF T Golel [T 409 (@9 M RS 2| (@9 2o 1B AwES =
wiefie ObeT (F9 € HAGS (9 |
(x) Q@A @ G giTes BEens, W ¢ FEes Siam e 21|
(xi) am AR (@i, feBife sl A1 |

1.4 Sfgm, @it ¢ waws wfere

1.4.1 Tf%w @ @i Sfomst
() =aF ¢ Tfr R (@R ToN(+ | TS SIra AP SF0er IEE |
(i) 9w Ol e T Fol TR
(i) v TerE (R g [y 76T s 6N, e SR AEPREE @ g
oel
(iv) R (I AMeiza I, oice [fen w@ma 4w Afgs S|
(v) aE e A< @ WEEE T 906 |

14.2 =q% 8 ANHIET Sfowet

(i) GOF TerE @ EHIRAMT 2Fled |

(i) @A TORE @RRERET GR AGTITAEE S |

(i) 2O (FIRARPE IO IO, T GREN TZGIETTS I *I541 | G2 2o Wiz
Ao MRS e T |

(v) 2O (FIET IS AgS AT @, ABCHCE (glycogen), TGS (trehalose),
TEE& (mannitol) T [T AT @FEe “NeT TR

(v) ZaF 8 2 TeEE NEGHEHT UGA @es oG (tryptophan) FIN<s SHIfSct
wfTeE Mo S|

(vi) TerEE TG ER T@ (mitochondrial cisternae) (& I BiFfed T |

1.5 2AFT JHE SO

2P (72 QI € (IS FI IE 200 AT (@I-58) A G 73 WO IS
QAP 19 O AN (@NT-Phytophthora) S IR QI 10 Z0O AICF, T @FRaYfa
«3 I «fEs oFae [REB (@F-Agaricus) | 2@l @R *fTe @@ (zd & =7
MRARTIN | MA@ QP =N 71 27 S9pa A 223 (Hypha) | 2f6l 23w
TeE 0.5 M3 (1) (AT 100y 21 2| YIHF B 2Te Fabda FINF T EIETaoe
EEUEE RG] 5ifoe g 5% =@l (TARMGA, Oomycetes TowfTgs S 707) @FRbR
YIS GRS FINF gl 7l 91 |
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12 TrEmd T AR AN G A QP 200 A wefie Mt Koen
A5 Al G171 (Septum) IS T Rrewabz K& 20w #iie (ba-1.1) | Reew @bl [REW 2
el I WA PEmabe (Coenocytic) WA 61| A WEARIER
TR e AN N Rewm 2rie ARGz [erem 96 =11 [rer 2tk 7
TEARIGR f[Krew abiE MaRds @3 @@ =y A @2 =ab @36 77 oy (Simple
pore) 209 NI (SPAEEHAGA 7o) w2l ©fe oy (Dolipore) =< @ K<Y 2FI 2y 2O
AT (@PTOeTRHTT 7791 | =aiwa f[ren abafem fama W e ARGiEEE s=ge!
G AN | TR fowd T e NeFame same F0e A |

wqid T o e g8 3ewifaelts (Eukaryotic) | Fiteg ey 3ewifaebe
@R TR TS @ Sl @ AEHRAGA, AfE T, qalgiass sfer, LT,
OIIFEe AT |

1.6 CFIREABT FATH € 51w

SR G 2P 2@ (@Rafe Sl (@IF @ @IEERs Jfes sl 2emiebe
IR Sl TG | ZaIF @FRAf Ao =% € 95 (7 &bl 7l ge | (FIF 2ibid apa
IS OF G TATIR Ae| (ST el T (A0 T4 =l T A AR G TG!SR
(&l 1 o AT % RuIe | 8“0 (1T 2Bl grel ©g e @1 ffe a1 A
Tolg fga F |

SN ¢ AFTOsHEEHA Tl zade w0 @3 wgefe g fWfie
R 1 #NLTS 8 #NARE 2B B GG TR A TS A | SRR (g FIRfoe
2 T WY FREP ACF | 97 Bieole T 2@AR @ SeN2HIH 2@l @& 47 F2foa
A B P g A T [FE GERETE THAFe QA | @9ff el @i bl @i, zaed
Bijaicirm iR nioisionof

1.7 29ie A3

R FIEIRF T AT @ AETERET FA00 2@ 1, O GF oG | Zais
AACOIG 29T G0F FREF (C) T ARG (FI (G T | I QO 2@lF AES
IGIT (H), SRS (0), AZ@IE (N), AR (S), TAFa (P), 2B (K) @3z
SRS (Mg) GNe | G2 SrepiReRlE Getefel Siiawian amies o «ijfes sifewias
(el Al EARETS (Macroelement) 36311 @261 T2 (Fe), O (Cu), 78I (Zn), pelifae
(Mn) Q3R SRTREAS (Mo) 33 el AR 2qi(Fa 2R ; ©ig a9feT s Feeias Get i G
GGG (Trace element) I | @2 G GHGIG9FTE M0 Cu, Zn €R Fe ST | SIS
GTe9fe] 2SS 2@l JRE Ty @S 27 TObif | 2@l SAER sff%9fel (e ¥
TG T (AF FRAZ F(A |
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A% oS SR waiees fod ©ite ©tol 1 T ¢ Y[ﬁ% (saprophytes), &I (parasites)
¢ A& (symbionts) |

1.7.1 To&IR 2@

3 T B O 8 bl OO T | YOG 2T S fzael e MR wfbat
TS TP (S TP TAR A AR 0 | G797 RO MO @A9feTs aize FE
8 ¥ TGS I | G ! IRARAIT offs oerge Af azd @1 @ R A4
MRaZ T FeIRE FIAe O 4T (substrate) W& (AfLS AF|
TOGK TAIF ¥ G 20O AT JoGlF 1 €Il SIERFRs (Obligate
saprophyte) €3R CEUR[CTF W Al FIFETG0S TIAFIRG (Facultative saprophyte) |
17.1.1 JACOFET TG ¢ 2 3 2T (FITNG oG] 22 I50e AR @e—
Agaricus (SHIoNEHOT) |
17.12 CTRAES YOG ¢ @ M 2 AAFEIG AR AT ({06 AE O
ARSI W @e Gl9w 4179 FAco ANE; @ Phytophthora infestans
(FRGIFCRIR BAO) |

1.7.2 7&R zais

B T BT O (I G (R () Tow Al Srersid Ty @R @ (51T (host)
(A A 9% FE | @ AT ST ZGF (AN @19 TeoAME To W SIS 2Aees=
(pathogen) Al (9 TeAMFIA =qIF I |

TG 2 JOGI AP VT § APT—ITORETS G141 (Obligate parasite) €3
CIoR[&T<F G (Facultative parasite) |
1721 IRGOIES STEA ¢ G2 T 2F (@I ATE RNEE [ A @
Peronospora (CARIEITHNRL), Ustilago (TSFBemIcal) Toriv | 3 Qu‘ﬂ@i[%{ AT
TR ARG CFCG (AT I Tofe IR 2NMHel (R € SwF (g
R (<110l =], 2EHIRAITR (Haustorium) R (oIIFF (@R 20 92 Az
@ (Ba-1.2) | @a AGRECIE (ITFE 2o T4l (AF [qo AF @R @
ANTE (AR (I FEFN GO | FIFe & (AITS (AR O Ol LG
AR (olte A |
1722 CYRIEE A& 8 O3 AReRS JoGIdl AR @ AT @ dre el
TATT (oITF (2I(51 OICS TR WO @ SIF&IA A Gy 4179 FCF; @
Fusarium (FFSERIN) |

1.7.3 &t

T2 o G W Al AR e vam Tee 96, v @ Gkefis S
(| 2O 7 4R ARG ansfa 363, @ #1263 (Lichen) € RS (Mycorrhiza) |
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1.7.3.1 <130 ¢ GUFGE &S € R W SeGifg € | feaiéifacg siesazasiat
2q%F, @MTSeNG (Basidiomycetes) @ STRGEMIZAIOF (Ascomycetes)
lfeigs @I *IA1E, PRIGIHIRPT (Cyanophyceae) € GGRRZPT (Chlorophyceace)
e TET | TIRE AETIERER AR Teom «F1 qror 4 2aiid
TRRAR F(E OR BGIF T 8 e T RIFAE FRRAR I | GRTIE e
@47 T TRl (AF AT T FE IR @S GO R FE Ao
AT CIIETCS T I | SR AIRETS AR SN, oMM Jfece @3k 3B
T Gl AR Tle (ACE JET0e (7 AR | SwiRRe FFA Usnea (Tfe)
Cladonia (Fei=l) 8 Multiclavula (WeHgfeSe) 3w TN SEre T4
@S AF |

1.7.3.2 RGIRRE ¢ GCFE 2@l @ SR Siema e ) Fraiéifg < | afre

m%ﬁ TRTFRIRE ¢ WIEAEG (o7 AFA - (i) QIR

. (Ectomycorrhiza) (ii) GUEIRFAIRG! (Endomycorrhiza) 8
SRR B O (i) GTF-ACGINBERAZE! (Ectendomycorrhiza)

e ez (i) GEBWRCFRITS- QTG (11FF T T AR 9T 5f7
e BT 92 | e vofy T @GR R (AT 2R T N A A
[l AN | | i 3 e 3@

GBS AR
CFE (lITF Sfen
[ R[]
AR T

(i) GSRCPRIZS- ACFE@ (1T YEE T2 ZqF (@ T
SR (O T AN | FE YER A SBR[
I el |

(i) TGOS QT T YETH ToF G #Arws|
R A I R QT ABCIANT 8 SBCIAT Ji Awee

RS AR !
OR ARRCS TqiF AREICEH, T, 25w 2ot wihe e /e (o
THRAIR, (A | GRSl GRIF TG 200 (AR SEWH T 26 5] I |

1.8 ZAF T, e @ foaaifre

ZAF AN Seier, S € (T @3 for &P 2Mfore e o[ 3 | 9 il
BN (Fungi imperfecti) @i TVeT T @ G (R T J 5241t W{f\ﬁ% | 21T
A @ (@ G ([ SRAMCER S T 2 | G 2@ (RCG (T xB) e
(72513 Treates] foNia 6 | @2 &FIF ZaFE LEHF (holocarpic) ZAIF A | SR
AN (2 [ =A@ GF0q (@S Penicillium) (7028 (S S g Geaies] siocal Al
T SRHaEe B0 | G3FA BAIRE 2GHHF (Eucarpic) ZAF I |
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1.8.1 I%[& Gree

G G (I (T SAT 2 I | @I NSACTIGR (&l o< Wi 2@ G2
QG (AT g ASACTN 5ifFe =7 |

1.8.2 ST S

2% SIF SN Gelel S661 (9] A ST (Aplanospore) S1=-1 561 (F9) Al QTR
(Zoospore)~4d WL T F(S |

A (Y T &I TS A (@— ARG Se, Fiosd, sifbedy, ey
ESIIE

BECAY ST I 2 | FIEER R G0 LA 7o 200 A |

3 RJfer oo™ S @9 #1798l s SJfeTre M Sitd SEnl Ft @R |

1.8.3 @« T

T Gt @ e MO ¢ 3l iy WefEiem S fem 96 | @2 w2 o
s 2ICG Sl g6 SIoIHER Sl FAR 9o 2B AR (@G> (A SRS AR |
T SIH AZAIE @ i TNEFarT ol afe @3 Sl Seed I @R & S Wi
Fg WIFH (Factors) a1 Ffge 23| S Spesaial 7o MeFeR @3 wo=ba
F97B<e (Compatible) T ST e AN (& | FHVE G2 Ao =S Yo FeFAeR
TG @A Tl SRS A & fTefzam 9o 262 (Incompatible) A SIS
il A9 |

T (9 Geed o #Rkf7 2o arecnans, Fifaesmt ¢ fibe a gofeiem |

1.8.3.1 2SO (Plasmogamy) ¢ GTH@ (T e SR¥AZIFE 7o @I
ARGIAEER fie 96 ¢ Tox (@i MO s iaa Sz ai1 Aot srie 3,
T g0 o O @ Al ©iRHIRAER (Dikaryon) @ 23 |

1.8.3.2 R8T (Karyogamy) ¢ ACFHE AN e IR o1 16 Sefmam
Airad A [ifere 2@ @b fBawe (Diploid) MM 5107 T | (@ (@I ZaIFd CFa
AT #9272 SN TG | AT @I @ ZAIE CFG AT SEF A
ST Sre 7 | T G2 13 WO N RN wres! vl q TizmiReF (Dikaryotic)
I AR 27

1.8.3.3 it ¢ FifaesniT T Seon fame el Agwas b a zm
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o

oo Mgm [Keiftre - ¢ AR (n) @Y Teoig I | S=F AN G 217 [ereg »i7
TROTEE A MGIPP 2 T SAEF AT AT (@9 Seofw 2| G2 ART (@ SFle
@ T FART ARAEN Teoly FF | erete T I AN, A 72 IMS AR
IR g g 2@ @@ AmE o2 fbrre | @3 TaEe (R I8 =aied R SIes
Teomea 7w b [fees 96 | T FienTia s Tesy Tawe (2n) SeFaee
NG 1 TReey 27 @R TAET (@9 Teo I | @ @9 Tow A Al Taes Tk
Teols F(H |

2 [Afeq e @9 Taa 24fe TIE A 9 Jffre SNET T T@E |

1.8.3.4 7™ A @WIET (Homothallism) @32 fSRifret at @Bieaiifen
(Heterothallism) 3 2=l 2030 (&G (970 (@ (T & 46 WoEem (g ¢ W
eizarT) fiem @G | @2 7o Mo aft «3 <t At wiRSAifeR seste 27, wiefe @iw
TEIEE AET A NFACTEN G35 Ot (T Tofel 7o FA00 2 O2CE @ ZqIpE T2
Jl @TIER (Homothallic) ZaIF 3R WoIGE F2IPTS! Al @GR I | SR @
R (PG (11 FeTe Siesiaizel iR S e 1t 3w 9ib foa 0@t A SiRAfers (0 =ie
OIEE @ B femasl A EOIERINER (Heterothallic) ZaIF €<% €616 fenaibel a1
O A |

LT 7 217 2 2 @GNERT (Primary homothallism) '@ ¢5Tel IR
(Secondary homothallism) | 3%9[@/ @A @ AT AR (A=A @A AFoATH
2 IR (R | Sree & <@ A @i @GR ol IR Coprinus
sterquilinus (Faza™ Wﬁ?{m), Penicillium vermiculatum ((AMAERN Wﬁ?ﬁ‘@‘*\%ﬁf)
Rhizopus sexualis (FBCTHA ﬁwﬁﬂ)wml Ml @efe™ER cFE Rl TR @,
TR0 ET0s EUIERITER 8 @ SR W (@98 Teoy I A TIPSO 2@ @IErT
A I | 97 O DIRATRF 2gqiF AR @ @@ (@9 @) Teom T ©f @I g
FFEe FeFm [RE 23| g @iF @It za I SR (@9 2ele @i (@9 (@9
Teoly I3 1 fa-feiram (RS ak @ Weiam 1o e wieiag F1ifoe], eose @ @9
(O 2l RPN RITNNET 2fa 01 | 9N G611 2o 91 T Neurospora tetrasperma
(STl GG=E=l), Agaricus bisporus (SISNEFH e T 29 |

CQISIRNIEED eTos q &I 2R (Bipolar) @ (GRICAAETE (Tetrapolar) |

(F) AZCARTT ¢ @3 (FCq (T S SR azeia gt eFaer fiem 3 @l m

Al SRR (Aa) BRI RS =7; widie @3 MO I A’ f6m Al o 31 i
NSRIeT ‘@ fom aeea | g b A” fom aesldl SRR Aritaa ane~1iifbae | uv2eiE
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% a’ fom qzaiRt FSfam siiaa Ta=iitae, 2 9ol e =@ AR @R
2e12

forg fefam ———
A a
e o o SRR uibw ey fem =z A,
meEm | o _ .
+ oF R TS 7ioa Wiy e 96|
a + -

AT EOIRIAEHET SHIZI— Puccinia graminis (ASHa apf§if™), Ustilago nuda
(SEBeman Joi) o |

(¥) GRITATTR 3 Gt (@9 Gt S azeisidl uio Weiram fem p'rerel fem (Aa
@ Bb) 3l Syiiel 7l Fafae 231 @ sl & 51l sj2s @imiee skike | @@e Gl
RO (g TeTe il arzereil afslt Meiet vt 3@ o 9ot i, Srodd 7eenel
feacs g e sAeie v g TRy FoiRm sfiexl A (AB, Ab, aB @ ab) @337
I &l e FSERIeR M b el Ay WefHaie fem wies o 6 e 203 ©f v
AR I 1| 2T (A G TSI @R T @ Fbaet e a3 2@ AB @ ab
=23t aB @ Ab; wgie afSf @ IFeT AFE oo o5 & |

forg TG fam

AB | Ab aB ab

AB | - | - | - | + — oz A (@ fEW ooz W wdfie
TS fefFarTan e |
el Ab - - + _

B 3 + 3 3 ‘v for R @ fem o wdfe

efFarTan It |

ab | o+ | - | - | -

BT @OIRLNFT™ @l AW Schizophyllum commune (AR F™G), Coprinus
cinereus (A ABER) SO 24 |
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1.9 zaiwd @R

I (N0 (@ SRS NS ¢ ACFAE (T TG WNE, A W& G2 AT S
3,20,000 2GIfST JefTl FAI TG AR | G2 et I AW FAE SETH=1 A TN ARG
T OIMACE (MDIR S AR T @Ee | ¥gre @faRkepe e ane zaiwE o1,
G, Gieber 2eifra ACR Tofers w9l 2o 6 TN 2aia (6 IR, J<eiaifs [eaim
Al (SHADH, TR AR TRFe [feq @ o) @3 @dRae-93 s Aiaiie 20z |

Rfeq @ fon za Redwea ammeE (Flan o, Fof@E dde ¢ eifoetire
21T =@wd e B FaEe waiwd @ e sree [Reios ey Tocer
WE @R WG 2T (@ SFel (unique) TGN A fafer adifEe =3l | o
1995 279 2w 71 Sy Sifewiers (Phylogenetic) ARG 2aw@ %0 (Kingdom)
A 51 T o17s! 4ol 7w #1€ (Phylum), SR #14< f[fem @it (Class), @ifa sl
(Order) €38 T (5@ (Family)-(o Roe 1 zrz| Sw@1 a1 1995 < 7<! 2alF
fafrResf (i or—mE (99 AR 9 =4 [edEeEdl ¢ (Phylum)-@3 #If7acs [etst
(Division) *[<fb 572 ST @ARAIER TR ©F 24 Fi=el 21 G2 *0is Sfegrfmms Siies
AT AR S2FCF E (Phylum) *5 fzet aidifmfiiama 4 S |

2183 (o3 (Hawksworth eral) 1995 AT 2203 18sRNA € ST (&< IR 510,
dfeml ¢ FIfTer fofers Tifssisresia @@ (kingdom Fungi) 5% 2% (Phylum) T2l
wﬁﬁgﬁﬂﬁmT (Chytridiomycota), W'CWWT%T (Zygomycota), S C<I=W13(.<P1b1
(Ascomycota) @R T eI (Basidiomycota) © ee @ 9 ey (Kingdom)
BITAZS (Stramenopila) & 49 TSTZIG! (Oomycota), TFFIRGEEIMZEG!
(Hyphochytridiomycota) € #IZfgZCR! (Labyrinthulomycota) (o Re® w0z | 42ele
@3 =fdfS7T Kingdom Protists (& BiE0 A (Plasmo diophoromycota, Dictyostelimycota,
Acrasiomycota € Myxomycota) ©15 (= |

QEED (5B (Hibbett. etal) 2007 @ A IS FGR SEIDS ifoeivore
EfAfETIeT (=l IR OE 2@ 29 g =dlw (Basal Fungi) € S99 @36 Tosiey
(Sulekingdom) @ ©i9 F(q ©iF2F oW wgwdE A6 sl (I Chytridiomycota,
Neocallimastigomycota, Blastocladiomycota, Microsporidia, Glomeromycota) @3} @3 So1q o
(Subphylum) “‘incertae Sedis’” @ ReG I | THHE Tolarey “Dikarya’ (& Z]% EREGEN
(Ascomycota, Basidiomycota) (¢ e 0= | e Ak @ fen waisiv fre fifen
e [fereiE cfaRkas wEen 8 @8 9200 el Swigaeny (Ainsworth, G.C., 1973)
e 951 IS (AT S BB SIS FT (BB 394 | 75 @ @iffFemerm @
Y 2 (e 7 8
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LTI
(Mycota/lFungi)
N Ng
EERERN IR B fetol : BCRH0!
(Division :\llf/lyxomycota) (Division : Eumycota)
J N
@A : SPTREEE @ - SeAEEE
(Class : Acrasiomycetes) (Class : Myxomycetes)
@A RGICNREA @R AEEfSsEIRRED
(Class : Hydromyxomycetes) (Class : Plasmodiophoromycetes)
\} J |2
Tolfqere : el Toffelol : SHPTRINIRD Tolfqelel : @PTeenRIb

(Sub-division : Mastigomycotina) |(Sub-division : Ascomycotina) |(Sub-division : Basidiomycotina)

Tolfetel : wiReIRDl Teifelsl : feTGCmREbAl

(Sub-division : Zygomycotina) (Sub-division : Deuteromycotina)

R et @g 1o 2 els), T9—RrsRel ¢ TN, A A 906 o
e 297 &

o Jeiet 3 Rzt (Myxomycota) :

@A 1 ¢ SOIGIEINZEITA (Acrasiomycetes)

@A 2 ¢ FRGHENEETA (Hydromyxomycetes)

@t 3 ¢ SCEsRET (Myxomycetes)

A 4 2 ATNCRITHIENZE (Plasmodiophoromycetes)

o FSte ¢ TG (Eumycota) :

% oA (i) MFSCaREION (Mastigomycotina)
@R 1 2 FREFENEFTA (Chytridiomycetes)
@ 2 2 FRERRGCEMIZET (Hyphochytridiomycetes)
@A 3 2 BeAZETA (Oomycetes)

x THAfTSia (i) FRCANZON (Zygomycotina)
GEA 1 ¢ SIRCNIRAGA (Zygomycetes)
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@ 2 ¢ GiRERETA (Trichomycetes)

x oA (iii) UG (Ascomycotina)
A 1 ¢ ERSESERETA (Hemiascomycetes)
@A 2 ¢ AR (Plectomycetes)
@ 3 ¢ ARCAENREDA (Pyrenomycetes)
A 4 ¢ FTFEASTPIENIZEA (Loculoascomycetes)
@A 5 ¢ FARECEENREA (Laboulbeniomycetes)
@A 6 ¢ TCTRNEEDA (Discomycetes)

x TofFSiat (iv) W@ (Basidiomycotina)
@A 1 ¢ IBEEBEDBA (Hymenoomycetes)
@ 2 2 SPEEEMREIT (Gasteromycetes)
@A 3 ¢ GRTEmREDA (Teleomycetes)

& Soifere ) OISR (‘\W{"“i‘f 2q1F) (Deuteromycotina) (Fungi Imperfect)
@ 1 ¢ FIEENBETA (Blastomycetes)
N 2 ¢ REENREDA (Hyphomycetes)
@A 3 ¢ PEmERED (Coelomycetes)

o T Ay Kot 8 TsifFers iy
(1) FcsiEt 3
() ZaF oz [iie Sep@ A 1)
(i) UEE T Bfer o2 72 FeiFar 3@ aieefen At v sy wrew =3 |
(iii) Sfen @z SHINFF T oo @R |
(iv) IR (@A TS |
©W ¢ Plasmodiophora

(2) TR

(a) TFGTaRCITA -

(i) @3 wpe 3z e Premizbs egfeq|

(i) 2T GTOCTF FIEEN TS (T IO |

(iil) &9 (39 26 SETHIF |

(iv) GebeE AN ¢ Fifesny w6 76 e el At koo =7
St 3 Synchytrium
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(b) TREsRGHA -

(i) ST 7 FoRRM g3 Prariehs ogfed |

(i) S @9 CHFFe @PLAR & A |

(i) (@9 @9 RN, @B I M Tesiw 27|
(iv) SeIE Gejel AGISIT e A 27 |

(v) GREB&E @I @R TRiRets i @l T 49l
7 ¢ Mucor

(c) STHCPRCHD -

(i) 9 (72 93 (@ A TP TS|

(ii) TPl 9z (PRI |

(i) IFT 2AFYFT (FIET NG TG Gelel FTS | @ 78 |

(iv) TS T MG SPFFT 8 STPFCHNET B 23|

(V) STPTRICHIRART AT SPFFER & AE 8 FYR v 27|

(vi) STPRFRT I Sl 26 SHRCElel, @6 soaaieeid auie for emiEs =1 |
©Wl ¢ Saccharomyces sp. (4R, Penicillium ( Talaromyces) sp. (S+P1E II) |

(@) TRt

(i) 2916 (72 2NS: SRPIE I8 Z(ES GRIN (2 8 (7dl TR |

(i) SPIET (FIET T AP [ @7 fow T8 A, WS TRAwAD 0T |
(i) F2ET ¢ fTAFS WK T @ (n+n) I TZFRET ™I T8T |

(iv) Temea T I a Tz Tesm =1 |

(v) T ¢ FFfeET=in IzmFma SerE Tt e

(vi) efSf wizmiRielts Srp@ @t k@’ I8 = |

(vii) PR Ttfme Toig Tesig o @R A AT il = |

©wis Agaricus sp., Puccinia graminis.

(e) TSR -

(i) SFPIE IR IR ThTe! (@FRAFF e 2w I

(i) ST G [feq @7 (@9 2@ Afde 23|

(iil) T S LA 1 |

(iv) @ IR [fen w@ee ot jfR 27, 78 @i W G Ssm @21

a2 Alternaria sp., Fusarium sp.
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1.10 A7 AT € Sy 919

ZOF SINWE O TN GREGNSF AoFF Al ARFONR dolfe F 5 | ZalFd (T
IECE T AfEF 97, (ouf Gkl [y =g @6y zais ©iF g @5l FEE |

AT PO CF@ SN (TS 113 2T (@ ST el S Aol FA0% (o
T AP AlTE FACE |

1.10.1 z@=e S o

)

ii)

iif)

vi)

vii)

2@l e SRS wibel ter ML (st =i, O, aifi Tersmid genin) cors
Tfema aigel SN e mice sifFere 303 | Beld Wb Tdael I I ¢ AR
TR I Ofgn 0l e GRGEed ey A& AKCe A I |

A 8 ATLH eROTS Saccharomyces (GHFRANEHFH) A 78, dier eRfors
Penicillium ((ANFIERIN) 979 s SR e |

feq e snifeaiite, @ (ifRPie™ (Penicillin), GTFIGTCRE (Cephalosporin)
fafrewefen (Griseofulvin) 297t Zaiete | @7 s coAfafifem ¢ fafrewmfen Seow
2 (AWPIRRIN (Penicillium) (A @R ERRAGICIEE Teog &3 ERAIGEIICITRRN
(Cephalosporium) ((F |

wais [Jfen (o7 o7 Tesime Jgesd SfiF e S| @S9 Aspergillus niger
(SusAfEET o) ARG Snibe ¢ J@RT enitte efets, Rhizopus nigricans
(FETE= Riamem) Eemfas Smifte, Aspergillus flavus (vl e @ifeF
P (Cozic acid) eRfers Tge 23 |

zaF fifeq a9 TS (enzyme) SeAWE J[IRO ;A SRS (amylase)
TRSCS Aspergillus, STORGE (invertase) eFOCS 7% JIZF F41 27| Gl fbifim
B, @S (riboflavin) Toift B 3B, Aspergillus T ZaIF ﬂi@‘*’i“rl
A (mushroom) BT BIE G sIeE=<E ! | SN f[fey wegw 4w 2@ a9
I @ Agaricus bisporus (Sl ARE==), Pleurotus sajor-caju (e
AM&R-G), Volvariella volvacea (SwreiEea weteiPRN), Lentinus edodes (ETI61E™
TUI) 299 |

e & g Twed Sierd JER Al TR I @RS (Mycorrhiza)
SO (E AR & T S Segdd M (A e «if? ARaE ARy 7@ € T
TS AT I | BRI B AR N AR BN A gy Sfgn 751 o7
2@ @9
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1.10.2 =qice SR it

i) =i Sfen @ i I &FE @6 R IR | prere T T @S A AT Seorw
Tfem Zald e O @ | Gl 1o FEHG SR Srizael A o o
Phytophthora infestans (FIRGRFR ZFCFGI) <P\§<F "j@ 9[le] e @ @,
Puccinia graminis tritici (AFfR1 anfifer Gter) € AbiiaRl s ewlfs F¢s 72
S[GTA N6 @S (Rust), Helminthosporium oryzae (@ TREEICARRN ¢aizfe) T
IR AW Wa @lol T | G2 AT (@R T T TAFYT T Y2 HoAw 2 |

AT € QAT (FCE T @19l SSAMER G =dlF 7R, O @ =4S Wioe @eiefer e
GRS @l T | zas 19foe FEIH @l Swizse @ @ W Candida
albicans (AT \'NJ]G'HQWJMH\) ﬁ?‘ Frafefemm (Candidiasis), Aspergillus
(Sy=fEEIT) W‘ﬂ@ AT (Aspergillosis), Rhizopus (33S19157) @ Mucor
(FEwa) F$F 98 TR (Zygomycosis) T | 2T ToTer 2@F @
SCAENA (Saprolegnia) WA @191 IF |

i) SyPsRfeE, Swa, ARt 2o zais SiNma Ty e Sivw 98 FE|
Serpula lacrymans (S1F5{e7 T JHA 4T oI5 (Dry rot) 8 Coniophora cerebella
(@ReER FREE) DT (@& 269 (wet rot) THE FW JINAWH F1e AL F |
S| IS @ TSI #A6 WOIEIR G WA Chaetomium (RFGIFEN) TF 2qF |

iii) SIS 21 IR0 T I S 1L Teoly 0 | gormlos & e 2qiF (UG (G
TR SRR Sy 2@ ey S R )R 2 @ g7 o€ 9609 #NE | Amanita
phalloides (TG FcARfGo) @9t O AT TGN | GRS Aspergillus flavus
(ST Frept) FRAS AW, BB TS SIEIBFeE (Aflatoxin) NE G
2 g omief Al REHIOW (Mycotxin) % 27 Tt 35 IR IR T |

1.10.3 =it S0 499

G e f&fen < =aiws 99y o7 361 T9; @@ e [eiea (Raabar)
CFCa Neurospora (RERTHEN) TN 2aid 959 woAw | [ifey Gk apmafas e s
T (FE 2P JIQF T TR | 'S T (@ (g A4, Alcoholic fermentation)
TRPE AT H2d TIF AR TSR T 27 A B@eS TeoAME Gibberella fujikuroi
(e Fferraiz)-93 o Sfen-I1R7 vl SRy 2alea 999 Sy |
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e ——

d) zRwRwe Rem (e @ 1 T
fads @R T @ (74 W)

Bg = 1.1 : =aid [foq &g Toe (2 R Y3 TP (- Il |
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P 1.2 olITs Sema My WSTAT 2T ¢ 2EoIEN

ST - 1

53 ewe Wwoffel (AT T W% / *AR N PRI A7 77
(@ @FeF e REw_ 000 7T S
(b) =@ LTS B e® 3P 2gRRe g
) O @R e e ffifel
d =@ AR R Tl =

(e) ZANEA Y Alge =4 ol AIF &
) M e i

(g) 2GT NbC Teomeaidizds @ @IS St Seomasial zaid
|

(h) Sl IR @B . wa)
(i) oIF qEe @ R e
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() AT FEarm @eR v Al izas |
(k) SURIFGH icenRfes gl IR
(1) 3eofe R g Jgeofeae |

e, SyFeEEE [eiw, [are, Ferie=iE, Faeel sy, st apfiie
GH, s=am) |

W -2 : % Tl @ e
7 are *Fofe (A ol 1w / *Ropr M@ RN 279 I
(a) WREFEGE 2ol Jom T ooaEs A
() C=NF, (i) WiEafEe, (iii) e, (iv) 25
(b) FHT @ wror =F
(i) 32 *=FA (i) 9F =7, (iii) @A, (Gv) @
(c) Tarem afbln REW 73 MeEFM Ig TRETERINEE A0
(i) ORPIRGS (i) PR, (i) PIRRDS, (iv) 23w
d) EfeeTRHTT WMo frew abia sfke ku@ A
(i) AT fom, (i) ©feTeota foew, (iii) efpetng fem, (iv) ¢ifds
(e) =A<k ZoT—
(i) TEEIRRE (i) “EPTRDs, (i) FCeMEl, (iv) o

Iepieal - 3 : i A v efa v

a) 7% T G IRETTERE 24| 0% /gt
b) BT ST G %5 GCHAIE | 5 /gt
¢) SRR ege TR +iv Soiftens Rew | o /g
d) @EAIET zaqi =7 foma| 15 /=1
e) RGeS 251 Heig | Eadical
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1.11 ==
G2 OFF 20T oA Rt —

SN

o TIIT IR (FIEIRF B slacerd Sfer| (@b Mukde Fieta [Wife «ag
e *FF SO AMIE AN |

2P ARE I ST ST 8 SR TR |

TR (72 ANRES AFHTN, T @ 261 202, 23w Pzt w2 i frew aibE
g | fcew 2bla o3 @R v 391 foul =@l @12l ©f 2w

2O HYRETS TGS, S 8 (T 93 for dFF ST Tefel 79 FF | ST @
A S (F9 S = |

2AG (TN FZIHA A @ENAET 208 #Ad (oxfe feqasl a @A 2o A |

RIS A @I 1 aFm—eaefiis ¢ (M Azl | Sk fenaitel 1 emia—
AR @ BLICER | AR foraifrel @ (@T! ¢ GRtsiER feraifrel 1 (ool
& 7l fafgo |

o WW(Eumycota)W@’fﬁW‘?f MWWW@?H%W@W
S 4R 7 fofe et fRren et o & @13, @9 @9 Serg @
A e (@9 @R gFIcen it |

1.12 ST Py

1. fasffiie emqfem Tea faw ¢
a) =9 & ?
b) =aIFa 7fed e wfewifas ¢ Femifas cneefer & & ¢
) BACHT TG (M2 W i ¢ 6 5 2
2. 2qie foafs Toeldt ¢ foafs s ofiel Trd w2 wizwRfel [ afba st
FA 12 SAMIET W e &g swe Srorz S [ |

3. BAIE ARl (@) ¢ for Al (@bmenlrm) e & m? (e
&I FEAITel ¢ feraibel i Trigad AZ I g |
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4. ff% S SRR T@RCE TSI ol T AW @R EI9fE 5 2 2l ool ket
3o T |

1.13 Seawie
STl - 1 SRR - 2

a) iv a) iv

b) i b) i

o) iii o) iii

d) ii d) ii

AL WAL
1. a) SqE=7 1.2 (3|

b) ®AIER % & C, H, O, N, S, P, K @k Mg — @2 w6l @el wfenifas
SSJI*IRE | Fe, Cu, Zn, Mn @& Mg 5% emifes (N7 M Cu, Zn @R Fe
T AR G ST |

¢) TAIRE THT (2 YRS Sqada—aH R ¢ «F Wofgam [N (@w=-58),
farew b (@ 33 Wefgam [ siRfms-temils szt (@we-
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FREGEEE) ¢ ftew abl g8 @ 1 «3ifes WelFar [ s (@e-
sisiifast) | RS *neifs =2

2. TR G oI SRR G I 1.10.1 8 1.10.2 S (7, NEERREID G

1.7.3.2 Sz (4 |

3. SRR 1.8.3.4 (73|

4. A% ofs SR T foTeie s T AF—OGIdl, ARG ¢ FrAGR | s[7E!
e T 1.7.1, 1.7.2 @ 1.7.3 SRozvalfs (73 |




GFF 2 0 IRGESTR0! (Chytridiomycota) €3 SRCANNIZFIO!

(Zygomycota)
1o
2.0 STl
2.1 eI

22 TGRSR A7 7Y, TP, THAT I, TAS 5107 8 GdF
2.3 EIRCMNZCIIBR LR TR, SR, TLATSS g, TS 519w, Tolel 8 SeoT
24 AR

2.5 T eI

2.6 TeAule!

2.0 STl

G @FFH AG FE ol —

o RG0! ¢ TREINREIG! q0sla A #If sie Swale It fTs A |
o wLf(fes 7 i @2 wama gy i Face siFE |

® IR o1Iare (Afbay FMdae TS AR |

® I ¢ ([T G AR08 RS P FACS AR |

® AT G @R el 7y ARfers ©2 AFCH SNETH FA00 AR |

2.1 EI]

78]« TS @EARMeE Y o FRbibenEmn [ee 93 Sm @ere
T e @t Tefels TRt oesfe FRGbeniRHtT @ Zrw Ssifs |
TARIET 2T 79 @ARE 395 (Phylum) e FRERSTRE0 @) SRRt
Tl e | G2 RS Al TRl el ebly K2 @ 9z Fofant g wefle izl |
amE (@F bl ddee FiEta Wi zEe [ wald (R GRETE oied T, Sk
TauiEBITA (Oomycetes) ®ATS MYNG ERETS ST I 2Ne AT Si<ffe FRH ﬂ“"i‘f A
AT | FIRLTCSTRFOR (F(d A (F9 267 5eT( [ SR NBCH0R (g 27 SIHeT( |
AW (@9 2Eba (Fa BeriF el Hiwe zee erba @Fa izt e Afk&bs |

FICEE. AT (ATS AP @2 BAFMR GG Il (Abd Az | G2 &fba ¥y o
NI T, SR PR, Tl '8 NLATOF J0g TZ | W SRS LA GRS oNifn
A Al A T DR T | O WINl @B 4HEE RaREE TS e el wiee |

30
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2.2 RGOSR0 Mygd (@aRE), e, Sffos 979, Tee 45 €
GIoGF

AR M
() @[ @A A AP IS |

(i) 93 GEHATTR AR S Gl T4 |

(i) @3 frA&R @ &R IR A

(iv) Oa eFIE FRow ¢ I TS = |

(V) O SEIRET oH5Ies! SIgE @36 HIIEEE I FISE IO |

(vi) GUE (I STerEd Aige A B aARicEe T |

(vii) @A oSN SpfEfeR ShfTe s M AR age FE|
R

() «3 APel 2T AYiTes SEF A AT NoF (SR A TP 0 | STore e At
RERIgEe G SRR |

(i) JEEF NG 9F (&6 AFCS AN, G2 I Teg @ vl (Proe G TR F(H |
(i) @2 fAfey T, oM, AF-Re Tonfrcee SR FE@ @ —Monoblepharis
(iv) R Seel o e Sifgs 3 ol [ |
2P BT 2RGIE, Joad A MGl B egfere wiE | [ien @i
TR Bl el e (el T —
BISISIRGE HIGIA—Synchytrium (FFHIN)
RIS ATEII—Rhizophydium (JRTSRRITN)
TR ‘j!)@lql—Allomyces (STIGANIZE™) @ Monoblepharis ((NIEHIEA)
SftfeT 97T
FREGOETZHTICS THADE ¢ AT TSNLFR AW SR | G AT Gerer AR
@ 31 oifere @@l 1 Sfema Toiw TN € AFeEd REes o Fie 7 | [Redwe GrejEn,

feraife, ifom, Siafn 2o @ Refere Tt it | SR fFgfeg o 57, (1R 3l »9E=
AT T2 (A AR TG AR IR | @AA—Orphinomyces |

P AR ([@HFSI9E, JAFS <R 8 TRG T T IGORETT TG
2N T € O oG I | ORI g /g 7090 @—Synchytrium endobioticum
SEA FY e @5 (wart disease of Potato) 9% I SITH 2 H© Alde (R | SAIATTE
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Olpidium brassicae =S NMZF E SN FAAES I AAHNER ZFWE QoA
FoFTT FY @ Ul ORI [y g Floms Sen Sizam (@ @5 2o I8 #=l
(15l Al Big vein disease of lettuce) I2 FCI S SGWA SR oA I | Coelomyces
TNE 20, WA FY FY SGMSE TS AN @ @AM (Copepods), T S
gofed (15l RS 7 |

T oo

oifr A FRGYSIREEE (7 @F@E ¢ 9 WeFam IS [@N9 Synchytrium
(Prfsfiam)] | bl Tre FRGCeTE@0E ¢z 75 978 MAERN . AECSEA T
QITW [@ Nowakowskiella (F635eFaa) qUFE T8 “ARNIE € AREERET T© HEHRHS
e (e Aedl TR (b@ 2.1) | TFe FRGOSHROR APTTE (= =11 el [#E
¢ fage Preeiefe s | st agdrs [ren 2tk 29 2e=re 1t cwa frew
bl I Zre AE@, @ @I THE (F@ @ TN W [oew abiw 9 =) agst
frenatiz 71fRa IR =51 23! sfares 2 o SEEMRPM (Autolysis) 2fFw K8 =7, Giew@
2R @ AT TGEREE =7 O o et fKeen bl 38 21 | S Sl o Eew
T el 2@ (o @9 TSR T (RS W | SR @B WR e frew abia R e A
MEERNE GG wEwd 2@ T% @ | @3 [ren abRefer @ W@ ¢ afae |
FRETCeTREGR 23T abld MR Feb, g ffsfe e @ @ GF6a (Gonapodya)
CTIEIE 8 Jeal AT |

SR - 1
3 SiferAl (A Toige *1w A * PP @2 @ TR 270 [

(a) FMTeTTFOTE=aF WA IR O A

(b) PRGN @b GIR 2@l @R NEAIERRRS 26 950 s
— G¥ za|

(c) PG oneg siiemg el AR we |

@) wfr ofia SEGReTEtm o @R T @ FRGeeNE@n
[ —

(e) JRGMSTREOR 2alFd FFF AbF duiTe @ P GIRCINCT

) IR0 [rew abE FAuEas A T, g Rewes foen At Sem 2=
o fREw

(ZERAE, FT Hifs, =, I, 35, o, fou, o, o, T, o7, TTFF)
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G« (Reproduction) :

TRGOETF0 & 2aqlFma Swe SlE, S 8 (T9 2 foqaa afem =i 27 |
S @ (T T (YR I TN 2 | FIRHCSNR@OR Swee TEiHE e
(PefGam) swe oz @R T MeTa (FeTrsEa) @R Tme &1 23|

et S« (Vegetative reproduction) : 33 (F<eg MEARN (=M@ =@l @l 9|
UGG NI QG (A Toel NSRSl 23 |

A G (Asexual reproduction) : FGfCenZtR Tl AT QI BeTR9S NG
ST G 00 | BEEY fE ARe @9Fel Al coiiREfEReE foen toft =1 et
A e x5 SIS «FF I & 2ee Neocallimastigales I051d 5a1Ca99fe o
AR MRATE FICSEN W AW |

S TR MO G (FES GEARINGRAN ofet (SNetiwE 1 yRiifen o @oee 2Es,
O ACSROCe CF0 Al 76 [l T2 s e (exit papillae) s =& (discharge tube)
Teoly 2 | G2 A STl PIGra o1 3R GreAIad ol srfs FisioeniZetm @idRmmem
o) ST GAIN | @ Olpidium, Cladochytrium @gfs FRHTC B SAKFED (inoperculate)
3l Stz f{fe efon FoT =5 FiRel qma et ffer I [efim 7e tofd e
CITT (@IF B ey M AE @RE e R @7 Seels a8 2@ gk [Refea s
AR I | SATACEF Chytridium 2OW 49T SARFEDG (Operculate) A SARTFANTE
oFfoq T 27 (5@ 2.2a) FF0 GO CFCq o TwTa werelol w&@a1 @4l (line of weakress)
TR (G I @ Bist o SR (operculum)’ 3% I | T (42 @2 TS A
@ gr=iia a1 veRgsfe Fsfe =1

f7ofs SR afera (2 (aNeTiRIa At feFeIa 2eeTe @3l fFgh! SR T© Wil «ifiiss Fare
A | AfS gl ez e @36 o191 237ET FiteEs TeS (Swizge Synchytrium,
5@ 2.2b) | fsfe BeTCagafer @R RewFg W8 @Ffod TFe @F@TIa Neocallimastigales 05
TR IS I T | G2 I b9 o)fera uit axie @Ry @ifafim et @3 ey 33 el a9
TSR 0 el € (@R SRIES Sell9 7 el |

ST BIFFE T Z3AFT ZFICSEIR 910 Seliey 3SSHTF eI o Feve qud
SIS (axoneme) (SNGIA ewa fomfs oiext T2 7 FFicens (flagellum proper), 2SS
B (transitional zone) € FBEGIGIN (Kinetosome) 7% (g 2.2d) | TS &fol gr=iia
G T FREGIEIN (e Aeal e g g g 16 FREGEIET T4 @eare
ANe T T G0 4= ST BT FAETS W2AH ¥ (dormant) TRZE AGF | (Fesifewal
B Y IREGIEIEE TR @ N I @ @3 @9 2ao)fa et 36 515559
2w 7S zae |
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TENER 19 el (AT 2o SiEtERfe-ffoe Fe=ei s (microbody-lipid complex) Al
MLC'? T3S (5@ 2.2d) | Aaes «6 a8 e [Jv@ sielied oo ARRE TR ¢
S AT [T PPGIReN (cisterna) [T ATHTEN (rumposome) NIt #Af&6©] | e
2@ MLC Seom | @ @ ow@ 9o-¢b foifore [y @@ MLCTe 9t #iim (Twizad
Rhizophlyctis harderi) |

GEHARMRRIN (A FNEa 77 qord greiefe ses S s Mg o o e i@
ORI G AR (e RS vl @cam 63 | ANGIRAWE Greiiaafel (ARsmE Tom
i atzedl @€ =@ | e vl sfsae 2 o W [ (0 e altews Sem 20
T ¢ wipfe I AR @R S[AE Nlfn @9FfeT (Prosporangium) ST (A | ATTSIPIGT @3
Wit @afeT (A greimaERN «fe o | greiaemN 9  F Al 13 T (@@ SgEmes
¥ I AA G2 GFF BAIE Monopolar (TwFe FRGGEEP) @3z Bipolar (Twizge
ACTICERT) Tonea SgE@meN (= TR |

ST — R

3 ©ifetl (A TR *19 A WMo (@2 W@ W7 270 7

(a) IRGOTRHTER greim q AaRs ST AFETS
IS J& GO 2Ne T7 |

(b) Olipdium R GEREGN et —— Fofow Toge ¢ —— aFfox 7w A
(c) FREGIEIN @3 2diH FE T —— Tofg 41 |
(d) GCHAIF (2 T_ES MLC , @ 74 5ifos |

(e) FRGHTeTB@HR Fgrotmeas fem sg@Ems —— ¢ —— T @ @
2F |

(AR, G0, TS, ARG, AN, HeFErrmtoealm, @b, e,
AR, FRBI)

(T T (Sexual reproduction) : €2 (¥ AW WK (T Tl AT A (Foae
T A AW | @ (I ZGF ST AR SRR (@ 2aF SHoiERee AR Sl
AgiFe AEICIE 23R AR @ et 7~ig | [ [fen e @« oaw sl 39!
1 =

(a) TGN (Gametogamy) It MoT BT (gametic union) : G U0 STINGA
W& B e (@9 T T 23, e sieiazermit onieit gt af o zm wiefie
SIS @ - QR GG 95 91N T g T SNREASIND FIeomia (isogamous
conjugation) <(sT (ch Synchytrium) | NG T ool Ses Z%?l 93 @0 e

ol g
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S T GR TR I & Wi HITTTSIE TP 5 TSR M T 20, T
SniEe i (anisogamy) JCsT (Twgze Allomyces) | & SRbER RN ‘Z@ I W”@'C"f
o 27 widfie @I (2T @ N T GIR A TC € N o, 9FA e T
(oogamy) I (TWZAY Monoblepharella) |

(b) GITIEISMR (Somatogamy) : ATFE G AuRe AT ke TR @ W
SHaRel I (SMIRIO Chytriomyces hyalinus)| C30%E GEEIRMGERN (ACH feefe Gl
TS T GFGHA & GG e (rhizoidal thallus 3l contributory thallus) T
F(E | 27 U IR ARSI F3F SS9 ATF SAAE = T AT 17w
e i 3@ (bg 2.2¢) |

(¢) STBTIN e —SITBrINTre IS (gametangio-gametongiogamy) : €2 KCH (T Grelel
Zygorhizidium planktonicum T BAE @A AT @A GCHAET AFEMNET T @"@
i fe GreRImTeRiie] (zoosporangial) Jl SHGIGINIERIIE (gametangial) QT G FeTeLoMI
oS e i = (ba 2.2f) | G ey @ SIFE T8 2 OIS & e @b =ica =26

o OIF SR MCNOERS 2@ s 0 21 @3 4@ (T SETNE  gametangio-
gametangiogamy <CT |

OB IAFI0 AN Rhizophydium 5 “NeT I @A GF0 IBGTEC AR
TP ACH FABa SPIG 3T D |

GIRAGE -

FRGSTREOR TCTE TAFWE ST GIRNbGE YEN (2. ARTS AT
AT @OFEl A CARRRI -IfFafee 28 43R @I (A beTead Al gria fisfe 2@
SRR A7 Tgel A (72 Beofm I |

FEHCeTRHR (@ GvE FNSENE™ @IS (nuclear fusion) € R “figam
0% A | @ @ ol 9o T Al v sIIGa fem Tzt Seol Faete [y [y o
(PTG AT ARG 233! T (T FeTee sl ozt 36 | A g 217 S @5
Fofde ot o7 @I Joifds sremrRiERN 3 et fifere 271 feeg T AeenSE
T T MO ffe oRr=im Fitg SR Al e FResms 7m 27 ¢ iR’
Teoi A | TR Teol 26TF R (@ @ (R AR M e Swibe Rerem a@
ARC @9 Beofw 28 IFRCEG PRI [efwe 2re |

SN — ©
e il (A TS W@ Al wwehz W@ R o7 S |
(a) FIENCSTAZEOR @ o 2wl foq aia| gofer == , @
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(b) —— (S T MR ST 4o somaroeid fo7 2ee Tomms —— ¢ 7 |

(c) SITOrTere-oItorTere M (FF(q G TRFEMAIER T 7o foq —— A ——
PIETER N —— 7 NG (T Gl T 2J |

(d) (T G el Z A I@ feame —— Tesly = |

(STCOIEE, Allomyces, RENSPE Qe STICHISTR, 91N, GreelAeEme, Faecom
BT, GG, Snorere-2ietriere i)

FRECSR@OR AR Gava (<=7 fofeF)
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2.3 TIREGINREOE AR @RS, S, Sfafes 919, e 6o,
T & GINOE

Ay @ -
(i) @G 4TS FEAIA |
() @ TG A G @ G AT
(iii) R SEpIa PEEiEbS, S SwsaR (@ a7 N |
(iv) GE TS G TS0 WG ARSI 27|
(V) ORI Gl CHARIBIITIIER S0 905 |
(vi) GO T T 9o IO BT w0 906 | g R ¢ & nehifenes s
(2 fofee =1 T = |

R
3 IS B@F TS FEN [5G G SIAE 7jFF, 41, A0S S I | €1 AT
TG, AME ST TR ATE BIANES SZ |

AT 7T
(i) Rhizopus nigricans (A FHART T2H 2T, URCl TF &S (AF FoHEE Sifme
TeoAn = |
(ii) Mucor '@ Rhizopus T € S=jl«) AW THE D@ 78 I |
(iil) Mucor S=F TN TATH @ S TN S| A TolF |

T A

2 2@ PEmRGT Spe 3 28, aorE AidiRers: [eev @bl A1 =1, (5 S T
coeirifeRta e feen abi toft =1, @3k @2 @bl I SRPIACs AR 2 (A 61 |
OGE (PR AE FREPI 8 CREET 7 Wi 73

G« (Reproduction) :

TR0 TF 2dlF for T el 2AfTAwe 2 T2 GG Gelel, S Giolel S
T S |

(a) I& T (Vegetative reproduction) : €3 &FF G ep1q <l SRS
JGI* Tge SEPIE Al NRAMETI R FA00 2NF | @RI (@ (@ GG (9T TG Sreiey
el TN Z0S (AR T | GTHCT QT TS0l SANSIE e F GFEFE 77 [ oiow
AR IR T W 2 oAfFEi MRy e QG | @2 SPTeiE e SiHIfbE (ol (gemma)
A | @2 orIoffeT 2Bl (e iR 2@ e SRS 9% 6 (Snidel Mucor) (fo@ 2.3a) |
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(b) N T (Asexual reproduction) : I AR 2T weE @mE e
23T Told s (AF TSI g T WMoy Sepid S e 3 (oite 2t | 9O
CoIANTSTFHIF (Sporangiophore) A @9EAIER I (@ 2.3b) | @felh @yzetiva @3 wareia
A A T T @I I @IFA! (Sporangium) FP I | G T TG SAIG (72 (AP
AR AR ARGIAeE, NI @ Alge WM 93 W A@ IR | 99T FEIETR G
el offer Kelem whre AT ¢ qur W SEFISR WA AT ARGl Aol
@IFAR S A I CNAIS™ (Sporeplasm) 19+ FH | SIS WG SH FERFH SRS
SfFM g& @9Eea el SREe A (I (@b sl FeEaes |
(Columellaplasm) #fSe® T | FRASFIE @3 CHARAG (AT @F A e FoiFam &
SHEY (Sporangiospore) '8 JFCITIZIES (A IS S <] SR (2 27 | 93 7T
ARTSER TG AR BTG Gl @l sjefol aie 2|

sefolae 2@ @R AbE SEelE @b @6 e [Ree 1@ I ¢ (verEE W%
@eifer ageaE TR ke =@ (6g 2.3¢) | e AffEfere afel @q @3 A aaifes =
SPIEEE (germtube) M Toa SEPIE AR A |

(¢) (T T (Sexual reproduction) : afeet AREE @3 T Gl AT A | ‘{I%
@5l € Toge GG foF «iaeTR! (B (strain) NBAGTN G AN T (T Telel Ao
| @Ry IRAFReT A @3 BT F A g7 DA Bize w1 T A o wmiF (+)
8 (-) (B 2R Fofere a1 | @2 &4iF T 2Rfere Pﬂ% FeS (F (Compatible strain)-
9 SEPIE (GIRCANCRR) 9 R 4201 LIS (GRS Siifie) 7 [l Sies 2@ A=riEs
e TP 22 8 9F SRR G ifers = | SiF3e! 2RI aorE Sarelel el oM SR el
F(E; T G2 SJfeTE Wi T @FIF (progametangium) I T | 27! el Afe =it s
@IE 93 2% bl 7 el [ow 20| ama W TR 33 W g6 SHfbE oew
(PRIAT (gametangium) '@ A5leTS! TG 9949 (Suspensor) A e 74 = | FFTFE ‘{I%
TR e TS aibE w8 2@ i ufoa (@b ok fifere 23 q3k @3 e
IR SIS 20 GG (Zygote) BLAT FCH | G2 A GIRAGE S2aT=F (Zygospore)
| Mucor A Rhizopus €3 (0@ 76 SHICNOIIERIN AN 2(€ Zygorhynchus-49 (3509
STGIGITEN 4o P Sipfos 2 |

GIRCAI & SRS SfEmica FSiFE @i 23 ¢ (FEmIg SRS TR0 (GIeR
e ffte =0 | SNt SgEmen T 2ewt o g «3 e Wemam afe ftm
srifere felfere 231 1)

SRR +id WP oo 96 ¢ @izt (A i ez ABEREN (aseptate)
GRoed )% 27 TF Teews @ SN CNRIWGRIN (germ sporangium) S 2 | SIS
CoNRTERN 9JfeTte ARel 2GS ST Tl @3 T© & (A9 (meiosporangiospore) SR
27 (5 2.4a) | &fSfb Tl CIANERIGT @G (+) © () T2 IFET @R el ofem (olree
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IS (+) (@ 2N T | S AR &fSl @9 (A TFPFRMIAET NG G2 g {erqt
EHifereR 7% & |

(d) FZCSIEY (Chlamydospore) : SIECINIREOR @ @ 707, @ NeFF-9F
2T S e 5 @bl 7% 2@ GFedid (99 Tedy e [ MRSy e Afkfve |
T S &pd AR s Wi A | 5ig 2bia € AfES AR AT @B (@9 TE 29
a1 AR @ A 2T 9% w3 ARt @9ffs ogfre 2@ Toa TRHfFrw o
@ (o@ 2.4b) |

QI 5

GRGINEEOR STEYE 2aFT GIAbeE ST € (T Golel (7] I, Sl S
0T AT 2R Teitae e R A, Tolfd ool e = @R Cl@E A1 @Eel sie =@
7 Srerecd (@9oife sifdee =1 @9 @6 @9l @RE e Rk G9feE ssgcEmen 9%
@ FART SPIE o0 27| G379 1 wepE Sy e, @3 4+ 8 St 0 (ot
N F 8 27T SRPIG A0 G2 SRPIEEd AR WA wein GiziRe Snbe e 2w @k @@
S ST IR 0 SIGIERT oS 2, 1ib sibifeRa fietea e izesit € sigeaicix
sfoe 27 | @R FRifFor we giewe N «f 27, 93 @3 @93 SFEmaeE
e G cHRfeR oifvs =8 ¢ @O FiEwe @9 R =@ ( @afd v - agfer =) @@
@R NFEAMANCE T TR FIARS SPlg Soy 23 |

SR SoRROre SREINBEDER ‘erg A’ TR 2SI ST S (=d 26! AT |
% SIENET SeiRioce AuEae: @ G Afde 27|
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9FEE 9 FEFIT 7E
gesmR (Synchytrium,
Pl

g a2 2.1

NSOU e CC-BT-03
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g a2 2.2

(f) Zygorhizidium €3 (T Gl
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(c) ST T fifeq wit

g 1 2.3
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gl

g 72 2.4
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2.4 A

G G3Fre FRHOSTREIG! ¢ TReINREGE Mye @Bl @ 9 @]

SIS Tox &FIF BaIF STl Sl R 208 FAICH | G TGN, ToGi<l w2l &S
N G 4179l F00 A | FRGOeART Koo wafes 439 7F zas @FeieR
ol AW | 97 Tfew @ il TerRF (@9 % FACO AN | O @ TfewmR (@iol AR
2Eifod WA @R | FRIREHR ST A N TEE RS SeATTFI T,
e OTF TesAmaIal o 2ol | FRGOAR@0R Teve wai@l | A | @3 [Reem
T SIINTTSIE W7 SNE ZaIF GFEN, G WSFArgs @ e | 755! Tre warmefe
PR AN g8 ¥R @qfer dpa =il el e, ge ¢ TTHE | seae iEa
wgrafer Fa wESTferam (R ¢ FreriEie | v etk afte Aamae SRl Fffs |
RG0! ¢ TREMRT e i Soe, ST @ (@ 20 T 7g F900
AN | ST Golel AT DGR T 8 (91N N =0T T | S Selel 5o,
S5ETCEY @ FIINBCGICEER TG 007 TF | Ha1Ee '8 SIHeT(e) AR @t A Coo Ao s
Sy BT T | B GF IS A A2z [ S 23| @3 e =@l (@ T S
FOfEE, GG, SHoNTere-sHIaBrere syl Sie=l siasrmeae FHEEme e
0 | FRGOSIARE0 € GRNEE0 TPrmd &) @@ JEARe (@« G| IMs
FGfoenR@be g WMey Tame-iawEse G-ape (=l T |

2.5 JEIT NI

1. TR emafera fre Tea e ¢
(a) BB € RGNS &2 93 w3 Suiggd e |
(b) FREOSAZHGITE T B/ GEREGCRN @l I @R F &2
(c) TIoreTere-aorwTeres st Jere & e Tuizzd ¢ foq 7z S 94 |
(d) IREOSTR@OER bR 23 TG 517 S g |
2. FRGOeTRHTT 2aiEa ST oo ol ez 3l g |

3. GRG0 (@« T ofs Doz ¢ w97
4. TRENZE@OR @ (@ ZqIF S Gl Haog 39 79 |
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5. IRGCeTAZ0R 8 TREINEETR AL ST S 7 (319 F6fes) |
6. FEHGETBO [ Aue @RI T 77 |

2.6 See

Seitea - 1
a) T, W b) 7, T, I, ¢) F¥ I,
d) ZEE, TEHE e) FEba, 239; f) 2w

SR - 2
a) I, MEFIETATRER; b) G0, STARFE0
¢) WA, d) NGRS, e, et ¢) SicelaE, Az
ST - 3
a) STIGICGISHI, GISHIGISTIR, sicyiers-sniGnmteresil;
b) Allomyces, 55; ¢) SWNINEL, GroiHiEe, Iaeexa TTa;
d) R @eEet |
TR e
1. a) 2.2.5.3 (a) @ (b) ST M|
(b) 2.2.5.2 SRR (74 |
(c) 2.2.5.3 (c) A LT |
(d) 2.2.5.2 SORA 7 |

2) 2.2.5.2 SRR (74 |
3) 2.3.5. (c) S (73 |
4) 2.3.5 (b) SEA 74 |




GFF 3 O SPPTINRCF0! (Ascomycota)

oo

30 Sy

31 I

32 N9RY @Y
33 AT SN
34 O 97w
3.5 IeE oiow

3.6 S T

37 (O T

3.8 TR (SUPTHIFIA)
39 R
310 &R« v5F

311 FERd

312 EeNE et
3.13 TemwE

3.0 Sy

TET AT AP T SAAfT—

SRR R 2@l (e 2R S, 9o SoReldl 9% SRl ol et
& (IS MR AT WZF (Abd, @ KA Eh F08 ARG |

SRR el qwigi e ©l IR e« |

SPPTRET QIR ST, AW ARG @3 KelolfbE T20e2 (el A7, O St 7l
FE A FACS AR |
SIENIRED-AT [foq 7w T, T @3 el o @ T @, sioE
st G W A0S AR |

Rreiaiiba bR (@b 43R (12 A SiRCaNIRGPoR Ty @2 Keleibes Tre oE
FRe o FACT TR Z&@ |
iz end Fo @R e @ @ @ be et el sfve
GR @ @ R fofere ©f T TRE o ARree R FEce o[E |

46
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3.1 &I]=

SR 3G S @FFfe (A TNCS (ol TaF (2 st K2 wiea
ARG 20e I | AR (g I945s A Kot {29 (Peamizss, Coenocytic),
T2 [rer-2bia I8 200 N | HAENIREHIeE =2 AT [rev-aibld g8 s
ARE (2| SRR TS I (AT @8 TS (AR @ (T S SHCoIRen! Sesiy
@Y (CHIF) SRCANT=IF (2n) | =G AT 633 o7 Feares @ [Reits Tz A FHare
9Ll ‘@Wﬁﬁﬂw (fruit-body or fructification) BeAMET FIF T (713 gdfe @ @fice
AT FWE CAT T Al | G SIPIENIRE0R @ @9 26 @F Rl AR SyPiEs]
(n) N STACHTID (Ascospore) T SPHAFICIT ) o0® =7 | SIPRE T GFeR Ao
(Saclike structure) | 3G SHPFIRRIOIE & 21 Al 2aF Al F T (Sac fungus) |
TP CFGG GTE SIS WS TAmEA W ST 2| @IS
SIAEZEO! [es IEE ZaET SO [eed oo F[eE @ awife wefe
2qIF J2e el | Fee2 [@harlf ¢ waidd Jzew @3 @il i [eifde el 332
RS |

3.2 e Ifey

(i) SOPTCRIIRCHIT] SRS 2dl A2 SPld I 2(ENS G g QIR SWNE T |
(i) 9 M2 FIARS A TARC 2o 2IF |

(iil) g ST ST S |

(iv) G SPE IE 2@ G (@FEIE Sl 9o |

(v) SFPICE AR fouge N ApE T6w |

(vi) 93 SGIG Telel, S Geole] @ (TNe] Sol(e] I |

(vii) A (TG T SRS 8 SR 9o 27|

3.3 aigfos S

SPPHINRS0! OeR 2aiF (@6 A TEar SR (el =P | Tt waiesal W
G SIS AN (@SN Massarina aquatica, SiPE SHERN0oF) S W?ﬂ&@ (Phyllochorella
oceanica, FRENEIEE PRI | GeR@PT @F A =P @F TSACHE2. TGl Sl
G ST Ol TR | OGN 2@l Sfgn Tl 2T (RN IR 2FEI 2aiF Sfen ¢ @i
@I (a2 @I R (2 S @ @191 R IR | @ @ T zas Wi S
TR @ IR AR, A 2SR (Hypogean) 2@ A3 (@ - Tuber melanosporum,
BT GEEICAN), (TG 2l (i<d A D19 (dung or excreta) S99 TR (T Zai<se)fet
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IR TP (Coprophilous) 2@ 6T (@ - Ascobolus, SIAHERS; Peziza eize
2ol | PTG ZaIFoifeT TFTS S@eoTE R (endoparasite) T (AT ISV IS
23, SR g =l AfeoE (ectoparasite) S (ARE NqeE T S @ AT (Srrzel
- Erysiphe, «f@1i3%) |

3.4 ST 9T

I Reta S @ Tomal Sy ERwE S |
ARl AR

(i) Aspergillus (SRR, Penicillium (G, Tonm wais [Kfeq dww [a8 @
@G3R BICIETe A A (| Chaetomium (FEHIFER) 3@ 7d CRiETe ©% [698
A |

(i) ffen Sfema el AR == a3 el zaiF AR FS AT FE | @ Protomyces
macrosporus ((2GREEF MWERC=IaR) 90O 4 9@ Fed o9 (gall) 51, Taphrina
deformans (Gisfa fowae) 9fbe 26 210K F% @9 (Leaf curl) 2717 |

(iii) STGF W7 SN AAF AT TJEF (@l AW &y W @ Aspergillus fumigatus
(SusfeEeT RFEfanbrT) FoFeT SsiHIiaEiR (Aspergillosis) WIS (el JfR w5,
Gymnoascus (TeASTRRFN) W7 (M5! "'[@ FE|

(iv) Claviceps purpurea (TSR 2IRFERAT) TG 2AI6 A2 Mg @350 (ergot) WINF (Al
A I | GUFG FET GRS T8 I GEFERIRRN (Sclerotium) TEF 22w [Hiife @&
R o1om R I3 G2 EEEREE qiR erE A el AeE | @EEREe e [few
G SIEPIARG (alkaloid) | 9j22lfeTe 7 Al AR A ML 93 RN (702 21
FAET GACNHI (Ergotism) TS SASE (@l 27, T Fo15g9 o7k (Gangrene) 3l 6+ @,
Selerere] 4R STl @ AR TY A8 Wore A |

THIA Y

i) %05 A Saccharomyces (FHAEERRER) [Kiew eefs Spewza @3fore ¢ iegt arfore
PO 2; BIer (Cheese) BAME (ARBIERIN 9geside SR Ao R - @ P. roqueforti
(coifPrferas ar=lG), € P. camemberti ((ARBIERIN FIGRRIEG) oGS ‘{I%I

ii) Rfengsr ot @ (IWPREE, (Penicillin) [Penicillium notatum (e
(BON), Penicillium chrysogenum ((offferas SiRmTEN) @3‘3 5@] fafrewefes
(Griseofulvin), (P. griseofulvum, (ARG fEifierrrem) Ton @3 [eisw sesfe s
AR A |

iii) 92 ReIoF 2als ARNF SifTe @ i ShitTe (symsiiafess e, Aspergillus niger)
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&Ife =nifre, (@b, fEoifie 2o afers sieaze w1 %5 5 sifeea ¢ TR g
(S 2@ AT |

iv) (I RECE (coco bean) R F(F ToIC© 3(BF AR SN |

v) fafen eFia T<EF (enzyme) @2foce @2 AeIoR =A@ 999 W& | Aspergillus oryzae
(SrsiafERTT eai2fern) Tl Sesly T T SETw SUNEETS (o-amylase) @ (Af69s (Protease)
TS | 59 BIFl T 1 W STO0GS (invertase) SLFIHF |

(vi) 5% Morchella sp. (F<eoet 2@ifs) @R g Tuber sp. (B gwife) Tw eiPre um
I RS | ©WIRSY - Morchella conica (V& Ffd) 8 M. esculenta (VAo
@FE01), Tuber aestivum (f68aF @AGeM) Swpifr |

(vii) Claviceps purpurea (S9ew “If=efm) GERIRFRIE [feq eF= 97y o SrFamEe
(@ GG, GResiiibim, qaealsiza Tepif) 2R 32 are g 83y RR epas #iF
AT T TS, WA TF9 &IfTe Face 7o 23 |

(viii) 2GR, @ 9T, 9= &are 39017 (A Hem - e @i (Single-cell protein)
TeAmE Saccharomyces fragilis (CTPCENERE wifefm), Aspergillus (SPeEfeE) aeifed
2 JFgell Ol Sl 0 |

3.5 I S{d

SIACHINEE0! ZaF AFTe [oen aibld A IS (septa) ANES 2ApF =Ml
e TR o) @ oRefE Tl awER rre (R T, @N—Rfen e
(yeasts) 7% | G2 G @2offe1 ZEFIF @R G2effet Z72ET A fTART 2o 2T | G
(2ofe GTF AR AN (@Co! (A S AT (R (false) WRATN 1 HrecemizAifemm
(Pseudomycelium) 51571 5 (5@ 3.1a) | @2 [ ZA@FT @ 9 WOFaRT wI2Q) Ghifas
fTefFam (iR 2re =it | [Roen abE <T@ @@ 755 (B 3.1b) | @2 T G A2
9 @I (AGIAGER @oPIg I& AE IR NG, W, aREem Tuif
BEBE FACS 2N | (@it ddiere S ke | azie! shifsie =&, @i, s (Mannose)
R YT 2ACE | FINE TS F3wI9ffel BHIFe 2@ GFHRAET 2qiF-e1! (fungal tissue) 1o
I(E | ZAEE @3 (RIS (AFG=de (Plectenchyma) I |

ST - 1
Hbe Oiferml (AT =@ A WPz ({02 FE@ e o= g |
IR A g AE@ IR

1) SIS 2qiw

G G =
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2) FEA TAF (AR TGV E IS E OIWAE € ofiqerE e T

SR A |

3) SEGHE GFERe TR 75 =

4) FifeE MFHeREe EEREE A [ferews 4R O GFM
epo AAMCE (O |

5) SHPTCENIRE0 @R 2aie Al TS 2 7o A | [itew
A/ ™ B 2 |

6) CRETAIMEN 25 9T GFIFT AT 91|

(913, =, SeoFEIR, AT, @6, AW, ST, T, TJo, SRS, GFE, &g,
AMfZeo&IT, Torm, RrewaltE, 2Ew)

3.6 ST G

2 TeiteR s FRETeTE0 8 TREINE0R TE weie, S ¢ (@@ — 92
oo &R Tl 21 i) (1 | STeIe Sielel MIATIIER G G T4 27 | 7Fg Sl
@ (T G (F9 SRAMCTR NG TN 2@ AT |

ST G [fey @Fid 9 Teog T, @, asﬁ'%\‘?@‘l, ﬁﬂm&i’ @ﬁ%\g@ci,
BT (Blastospore) orifn |

(a) FRfGeEY

S G @SS (GG FECSTER (conidiospore or conidium) NG F=HT T
FfGeraea)fet AuRere FSERIET (Conidiophore) TIASIs Teoy TF | FHCSHFT IFLFI
233! TN SIS QBT (AT AT 20 TSI I @il 77 | FWTGSTHIR =MIR2 (Erysiphe,
«fs1iEfr), QA MRS Penicillium (RPN 200 Mt | FHGEIER ST ey
GFFONE AFCS AF, Sul- Phyllactinia (RO, TAQN T ¢ “j’\”&]ﬁ@ ©I R[S
A | ISR Wee 2ot TR 93l 20O A, Thi- Erysiphe (aReEfF), w=@l
Gifes zre i Twl - Aspergillus (SH=FET) | W@N‘K blal FHiveay ﬁ(.ﬁ&% K|
@PTCsBI (Basipetal) 208 It SILie FRAGE T FGEERT NEEF TSl 8 FGEE (=6
@A *EETR (IR e AT (Sr-SriRfEsIPT) S2&l Saga al St (Acropetal)
(o ANE wdie YR FCSEY ER (MO € FEFeD e el A, Tl -
Hormodendrum (ZIETIZIN) | FeACSR9F Adia AMaere “ree | (e 3.2)
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(b) FINETeIEY

Q9ife1 IT, 77 B IT ¢ @R AR Algs W T RS (@91 ABF g 2R T
Afoe SAREE (9§ ¢ © ) MRy (&6 AT AT 92 FIN2CEY (Chlamydospore) | R2FR
@ @ @ a3 qqce IERISS] TS AE | Tl - Taphrina (G5f&=), Protomyces ((2AGNIZEH)
2oifi | (g 3.3)

(c) sfifoetay

SHPTCFNIRSOE (P (S MeT A8 2g Sfikwen fren b (K% 2@ e ¢
fAren 2t @ @Ml (e 2@ oite ¢ @ R 9w F@ | 9o sfifbeme
(Oidiospores or oidia) i W@'@‘I (Arthrospores) I | SWizel-Ascobolus (SHHEIEIETIN) |
(b= 3.4)

(d) FEHTEY

T (I CAMER N OIF S Gele] S FACO A | ACFCG Ao (AT
a3 @ B A @FEE Y W @R e T g 2@ @Rt e 7o
fiftzs =11 @ RJifven @R @9 BN e 30 | G FEHIEY (blastospore) 3l (RS-
(29 (budding spore) I | S A3 GO (O RET 7 WYL (A ffbzay 1 202 gl
(@ T T GR G2 2fF DTS AIE, T NSACIEE TS (A0S G5 9107 7S 23 |
a3 9 4l EFO WBATIN A oA 3T | S ¢ Saccharomyces cerevisiae
GRRE Ffeln | (ba 3.5)

(e) SUIIReTRY At SoigReTia

2R AN I A AT, g A (KB (Mol @9 Sestn 27, @afes
SIS (aleuriospores) I | FCERLF AWl 47 NH 7o 77 A SoAfRfS | Tl 2
Byssochlamys nivea (IR Wfew) | (5@ 3.6)

3.7 @9 T

SR T A feRaml gre oficd | femast swenafe Famee Iz
(bipolar) Tidfe ‘A’ 8 ‘a’ SEIeTRd W foraifrel fafee =11 agel @ @9 2@ Nl
ATl (1.6.3.1 SERM (4«) & I AR, @ Neurospora tetrasperma (SR
BRI | SIF CFCE Neurospora crassa (RSRIT=RI 1) =N @W ICERIEIRCE
T3, Siffe (T G SRHAAZOFA 76 NBAGTNEG Aotz B Goeiiest @ 7 Taeites| oide I,
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&g AR 7 T4 | FIEE. GCFEG (T Gl T FACS G0 AT B Sererient
€ ST BTN 9% SIS SACACH |

SHFAFINRCIGIE (@RSl FHETR (T ool AT FRGOETRHG! € TRelNR G
S ReT @ S @ wihe | @3 el AieonSig si7si52 AFers Fifesns seoe
2 A1 SR 7 9 PiRefe Al I MM s deei g, okl
(eI W (eea e (3 ofmam) uft wiREihm afm efte zre A, e =@
izl a1 fafeiFamie 2w | sReiE Fifemi sPe o3| EeiE Arseen @
Ffaemfia W @61 A v-mebs win qR | sE-wmiEbts =it e msiiE
TR 1 oo TRAREIEE Soig Ffeia oaie | FifaesnT et smie =
TRt 22w (A Tl g PHIEE W GR GF T 7B feawre WeFae am
el e 2 FEIPR ¢ “ita NREIFF dis eifte 2@ s MyEeTe Sibh (Fe
FNE BRI A WS T LA S (@ FA) SPPACHERS, SAT SHiaze] I | IS
@R elor TGOS0 ¢ TReEEbE T g TaEe wi 432 A |

(a) ST

SIPENIRIGICS Aeeisnsh e e srfea sy v T =1 swfeoqfer e
CERCEEE

1) sOiNoN=feateT FfoB™ (Gametangial Copulation)

affeif igrasREoR SRgel, Sidie i SHHIEERN s weeed e, [kt
2 G SR (@ T I @R SRS @GR SRR Aiftee 23| o sEwa
AT A58 e woe =21 @3 2T SrramREbe o oy @5,
Dipodascus (SRRATSHHFN), Saccharomyces (W'@WW%&P’[) o cwea ol T | (g 3.7)

2) oA Fone (Gametangial Contact)

GUFCE 7R STINoTeS (SwedfafSa, antheridium) € & sipGTNETN
(STPTRICANRIN, ascogonium) G Sxiaze 8 e 278!+ 7S Oma ooy
40 A | SO EES "ﬁ% @< TCFIMRIE 209 #id, @ Sphaerotheca humuli (PR
fRefefer) =124l a3 fefFamiiE o “litw @, Pyronema sp. (#NEgaife) | (b9 3.8 € 3.9)

SIS GiRGIES (Trichogyne) N G35 [REAT FAIFIF I TP S191TS 20O
AE T GiRENEN [Ee 2o #Ad | G2 S snoiateas 7o (R ¢ &) fS&e =
&fvw 7 F4 TM—

(i) IO TERIN 7o et g few Sesi = A7 fowoa T Aisisnd skaifde =71
TWEdS— Sphaerotheca humuli (P ZERERE) (Ba 3.8 a)l
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(ii) ST g B SEOIAEEIE (STAISIG) G Gz (T AR
%!, receptive organ) SR T IR Harelol SPRRTGANE =K T | 279! S Tewa
AR &bl g2 fowra T T Areienih sPe =7, widie speeiieaeE ARG @
eiFamof Gz fooa fm SuPalf=Ie e =ieT ¢ TRmifaebs ik 7@ w0
(fo@ 3.8 b) |

(iii) Penicillium vermiculatum (RGN SRNRFSEDLN) -93 GFg SYDIRIBICRINEG]
SPINRIEE ~RE o for e = 7y @ faw e sreeffEacm ARG Ees ¢
TSzt syrenfmE da s a1, Sidie spEefieamt e sie omw s e
(el Aftes 2@ TiRRels wi e T | @2 SnEmwEIeE el F9 @3y
wizifRelts wim e wwGen @ 21 (fba 3.9)1 7S i e afF Mg
SRR € SPPTCRIRER Ao 405 |

3) ~NANGIREE™W (Spermatization)

S TGOS SYPFNBO CHig ST Seo 23 71 | AfFacs «Fada @F
e (F9 e 2W A NN (Spermatium) NIt 2P | S T FATAN @ siifve
@98 BN BN e 0 | G e iGaefet SysenIeR GareliEs SI2al @
SO Teolg =7 71, GIRA] CFCq (I alizF RIZHR (receptive hypha) F=e<f @
RS Zreions Tor Silie = ANifBaER @bRes Syl At aizF 2RwE e
I @ GRS i % 6 | IR 7[ G22FE Ao bR 0 |
Thl ¢ Neurospora sitophylla (ST FGIES), Mycosphaerella tulipiferae (S Fwcet
S 2enfr | (@ 3.10)

4) GINEHN (Somatogamy)

g TS STPTENIRGEDR (F@ @ Geme % 27 @t | e Srete gRceafe sy
T fETe Sikelarzel 30 | ©f2 @2 e GG A Sreehee I | $9S 4o 202 (4
BT 8 — @F) @M ATHET A G SR Rl qakd AR @bl [Rew 2@
AT GO ¢ TRt ik % I | Swizdel- Morchella (@), Tuber (5%a)

Torifr 1 (og 3.11)
(b) SHHI € SAHIRY TAT

AGENNTG 27T AR ST 27 SHRTFDT | SYPFPID SR Mo (2afEs
SIPFFT A OFe SIPRRTG el BX) (ACE oA T | SRR W 29t Biziete
SRR 2ACE | GF91F FIfFeMT SRyfre 27| e fTame sy 27 | o FefFam aum
RitE e =it RGP diee Relfee 2@ @bl Mok Serm 5| 2ot SR
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Mo 7S 2@ SFIeT e & | @2 =it e [iE SyemieT s 2felt Mok
g, AR ARGIACT AR GF0 IR SHPCHIEY. (ascospore) ST F(H |

(¢) S Besive

SRR Tl &fh URSICA XG0S #I1(H | G (b 26T dops elfl @ Sof=ib 2o #Icar &fhal |
i) e ST Seotine afsa (5@ 3.12) : @2 el SyrEmREb s o Fiws e refes
(Schizosaccharomyces, FRTEPIFENEE; Dipodascus CRACSHHF 2oiif), CF@ @4l
R | TG AT AR #7917 IR sfre 27 ¢ AT @Rl sioq 3 | @
GG ST e B Siw e | Wit gadfe duw S fiaife e Aw
TG s Reifers 2w sl et Seem 6 | 3fosen ST et SuvieT
“Afers 270 17 W 2ol Frofzam ey sifsie ARGz A2 STPIE 519w F6 | AT
AT T T GFF (ST (S2CaT) T STPREPT TeAM SIkHiaze A |

i) AT SPTRT Testive et (5@ 3.13) @ GTFGa AT NG 78 TRIRRTSF it
(O T 2 @F RO 0T Z2l, IR AN SHCHIE 22 (Ascogenous hypha) | @2
SR 23T (I 2o 7 =7 S | @3 afemil [fen Sweg sypmizebm o
A, @ Pyronema (AR, Ascobolus (SIFTFERT) 2o 2aiCF |

Al afFn syRiEEan (e were sk TRl syreReE &
fefamefm M (e Fare AT @ TRWIFTEE (Dikaryon) AR IR | @FSIE@ GFH
SPCHICANRIGR N Swafel (e Feiae (3 Mol il eiRmires g 21|
T ST (2 (AT % 20 @ifes Tuste siket TiF e Sizifmefer el
IR | G2 TS SRHofeT I TGAR 11 20O AE € SPPIRTG ZIZF (ascogenous hypha)
AR 27 | SEPITEEI 2% 2o fren abEREn e srReRiIE o fren @bk I8 =1
SPIITeT 22 At (& B 2 R oi9w AR 0 | @ @ISR (crozier) A0 |
[Wilson (1952) @3 N STPHIEIT 23 AME @ (tip-cell) @0 TSigamig gk
AT e TRwiEhe A e R ) 2EeR s s @ @i 9 o
RiveFam [T @ @ifea Seem 31 92 @femEd e Fefmas uib e A
freifere 2@ @I v wsiey NI Seoim a1 | @31 uib [eew 2iblx iR =1 w61 25 8
IR W 277 fodfb (@i Sestn 23| @2 foqi @em S 2l @b ¢ gor @b
(W, basal cell) @< fFefgFam (8 @ Tl @it (ToraT @I, penultimate cell)
fa-fsfam (e =71 @2 RSl e @it sy e e Fie 3@ | @2
TSI 30y TS 22w FifResnSt € «ia fze Nefgmor Fabe ¢ aizEit [eem
Wofde 2| SR Mo (A wEh SppEEy [ srer Sesn 23| @ifemiEa
AR @3 el e @i (T8 2@ @Ce 2@ 912a SEF GF6a (TWZFS ¢ Pyronema
confluens, MR FFE) 613@1“1%{)_@?[ @MITa e AN wor ¢ B-Neigam
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T @ Teom T | Ty f-fSiFe @l @3 o @IfERE S F@ SRR @I
IR T (| GTOIE AE AR GIfET Ty Z0o AF | TE SR S Tolg
(S AR | @ 21T SRR @ 2@ Sesive 2 3o Tt 2o wiefie SymeifemT gz
@F Zo PR SeAE A, ©f (@FRE SecARfSHN @ Sy Seomeial
SIAENRPHAGER Aefera SR widie MEoEEs 013 rfers SRHazaRa gaiwalfe
CFCaZ AN 77, FF9 @6 ARG € EEIGENE “xfe SergaFal TeraeR GFas
AT, Sie SANTE N ARCS @ AT T (@ Sizmifaae A - [ e
I Beot 27 (O ST @F A ST @I (@FIR @IF) ©f (A Teoia 27 SHTET
3 | @2 FITIF TSeis! ool = @ IfeIE 4R @eEiEs Tow @ (TRIRRTE) (@
Tesly = SR |

g g % oy (Ab@y &% I TR, @ Geopyxis catinus (TGef#Emt s @3
CFq @R Teoly = I, ©@ ST 2REE wges fa-FeiFam [N Soasw
@ (Sl @) Sesi 27 A SHRTRFPT e &I e 3 | (201 5@ (Plicaria
succosa)d CFrae @IfeRE Teol @ Al AR A€ fa-oigam [ENe (wikmiate)
@D TSI e A e 0 | QAR (@I (@I (GG SRR 23
@ @A BTSSR et 2N e SR AT |

(d) SOCHIEY Bt

a2 TE 2R SAMRIE AR [ (@ FEARG (@991 Tl 27 ©F oo
elm frg AR ARGz F2@Ie @I FE GHAERETS AReTS 27 | &fsfb SrEe
@ @30 T @ b Teom 2| @B @ bR WEkie diFm Sesm w3 e-

ORI (AT WO Refew ¢ (@R oien JAE N1 M@ T4 Sy
TN F© ACE 0L TG ARDIAGER & S oife] (26 (=26 (SR (Vesicle) S
(S ACF | 3 (SO GTF AR AN IS 2@ MR 2T ENEER IRFfE a3
fasidt /B 10w R S, AE UPHIEY, IEF A ATeIIET (envelope) A0 | STPFIGIA
Tty =G ZiaEe ok Sern 2@ 13w AieiE Alters Qi 2 €3 G FeiFmefm
TR eE 2@ oot i W @ AR afol Mol ¢ swres ARGz K@
OB T SYPICHICEY SR I | ST N @ MBGIAS SHAICEY SAT T JIZ©
23 I ©ItF @foIEIe™ (Epiplasm) A9 | €313 2fsfb Sypieaitaes i @ fa-sm 8 wieas
H 7 (1% S0 Mo STETEMRE (IR e 2@ <66 WS et Sest
I | GBeiE Aeifde srpEEeE iR w1 (fha 3.14)

(¢) SOFTRIN 6 STRTCRIEIR Mo & RS g o

SAERE0R [feq wora ow [fen aam svem @1 1w o o191, (one,
THIgfs, Toigfe 2o fKfen eaa =0 | SRR Sy @i o2l 9ft. @b [+ zre
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AR @ TG YT G0 WG (@B 7 S, FR ATE SIS 28 0O 6
(Unitunicate) SRR 361 (6@ 3.15) | (VA9 - Sordaria, FEeER1) FHESE @ T SPHAF
o @bt [ Gl aRHBEHE (bitunicate) ST 751 (od 3.15) | ARHEMEs
SIAFIE AfRE ABROE ACESIHPA (ectoascus) I ACFIHTF @3 fCSHAHE ArTSHF
(endoascus) A GBS (endotunica) I | BWZFS - Pleospora (TASTHIAN) |

SR AT 2 O (39 M 22| (79 AT &) (P SRR Sl Sk
23 fow (5@ 3.16 b); TARRG- Trichoglossum (GRTFIARIN) SN (e SHRFFETE S2elCsl AH
TR T AN (Operculum) T Y0 (9F @99lfeT FH® 2301 (THIZFE- SHACHIIEAD)
(6@ 3.16 a) | SRR (FIF SHHFRFCE S2eitor B A 6 (slit) AT 27 @R G2 2102 SHHAFE]
fofe 270 (Tmizaet - Ascozonus Sy, 5@ 3.16 ¢); g 77 (Syr=iafemie) @ A
CFE SIPTRMT oIe e 20 o SppTeicad fofe =311 afre @f* ©iet smona v affefs
SRR SIG0 I SHRTRIEY Beod 23, 68 SI5ha @ (5@ 3.18 b) 3l SGHa 0 SRS
ool 200 AT | Ao SIHHIET 60T @ STRTRIEY Seolm 26AF e NEIPeR #F
OIIfEFAT NRGIFFT et 293 | S SGHa I (79 Tesiy 26T FIF, T AL WG
@9 T LS T A WL g 2ENs g SppIicad e speisiad o sifelfis
=7 @ 8 27| BT (Tuber) T 2AIFA (G4 Aol STRFIET STPCHIERT A €F (AT
BRG @21 A (5@ 3.18 a); Phyllactinia, (FRETRGRTR) CHF@ AlHT© 70 SHRTREY ST
| Rhyparobius (IRANARIN)-9T (G (@A =4l EICRITRCEH Philocopra curvicolla,<
(Rreesiofal Sisfee) (w@ 2fet SPieT @re St @ Sest 23|

wCicad, Rfen wigfen 2o Am, @ TRigls, ehengfs, e wighion (Rfen
ESIICE| Fabospora sp. SRR, FIBF T© (sickle shaped) (Endomycopsis selenospora,
QCCIETHAPR GIETHICIR), W S (Nematospora sp., FRIGICHIA) STHIG ﬂ@@% (Claviceps
purpurea, TSGR A T | SHACHERGS At R RIS (Tvizgd - o=t
209 AT | AT SIACHICTY @@7{ A 3“@@ (@, siofer Qe Ascobolus furfuraceus,
IR FFRER]), I @ IS FRE 27, O 33 BfsiFam [iRe zre i
(Neurospora tetrasperma, WEICHIA GHr=Iasl) | IR STHAIERY @&l A Pleospora
(et Tojifr =@l (oq 3.17) 1

3.8 Tz A YR A PO (Fruitbody or Ascocarp or

Fructification)

oo et AHE SIAENIREbITE ZaFeFRiz AR 2T 7 I CFEg 790
T2 A SIPTIIS (ascocarp) B 27 | 2ifSfb STRTRIRAICR S0 I STPTFRT @ ST,
(T TreeItesl R ] 2IBE | ] IR SRR AbE oidw 0 | S g gt 2iEw
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(ATIAFEH™, Paraphysis) ST e soraeed N AE | @2 SIEH @
ANAFRIPIYET @0 SPTCPRRCAT T2y 5101 (A LM (Hymenium) I TIEE | GGG
SR (AT OS2 (@ SHPACHCE IZIE SR AP Tz & BB TIaw el
oz 5g, T9 &l AnfaTed T o1 IR G Tl TS (AR IR
ST IS (Peridium) SNEF AF2FE Tt 2FEF ARe AbE i JafFs A

3.8.1 AR Testine

SIPCEI Besime X T Ao AT 2eTF ST (AFB | AFMCE TN
SIPCHITET 23 TeoAve gk OF (ACF ST SeAMe 2o AF, ST (O
SHTCFICANTTI BeoAmeFia 23T (A TR #MA eHAIgE T 23T Tl 2o AT |
3 7 QT g SyPREmISfera M S1avTE =@ 2TREEE (paraphysis) 4feT 19 |
SRy T 2R Sy, Sy, SrEee 2w ¢ SRS
SR I (TT00 AT R TFTHo ST ol 27 | SFrIess fXed <t 2izis)fe
O AN GO (@ B (STAAT ABR) (o I O (AN (Peridium) I |
GrFeg (@ fAamefet sFeaim O 25 (1) TP S (@9 T e 849 vzt
3! T (FIEANG SHAICT ZIZ I (AT S @ SRS B 27, (ii) ST
AP AT 3T 25 NG 2B GR O I, (i) STPIPRICA A FTolefgest ez @ A<
I Srere 22w | (fog 3.19)

3.8.2 il awiaeew (Types of Ascocarps)

SPPTCRINEROCS AP TR ST 200 o1 B I | G N 24 fox eplg
= (1) @2EONAPTN (Cleistothecium) (ii) STCATCPRIN (Apothecium) € (iii) coifFeamm
(Perithecium) | (5@ 3.20)

() GROOIAPEN : TEwmE (IS @R @b @ (widfie SFTen TN T ¢13)
o Siefie @3 TREWAN (TS AR TAS | G23LF FHAWE Erysiphe
(afeiRf), coffiferar, symenafemer gorifn smey @l IR (@ 3.20a) | Alx=eTs
MR Wﬂ‘\l\(.\%(ﬁad (Erysiphe graminis, QR2{Re alfife) A SHIATCCS (appendage)
T 2@ A (E. pollygoni, afzmizfe sife1aife) |

(i) SUTATAFRIN : (RS oo @3 @3 RN Bl F=viofgest Az T | @2eE
TAME Ascobolus (STPTRIRIET), Peziza (Prazen) Tor =2al@ @l T (6@ 3.20 b) |

(iii) CoAfRAPRN : @b oG FAEER A FIER T GFhe [/ @R Gt @ eww
O T | frwfoE wF%es (Ostiole) A6 | (AfAPTIGT Ty “=eizivT wele
uRewEd FF6 (ifFwhm (Periphysis) IS¢ 1 23T A | Sordaria (AR,
Chaetomium (REGIRRIN), Claviceps (FSEI#) Teiin waiE lfefr @l "
(fo@ 3.20 o)1
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3.9 SRR iR ¢

wigeRd (Ainsworth, 1973) @we waitFa fdAfRey SRR SycEERE
Tl Teme A ES-ag o Sl vl @it oie w1 2@ A e v
AR ST w41 2 |

SPCPIICI!
Ascomycota
I I | I
(I C RN S oo i M | R | X X e | MR B | [ B ) e X e

Class : Hemiascomycetes Class : Pyrenomycetes Class : Laboulbeniomycetes
@M : 2GR @ SRR R | DR T € P B [
Class : Plectomycetes Class : Loculoascomycetes Class : Discomycetes

EREIPNRETA @ =aera SR 8 SIPEICHR (@ 23R Fie Sk
7Rl SIS A 9w [ii wme Srefe | v @R S aIeeiE Seor = |
R0 @ME (T v L ALy Tl AT | THERd— Saccharomyces |

CEFENEHNTT waeme Taor @El o Tk AfE e T, wdfie @t @
GFREOIARTIN, SyREefE FemEd W SNaieeld Afes | Swgad—Penicillium |

AREANBHBEE (0 TR FIE Ao ¢ 46 WY fowwa AR I e widle
toifeafrm, TF e S eSS Alere «itE | nizgd—Claviceps |

SIETSTPCRNIRPGER Fome “Sucaca” Zena swl w1 @7 T W 5y 58
Sl TGS RIS | SR @ SCETFRE & SeeE Aftes A | Suizde—Phoma |

FARRNEINEPTER SeeE waiwdl AR SoR ANWE PR FE AE GRG0
FAME Bfe 5y, AR G MERGIRe w5 2@ A | eifRebr egfon wemea [
Wﬁ’%@ B-FT oG SR A | SHiRg—Laboulbenia |

ferrmiEPier sfre wmz Reee@ Tye e w=mal SusiemIN @3
SEPfE TSI Altee A | Snizd—Ascobolus |

3.10 &=<oF

SN TR W W SRR Sl GRenE el @efe ddiee
CHRETeRetRd, SIdfie @A e @9ffet 1R W @R (TRGIebE BiRifRete wi Srysife |
g SIPIRNREOR S G @A T5iefqrst Teifee @k @3 Gash @es!
CF(q FEMCSERYT MW FT T | R[S (@ GRebE @FTels GF@ aissn €
FifaesmfiE W 7Y vt ™ @Lce ole AW qE T FTT GIEES,
Fite «fox =g T | SR T 3l ARfEs STRRAeT 7% 28 e fBame wi 93]
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@ft 433 s sl fame MeFam jfta sz Fwhe Ko Tiow Fiawe w=i
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(A, (19 TR € FIOF o I | A Fofe] Al FHEGTOR SIGWa YT ! ARG
(mycorrhiza) o197 6 (@N- Russula (M), Tricholoma (Gl Topfr |
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(Pleurotus spp.) Lentinus edodes (=512 Qc\‘oﬂTbH\) o7l | ST TGS (T TR, s
THEINS IEFO 2| OIWd FRFOA AN [ SEA@oy, @, Amanita phalloides
(SIITIfeG W), Amanita pantherina (SUIFG! sieaR =), Amanita verna, (SHINITEG!
©I ), Russula lividus (T ffewm), Lepiota morgani (@B =) Tepf | it SEELICH
@2 TG A (AR (0 G0 R 2l TGS ool @i Tg) 2% 9609 oI |

SR APG € AT 2@F TS 2 @R T AR SJfASCS WAl WG (cereal grains)
T I FoN 2 | TRl SF @ROSR@I0R o Jwce IR [Kiea Sfemm @isl
7[@?1 Gelj WA | Coriolus versicolor (@fRes wRbRwd), Fomes annosus (IR SHImT)
3wl 2aIF PIIT (RS b (white rot) @R Lenzites (meizio) 27t 2aic IS AW A5
o Ree e T I |

4.5 JHG SO

et (72f5 Rrevaibiags TR | @Biee @y (TmeE) sfte 2w @3 T
Teoi 27, ©i2 T @i (Primary) MRARRIN 0 | @RS @4 200 T2 22 Teog 27 047
@b 22T (multinucleate) NI AN, #Itd e abe 5{@ @ o a3 Wefsam [JfEE
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feifes 2w vl Fawe Feir Sewm s | 2o @Ffbenta sy sxfke @b @b
OIpeFIafel A IS 2@ G OIIPETE FAfReTS 23 | G2 SIIPGH(G ¥© G 200 F 93K 97 bIeA
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b-d) |

@RS AR G, @3 WSFTR I8 Fawe 9n | 5 @ @ ow@ @b
fa-faeleam [RBe zre #iiw, Tnige Coprinus ephemerus (@RI GfFRER) | =<K
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(ii) Rhodotorula (CTHRA) €3 Pullularia (SFTEEN TS 28 STOR A1 IO 2GS
FrfsTaee P e T FA 2|

(iii) 2 (MDNCE IS =@ AR I oo T @R TH Wike FW sice TG
(Nematode) e T (TR - Dactylaria SIRF6EEE; Monacrosporium, (FIERC=REIN)
(5@ 5.1 a) SN SN2 WNGEICCT (02 TB2R[EN AN PR I @R TGS @@
& (SWZES - Harposporium, 2eAc=ifam) (6@ 5.1 b) | @3 355 S@A@Iof IEIL 24
@, Arthrobortrys oligospora (SRR ST KA Wﬁiﬁﬂ GITSF Nematoctonus
spp., (FEGwEEP) @@ [ smid TGhim 7R F@ a G g @1 7@
(Kennedy and Tapling, 1978) | <& ®©Ita Wfce Sfewa @15 SeAmsIal fsiGices 2y SR
(FEICS AR FF, wdie ST sfore ot fmge i AT FCTIET (Biological control)
SRHZE FCI |

(iv) €3 (SIDICS S 21 TR AW N (A (Tniggel - colf e awife) spfsaaits,
T A (Tvige SRR o) (o oF, TLEnd 29l Seolive (| PSR b3 ANE
2aqIed Affens 9gg el |

TR Pl

Tfet @19 BAM - Helminthosporium oryzae ((@RRACIEIN @ai3fE) 49 otz
QWIS et el ﬁ I | Alternaria solani (SFORERR EIETI) SIS RREHe @A I WK
125 (Early blight) (19 3% | Fusarium oxysporum (RSN SRHCHIRN) T2
AN T ARG @l R I | 9= S IS z@lF IRz 41 [ Sfewma a1 g
GI9l % G Wi |

A 8 TRF @t e

@3 ceifts v =i T € SR 2K 90 v C@lol AT F0E (BWIzde, Trichophyton
microsporum (QIZCHIFIRLA NBEHCHIEIN) Zerifin) | Histoplasma (RGSIgNe) MGE@T (02
REBIZEERR (Histoplasmosis) <SS SRS (@191 @ S| Geotricum candidum (GeGzm
FAGTR) 7ATF =AIF @N GIE], SRS Bl el (1S 7S FE, (ONf NGET (RS (o
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AR F0© W | Candida albicans (FFET! AR TN 2T 2 € AR 0L, WP,
& FECTCPA (Candidiasis) TR @191 9% 6 |

5.4 oG 5w

g 52 SO @A (Rhodotorula, TSBIRE) T AWM JAF 71 WETI SIS (T

frew &b g WEAGEIN | AT apg = e [{iHE @ @fs @ g Fefiars |
ISR FRT-gee fe sifde (AbBF-1=Br 1968, Bartnicki Garcia, 1968) | Rtew il
Wi (weg @ (@@ w9 ey [ R, afre [y g o%@ s (Dolipore) € e
ABIF AFA Ft A (Clamp connection) (FATS 2T AT | @ (A @RI T Ffa
TS @RS eI A SR @fiw {1 e

S - 1
e Sifedl (A =<1 1 *opz ([0 W@ RIS o176 TG

1) wrf TR @Rl e 5, e S I Ik
Alatospora (STRIGICHARN) @6 It =g |

2) Rhodotorula (FCOHIE) AR RfSTace T e T FA |

3) Dactylaria (GI6zsmEaT) (oice T T @R @I
Arfore Tfgr ferze 531

4) Fusarium oxysporum (&N SIRC=Am) Felsite NG AN (el
R |

5) Sfen ¢ W@ TerE (e (@9 e o wEw e

6) T TAREET @SS eI ST @R |

7) T TARCEET @RSl e [Roew 2t a3t e ulRE 2sww @3 @fita
AR Aty =T AR |

8) kol AT ST AN |
(TGS, T, ST, 7=, A, @), Febre, wm, SR, [Koer bl e Mg,
reTam FAfeeN, TSHERINBEIG, SHHENREEs!)

5.5 e

5742 T@N 2R TR AT 1 FECHRMZED’ S TEE ZalF (T Tl SrifRe

3 S IR | PSR G AT QST AT G T A |
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TGS Trele AILRES NBACTRNGE AESI Al G HITa (Fragmentation) NI
10 | TR TAREE @ifdce g 70 IR0z AR @9ge S @9 (asexual spore) SAT
2 | FGR, G2 T Q@IS (FCa (SRR - Rhizoctonia, IRCEEIET) Seoler Gael affsl
4R |

@ IS TG TS ST AFT Tolel S5l R | S Gl IS FRGSTRT
S 0 27 | FCESEY TOIE ST (g FH2CGIRY ST 20o (el T | FTBCCIERS
IS F2FIF [ (2T S SETS)) i, ST Iy A € A7 (@b Tesifen
Mg % &R (SAiRRel - Fusarium, Feewiam)] (ba 5.2) 1

a3 C&ﬂ\gﬁ @ =@iF9ife1 (MBI SA9SIE (loosing) @ (&l T o Rers 2iRwwlofera
TR ﬁﬁﬁﬂ%\?@‘i ‘“j@‘ F(F, DFK Y09 (Subramanian, 1971; Tubaki, 1981; Hawksworth,
1983) SIMAE FR@™isAia (Hyphomycetes) Ga 341 2T |

5.5.1 FGery ¢ [foqesr =@ Feme

ﬁfﬁﬂ%@@‘i‘i@{ (conidia) MHFTS FCEFIET (Conidiophores) SIS S |
TG e MideTel Aitere Sele 221 200 Teog 2o it WLl ReI oedia e
(fruitbody) T2 T AIA | W3 FTAMZ ARTS B T ¢ — (i) PITI (Synnema), (i)
ARG (Acervulus), (iii) CPINCATSIFTN (Sporodochium), @R (iv) FHFHfGTN
(Pycnidium) |
(i) Pt ¢ arwee Tt FHfCetrRefer Fma oI =it AN T8 G3R TAET SiRH
e @ #1-IfES | &b =1 Sareie s 23 SRS | Sizge - Arthrobotryum (SHRRIIG),
Graphium (aiiFam) (5@ 5.3) | @3 439 FTAME FENTN € (Coremium) J&T T |

(i) SPAAfSEa™ ¢ TwE AT AT TN
o G3% #If7ATe 2@ G P (pin-cushion) | 2RI : TR (cushion) @ 7 T 7l
I 515 (B, Stroma) B @ @78 @ oA grw | I T AT (parenchyma) 7
<igfe b erRefl Bern 2t el smrgai i | 1 A e g e @@
AN Spele | 2ol RfveriEs wsrerl wﬁ%w' <R T GO A
@Qﬂ’{ﬂ 2 a?ﬁ%\‘swil YIS Lﬂi F ;E :Tm e ‘1‘ lﬁ. BEAEYY (Pseudoparenchyma)
I eI cvnw@ﬁz?cmwﬁwﬁﬂﬁmﬁ

N CAGITRAL (Colletotrichum) | @FGEIGIE SprRfeeamE K@ FET =% @N A H o
(seta) (74l T BT (5.4) |

(iii) cooicRIceRea ¢ «ft sprRfeSaeR «ffafde 391, sidie arwig Tz ffifte F 200
Teoly SNSRIl e Tpiae | FECSEIET waels 2re I FHBeEy Seam
2 | SEPHIEE (Webster, 1980) IS AR aFesics Biemg <igfe g1 Snizae
- Fusarium (FFemitam) (oq 5.5)
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(iv) PR ¢ @afst Fice= Tw w2t oNeTE, ARers SF6Es (Ostiole) N fBra G
@ T | Waffet (rice (IRTAPRIGE o 28 A foota PR € SPTEICEY Seod
=7 91| Pfeaiem etk «fefEe 2w (Peoineazs) Fife | Ffeaes abtiea
fToE@a e 2o AMRTS FRCSTHIF Teol 27 8 FAGE IR TS5 o FAe @Y Teog
23 | IO (PR TTLHET 200 AT | Q9ffet =2 155 209 It (Twizge - Phyllosticta
FREIREF0!) 2 &7 @ *2IfTS 20 AN (BWIZI - Dendrophoma, (eagic) | HffGamafe
OF AERENE, T A o, AT (labyrinthiform) 2@3@37[ ql IS TG @%‘@ﬁ%
(beaked) 2 | TR SEAAIRE T eI W[l 97 A qB =7 (ba 5.6) 1

5.5.1.1 IFTBe@IT 6w

FfGereafer omete ¢ e i [fen ewm =31 @aifer RN, et at ager
20e A | I FGeEdR Rrernaba Sk Ser 2o oIt 9@l Sqael € SEmd
TOTAFIT 20O AN | sigeoie ©ita fifeq SRS it TNl 759 1 T, @9 G5
EIfore FUIE AR FAGEERTY qR JFE IZEFH FGEERT ool 2@ @O
TEEFEGAN (Microconidium) € JTHE MIEEFGAN (Macroconidium) I | SWZA
reEaam (6@ 5.7) | @@ FROSEREE SHEEIT=IF (amerospore), - FAGSRE
fEBREIT=IF (Didymospore), IZFM Sjer2 BT FACESEIE FHIIT=IEF (Phragmospore),
IR € S ARSI fFec=ia (Dictyospore) &1 2 | GRIT!
TA(Z SRFFRe FWGSTEY (BRI, Staurospore), FEEF© FGSTHY (RIS,
Helicospore), @ 7 @R 7 @A Al FHETe (worm like) FBe@y (@R,
Scolecospore) (@ 5.8) | Tl TusiaCrBre SMtay @R FEOEYE Teol 77 | Qifere
FeEIa M IFET FA @O M R CIEFE@ Qe I wfFRfSermy At
iGN (Arthroconidium) 8 FOTFWBEEY A HEGFCAN (Blastoconidium) J&Tl
7| PIRNCTeR SersE@ Serl IEOSEIE @ = PIFHfetdy (Pycnidiospore) @3]
Y FCS (T FWGE I a7 (apical part) &g (AF @‘@ 23 O (AN (porospore)
BEIREN

FfSeray TR, FEN WA T Tegw AR (@NT-RE, T, P 29 =1 @@ R[fer
oia 39 R[fen ses Fm Tiffea Fe =) e 3 T8I0 R TNs I T 2|

5.5.1.2 IRFGSRIT-BeAms

FACSRR Tesive 2o WeFa - e (Thallic) @ FFGF (Blastic)

(i) M : GrF@ TR @ @ FRTeEY ST DNE IE I GR @I @ o
2o FOEEY Teo 2 (12 =il (g7l =ile 1 2@ Rrew aibl a[l 72315 T’ @9re
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Afgere =71, widfe GOFE (@9 € (@9 TAMS (SN AT GFR AT AT | SediFiea @3
Wfore Besly 2| Bz - Geotrichum candidum (fesTGem wimteem) | (g 5.9)

(i) IFBF : WTFE @9 TR @G @ oI 2o (@9 TeoAw @ iR o™i et e
@ faren elibl =ikl AAFFe 2@ @S “Afe =, S qrweE @9F A @9 SeAmAHIA @i
S (M 2T | FIF0F Tesive ST 12 2FI— ZENFPGF (Holoblastic) I3 GGG

(Enteroblastic) |

(a) ZENHIFT : G FOERY T (@R [ooEa @3k AfeEa Tew 2b Ffbemed
2B TAME SIH9Ze FE, THIEI - Cladosporium (FFTOC=NRRIN) |

(b) GORIBTT : ATHCG FAGSEY TAMTIIR (I (FITG oo 2D FfeeEe
AT S SIHaze I w2l FGeEgT bR To)f TgweiE AR o AN TUW @9
Teofvepisl (e aifecaa @iblea 973 fecrs s e foscas @bl Seste 2@ sRfberay
Teog 27, O (P12 SeAme ofere Gow A ez (Tretic or poric) Teove oS Qe
(TMIZR9 - Helminthosporium velutinum, (ZERCACARETN (SHbaN) | S GFLFT oA
7S 701 FFaIfefess (Phialidic) Serma #7fs, qrwrg FHGeEe SermaaR @il 2= Rraerze
(Phialide) T SI=I<F6! QIO M@ (A0S | G Fraieiizees warelel @5 O 8 (i3 o e
CRABIATE TS Z@ Tgel FGSTHIR 7 T | @2 FfCerez aibRb i T ©i 7
77, widie Wit RFaeTie aibicas e o @7 | (Tngeel- Aspergillus Sof1Ffean, Penicillium
(ol 2on |

5.6 *BRAIGREIED (Parasexuality)

(T e SAIe! I SRS e AREe T @3k AREER i Afes Trge
Siere G O SIGY 403 (HRICZ | G 361 P ARG Al AT & (Parasexual
cycle) | *TRIGRRIETD @& Redw af Tce aecismd, e, Fawe T34 @R @R
A @R S A RFREET (Recombination) ST 96a19ife1 €5, 8 ©f (izd @
AR A=A A G 5 @ WS oA 96 W | 9F FAT @ S JRSEE @ S
6 Sy Sl ey (RfRemie) i &b iR, ©f 96 @3 srRieEREbes |
ANAERRIEAD 22 SRET I AToFAce! € @717 (Pontecorvo & Roper, 1952) Aspergillus
nidulans (STFARREET ™) TN =a@ICF, @ADL 2AFEEE W TN Emericella nidulans
(GEREE FE®) | ATTSIFIE S SEE Bald ARG ¢l oltg, @,
SPAEIERAOA @7 - Cochliobolus sativus (FFESTERN FiGeR), @RGSR IHE 01\“9‘\2/@
- Schizophyllum commune (IBCEIFIZEN S ), Tezt @fig - Phytophthora, R BRI
(Buddenhagen, 1958) | “naeramifsi afeiie gstgfia sigm wrafre zm—
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(i) DRFHREFH : @7 2T TmareeiE for 4t FaEe 23w AT T
QIFI T GF AT SN RN 27 ¢ G BT (@I (A ¢F I Gl FS
AT I @I A I | 930 @ fom efen ok el Reiftre zre s ¢ s
NS 2@ I8 | @3ei@ 3 @DiEmRets (FeFamaf feraem) aizstitmeg
AR 2 | @get RBEHEE (Mutation) TS @3 @ERTRes TiRAfRN @biEmkets
TR IS 2Ce I | 4Eeid 93 RERTIRSTH .

@OIERRSP™ A= (Heterokaryosis) | @G (Homozygous) €<%

(ii) FfResmR : oo for FoEFamefc Wmm@”ﬁgm
[VOTPATACE (ROICA] Qil ARC
AT A e 2w (ifResm) EhiErsiza o <
(heterozygous) T62T ST I I GR G2 ey
ae NeiFamef afve At ANE=ore (Parental) 272Ee Nefgapfes e [Keifere z@
R ATICS AIF |

(iii) TO2TT FEAN Bt : TAER AT ¢ Tare FeFm [/ e @hEmkebs
RN 2o 2R FFGEEIR T fTarEe FHiberEde Teom 2re A | foame FHibery
wigfae 2 e AN Seol Fa0e HIE | a2iel FizEs ¢ T e wfre
EERfRels AR @ e REr wgeer @b Tars Fekmm [ i,
G2 2RI geed I (olme foame e (o Fare S|

(iv) TRGIT shiresix : fGare FefFarr R ww s a1 9o, TEGIHE
TR GO TG AW | G2 FORESIEE FCE G5 AR Al @IET (Homologus) GGITSICR
T &g Smiaem Aeeifde | (Tvie - Aspergillus nidulans, SiHREe™ FEems), A.
niger (STPAEE H90) |

Cre FeFmee Pkl egfeon| oz Tare MEErieR Ny YiaEesd
AGIRE (Haploidization) &fF 7keifde =1 «fb @it afsam =% | wee Tame
TeFnem AR e T sivam b @it I @eEN AR IS A, T
2n-1, 2n-2 (SMNGLES WS, aneuploid nucleus) €3 St FACS ACF UR SR LG
(n) Wiee =3 | SPeNREET e ewifers 100007 s 16 cwea FiaeiReemieTa ool &
T4 51tz (2ICoFace!, Pontecorvo, 1958)

(V) JIATT I BAWH : NATCIACT T T NI 208 ZN2AET IS (F9
Tl 2 OR 92 (Y FPR© 2@ T9rl YA NSACTRICE 3B 27 | 92 AT A TR
@ @0 Tga @IRERTE 2 (-l IR
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AAERRIRT efe=n W 2w ey @@= 2@ —
ARSI ———  Fftenl ———————  giawe Nemam [

@IETifRebs TEFFmIE
fGrwe e 1%
NGt Fhreem
@TZJE?WW / fCawe FEA Sedimm «———— foamerEy Sedve

AR ToAM (Torl ([RTT5IT)

@Tm% FEA T (Tl (AT T9T)

IS AACTFNHADTS (T o ewa Seget Zeiens @ wifesns w61 46 w60z, g
@3 72 el (@I AR @I St A ARefEe 2 9 | (T G AR FifRe s
7 WehP G ¢ AT @ T =W | Webier MR FhiresiEa TR ey
e 96 | AR fefe el sepie aearm wifkesmiig 7 AREHe
o pelte A @R AREIHF FOREST G | T, RIHEHE DR @ A AT =
fawe MeFIeT glzrese Wi ) spfiwite afsm sikaifds =

5.6.1 “RIGHEAIED Jg

(i) ST Tele] 763 maies ferma siwibg (fermfbmiet smist), fefa s1ea zmee “niermifa
IFE K |

(i) T TARERT @ T8 =g [Kiew M (@m-=rifeaits, Sens Seviv,
(e O1F TerAe 29ii7) AZ® 2, OIME SHONR (el ST I 781 22 2 AT ==
(@ - (Ao tofda & Tae Wit (oifafiferis SiReitees (24 w12l (@ifbe Sesimera
o) SHSER SIAAREEIT eq3fE ) |

(i) 9B s aws TR TWAREET [Jfeq @9 SRl wwoy ey g B
el FF aR e B A |

5.7 fCehrmiRbR @R

32 T TR @ AT BGIE (T ol S AR @R AR (@GR I G A
3 RRBIT 0 ST fCSHEMREIo (FRf TNoAEah) Soifes seee a1 2| (@
T TR A L (90, @B TR (I T SYPTEINREoE SRIE @I W
@fSenRiEbr asl Zmeiie ame, widie @meme sFl o AR o T for e
TE @32 Tolee «ca AR z@RE | oz @3 TR Ffaw g werafs sikeea
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(GIBIeE FACe €3 3B | @ Toisflo a7 Jfui ooy wizeeme (Ainsworth, 1973) foafo
@ Tofd FcafeEm Jore SdEe (e FHEG) Seolv @3 fofers |

GO NIRRT

Deuteromycotina
et - FIEBMIRFTA ceifel - RCERFG celfel : PreRFiG
Class : Blastomycetes Class : Hyphomycetes Class : Coelomycetes

FECNBADA @ida 2qeal %96-99 Nro! (@G (FIEMSN QI Gl 2@ J=om F

S | TLfie MG @7 ARFACET NG Tl G=CFIET S 27 | Suizde—Blastomyces |

RCFNBPID-AT ST Gelel @ FOSETR 7l 7Ti1fre 27 58 «ra STl ol e

3 SPRRESAIEE W o = A | SR asfae z@ Mew 8 e sioe
I | SwiRd—Helminthosporium |

9 PETERATA-93 S T @ FfSerEg akl it 27 g o sfFfa

RIS A STARTCSAER & T 23 | Snigdd—~Seproria |

SERE! - 2
6e ©IfeTsl (UG = | =< (02 HE A o7 F-

1)
2)
3)
4)

5)

6)

7)
8)

TR TR @9 G a |
T TR 8 HHOTS Goel ol |
A Tl DT R MG T4 27 |
IO TR 2RI @R Q9 T , €
_
TFSEIRAIN 2aI(F 7' aFE FEGERY Teoln 27 | GFeFF 28 (26 IR G, @b
8 9 oHF T I R @, @ford _ F@ =)
el eI R PEAPO FACSRYF T 2|
FIGERIT Tesive 7Ffs 7'aFR @32 a9l 2o € |
TR TRt (@ e ew O Amfs qme, «fbe TN o | @3
ofeE @ Fgs)l ool 2= Tl fibe e e
(ST, SeeifRis, Sresfe, Siel TR, 51, Fie, P, SREsFEns, symfessm,

TGN, fTeRETAT, cAEEN, Gy, AN, TE5its shi eoF,
ifers, ANANCRRIED, )
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@ 7R 5.1 2 (a) Monacrosporium ((NICFCHIRTNER) Z2T e Fiw wmy WG |
(b) Harposporium (AATHEAN) Sr@eo&1al 2 faiGe ¢z okEs
(G (2 =i wifeme) |

5@ w 5.2 ¢ FNECEIE]
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5@ TR 5.5 ¢ Sporodochium (CCACTIRFAR)
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I—-—'—"—- wfoen

forefafeeraq
(FRfGeray)

{Phyllosticta)

{Dendrophomal

Baar 5.6 ¢ Preffeam ¢ Proffoam 1z s Tor shiferer
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f
TR d

foa w2 5.8 : Rfeawm sffoemy
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b c d

fog T 5.9 ¢ FRCerez Kfoq gz Tedme s |
(a) e Seoma srufe
(b) ZEAFFEF TeAwe oS
(c) GoIAFhoT GoF Tesima oFfs
d) GTIEHFRGS e Sesfvm wfs
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5.8 =M

a3 GFFOCe T IS TF® O T—

A TNACEE ST SN RER 20O A AR OGN SN ATEN 20O AN |
o ARG TR € B, T TR 2New FAcS A | @2 g (g 707 GF @
ZreTe S T v aibla g wiEsiferm ¢z [ Roew abie @M et swen T=e
TRUTE | T — SA[G G SN, SN Siole] TS FACSTIYT AT 7907 T3 | FIAGETRY
T — G, T w2 PR | iFfeore ¢ IfrseiE Ffberem M @ha
o 1 IR | FAGERGT T 7l IeTe 12 2 :— i @ FitoT | o Tesiva
o TR 12 e 2— ZENFOF ¢ GOEFFTT | @3 @fdte @ Toe Seife Te
TTefferce I Tou (@Abt@E Tu WG W3R OF FFe FRIGRRIED T @ seeE [<m
s Tofrfs | @2 afiftes aeion® ¢ Fiftent dveEre @9 wwe TR S
AR S#ifRs | 7y al fzema el o e NG Rerses
96 | TR TR EE W@ @ (FCerEd)) Tesm zen fefars foa @fics o w1
ZEE G Q9iffT 25 FCCMRG, DRt ¢ St

5.9 eI et
1) TR AR wEfeF 97g 0T T4
2) oA wEmE [ (@ TAmE (A @3 e AN @ TR TeREEete @
fRferema ol Tame S 27 o fog o712 skfeg ofq e |
3) FGSTay Sesiim afel A I I |
4) RGN e aFn AeEwet 39 w7
5) B forgw —
a) RCEREDT %Y
b) Bl ¢ ciiRitels
¢) SrMRfeTHAr @ e
d) sfGsEgn Fow Seol 7o |

6) TR TS Al CCEENRETAE @ Ffaw @i a1 w5 F#1 (Form class) &l
772 IzemeRd g7 @RRTeT 93 TSEEmREhae @9 @ @it o w49
TR (AT A2 B&FE AR O S 94 |
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5.10 e

S - 1
1) 7=, SR, &
2) RGEE
3) Fm, =S, ik, @il
4y ofes
5) fereils AT
6) frenatk g8 WA=
7) SIPTCENIRCG!
8) fETHEMREDI
SR - 2
1) SR, el TR
2) S, S
3) IfRfoe
4) o7, Prea, SypTRfeSer, e, PrFeas
5) SRR, AN
6) fUCREICIE, @RI
7) iR, PG
8) IRCRRIED, WL shree
N eI
1) SRR 5.3.2 (4 |

2) A (@9 S AN Q! Wi g R soee e A Solta Teoly 7w | «GBei
S Gee TeAfFe e o1 S et A6 | Wi TR B FfeeEy
T AN GBI FAWR (@N P, s Ten) Sevm w3

@ TR A i AL —
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@ TAME ARTS SHPFMZH0 8 [P SNREhe Teolg =1 @9 TAmeEd
AT S TAWRS A4 AL 25 (T TR (@ @9 (STPTRE A @PfeeEd)
Teol 27, [ S0 TAME S 79 (FOSEy) Tesim =7 |

AT AT TEF T SR 5.3.1 (T4 |
3) SmR 5.5.1.2 (|
4) SR 5.6 (74|
5) a) SEEE 5.6.1 (4|
b) SERT 5.5.1 (i) @ (iii) (13|
) SRR 5.5.1 (i) @ (iv) (Y|
d) o= 5.5.1.2 (i) 03|
6) SRR 5.7 (T4 |




GFF 6 0 NG (Myxomycota)

oo

6.0 Tl

6.1 GBI

6.2 et
6.3 TG SN
6.4 e
6.5 T Sy
6.6 G 5F
6.7 TR
6.8 EsIl

6.9 T A
6.0 Sy

B SR AT S 2o WCSIRIn! g3 TeBi@ne A (e ¢ @iels JeE
Ny diRenefer et #IfAfoe O | AT SIS e (@ba AIRe SETh T ZEE |

6.1 &I

AT SR (SACR (@ 42 AL ®@IFA A (Circumpscription - limit) T
ROFRCITCEE] G o | Trizde 2 Sl WEsieRioe™ (myxomycetes) T RN (S
(slime molds) It =& 2Iffoe Sima 2 F@To A7 | @2 GFET 2@FWE G Ao
TRFGICEE (Mycetozoa) 71N 7@ @ifdma @idRrieR sesfe e fdh zas e
qmd NENEHT (Myxomycetes) A7 =alteda @fafimer 2 e aries | @@
RENEHBER Tt @5 %A (True Fungi) (A 723 A Tl &4F© A3ATH w2l
AT S (EF TS A SIsifEfors aum a6 RET o1 FE0E | 92018 GTid T
o, @R GPhe € Terve s 3 Reea Fes J7ge 2R | g [y zai Ko
TR 2 TN (TWA 56 FFRe! 1 SIS’ (uncertain affinity) O& A I FA0 |

@3 T @IS GRS (PR IS A (AR O TS bR SIEme &7e!
g 7 @pife @ ogesld waed ERTeR e 7 4 717 R @ [0 AR
G I AN ACH WEAICS NS [FOIE T SFIH GTZ | 1884 AT Saccardo
T @ @ERGH FElREe GRIE Figs @FSmE “Myxomycetes”” WG 2F© BaRPMA
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esl el B WEe Bessey (1950) @id 9 =@i@ (Lower Fungi) I 91 &
‘“Phycomyceteae’ g (Class) W@@ F(E | ATISIFICE Martin (1961) '€ Alexopoulos
(1962) 92 A1 TN (FTMA e 2l (True Fungi) (AF 72F 37 e Keiet (Division)
Tolfelal (Sub-Division)-d e F(E | @3 IBET «FF-1 (Unit-1) (8 Ainsworth &FIe
fRPTRERe (TAETe SR (4R (2 H2N (S iistwl fKeiesl (Division) 2F 2@ima
ABAETONT B ST 23R |

TSP 1983 e ?@W[\WTQf (Hawksworth) &3ifre @fdfemer @3 7w @remd
felel (Division) AT SeTv! Teh feTe S92 sReIRIETa 1995 Al 2if#e, Tifeeise
(Phylogonetic) fRTIET TN FiEN (FEmE (@ite [ (Kingdom Protists) Bl e |
B CF(G OIE ST (MR I QT € (@I @bl SepelfEfs, qm gz ol ¢ [,
TAWCRR 57 e @i @ARTy A st SR | S SRR (Labyrinthula)
GreIT AR T “Net Slime molds’ TG SifEs #fafoe, Sizra ey ZweE=izen (@RS
[Kingdom Stramenopila (Chromista)]~4< 3¢ Silem! Fof (Phylum) Labyrinthulomycota 9
B I MR IR 2 IR0 251 @7 g 2aiF o iTos el Al ARG 2Ee ama
ST (TZ 8 (T ABIE 15w Aoyl Sermi |

JEA (Kirk, 2008) Eifseiars @fARer Siw@ @ats R @ SfF Fizs @reem A
RemiEP e sl Aiterd (Kingdom Protozoa) Wtdy oo fifeq ifdts (Class)
Ree S| 9gel A%y (@IN2F (Kingdom Chromista) WCXJ RAIRRIECENISCHLI,
FRFFRLGEARHI0] 8 TEARGIIE (Labyrinthulomycota, Hyphochytridiomycota and
Oomycota) 7 foaf el (Phylum) I« e |

@3 2wl BrE T (@S A I @2 @A AFTOL (Assembling the Fungal
Tree of Life) & USA A3 National Science Foundation-93 @30 &% (AF Al
w2ia fefers toft | @3 a5l 2002 AT (A Mg S 2004-2007 1w [few frw afswm
@ SRl efSPEafel @RI Fier T BT Berlfe, Kada i 510 IS A (910, AS
S TG A ALGHaNT AGF SifeEwa® (Phylogenetic) GfARen (olte #AifF |

TARTE NG (ATF TR QLo @100 AT (@ FiRW (e A MeAizFHoer sme
SR (@ 9 8 (A TAMER 41 Tefere ™ waiss Aera N o [5g oSl
e Tl A=A TRl et 7R (Airre IR @7l 8P Bl (A0S [Agh! Setvl 76 |
G, TSGR e Amiaize, eAma T 5 FR9f5e T, 4F Spig 8 (IR
weeifEfe, FUme Tue g T TR e [fen smadin @R o | <$TE ame
e FRENEHTA 9 7N @eed Are! 2als A0 W @ AG @2 TG A s
8 (WS A G AP F 2R |

6.1.1 Aigfos S=gH
A Aol ewifen MRt e & | et fradi 2w fors o, Fi @
(SR A | S AN Sfemd (R ~I9&I7 =E A |
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6.2 fdfFete
iRt a1 SRt v6 zaie@ Ainsworth (1973) 4% @ifdrs i FafeEm |

[BlEnEGar)
Cﬁiﬁ(Class) |
I | | I
(i) SIRFEEREDA (i) FR@RENEETT (i) NERED  (iv) e EmRen
(i) SNFNANREDH : @i iwe SFRE T @IS 27 8 @V Ao T=/TW I |
e T @R «fae 2@ Femiemiean o T |
(i) R@BCENRED : @ TR T AT o e die; firardiE
2@ SR FE |
(iii) PIEREDH : 93 @FS AN 1on F@, @A B-Rerew ¢ veEE e
T Gl 9IS B, G ST 47 (@9 IR St ol I | IL— eI,
ST € ArenfeEef |
(iv) AefearEmEEDT - gal [Kfon tRE, 2o ¢ Thldn Sfem SeoEaal
R PP I | @7 cHARITERN @ Bieba e @9 32 |

6.3 ST Ao

(i) @PEfF R, e ¢ 3 FeiFmRe =1 (e 6.1)

(i) R FRAPF CEEs G 1 ¢ TR g 21|

(i) 9B @ PRSI W SRR T SErenEa oow |

(iv) Tea SolfEfere @ SrrenfE, e 3@ G @i 3reite 2w [ W3
SRR dft (G ARFT I& NRCFIPPG 19 I |

(v) SRS AN @ @ S e 27 e Fees T fane 93 Fekmrge
AT oI5 T | G2 NSTNGAN TR T (T0S T 8 ITF FANE ANl
3 7o =@ (5F 6.3)

(vi) SIS ANE @2 AGEICAN @6 AR TG EFERIPEN o190 I, AT 4F 40
IS GFHFE MIGFIPPG e | @R A #AfRER e 9@ o 93 mieFtes
9P @ AR goree 231 (ba 6.4)

6.3.1 @R et

Y SRFE ASTENCAE (2R TARTSIS AT @IRERT CARAMNENT o1de
=3 | @9if [feq I =, Didymium iridis-93 0@ IEORIN FIEIEG SoAERece Qerm Ta
3o e 0 | AFANO GG (ARTFIR TR SAFR Afb 7 16T IS A |
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o cirAIfER ot fRfem wit
() CHRITERN ST o, ASTNCIER TARR BAh 6! AR 19w I |
(i) TIENYEAER TAT ST (08 (LA BRH 519 A |
(i) 9FIF0 GC AE T @6 IT IS T@, Y’ oA AR 1o |
(iv) CHRIRRITR I8 19 20 O @2 CoIRIfERN 32 4es g b oo s@ |
(5@ 6.5-6.7)

6.32 @Y IR AT SIERCSN

() ITT® @RI ol : G2 @2 O] RIS, AR AP Al (ARG (o
o e o BRI 19w @1 (5a 6.8)

(i) IV RIS Tl : B CFCE @R S (T IF AT I, (=25 =5
@z Afefer R sEE 3| (5a 6.9)

(i) SprRfe : @oifel JBRET @IFA g W TT F9 @6 @6 @I RIS T
«sffer a9 w1 (59 6.10, 6.11)
Twizgel : Lycogala sp., Fuligo sp.-93 ((g AAAE IG ST (el T0F |

(iv) aeifSrERef : «rFeE @Eel side 2 o7 @9 ¢ bl e aefeam
T2 A | (BF 6.12)
Twizd : Hemitrichia sp. |

(v) TS @ : arwE RGN @6 e Jee @9Fe e =7 | J89ifel 1Rl
Y PRIFIE TIZI I | JOBT G PeJale] ‘N@T‘l P
Tz : Stemonitis sp. (@ 6.13)

6.4 TSZHO!

@2 T BAFCE S AN (RSl AR I @A BerHF T2 FE Gk @2 A
@Y SIS o sfEfere &6 S AR FE|

6.4.1 TSI Wt

ol 2o @B e RIEEiRMTER TN SRR FA (SR | 94 SNl
TeNRE 2aemd I6TE SRFW FE g 39U TEite 6B FFR | SN I 1995 S
afafaermeET @R Oz @9 Saccardo (1884) TSNZ@DH m@idma (®fd (Class)
“‘Phycomycetes’” €3 4, Bassey (1950) ¥ =@F (Lower Fungi)-93 wr@ofe (xifd
“‘Phycomyceteae’’, Martin (1961) @19 (Division) TCNZEAGER (Eumycetes) ) ifet
(Class) FRE@NEAGEE (Phycomycetes) W0 A A6 IR0 | 1962 (S SHIECINANSTH
(Alexopoulos) TSBFADGA 2alFmd ToAfTels TTABHBI (Sub division Eumycotina) &J
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@ efe A 39 M | el @7 AN TTmE TNNA FIRGEIREIoA
(Chytridiomycetes), RGOSR ETA (Hyphochytridiomycetes) 'S SRR ER
(Zygomycetes) AR (AT 72T FCACE OIR TG (2, BA 91314 fofers | siizamemef
(Ainsworth, 1973) 43 SAIK TSNRI6! 054 TF5TS Toiqef WIfBCANIZRTAIF (Sub Division
Mastigomycotina) N (FETg G0 @il 2AIT sl 002 |

e (Hawksworth, 1995) $1F 225 Gifeeivere @AReicT @3 7 zavmd arey
BICIIARF (@ IfS@1) [Kingdom Stramenopila (Chromista) Sicpioteaeh (Phylum) 2113
W@W (Hyphochytridiomycota) €<} Wmﬁﬁmﬂ‘w (Labyrinthulomycota)
G2 Afore IR G IPTZE, TIE 51O, (& AT € 7T 18s rRNA-GF 513GR
fefers | F1F (Kirk, 2008) €SI SSNZHDGH 2aiFwa 67 (FINSE (Kingdom Chromista)
wresfe feafs 5@ (Phyla) @3 =A@ 39 @ % oo (@i @3 @i sege
R |

TR ST AR (@, 3 MBI AARFSIE A & AN 2, (@ @ T
GO TG ST (NS e A & | GO 0] AN (< € BRI 2w e sfie
| 36 @i FIHCE G SR 2GS S

() R SRPW od FAF A fom |

() WA VEERFEAE SIS TeFF G960 @l | @A ey 2aicd @61 2
1751, (12 (29 S TNE G7d WHfd 2ai a1 Perezals & 27 | a0 A14iReres
TEART O3 ST (T JeT 2 |

6.4.2 ST

O3 S(E FE Ty SRaices RS AF | Whre AFE I @ [Kfew Sfewm A
ORI | S Pythium oligandrum S BARRCE SNENe F(H (61 WA ARR) B | G
YR I QT NS AR oS AN0E AG Toi |

6.5 e Ereley

() R SPIE 4 O I @ SRS A = ARFIF P qwd ez s
T |

(i) @ 2R € B/ MO 513 I A0F SR € BeralifFmi I, T s
e <G |

(i) GME TR TorARe GrRTEEE e | I 73 W@EE FOTEE HaAEd Al
GEHIE T 2 |

(iv) @3 FER R o ge [Keifere 21 3k e w1 0 | e /o @l 3R
Phytophthora infestans 21 @3 S0z |
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6.6 &7 5F

mmﬁ‘m \
[
e
—— sicRfRfEas B
{ ' /
\mﬁfm l fom
D of et
R
(2n)

Phytophthora Z&1 @35 S+l TUIZel T GIR6F ST Gl 8 (T el T2 (72l
AR S TAET (G FEG € GUAER T AS 27, @ God (Fig TSRS
TBeriiz oife 20 9 FEPor Maw gretz «ffe 21 @b v swp@ oo |

6.7 SR

THF =% (A (@2 W@ 2R A7 TG

1) REmEEweR st 1 ——|

2) FEREbeR st (=@ @ 20 ———
3) gEEfeEE T okt @t ——— |

4) BRI YT @FAE N W ——— |

5) GifeRPPR iR T 2 ————|

6) BEARHHR TART Gae @F &l 2/ ————
7) SR &N @lol R waie &
8) aliebifeRm w2 eF =& @ |

(s, sricefie, Seraifam, asmifeanmf, Ser=ig, 2RelEm, Aemmieas,
PreceIelf®, Phytophthora) |
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5a 6.5 AEEIGAN (& CeRifeReE %R
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5@ 6.6 CHRIfERIN 15T TSt Wil b 6.7 T CARIERIN

et 1 e, iy

i

@ 6.8 wiFHbeRN ge =il (Diachea)

Y

5@ 6.9 IV ARG (Trichia)
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(9]

ba 6.10 syl (Lycogala) g 6.11 AT TG SO (Fuligo)
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6.8 iR

ARG T$E @itor Al 271 o3 g afbce 3t I o0 | R o
SPIg ACE I | G SR 2 @ | @31 [few 1@ @O o1 I | @A B e
(CECAFNE! S 910 IR ATISIPIE TG TR FAATIN 10w 7, T @ [wiem 7=
F(E | SEARIOIE &6 (T & 27 | I8 Sejre 2@l Al Proce zai | 93l 27611 =
Tfents 47 ¥o @7 (A | GE G 56 (T € S Gl ATl (el R |

6.9 I eMiEt

1) Rt @ o zals Tae
2) fEmiRbE sew o g =302

3) REWREGR @FAT dFarer FE € O FEY I 78 |

4) TEARFOIE @ PIECel 2ais A 2
5) TeTS (T Tel [PeId e 232
6) Phytophthora-93 &3 5(&4 Il 7S |

6.10 TEINE

6.7 SR
1. Preceienfen

| T CR

. RIBCAE

. oicRfeT

. e
TeiE

. Phytophothora

T MR T

1) @R S @ R wieEifoe 2@ |

2) 6.3 SR SEIDS TR

3) 6.3.1 SR IS @R

4) 6.4.19%0% @ [REE SNEH T4 @R

5) 6.5 S AEIDS @R

6) 6.6 S Phytoyhthora-43 GRb&E ST ZRZ |

© 9T AW
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G I8

oo

7.0 T

7.1 &I

72 IREHICE @ARUEET SR, agiete SR ¢ ST gy, AfeiE
TG Testine ARfS, St siow

7.3 FAZCHAATR T

7.4 AXHANCR SIS

7.5 cffferier cfifRmeire s, agfers salln ¢ SdEfss 9w, ArwaiE
TG Testine AxfS, St slow

7.6 efRFEeReR o -

7.7 cifabifermieR Sxwcs

7.8 R

7.9 TR AR

710  TewEt

7.0 STy

9B GFFH 2N FE SAAfT—

TIRGINRO! € SHPNREtE 13 afe i 7oy adem aReem ¢ citilmiee
fafeueT ore SRl fNdiRe Fa0e oA |

@ 72 2915 FOIE St offf 7Raig T GR @12 Mol ol 5gel SIS @ s S
AT FE O WG FACS AR |

o ATHUE SR (ot (T 2GS SeTqe T4 @O A ©f o Fac8 AR |
o TIE TG (M(ZF 5o (db@, iR TS ARE |

o RN ¢ (sifbiferN el ot I @ ©f IR@ Wee A= |

o UF 29 qbd GIR-bET &Fhe Y Sl FACO T F(3 |

7.1 &I

SRRl 7! @A #ItT zaiw f[fen Tsifelor ur i Aarzel @R wee

(AR | 939 2roe (fan sge: 3 @ el swera Gim Jers I e oz @
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T T @ s Reifie oI el 2@ couf & fdelfer sTRcde Stisie gl
wIRe 7E 2@ THE | FER Ao @7 @3 I METE G JET Sl Y2 SIS |

7.2 ARCTACE @RS SR, eFfere S ¢ SR 7S,
AN TS Testine =S, Seser sfow

7.2.1 e SR

@19t (Division) - e (Eumycota)
Toifaetal (Sub-Division) LRI (Zygomycotina)
@lfd (Class) ;SRR (Zygomycetes)
39 (Order) . FS@IERE™ (Mucorales)

(N9 (Family) . WS@IEA (Mucoraceae)

5[ (Genus) . QRSN (Rhizopus)

7.2.2 eFfSre SN 8 NLAAT W

LGNS 2I5e1e] A RS 27 ST | SIS FZ&2 ST A6 GGF (@€ (7% (Bread
Mould) 36 | #Frwiaica Rfeq Fem SIS (Culture Media) Ot @13 7RO 9 SRS
(Contaminant) T2 SIS (4l T, ©I2 ACF 2IFI9NET TSRS I61 27 | ARSIl [fen
genfs (91RF, (e IS Wi, #I51Fe ¢ & Tofifaces Srts (4l ¥ | ARSI ARCe2
oG ZENe (@ (@i @wifS i oie ¢ Kfen e Tt +9&1S D ow @R Th9 o5
(soft rot) G 3% | T @ Rfen o 2T (Frge @ @9 i »=[ElR 2 T
@R (@9 TLAM FCI | TURA - MHEI TSNP (@19 (Mucormycosis in man) |

ffen emifer @2 zasha Toiwid Shiwle S| @, Fewifs Siife (Fumaric acid)
FBEN (Cortisone) TS AT (I I 2o ARCSAST EOIETFS (R, stolonifer) €
AR ; ABCEANT SRS (R. oryzae) (A g #AfTNT SHEAHIEA “ivew 77; Fowqfa aeifs
TFOF ST TAWH T ; (FE! I (B S AR @0 Sefen FRifeers am
“@=I” (Tempeh) SFOFTF |

7.2.3 AATNE T2& Besive AwfS

934G ey o fofem @3 ifSE 8 -10 % T3 iR @0d Mt 2@ 1 @7
7 CeR vl 12l SR Al it #i@ a= Gt o e 27| @3 =T 2-
3 e 9= S@aR (@0d et ordl A @ ARCSAETE Aml Wk Ayiw FeEiE o
CPCETCR | W] TRPIERICE ©9iF il e SIigfod sfomelfeT @Rt At CAIfERIN (Sporangium) |
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G-I RHERN f S @ @ AREANCE 6 T A= FA0S AR |

7.2.4 THG SO

e @ FEPEDS (Coenocytic) W™ wiefle fRrevabi [RE g S I3
SiSTiferans | R ag =Mt @it | Al Rrevabk [R29 zete 1 owg Roew
A5 Tesg 2re (1 T | &3 (old) ZEFITe f[rew D Teoig T IR G-Il [ LT
3 fJrev abla Sesig 27| Rreralbia feufkew W06 |

ARSI AR Fere foqgpia 2z (@l TR | 9961 21 2 (i) @Bl (Stolon)
3l T A7 (ii) AMSEC (Rhizoid) GR (iii) CHRITGEEPR (Sporangiophore) Al (@R (o
7.1)

(i) GO : @2 T *MREN T «it@d [Fghl T9a e SrefiwelE@ s T
e s T @@ 9@~ | GORER @ O 4G i I, G SR d s
ARERC IR TARE MCF CHARIGSTTIR Teoiy Zre @4l T |

(i) TBH@C : G3 FIFE JERFE EOEE WS Ol Zre Terw @ 4itad WY
(i 27| EF9ET = diemil I§1 @ife] GFME @ ZAFOE 4G AL WoE A0S
ARy FCE, A (ol 4Iq 200 B A2 I 2AFOCE AL I |

(iii) CARNFS@R : @3 INIW TH AR @R O [GMe S =S
PRIFE Teo 2@ AT O TOREIN | CARMGERIEa weeis! (IRl ceimfemm
Teol 28T CARNTGESTRRTCE TR0 AT T© 7ACS T, OfR @2 2GS e (@ree
(pin mould) =TI

RSN 3T AB Ao o Wil | FTHa 2ole bl masce, @it
ferfore 2ot @i | 2iEw apl wAmE (G RRSHIN ¢ FU TY Sfiped I8 | 9Rol
TS AEE ARECI, A@AERT @O A S, SfF 77, NIGRG, (oo 7 e
RIS | 2Tod QTS F@ SIPEFAfe1 217717 T 2@ G JFE [FUR SIS (o7
T

7.3 AT Tl

ARSI e, a8 (T - G2 for eFF AOre T T FACS T |

7.3.1 GG T : GCFCEG @A @ TS T A | AT 48PS 20F, ABATIEE
eI (AF Toe NEATIN Tesly 27|

7.3.2 ST T ;< Al ComiEmIN QU (@epREics Ses SheTde] A ST lEE
(Aplanospore) €% FTE Al (FZ AH! FMZCCIRGT T 947 =T |




130 NSOU e CC-BT-03

7.3.2.1 CORNEA B2 SGaCA9R (aplanospore) L A & (5g 7.1 @

7.2) : FREANE @ A 12 (@ foq a1 2o e coimiaiaerrm ool 3|
CARAR ST SaTSlo FE CARMRGRI Seof o | CHRARRIeR Wiy @3 segfe
Rcewaibla A 2@ CHRRIGRIGR (R S AT G 200 52T B | CARINCRE [
AT G2 FEIFTS SRHE T (columella) ICET | FEEN TR (ABIRNET CoARGSTRIE
(RGNS AL LGS T&IT A | CHARGAER Ny, CRRTEIEE 2be € I e
ABIET SreTe! SRext SRS g e (IR ceidizem @5 @b We [es e A
gfel iz 4o K@ @bk R 2@ ki @qre ¢fae 3@ (b 7.2 a)l
ARG G2 @affet Auzers 7z Wefam (ke = (B 7.2 ¢) | #iftere sraim ceiramfermmsefer
I 067 2@ € (B 7.1 ) 1 AiRere ¥% AR@eT cREiERN Spe FEEE peiet i
TR0 B e (74te =¥ (6g 7.2 b) @ @Rl ceiRWEs ¥R@ e @i I e @9
fN5fe x| e FiaEe sraEygaf At coirmies @l s s Tike 2w Toa
AT WA Jf% T

7.3.2.2 FINZCGIRYT NG S Tl @ AR@ART S Fe€ MBI TE
S T T | GO 2 2R Reen et o e AR @ @i @
FFRATT € 2 Al 7e AGS AM<E TS @ FIMBCCIE o7 I | €3 IS A
2 FrsizreiEaf efope AfEed 2aFteE (&b AT AR 6 | SGPe AR (AT
FIMRCCIA, STFAS 2@ Tl AT o6 |

7.3.3 (@ &= (5@ 7.3) : @R scisfERE SHeeEmn afemm @ gae F=m 6 |
9 GG SRHEZOR DTG G2 TBACRIN (AF S 200 A (=BT A
QT awifod @F@, @S Rhizopus sexualis, FRCSA GREIGEDT) WW@WW
AT Tl e A (a1 G IRfee ewifoq @%@, @S9 Rhizopus stolonifer,
ACAR EHIETEER) |

ARSI EHIENTFET @F6 + AT @ GFMH —* I HAREre AT
s =NFE 2@ TO@ TR 23T Tesin T 2ITHIET T AT W7 77 | @3 [eviw =791 2BHIE
SN (zygophore) & 23 (6d 7.3 a)

TN T 2ITa W T 2@ 4 A NS 0 07, ©d & ~fels
AR TT TRANTFR S GF6 I 4F =Ml Teol T | @3 AFNAE (ANSTINOIICRIN e
(f5@ 7.3 b, ¢) | CAMEITETIN 767 Tarelel GF ST = I A | (Aoneoee 7o
IT TR AT e [ G I [eew AlbF R I, T A0 (@I ERIeE
Tes @ @ YR 2 OF OGN GR *H6IMEE (@oTIoeRIeR IR =T
AP (suspensor) A (6@ 7.3 d) | MEGIFGRIGE (2NGIEE T SJIPSs TFS €
ST (LGS ST SFipes] TR 2 | 2FINorIeRIs 78 261 7 3 o
WEGIFF Al TReen g [Keifere 2w ama skl I 0 |
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SR SHIGIONSRN qiod AR IR AR
AT Ree =0 w1 Aeen wkae @ (g
7.3 e) | G2 2NN AL AL TS OISR
FefFmefe (4 ¢ =) W FifResmR e = |
@ fTefFamefel Fae wieazed Face #id =i, ol
S e T I @ e SRHazesiE
STICIOITERIN b 7 AR OIre St SiREion
@R Berlifre SiRCAibE SRANT=IF e | Seolirs
RN [0 GG 54g @ Fieen el oyl @fbla
A% 27| wen 2t i A wift ebiea 0% fw
Teoy = | @B T g @bl M (@21 1o <@l =
TRCANTIIAMEN (Zygosporangium) (Alexopoulos
and Mims, 1979) (@ 7.3 f)

TIENTFIT Tl (AT AT T
SICGIITCTRNS SeA7e '@ SICGIIwTeTasT 9io
fiem g e effils z7ew a1 Sraie
giw fafEe =1 @R Seama
dfFes GRmREtE  (Telemorphotic)
i w1 = 9 @t Tew B IS
feoe GRe~iifes wnifre g fFafge =
AN 2SAE GIRANGEHF  (zygotropic)
R e | wiResiEEE qioa (v 8 =)
AT = FAIF 917 (@I
€ SPITEGTAER o @3]
sfpcsrmiEES o fiem fascGies
(Thigmotropic) iR Segs |

G2 GRAITHRNERIGR &y AE Sl Carse
FCFTPRME @b SRR (Zygospore) | €3 TRCANTIRT RS mil SIfriE 201 SIgie
27 ¢ TCRWERN 3% I ©iF W anl @9 Sesty F@ (5a 7.3 )|

GIRCANTNE SR I Z0E SN T4pel @35 fBas e get 2
737 fCas ofrar e 23 a6 I a1 0 | O foaee Wefaamh 3« faite afsg
Reifers 27 | PP Reiema T Seolm Bt MeHIeER st 23! A foafb e ag
7 8 @I AT A LA GIET SFIH A AF | AT AR (Fe@ @I (o
T CHAREIE Teoly ANE (@9 =W+ 9dd = @ | Bews T8 g 9
GRiCIRMERIe Sesiifre @gafer + ¢ — o @qa e 23|

TR TGS Z0 G S T 519w (A | €3 T AP (ABA TS
(Promycelium) 367 | (2T Sestmea ANz 9 NEhm e | Satm eera
9 BEICS AT NZGIFF | (AMBAERICE e 78 27 It TEsgs CHRINTEmn, i
SIS CNIANEIN (Germsporagium) 67 T3 | @9 (AMIEATINGE @ @ @
ARG | SINCHRANERIGHE M0 @ PR RS N s, o ot 5y
sAfasIe ARGIRE 2@ @6 FE TR A GREPNE (Germspore) B R | AfFere
cofRmTer R 2 wiEdef (Ba 7.3 h) ST Tee Sestd @9sifE W ifze Fsfe
o7 ¢ TGRS Z TG ASAGEHN 15 FA |
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7.4 GTOF

AR GG AR G &6 | [TARG Wil (FRerlia Gizeals 7=l Tl |
T 9F7 GRGHE FART GRAbF A FIAFDT G I 27 |

ARG GOIENFIED (g 96 28T Tole (2 (‘47 8 =) AT O S
T 2 B | (T G @ W SlE (T2 (A S T SRR | iReelird 1o
(T A ST S 2@ (T e 7/ 8 SRalciia Teo 3 | fTawe
SR SIS 2 7B T SR IRITEEN € FILES &N (19 | TR IS SIeEmoIE
TR W0 IR | @iiEy Sgiie 2@ T 2T (7 TeoR I | ARCEAN GG
wrfofes Giane (g 7.4)-9 el 24|

ST - 1
e ©ifetal (At =@ A =W (@R FE T o7 g |

1) [ARCSAR AKReTS YRS T |

2) ASCGACE ST @I AW |

3) ASCHACE Swe (77 RAGT |

4) ARG Soe ez Torela 2gw @l AR, 99l =& e __
I

5) FRCEeAT 8 AfSTe Trele Ao (A |

6) AXSIAGT ST Gl @ (R W0 96 |

7) AT (T e A 5o G T TRNE I Sesld 21 | SR

@0 o7 A TR g T 9 I
8) ARCHNGT (T Treltel T fEATE (@S S PARE @IE (|

AEEC, EHRDE, COEd, CARNGEERR, e, SRENTld, Seis)
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7.5 (fafifemeR @fiRaeeTs s, aFfote S ¢ JERes 979,
AN T Beolww 214fS, Srofer ofow

7.5.1 fdReTe SN

@19l (Division) . TR0 (Eumycota)

Tolfelal (Sub-Division) : SHPICHNIECHITA (Ascomycotina)
e (Class) . CACOINIRAA (Plectomycetes)
3of (Order) . BeEitEle™ (Euroticeae)

(5119 (Family) . TTE@IPIEA (Eurotiaceae)

99 (Genus) . (AR (Penicillium)

7.5.2 oFfere SN 8 AT WY

7.5.2.1 CSAfRBIfeTas AlxiRers TGS 2aiF A1 Aol %, @  oie, 3, (@fer, fore e,
fore 19 Torifice e | el (T Amidgs Mtte uFl TR | AR A 7T, Siees
2o wEre ANFfmm ) Adrweie [for sewr ffeam ot o3 Mo @ermdt
2@ &N | Staphylococcus (GHIFRENFER) N FEGRAR PO WCA® P notatum
(ARBIFRN @IGHEE) G339 EER TEe WEEEER @Fhr 1928 R offfiiw ame
GRSy SIREIE % 2@ REH |

7.5.2.2 (ARPICERIGR R[ieq SR @ TP Shike TRI0Z | S SRR M AR0E HIel
e 341, [fen 4w 32 @@= oo, (e, g% 2o 18 411 P, italicum (coiRfifmm 2Hifmw)
8 P. digitatum (sifafifers fefesite) (S0 T 7oy @T‘*TV[% | P. expansum (AR
PN SNCAG AW 25+ 19 WO |

ciftiferier [fen awife SREa [fer S g @1 eifitiferms @Eem «ak
FgTOIPIE P. chrysogenum (AN SRENCEN) eAfafrfe JI spfeate affers
Tesims 7%e 20| AfPIfem e #fefbe (Gram +) IRGRRF gea [oweim @
s f[ifer adim Efifrele eifftifm (@m spf=fifam Ton) Sesiifte 2 a
v Afee ¢ AW @(eite (Gram -) Ton g TIFGRAT [KgrE s @3 T E
NPT (NPT Seolimea cFcae AL Aem Qﬁw Aftife™ | P. griseofulvum
(A Rferrrem) fifteTmes ave o K@@ snfsamites Sy @ @3 87y
g ¥oe w9l (sl TIge 2 | GRS gete b f[fen geife ffeagaz
SRS EREED mﬁ?‘ wifTe, Fewifas it Ten) Sesive (S 2| P. camemberti
(AR FIEwaIG) @ P. roqueforti (fatifemm 7iE) Bie Sesie JR© I |
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7.5.3 AWM S Besive AwfS

b Tt el (remt e 19 wi2dl @4 Bie TN @b (oRefs a1 & @
AT T O e T3 | A foo@a meAE 3 5@l fore 3R o e fice =@
QI 8 GO 6 TARFSCEBICT 28-30°C & O W I SI7E@R @i fits 2@ 4-
5 e e TS e celffife-aa 3 T w1 AE |

7.5.4 T Ao

TeiE (12 AYTS R @} Rrenaba 7o =ifre sEHfm | RKoew abiee
@35 5 T e | erifaffeiee O sers gz foes Tzl ol T | g 2iEw SR
wfed @R Q9ifeT 4Icaa W (S @ 2fR Mez FE@ 9R @S 4IEF A WABE DS
ARy I | g 22w SRE fofs wifewdl | @aifel «ia 3999 Sehirel@ A 2 @R q9fer
(AT IOSCFR T Afear wfeaal AN F2w oo 27 | 22w (@igferces «3(, 1
2l Y@ S O AR A | 2T (@R ARG @3t ol WeiFe I8
CPICATS Sefgol (1] STeslle] CTalel ARCBIP{fG, SR (80 S) Wrleefis (AbRrses Tepifu
TRy |

7.6 cAfRFERIeR =

e weis, s ¢ (@9 @2 foae S Toe T FH0S ANE |

7.6.1 IHG Gre{

TGS Tefe] NBACTNCNG AGTS l FINCO= (Fragmentation) A 797 27 @R
Al 4 (AT To7 NEAEEE «ifde =7 |

7.6.2 ST T

CoARPERICT ST e SRCEta M 70 & | Feeresffe] FHibe s
gl SRR EHReE Al RFERT 9 [@IeFTe (bottle shaped) T Sgelal (A 2
27 ¢ #WElfeTe SR AT | FABeEyafs Fmme xfeore AlRee A, wiefle F e v
FfSemyl WeiEa Towe M v e @6 s Foa e 2w @qafs a@
IR AN FRGE A FIER0© (Connective) BIF #FIET A T8 A | oAfWBifericm
FCe @R gife em fAfen eFiEa 2o @ | @, (@ @FF duifod ¢Fg (Tuige - P.
spinulosum, (ARGRTEN =iZeem) FEfes @Rl 23 RIS &TK‘JQ widffe GFGE
FTOSFIET Weits AP @F (olml EBR9N Tesiy 27 @R &@fslt EofReml (A 7dife
FRSIR wes 7 22 (b 7.5 a) | SF @9 (T geifon g s eifEe 2@
50! oA 519e 71% FCE (TVZFS P. expansum, (REHRTIN @@=47iw01w) | O0FG EHRO Besly
T (@ *14T OIGF A6 (WHa1 (Metula) SRIE (HeT Sofs 21 (T *M1RIT OIGF 9051 1N (Ramus)
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(5@ 7.5 b) | @F @ 2SIfoT (G SR GRS IO @R G PRHE G Ko o197
I, G 36 RS (Coremium) (@ 7.5 ¢), (Twz=el-P. claviforme, b Fifewa) |

FfBerra g SiF =gl ¢ Fffbermd fee o7 o A 2l S g e
(9@ (Penicillus) 512+ 2 T I=1 @3 T@ER N cofafemy 2@

FRfGerdy AaRers (iFhs A THIFhe 21 @9l MNamre o Feimam (8 =)
TR @ @ cwE 9T ol (iR @e S 231 @93 b el A 94 (rough)
2o HAIE | FEOSEY T, I, W, & o aF Jefd 2| FGerEeE I S
AfPIfeRIGR SN A oo =9 T 77| eifPemeR @ geifefer siwat e
@R (TS 173, S FEnfera I et 1 e | O (PRI S T FEIT (Blue
Mould, 95 Z@iF) Al A (7S (Green Mould, & Z4IF) TGS T 27 | oifFee FRfberae
TGS SR *[efe (A0S v 2@ S 2@ Sigfe 27 @ wge A Sy 3 |

7.6.3 T T

ERPIFRIG @R gafer @@ GO gedae Tl IRF | O3 @ auifed aime b
AR T AR (A iz | fafbifemicr @ 36 awfen cFa @9 oo o 8]
TR O Sigare @RI Sieryd fofers f&fem st At siirs (@ Bize sl zam | @
ANATFS (T Z& Talaromyces (GI@EE™), Eupenicillium (FBANHGTIN) @ Carpenteles
(FIRCATGE) | e TE @ @ 2R (@NF 8 @, 1965, Raper & Fennell,
1965) e NPT @2 ST TN TARTS @ AT T WITes YT I She |

cAfPITRIGR @ Tt g4wifen cFm@ @ T Aew (oig OIma @ISR @menEe
A AL | P. leuteum (iBRrm Felam)-@ awe @BIAe &M@ ©ies (Derx, 1925)
oz s | g ©f AT Sk A |

ICIREI (Dangeard, 1907) Talaromyces vermiculatus (SIAANRERM SRNESE0)
(P. vermiculatum, (BRI SRRRASEDN)-AF @19 T 4OTF FCE | OF 0= el T,
fRPRmN erfiRSEtm TEAkmN 3 Wefga (e @M 7= e | 23R wges
SRR «BgA @I @I 20e STPTINRIN T F Eeetel St 21 | Beom Sypieionfas
Tz FTF1 20 AT @ T2 et [Reifers 2o 2iits o a1l T 6476 ST Sesim
| O3 RF T (@ 2o TR @2 WRAlRIeE [fen 2w e epmeifEan A
siKGreIes] ARl #el Beor 27 @R ©f Syl ¢ifvw s s Tore A
(57 7.6 a) | AR @ 2N TSI FET €T IR 6 [RCSHABIET AT GFH 9
e [T sy Sesg 1 @ syeiiaer st symeEmee etk
~opf 0 | RIS IR TeEd b a8 W 4R TOEE ARGIAGE AT AT o
3 Sidfie aecna s wRaife =7 | g syl e Mo symaife a@e s
Tl @7 ArecarNE deiE SPEEeRIeE s Neamef @er @er Aftae =@
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«R fJrew abE Tesiy 2@ syPshEieE S fGfsiran R sieeafs @ Seom 231
32 shicnmEEeR e a6 d3gel el A iRafemia JEE Swenst z=
27 (6@ 7.6 b) | G2 TizFIReH A e [fE @mef 2o e 21 syrrifems 22w,
R el @ fe-Feiam (R 2foaw symefiearn, sypsifms ¢ sy
FRFITS Sl T 2T BRI (A W@ @ €@ GFEIE 919 IR @REONL RN
5 Tz (f6d 7.6 ¢) | 98 TR N0 SHPISIEE 2R @ 200 Ty 27 SHvaH
8 ST A SHPREE (54 7.6 d) | AFre SHRART @ ST Te wive #wfs Ffoweia
QI IR, O N T 2 YRS QT @ (P 200 (T8T9: SaSI5H (I 209)
SR Bl 27 ik it e, Tl s semidt fifere 2w e Feiam aom s
GR & @ IR SrpcEied 2iffers 27 | STt MeEiers el ave e e
AR WGP et M (6 =ioh Fen S w5 | Sestn afelt Fizawe Mo
g, IR ARG A2@ GF0 I SHPCIERCS AR 2GR M@l SR
e =1 @Il sifre Syp il a1 aeife oigfen = g3k TrE fewn winh
SIPTCRHICEY 2ACF | SR SYPRICR 2l [Reje 23 @ @REoiePRIeE sieg sy fsfe
| FROOIPRIGE dbh {8 2@ SRy AR @RE Wi ¢ e 2@ T
AFARTN 5171 T |

7.7 it e

AR S SRR FAGEEeR M T 27 | FROSHIE Saeits EoiRem
209 38 FGeEY Afkers 20 @ 2o Riften =31 ¢ Sigfae 2@ Tge A /6w = |

CoPTERIGTR (T GIRe b ZARC Swler (102 3% 23 SHINCRICAN € Speialf=i |
B VB GEARICHIT N AT AT 27 | 2eaon N e oneerieme FonEa S
RS | GINENEET SRRNREEtIeE (RPN SRFRSETN) @ @@ Gk
A (o= Ot @R IR, 93 SHERRGANT aemia 7 [ig i Adem T
PTGl S fNefFamef @R e Aiee 2 wiRmiten s % I | 93sim
STl sy oo @bk g 2w ffveia @ R =7, sresifems 2izes Sevife
509 2 € TEHIS M 5ICe AT | @F TN ST 2THIF ASI08 WS !
200 @IfETR TAWER & T ST SAec 2 23 | SRR Mecieed 2ieicl IifReams
8 e T 79 <2 Tawe FNeFaer fabe wqve | fimbiee «9 96 IREIH,
(T ST AP (AF @ ST T4 T ORI SG(6 SRS 7 27 | @2 SR
8 SYMRIEY R 2 GREHILPTN TINS TR | @2 TRl AR e 23w, Tiramife
STIEADT 22T @ o7l ANE AT SIHF € SYPTRIET 7R ol | SypTEiEe]
WS ZE T FIART AFARTIN AR T | IR FAKNRHCR (T G (7l I
A (72, T € SIS A, [Game wift 332 wFed; Areons ¢ wiftesniia
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T ©izIRe wiifS A | FIeeE 99 (@9 G 56 YIATES @ TS 7N 29/ 26T @3
e 5 FiEEe-uirmiRels | (g 7.7)

S - 2

1Y)

2)
3)
4)

5)

6)

7)

8)
9)

10)

o ©ifeTal (At =@ A =W (@ W@ WA o7 TG c-

CoAf TS TE 2@ (JU GF S GOq e TR) 5 AEE 0w
T et o @b Toiferst TeYE T 2 @ ABpreY I |

@ T PSR 217 NPl erNSEtEE W el e |
ifePifeeE e om |
CAPIERIGR ST T Sesim (@9

AN SRNRSETITR @ G SRR ¢ sy e S
_ 9% 9 @ N R wiw R W emmef
T (GG ZETNF MGE GR @3 Wellid _ F& T |

efeBfemem Tme |

AR aseFw @ wnfeaales gz 6w 39 s St
— duife g |

Bier Sesime GER 2% R il sfie 3 |
AfPReE (@9 TeE S @9

IfRPRIeE @9 G iZET 8 FrT TART 7 2ule WF O 7 silewl
@R Oz |

@3 o @3 W Y =)

(TizFifaew, sRGerEy, TeGEEMEEDT, SyrEmEEb, Aren dbkge wEAferm,
ARG, GEEOIRPEN, ifvFifemm SRENee, SHEEe, et 2w, s,
colfefsiferanst FicTRIG)
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CHARATEA

RAfEGerER

FHIETH

PR TEA G2 TR

ARG STER W€ 07 TeT FeLaell
(coramfeara R
b A TR 97)
147 G e ’\@
frefEam c

5@ R 7.2 ¢ Rhizopus (DTSRI S Gl AR S SI561C9
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HAATR f I

54 7 7.3 ¢ Rhizopus stolonifer (FBCM EHIERER) @ Swee disiqfe @ifers g wzwice
AN 2R |
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[mbe

OO rfrerem

=7 1 0

G (7E A CRrRSTR o O
e e () WRAREA o
i (+) (n) (=) (n)k Eaeod
ERAET s
WRGIE
(+) () =)o)
frmfam
TR
(AT e (TRATR) cey
+) (n) (2n) (=) (n)

Cled
P ™" Sy
) i)

5@ 7.4 Rhizopus stolonifer-43 &7 &
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S FACSTR

Cc

fbawe 75 ¢ Ffferenm Rivasrem 17
(a) Penicillium spinulosum (cfefiferais =igaedi)

(b) Penicillium expansum ( (SRS @A)
(c) cofafsran (Frot) s
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wRRfEs

wpmrufafear

og 72 7.6 ¢ Talaromyces vermiculatus (Penicillium vermiculatum), BrECARPR SRS En
(AP SRNRSEN)-9 @ TwEe &feq «fw)
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o
TNIRYR TFRREN 5 ___)_
B Sl
i -
R @ SRR (n)
( (n)
foifm
E weRfEar ST
SIRAP AP R (n) @ ()
(2n) T G
k 5o
Ffesrn

T B el (n+n)

@ 7.7 ¢ Talaromyces vermiculatus * e GTToF



144 NSOU e CC-BT-03

7.8 F[IHA

G2 GFTHO 2T SNPFRN A ARCEHART € 2 ARPIERIGE §W Jer T See
CATACRA | SN2 (TR —

ARG GIZCANRCFOR GF 0T ; HRTS JOGIT, FURE A @9l SeAMTRIA 2IFGH 5
(RIS FIEmEhE TEFACRIN; Ta-oee, S 8 (@9, Wi G 4Eedw aim
S T ; ST Gelel FUIRCIET € RIS Sesle SIbECe ST = T, C e
| ;5 (I Gl - STICIOIGRIE ST &R A5, SN GRS o 7, Al ofSa
R o7 AR FREMA B, Teom Giealith b @izeaic=iF, @i Igke 2@
GG SAR 0, SFCEMACR TR WEiPe [Rerem 76, et iaimfemie anl @9
Teo 27, G (A9 IS 2@ e MRATTI 7 F=; (@ Geps iz a iaEe = |

AP AREE COE SIPTENIE0R W; AKFTe Jo&idl, FA8 Al TG
THAFIE @ TR Toy el Al Fa, (R *4ifTe [rew i Ig wiEler, [Reenabx
O @RI AT BUTS; G-I, S € (T, TSI Gele-AGTedw AT Tl 27,
ST Giele] GFCIH, (NPT FIAGERYT N 0 2, I GG IO SRR Ta©Isl
SRS REERE A EORAN (A0 TAAT 2@ (@ ¥ee B FCH; FECEERF, SIF =i
@ Fffbery fE AiEse@ e a Ao" TR 95w qfR F@; @9 oW - FES0
geifers wAledl (g, SHFRIGIE € SyRafRN Seam &2, s aHieormeRe
T3 et 90, Aean® ¢ e nia seae vEslfte i AFIT, vRmiftemn
ST 2/2! ol 27, STPTRTEHPT 223 (A SRR 38 27, SIPRIGTR S SHRCEy
TITE AT (T (@Y TAT 2, TAM2 FEOIAPTN; SR aRTC - Tiiehbs |

7.9 FENT eI

1) e Teg e

() ABCHAA COIEFIET @ T a2 (S @t 7me eaife & e asifel
R 5 @G0

(i) AP COENIRER @ T SReazea MRS 7ha @b+ 8
T - o =l e s =3 @2

(iil) FARCEAPE FOIE ATFONE TS TeAw T4 T2
(v) fRFfeRER @ T T (oI O @ & a9 6 ZE 2
(v) A6 o 2w (NPl Seolina Fa1 @re A ?
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Tl 2 S Y
291 picTligrIp S (@Y @ @
Eio AT Ty = @A Ty =
ATCRIAA
coAfRrfers
3) AT S Gl 8 (T1el Gele] 512 Ifell T |
4) AFRRIGE ST 8 @ G Hawg 3 37|

5)

ARCSANCTE G SHO IoeN TG |

6) DR SRNFSEGIET e & 9w 9 |
clfafiferiem @ARareTre See, SEfes 999 ¢ TE oige I TG |
AEcEleeE @RS SRR, dFore S @ SIAfeT 7Y Gk SeATE sioe o

7
8)

g |

7.10

Taqae

SEE - 1

1)
2)
3)
4)
5)
6)
7
8)

AT |

(O |

PIEPTRGS |

EOE, ARERT, ARSI |
G, SN, (&I |

S5, IR0 |

SCIBIIRTERINS, SRCsIC i =ITers |
TIRCACIE, TR |

S - 2

1)
2)
3)
4)

5) grecisist, FResns, Sy RIS, SGisn |

STRTIRI0!, fEShEmRH |
BlRGIREEERCEIRIECGERl
e afblx g w3 |
Fafoery |
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6) GREOIARIN |

7) o sfEe FFeRE, NPT wEEme |

8) i Fiferaw TS, ifafiferam s |
9) SRR, SHIHSA
10) ©izFiRe wi

Tage!
T e

1.

(i) SFE=T 7.3.3-93 drefersl (4|

(i) TS EOIENNEET @ T SRHazeR TEAE 4 ¢ s 7l Ty
OISR et 2ea @b & At @I 237 ©f Bizre w1 7187 23 71 | 9w
AT 96 A Sl FA7ifo<e | ©ff A= e wey @ w2 WA @
@+ @ ((39) 8 el — (@gel B Bize vt =@

(iii)
(iv)
(V) SRR 7.5.3 (|

SRR 7.2.3 (74 |

RIS @9 T T ol O T TelaEE @ 29 @ =@ |

2.
2q/ SRS S @Y @ @
BRIt @A BRIl @™
Bestw =W Teol =
FECEIA (QIMIEURd (i) SbeTRe cHARIfEN-a (i) wiReletE (i) st
iEsTfeTaeT 3l Sty | @b STwetEe | (fame @)
RS @Y QBFE TS (ii) ERie=i (ii) STt
BRI (A (TE)
(ii) FEEEY | SEIe! SR
efbfms | fRew abk Ffoermy EHfRoE waes | | SuRTEe. ST
T$ SR o5 aFemE AR
@9
3. Oo=v 7.3.2 8 7.3.3 (W4 |
4. IR 7.6.2 8 7.6.3 (M|
5. eeRn 7.4 M|
6. eoR™ 7.7 M|
7. eoRn 7.5.1, 7522 8 7.54 M|
8. v 7.2.1, 7.2.28€ 7.2.4 (14|




3% 8 O Agaricus (SUNEIMT) € Helminthosporium

(T RMRATEIN)-97 F=7 Jes
ofow
8.0 STy
8.1 iR
82 IRReR @fRRmeTe Srem, a3fere s ¢ SLAfST oS, Sww oo
8.3 iR Tww
84 INRIIGE GoF
8.5 TR @Renire siw, aFfere sin ¢ SfafsT e, swie
Orr

8.6  (TMRICARAGE e
87 (ERFRCARACT &b
8.8 A
8.9  FICIT A
8.10 &I
8.0 Ty

G GTFH A0 T Al —

@SR ¢ TRA TnieE a1 TG EmREba 72 efefifE 1w Teliee siefe
8 EERFICHIfEIeE @R s Fom Faee e |

@ 72 @i g AR o ¢ el o off® ke I @) (1R et okl f[5gel
THPIR @ ST SRS AT Ol GG FACS AR |

OV SE (A2 519+ (A& I FACS A |
ZqI b eI wime I 3 O JRE Mo 2= |
OIME G B Reg 5791 @ KA SIEha Fh00 21-063 |
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8.1 &Il

SR GFF A (A A& @ (ARPRIeR S Jer TIF (@eres | Sl
633 S (@A (@ JRCSIAPT T SRLANNIZFIOE 70 | G2 ZGIFI0F Sreienz. Prieos
TR ¢ Gl TREET, EHEE AR CARGSETE TN 23T A e, afo S Tew
TS RGN SN IFLFE SHARET M TN 2F; qiod (9 S ST 2
TR (TAET @) € TNCHAR (FIEET @9) G G =6 AT G | 5F a2
T I SR fs32 eifafifemic cFae I @rdtes @ @b SyENREtE o | 3
wglta St iz fren abgs IiRAlr ¢ «ft 4 @fts 23w, et 23w g
ISR TS 22T 7R SIS | TAFOA S Tolel AT T FAGSHT N, (T Gl
SHAFICT T2 SO (FEAET) NG @R G0 AEe-uizmiebs saewa |
TRCANNEEG! @ SO0l OB 3 AT A G 79 9 FelFeiE@s Siomma
Tl SIS Z@Ed A 9 wefle @GS0 ¢ wkis TeikEE A CeGEmiEEbe
GOTFA TFO GFb IR WP G IS |

8.2 Spaific @fRFnTe s, egfore s ¢ wdes 7w,

T SO

8.2.1 faRayPiee S=liq
feisl (Division) . BTG (Eumycota)
Tolfeial (Sub-Division) : WIARSEINEITA (Basidiomycotina)
@lfd (Class) : QREIEANEEGA (Hymenomycetis)
35 (Order) : SRR (Agaricales)
(sl[@ (Family) : SN (Agaricaceae)
5[ (Genus) I DlEsa (Agaricus)

8.2.2 &Ffere SN 8 AT W

sialifaerT Jo&idt | @3 fen awifs o M, «51 T, SRS Tefits T |
I G TR AR AN SITe (TRl AR | W0 GiF FARafe AIFerS eI S
OR @2 J&F IR &R (Fairy ring) I | 2BINRIE aiFel el 21691 @@1 @3 Joe T I |
ST OF (A2 @ AT ANSIe I 2R | SPTerS (@FIE &R SeoAWT Agaricus (Suanfee)
QOIS Marasmius (STRMRER) @ TN Saed I @@ AR |

IR SEs)fel @wife e T 2R o, @ A. campestris (SINEEA
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m) A. bisporus (STafEER ARE=AAN), A. rodmani (SHaNfEwH q@smifa) EONARCEIE
SRR O gEifoe @z T RO, @9 A, xanthodermus (SHINEEH SHEACINT)
3 Rare T |

8.2.3 THIE Stoe

SPANERCTR Sters (12 [ren 2ibige ¢ *Mi<ifFs aifi SRS i T @foey
e 20 e =) Reew aibla Sy a offeid (Dolipore) T8 | Ofefey @< s, e
fow g @b e abiEa @@ e | arwg feufbe [ Roew et g fPiw fer 1o
5191 A% @ (5@ 4.1) | ©fe1 fow Toita @ T fowiet 51 1210 BRAl A, GG 2Tt
I A9 (Pore cap) T |
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@lfite Res T |

R

I I

ZAIRT T ZART T
S 8 S @EfeaN ¢ EFfeery

Tl TeolT I

! )

oSS @i - EHfSemEE

(Ascolichen) (Basidiolichen)

SCEENCNERT @ 5P (Alexopoulos & Mims, 1979) #i@ @ foafb @@ite [Row
R | 99F T INFE (1) @OTOSHRH, (ii) CRGEERE (deuterolichen)-4 &
@ @ Teoe FE W, € (iii) STARERE |

9.5 GG S

9.5.1 NI (HZA GRS 5o

ABEET TAG 72 T AT O] O IRERIET @ @ RIETG-97 ANEE SIS |
e G2 e [Kfen e, oiwF ¢ wigFion 27| eemd @3k &a (Hawksworth and
Hill, 1984) S 5lot1d fefers s FakRe sveis [Kos s ¢

(i) GI9IGAE (Leprose) Fgw 3- @t ez AT T 510 | B TR LI
A APIGIBIR (Substratum) ToF Fif2s ©It7 IS 2@ S AT AgH s1oe el |
GTFGE RAIHT 22T CRIER GFF (T S FUFE (@FHPE €@ S 363, 58 @i
R B o 2@ R [ @ eifde =iwess A% S 911 Swigdet - Lepraria incana
(@i T (ba 9.1) |
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(ii) FTIS (Crustose) TN 3~ GTFHG HII5 1€ Ao IR (72 G AL G5 ©I @
WG AF ¢ e 27| @3 YR (eed Sofreat Aers sy, F2e F8 5T w6 @rere
Areq T (5g 9.2 a) | TS I (4l TR @I 23! e afzewa A FEH (Cortex)
TG 8 G (e (Medulla) S5 @38 G2 12 SR S IR0 I 5991 (Algal zone) |
TR ST RI( IR G PRIIET STltaresid [ed A | (geTl 2o g 233! 4iead s
(2 20 AR (RS L@ AL TSI DG A0 | @2 22FfeTs 9o =7 aizew@e (oa
9.2 b) | SRR Graphis (a0, Buellia (@) 2o |

(iii) FfeveTr (Foliose) FZG 3- ATHGE B @ AETE AP (T2 SHAI! AT o
s e I | @b #Mifae e «itEg MY AREET A 1R (RSB, Rhizine) ARG
G T | 3 P (T2 SI=IF0! ARG (Bryophyta) W@ e e €A (Liverwort)
TP T R @& (5@ 9.3 a) |

@FIfeTeE TREET eFA I @ W Tolaa M qcm el WEe S
Jf2eea A SO | Toil Af2eWER [ TR RE Sge | RE SgEa W 2w e
(T @R (NGeT s 2z e e afzewa ame | e afzes z0e aigwizn Sesy 7@
qicg (@ifes =3 (Bg 9.3 ¢) | Snize Parmelia (AR | @ers; S ave @&H<reis
(FIET AR SeTe 13 AMTE e Siga (7l T3, 75g 53 @wiffies aiges =i
QR (GG (ORI AR o) T e [ge A, widie qur e (i siege SiesifRis |
ag9 NI RIS (Homoiomerous) sioe atel (5@ 9.3 b), Twigad - Collema
(CPITETN) | PG AWTS I ST TS AT 51991 ROIAEAP (Heteromerous) 19+ 0
(5@ 9.3 ¢) |

(iv) FHE (Fruticose) FRTH & U2 G R (0 U (72 ANFTS 2pF
Il 2T 2 G A SR ST WS (Cladonia, @) (b@ 9.4 b) | w=l
1@ 2ICe IETE TFAT I AE (Usnea Tl (6@ 9.4 a) | &t (2 @l i ofw
TR (3! [iS) T aitae AN T@ AT | s 19w ORI, O A (R
AT T2 T8 26T AT qroiF dr@iee @R ©f ofF ab [ gz fWife FGw g
RS2 19 (el F6F ewe 23 |

(v) RFIGTBT (Filamentous) SRGH 3- 5|38 SRR (H0g AR 190 ZqIT
o foet @6 g REAIGIGIT ARSER CHE@ IR 90 BT S (RN Skl 236 |
T AR TS o R waIEd FE ORAS 2XT B WIge AT | Tl -
Racodium (FEEAN), Ephebe (QTF) Zwhifi |

9.5.2 w3 (e Revg siom

B YA SE (Feq [dg [Redw 19ea Tea 281 @35t FEIH o19ea S
0 29 &-
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(1) IR & @ @ TAEET, [eae: (@Flenes e Sowe 9 JAfEe afzeea
A FOEET N TG-99 Fg GgE NT €W @A @ Mike e Afeee A @3
e offeTd WARY A AW (719 (Breathing pore) JCe, FFe G9fera MG AEPTCR A0
Beba A |

(ii) ARG (Cyphella) (57 9.5) ¢ P & @Fileres 3@ (F5F01, Sticta) w2
20 G WPART (T A, 99T AReret e | G2 Wpiewsfel e af2ew corems
(TS Srresi < o fRwpstier | @2 diter Sy (Tgal Al e oie 2re IS Fwiaflera
Teelel (AP *Efere (FIFRe (@9 TPl (PIeE TE 2 | G (@R G W R (AR
Mg AW SR AR | AT (@ (@ (N @ [ffe e e ot @
(o 1%%6‘112(,@4 @ (Bryoria, AR@ER; Pseudocyphellaria, PEeMRERER) @A (&I
s et Sesta 2 a1 | G3get R K2 SARCwl gt 919 Pseudocyphella (FremizgsT)
T |

(iii) GTRIEEAN (Cephalodium) (5@ 9.6) ¢ &9 @ SZE (2 (Solorina crocea,
GG b)) SR W @ o9 (el TR | @3 s1omelfel =ae 23w € Sere e
RN TR e | g 6 R (e R 29 e R | IR AT AR
TN MR §F 2T B RAGRG 90T Tz | @3 GE FABFAE TR A
(Diphycophilous) #3(& ACT |

(iv) TGN (Isidium) (B 9.7) 3 @b #AEET WENER THAReE awewm AR
IR o1fFe 27 | et 2HTEas K@ i UIAeT Af2swd A FOF 9R fTorF AT <[ |
G TR TN LIPS AT STl M TS Ordie SFIGAIT @ et (eRd ORI Ghg
2RI ARG @ GFMCE AR SIGET ST (S T (SN S A (2
(A Rifves 2@ DI Tt SIIarze FC | SHIRSe - Parmelia conspersa (AT SRR |

(v) GIESTN (Soredium) (Bg 9.8) 3 «fte @R mza ToAfsest ze “FeFR
Af2eqf, ora @S Fugfe Qi w6 A1 A EETETRE [ SR | IR FerRas
[ 1 B [ L i K S s I s e o I [ 3 e e B B e RS o TS
2P| 93 e PR Segl | TWIE - Ramalina (), Parmelia (stzctern) Zopfn
CAICATCN AT el SrifFree o B 20O Al 99 (U0 W61 AT T el
S AT TARTSE @I I AT 52 7% T PG (Pustule) 3l GG T 919w
Tl I | CIETGTN 7= @379 9PRE i 519 EIAIFTN (Soralium) 6T |

SRt - 1
5 ae *=1 Al =Wz (AT TAYE =% A WMoz ([ W& TR o7 I |
a) A T 8 9 T 60T €l RAERg |
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b) RCFIANEILT IS JAR | TS SRl (efies | EEE
FORIES 26 Tl eYiTe SRR |

¢) CRIE B@RE AR I(F, BAF R € EEEEIEY
A |

d) SNUEF SN @AM 3 G0 OVEE &3, 8 Tifod Sow @ 7w
AN T OGEAE SR A |

e) Caloplaca marina (FENAF @) T FRE |

) ST TG sl fefars sveis o s I 99fd ==

8 |
g) TR THE (2SS (F0G [ 919 (TS Al am @izt

8 |

(TERA, NSRS, &, e =99, FERIETS, 2als, @HfbenRmb, oarm,
SIS, TS5 S (<11, TR, FI6- =1, GRIE, EEs, G, Wiy,
PGS, e, (@ifees, ERRENETN, T, HEaN, EERfean, R ()

9.6 Gy

AREE TG, S 8 (T - @3 foqaP Tolel @ 7 |

9.6.1 AT G ¢ UG MTe AGTed 2T T = | Griel 3FIN 8 EEfeRieE
TGEE TG Tofe] 0 200 N |

&S 3 TS (FNCT A GR [ewe: FHre AEEa oF U (R Afes
(e Afolb A 70e Toe FP 2 5if9® 2 | =9 - Bryoria capillaris (A1 i) |

e (Bg 9.7) ¢ TN Tesvamdt Az @ A, = Teonm
BHGAICE T OIE SAE Sele] o0 A A0 | GOH0G Seof SRS el (12 (A
fafvea 20 Sregpe1 AR Tge et s1oe |

GG (5 9.8) 2 FICAGAN TRl F2CE (@ ARl 29i) ERTGAER
RO TG Grae] AHICS AN | SPICAR R GG e (72 (2 [z 2@ s
AT T AT 515 R | AT T SN AL oFefos)fa mote g 75y aize
M ey o1 @ FIREATAN (Phyllidium), FFSEAN (Blastidium), AfRfEEmw
(Schizidium), ¢olifNePPS (Goniocyst) €@ TIPS (Hormocyst)-43 N SIS Grefe] 7=51g
FACS AR |
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9.6.2 ST G 3 STl Gelel LTS PGS (e CRBera]) N 7 m =1 93
FffSermdy A eRifbermey Serive AREFER TaFR ToAMITR M SN | ZQIR SoAME T
Tesifre ST (@9 Te @ @ 23T Teo B ©f IARY HIRIGTE ACHAT A Tom
AR (2 oifoe = |

FTCI AR PG T Teoiy 26T G2 FCEEIR (Hverzee =
=7 | Ffifam 21 2izw it ases FiE oigfed 10w | it wibtes an< &y 74l Ts |
@3 PfEaeE oo abk 20 Sy st 2o sRfbery (Faffdemy) e =@
(fb@ 9.9) | FGe @9 fTFIFRs (fb@ 9.9), F@iFe (bd 9.10 a) | T wFfe (o@ 9.10 b) Twsifn
T IR 20 AN | FIRTS ST @ 2] CRIBCATIR FRGETae SeAmeTa
T ST Golel T FCE | SWEA9 - Roccella (GEN), Cladonia (ST, Physcia
(Reforal) Tegifu |

@ (@ A G AR SAMIES 22w 2o efifveEmy Seol w1 «rRa
23w SftFen f[ren abik [ 27 ¢ Rren ablk w@a @l [iven 2@ «ite ¢ @9
(sRifGery) 2@ Fe |

9.6.3 (T G 3 FRER I GAMIA SRS (R (T Gelel &eley e 1| g =i
TAM SHEPAREEE (Fq SUPIAIEY ¢ APfenizEEma vy @Pifeery] SeotmeTa
S (@I S 00 T |

9.6.3.1 ISP (T T 3 ACFGT 7 Goeles] I SPAICANIT (Ascogonium) @R
R TreItesl QT NN (Spermagonium) SR 2 | SHICAININ FoeTiFhe € Tt
GR GF TS5 G AT 8 IZAT FIRISINET (Trichogyne) I8N | GIREISIRER Wl@0eS
b TR Teiwrel A2 A T (o7 I AR IS AT | [T Foelge Sypiicsifam
AR LA (TG S (g ARFH R SR =i A (o@ 9.11) |

RIS (1o PIFRTRIeR Sqgel (5@ 9.12) | 93 (A PRfFereR TR Seslifrs
G S5 &SRR (T S SIRHIEZE F(E OIE AFTNPRIN (Spermatium) I | =SS
T4 GREIIRER Jifera Tnore Sl SR i Siiet wee Terd kel aifbl [Red =3
QIR RITRICGE ARBGIZE @ W FRIFMEEe Sal @& @ T | 93917 AI0s
GREINRER Seere abic SRS @@ 75 e Se e FeEpT SReiw syl
A I ¢ TG-Sy a1 irmiRiels i % w0 GiRelizs Foseg «fiew [Ras zre 33
IE 4R FEAFS ST 2Zre it Sypifemp 2z 3% 27| Syeiifeme
2T TACER (@ Zre T2 @IS Tty 2 Tarell e Tow vt @ zre
SIS € SYPIHICEY Tl 2| @3 SYPRERT @ SHPIGHIEY, TR N ST A |
SRR W2 Al SRR (Ascocarp) WHAE (S 2N | @9jfe1 2o Sniesiaba
(Apothecium) @ (RPN (Perithecium) |

SRS (rdte (R (Ba 9.13) @3 ZREIFAN Koo T | 2iREwarN
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SO € SANAREREE (I 2T [ife) qe e | Physcia (FFPRY), Graphis (a5ife1)
il SR SRR 4 7| ifaeafmm mece FE wigfen Wk @t @< wftes
s ferwa e S| eifePRieE oo gene IRE S 8 ANiiRie At
N | ARRPRIGTE W& ARFEPP 2els SHiEs s meieE ShveEm Fas Tl 2/3w
e (RFEPM | Pyrenula (AReT) Tori A3 colfrafrs Seom 231

SRR ) THATRIS SHAFIET 6T T SHARIES Gl 27 | SRR G
T I ZS A | PR Wi, Ffe @ 3¢ [feq &g 200 2 | Sy,
SIPI Z0O B 2@ ST AR TS 23 € Tesln 23w AT (RIETE A
ATF QRIS TR A 15 (| 2RSSy SRS 00 Tl Fj3w! T Tolgs
TR AT BPTCe F1 AR SR SifbeEg ol AR {98 2|

9.6.3.2 RFfPSHRGEE @ T ¢ @ @bl @ *~f e a1 2@ oiwd @«
el AfFe fRwifie we @ee Alem IRl | O@ T T W @ @9 oFe @RI e
@AAfGerRY Tt omfs w3 Tedme Sikeazd W 9 @PCeAEHHeE Swgs |
R enRE T Zaid Some aiwe RFEIE™ @ids s 11 Cora pavonia
(1 shiceifn) @t @TSeRE | @7 WA (12 S <[E ¢ st @i
2@l Bl ST @R I (eed SRt SeifRe Rizmiemiey @hifes ¢ @fetad Sesiw
23 (59 9.14, a, b)

9.7 QST 9T

AT GGG FAEET G @ WA SN FE (O T Sl i)
AT 2T B | FRCHEI IR T TAFIR @ TR Sl | 43 7 THAFIT € TR
il s SNl = 29 |

9.7.1 TATR o ¢

(i) W6 T TR 8 FIAGIS FRE ALEH R GE GO A FT oo
([ S FOIT #1247 @ P F7 Fu N7 I 2108 23| @2 Toa A= A TREEm=
TS YA (51 SoAmle @it 32 e TH1 M6 A7 Toig Swyiey few @i @2eT 507 Tm
€ 9T THoed Sfgn T G Tfene SIS NE | UTSIE AR 2eId Tienal
AT NG ST SF Tl g S |

(ii) Ay AN A= ¢ f[fem stz *Mm 21 =ifafos, @ Cladonia rangiferina
(iceifem pifesrcrice) wl S JenaNzfEel @ s[if oMF 4 2E I9ge 23 | 9=l Alectoria
(SNEGIEE), Cetraria (FHifF) Toiift AREE daifoe [feq sma 4w @ g9 = |
Cetraria islandica (BRI TTEH) AN MW 2AE@ JIZ0 2 (S TRJEF AW
&IIRe 99 I TR | 92T SRS N2 IQRCE A A4 ¢ N 4 AR [Keafbe |
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(i) 8Ty BAIR A 3 TREET TS Gefod WAB (ST )6l 575 T4 T | THARE
S11S (Usnic acid) Usnea (TW), Cladonia (FFcSifa) 3wy i3 2@ e AR @R @S
JRGRE dfod Snftabs e e REkE rshite b ase @
RIS SRS Sl 2l 6 | e, Gl 2ol ARmEe ewife g T SR |
Roccella montagnei (@ @onsf) 2o @i @faf2= (Erythrine) SIICIED| (Angina) IS¢
Zrcaiel e Fded | [fen @iz 2o dig (@BEREERES SIPTE (Protolichesterinic
acid) I 2fe@A STy exfore IIT T |

@iv) ?,["T’@f T AT EW ¢ Pseudevernia furfuracea (Preroert= FRkFeEh=)
9% Evernia prunastri (S ij\?m?ﬂ?) TE AN ‘{[ﬂ*@f T TeAME AT ©I RIS
22| 451, AR, GT6 3l SAMG AR T2 FRwe | FARH @ o 7y TesAma
FACO A (T R T CIRENS T AR | @3 FIRC 9 T SLAMCT FIFAAT
SFCHCG oM G (<ITF FNRCH I IR T okl B3y gl Al fZIRFeT (recycle)
9 2|

(v) TR T wiRcEw ¢ [fen e AizEe A [fer gaia ags e | oz [
I 16 TAMH FZIET TIRF o9 Il | Ochrolechia (STHETHAN) TNF AR
geifs @ ¢ @9 Fe oMt e 2| BT (2IsiiF (Litmus paper), T ASSHSNE
E-Fe T e JIZ© 2F © &S FACO Roccella montagnei ((FCTET IoEIRIC)!
92R Lasallia pustulata (TP 550! FINE 2@ U2T I | TR SAW ([T
R fReTFHHIER (Theophrastus) IR (ACF BT AR | &3 @ (A (Roccella tinctoria,
e eI Beslg = S e (Orchil) T ARCNGS 3 IR (Orcein) FINF 965 “wief
TesAe T T |

(vi) BING! Biw F1ce, [T ¢ W eSS AN ¢ Cerraria (GG € Lobaria
(TR eemifod FiEE BT Biid F4ce J9ge =¥ | EIRIR gelfs [Ra Seolmtre 7ge
27 | FICCIRI, CAR € Ramalina (W) eeifed sig@ v S JZ® 23 |

9.7.2 SR B :

() Cladonia 93k Amphiloma (FCOA @R SR ARG AN o (. A
FE ¢ T A8 I |
(il) SICTE I B AN AT Gt FNoe Sl T € FI5 bFCS Ol 78 A |
(iii) Letharia vulpina (IR SFfeics) SH#F SOIFTE (Vulpinic acid) AR & F2E
332 |

9.8 ATOTE AT

() @Y ARG R ¢ BT aEl (o 27, Serwge I oiftfzfere & 2iwre
AT, @R S Sfewa RS AR A |
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(i) IR Ffw AT ARNT W GR G} ATET w9 G 9 AT FH |

(i)  TRCHA 7O Y& B W IR (12 T SIS A0 AR AR T AT
TIRSEIREA SRS @RIt YW I |
(iv) G S TR AT SIS R 93 I AMRiend oiel e i |
S - 2
5 ame Siferel (AP *1% A Mwobr (@R WE AqpAe 79 g4 |
a) ST ST Srelel CEE 2l G N 79T 2|
b) S Gl 4TS TG T | G2 (@ Tesive A@ET

ToAMICT S |

c) FNRCIER (e G 2t Teolm 23| @3 @91 Teolime e

ToAMI 90 |

d) ST @ FeWmE (A2 AW | @APTCEHBE Teofine 6
TR S edieS lferz s |

e) SAfEI 2Ce Al o afs@a snfabs e e

f) TR oeiie e Fa0e T FRE IR A W |

2) @36 RAE #ZC |

(@ S, EIERETN, Iy, 3HMTTN, ZaiFR, WSredd, =i, SHielia,
@A@Y, coifeafrm, srPEEd, REEER, @R o, e srbme)

9.9 NRTFARE (Mycorrhiza)

9.9.1 &

@t 21 e <@ G 772F, @b Twfin Sfen ¢ siF Je1 FRPIE 2ai@ e
A T, T TS A ST 942 T 3R ARRCS 2@ WG (A 4fTer 7139 FRag |
A 95% Tfern @O FAGRT T=IF 7& AF OF T 80% €3 FAE Give AT
SIS @ APTE 27 o Srarcaien $few (oNdl, qma TREREE @i aw q

9.9.2 ARIFREA T (o0

SErERiERE b @4l dPren—afReRrERiEel A GEFNREHEE ¢ qonRERiRe
| STBACFATE |

(i) GEBRCFRARE : G2 (AR R Theaian Sfew € S T I8 9ig ¢l
TR | 3 R N@RARGN JETH IOl SEPIA MECHa AF GR TEH 0 S 2l
(Hartig) Sferssl T8 (2 SepIcas Sifersl Aizcaiaa s I Am @3k fifen q@es A
R SR ARG FCA |

TWIZAY : Pinus € Beccaria
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(i) remRERRE : b 3 R @ MEEREe @b JEm oo IR AR,
«f6q Sl gdRrew SR | @EE—

(a) (SRR AT NZCHAES (Vesicular Arbascular Mycorrhiza A VAM) :
Gft @F AET TSARCFARE ATFG AT JEF FOT SFE AR (@ QR @ TR
(SFIEe 919w I T (PR ARG TP el [Ree 27 | AW [P A | 2
YA ZGIF (DS (ARG A6 I @R TN @6 @91 9107 I Selid Al
A R 85% Tfem G 4AGId MIARGI TG (7= T |

(b) @fFFTe RS : @B LHEF ARERAREACS JE ARSEE T SPiead 4Fo
RN 2S T @ (AT S A0eT IR SIS SGE GF BTG S 5
F(E @A SEPIad Ty I AT |

(c) TfFT TRRE : 7 WFT Te Sfewm @B e WEREE @A 9w, @b
AR 2aiFa SPIad AE@ER FE G 9R G F6 5@ Gl 71 o
feer FQe IR SRRy |

92 f5 24 2R Tele o 1t e g9 SRR |l 17|

(i) =RRScEerEe TR : b @t f[eiw g@ee SRR @b ot
(I Sfeoae Tetatdices oral T, «fs Aliere: Yo I A T RIS
e | g g g 23 SR SersE @ I I GUE AEFONRERIRE @ 2 |

(iv) TigeAeTe TiRERRE - afte 3t [eiw wae TR @ SEiGet
colica Sfem ol AR | @B AR NEERRS] A2 FeAGiar a1 sEel @2 Sfgnafe
ZQIEE AR N (AT SeliF Simged 37, e ol @t #[EIE TR @ @ oAiE|

9.9.3 wRrFRRER AT 7Y
() @ A T SeEe, FRIE Sfemd (@08 QI AT a6, 68 52 owg Miftce 2fie
R ToifEfe eliEte NRERiES! waEd Ssifzfers Sfer 9% T @ ew
(i) 92 =g R MO AP AWE 3179 GO [:IIRIE AR A |
(i) g g TEERRE 2qE So% I TF AT IR0 2| GR ROR =A==
FPET AR ©Imd W (AF AT 74 |
TWIZE : Quercus sp. I SF 9M(&S T S[AZe Qe I A Tuber melanosporum |

(iv) wIFT g3 wifi ewifes Sfen (ot | T MRS 2aied AR FT2eeT I
WA T @R 3 Ffaw TAR Ol §© [@0% S |

(v) g g Bfen @icaifest R8N 20 @< ©iFl AENPRET FH09 #I1 =, O aoig
RSS! 2 SRPIas MR A (A0 2fee o799 F2aR FC WL AeIge (e
(QNF M FE (B AT

wizgel : Monotropa uniflora
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5@ = 9.1 ¢ (A*Are (Leprose) ST
EA (Lepraria incana, @GHART T3

7?

l'\"
’

43
g TR 9.2b ¢ FINHIET AR SSTERIA 575 |
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Ba 7R 9.3a 2 (FIECE #AZE YA
(Parmelia, Neaferan)

5 7 9.3b ¢ coifeT AR S
(Homoiomerous, @TUCNIN)
— g iR
AZTEA

g T 9.3¢ 2crfen TREH
(Heteromerous, (ZBICATIAI)



NSOU e CC-BT-03 175

Bg W 9.4 ¢ FHETE #AZE YEA
(a) Usnea (T51fS=M) (b) Cladonia (Frteiaat)

g 72 9.5 ¢ ETE= B9 2 9.6 ¢ crewfEas

g 712 9.7 ¢ A g 72 9.8 ¢ AR
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freffeeray (FRfGery)

g 72 9.10 ¢ fRfen e FRfery
(a) FEPTS TR (b) 1T wFfea FRGery

fog 1 9.11 & pedipe wprestam ¢ AE Trore HRIFIIRA
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wiFoed

1
3 -_Qg.:,"f. J.-"__i':_-_:l-. é—-—-—- Ty E0H
0 D el ) i
I_J =N (o) o R @E
%’ 00" 2 o N %3

k “iI'T”T(‘ f‘ ‘\.- :\ :'1 i:;-;:,

Bofz FOH

f5a 712 9.14 ¢ Cora pavonia (PRt =GicoRaN) (2) AR (b) EEfEa + RBifdery
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9.10 =

I3 GFFO ATT AT TS (AAZA—

SR T 2AIF 8 (<A W SIS €1 @F A&y | sz [fen s s
AR, GARE T AL A @ (I Sfgr TR GRS SN GICS #I1CF | #2072
25 P, €3 R TS AR TRe-IE IE WL (&F (@ TSI | 2aie
ToMI AGFTS SPIHRATT w2k @eenhi @iies | A e oF w@s
ToimiTa fefers it Ffaw @ifite [es w1 T @R Q9fe SPEEREY @ @bz
TE (BT (FC ARFAE (b e (STAEARE, @ACETRE ¢ TRIGEGEE)
oS T | TR NG TSE NI Tl (I 575 Tl T QR (73 SN TR
AP ALFTSIE Averns s a1 W1 9ifel T @FoiEs, Fee, @khes, &f\%@
RGBT | SIS A3 AT S 7Fg, e sioe (rate sivet w1 @ojfet =1 9 T,
AR, CIRAEIEA, 3TN @ FIETEaN | #ARE Swle, S ¢ (@ @3 foqewa g
S (7 AT | TG Trel( SR 10T 8 Z@ls T3 SoAlAle] A SIEAIaze < | Sl
T (A9 T T@E SHAMIGT I @3 5aiF I Sesiifte @eoffst 2o Fhfberae wigal
SRIfPeEy | T STE] TS 2@ TATS TN AN, GieT TR Qe sifde =70
T T (A9 TAW ZaIF SAMICH AR | Sesire (@19 (@9 SHMCRIcEs] w12l @PfesEd |
TS (9 TGO 20 BT AT AT 0T Nzl e oifde 23 | AR wiliafes
g9 oo TEw@ian | @A AR € WA Ten ShieiR A TS AN | WREERE 7@
Twrfla Sfew @ OF Y@ AR ma@E W@ MG T | a7 wdefes oge Redw
T |

9.11 JEIT &I

a) aEE e @i o= o=1E e @R S w9
b) N el AR SR Ol e ARG Siferml e |

C) TG NIF Sfere AR@E Feie O 31 = 8 F e 2o [elel TS
RfERe et fae |

d) e (e 7 [emm s o ame g T 390 S99

e) TN AT Trelel el TG |
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f) SR ST Gofe] e G |

g) SPTFAREEA (T Solel Jofell G |

h) AREET LT 459 S TG |
i) VAM f&?
j) TREREEE RICIE W@'@WWI
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9.12 TeIwEt

Sl - 1

4%, SIEEIZOG, @PfCezMT, tRie, Sere-sge (<[, 798 <RI |
&) Ay, e, dfeer #79 |

SR, R

==

EARE, PG, @FIfTes, FHe, RFEErsH |

Sl - 2

a)
b)
¢)
d)
e)

f)
g)

Y&Ieaw, TPICAN, Erfea
Fffbermy, =@y

SRS, @PSerEdy, 2ale
eTcsticfrRIN, ceAfsefr, et
ot e

QI S=onsif
@ifaa SEfEe
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TeE
TN e
a) IR 2o WHBRETS € FHIRIECET W AT=RS Seaifered M o ¢t
G P Al RAGY | R (R YT, G NIRRT THMI ALHrS
SIPERIEPIG wedl @EfenRHTT @ides ¥R FERIETS AW AyTe
AleTre-vgE (et (PRI @) @94t 7% e (@R @) |
AT 2R T ST 9.4 (W |
b) SR 9.3 (4 |
) SR 9.5.1 (4|
d) e 9.5.2 (4|
e) SmM 9.6.1 (4 |
f) S 9.6.2 (13|
g) SR 9.6.3.1 (73|
h) SEw=T 9.7 (4 |
i) ST 9.9.2 (4 |
j) SEmRT 9.9.3 (4|




G - 11
TR






GFF 10 O IFEI0 AT NIRRT =71 8 SIMa AL (Terms

and Definitions)

1o
10.0 Sy
10.1 e
10.2 Sfeo= wifd
10.2.1 Sfegr-ifdr @fRes
10.3  itaite 8 sttt
10.3.1 RS ER
10.4 (AT
10.5  GPRIR G119
10.6 SN 8 @IS
10.6.1 &R 8 M oA
10.6.2 2T @ (5fe et
10.7 e
10.8 et
10.8.1 7UN 8 THISTS R
10.8.2 Rif7< 8 RIS et
10.9 oS
10.10 Sty
10.11 &R 8 &Rt

10.12  o&R ¢ Jo&iel

10.13 &Rt
10.14  ~icscR afsgers! Sempial i
10.15  cAton

1015.1 @5, 2T S IZHH! SIS
10.16 AT I3 (Ofee S
10.17  =IA
10.18 < &ia
10.19 e
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10.0 Sy

3 G0 oS I SAfT—

o Jifs Rvize: S e i 9te1 widie (@ Tfgncs wiwa! <11 ifdes ©f fHfzre Face
A |

@ o FFafeT Fefiwel Face TN 2@ |

NI G, T Tfegw @R Iwa 2lifa 71 foq wiverelafera Az e
O 2@ A O [N FACS AFE |

TRFNFI G AT S* Al A FeTce [ @RI ©f e Fc0 ARCE |
sRGIel @ Rl I I R GE Foitenafel [ & ©f IRE Wee === |
e TR S ¢ @lol eferaid Sfema Smigserel R SIEbel FH0 AR |
TG T Pl eRRel IR s Ak |

10.1 &<l

@ (P T T G ST ©eE 7 ol AR T4 Ol AATER € Sepicfers
SANPRPRIR (FIF TIAI T02 71 G (T2 FIACEE Senivn IR e IRIa FeiReeita T~/ 202 |
TG YR FACE GBI T I @, G0 G G S| T4 FSIRFIE /e FAC0 S, Tefie
T4 OfF I ¢ IRHARRIE Tl 7Pl A 2z T4+ STl SIEl @it l SPpl
TS A | G SPpRre FFet T 2o AR | @ @ G i 1 Sfem wreiis Reisieaa
e O O (T FTew TIZAPT (AF XY I(F THowd N 7T W2 @ N &, ©IF Sl
Tfgm@ @R e 0ot Bbfers Face #ifF | wikE 744 Wibce Site e[ e A SelRet o
e Sfem A Al T 1T 27 oL G2 ARRRICHRe sisEl sppeR oy wid Fhce 21 |
I 2 2R T e S e @it iR, w1, s e A eforeE @
T AT (AT BEIfE O SANTE aFRoce A *PCHCE F2062 G0 (@128 St Hace «ar
O IR Bl iers Fa0e AR T | %Y ©iE 7, 7~5)ef AR Sz w03 A =il sl
el T T fTe 2Neae e ol FCe 2G| AW 403 (e I (@ SReIRE GeiRal
I T8 217 e e @ AR/ ©IRE FERPRAT 170 @Ifba SIfd 7eiE 2050 EE
AN | PICHRGE AR *PICFHC ST =P TN @ o7 283 Tho (oxeg Serins =3
N @ig FAE ST A TG BICENE | WY AP 73, A=Ay, STETOR %I SoAe, Flole,
w7fY, Toe1aI, Bt Al Ffra T AN 2oiifn 71 552 S SifEnt (THITe THEAE AEFAER TS (AT
w23 SsjfeEiTe AR Te (AT T T2 @3 e o | @2 s [y g slifteie
*7 (terms) IR O LG FT=ATE TRIZS 2&A TEFT |
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10.2 Tfgma et if

@35 Bfen 22 7P T4 GG FeiRFeir@ oI 71 *IF7gey @k Reid Fifefer i
TACS 2N0Z | Sl #FAFER TG FeT00 SN AN, 997, #{fB, Gl awyiug T2 Il |
QT GBI (O (T (FOL JATS A A T (T G (092 G301 e 29 A e 7% Sfema
CFGq &rArey =19 | Sie T Bfen AN WA B <, AN AT W G373 9T F | Jear
0L AR @, (@ GF Sfemd #RgeR Il 27 ¢ AR @72 Sewivg &ay o=y
GR (T2 T GiRsteeird 2 [dife | 3t @ e g SeifRifea wge wiedl @ sifiiere
I G2 G e TR AT RS 2 T2 SN S @isiag e A1 |
AFTER S G2 ARG Ao 27 AT SF® SRe7 731 vl Al RAITR ==l | 9661
TR (FET (@S A | N 541 A MBre FRER G el w2l Ntes @ e
SO Te F Sema 22w SwE Sl A 27 o1 O3 @A @ HAgER It TRS 21
©f 28] Gel @ T (<119 | 9o FNER @ Wo9fer 96ca (b W 10.1) ©f 25 ¢

a) e AAfFa%e A AT SIS (ascent of sap) IS (T |

b) e e oo ¢ e Sre) @2l (e |

c) TSR A qo(I G ANETPALCAT AN Z(F |

d) Sfema I SR AMIEF STel] To(A |

e) el Al 3wa A B @R ST |

f) e Efgmmce TR, 2T ¢ SRR FE [H(F |

g) 9 +1¥e Sfenoa Ty o |

@ @3¢ JyfoF Nz | g g T (F0q Siema SR S SR (@Y [eea

2 (@O (@S A | G T (58 Gz I, 2Jfevia<id snidefe @ee @2 o4z sifired
S AIfeTS 77, CTEg Sfemd AR S S#iifes 2 7fR2Ter il | T Tfema Freifs
I ize = |

oAk Sfegma fd TeTce El e Aceiba Sree Fae #iif ¢

oo e, I A @io 2 FFINS 7 PN A AR FiAeed Sfenio AFge
QA oIare TIPS, T ARz (13 BRI (i (I IS (@i TR eFpRes Mg
A A= |
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10.2.1 ©few wifds @fdfFStet (Classification of Plant Diseases) 3

Tferra aifd 31 @ cfdfeitm fofe 2re sl «3ifas | @iarmReR Ssia fofe 7@ (@@
6, ST 19l NN, AetRisl 2eiif), SFE SR S o6 T (@ I, el 31 Al
TR (197) LAl Sfems @gfon Tein fofe o (@ =y Seovemiia (o), 7fer Seoimasiaa
Gl efy Tesimamisa (@el) @2 ifdfeie T IR |1 o@ @R AamiRcse 72e € aRerEis]
fofel =1 @mRR GRIY a1 Soimiaia agfe| @2 gieiel i Sfema @ies sisml fasffie
fdferewt Face I ¢

1. WFE A GG @l
TqFeTS Gl

GRS @6l

Twed FGIRETe @iet
SiRAPTES (@6l

ATAEIS (1l

S ¢ RGTES @t

2. SRIINS A TGS (@At

SfoNGR T A @ SearetTe @il
Hre e Fere! Al SifEFae @9l
RIGIERSES EEEIEE DRI
SR STORET TS (19
RS S (ol

FAfFCoNET (Nutrients) SSRGS (Y9!
{feRd RafgretTe @il

b3 oEg € TG eI 72 @il
IoaicEe Reafmretee @il

o5l BIF “mefer wgel 98 el

9 2IF% TiEve wafe I Do R @RI PItF TQTF e 2@ AT O
e aalfera Tea sl e Wre AR |
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S - 1
i) W 93 S 27 < Sfema g S SRR Aifsin g <9 Sfeoa R
©f 7| @3 I T 0T SoNF qiFen 2

i) @F @30 e Tfewa Al SAER (@ U@ TR & & oAféd ffoe 2@
@R W= |

i) P Sfew @t Reo Zaiea SR T I SISl 20 T60s ARFE SR (1Y
SRR [ @12 e=rell FeTc 117 2 I M @eli= |

iv) Bferd (@I BT (@is TR SR TS #AIt A1 o ai<el 2 e 7oics IS
LI |

10.3 *QACE= € “AfAtEmie (Pathogen and Pathogenicity)

Ao BeAMHRIRA TG AL 0T ST A @G | GRgEhe @i Swres @i
T 21 Siee Sfema Toifsrets Al Fererscd GiRlgd Ao Toifkife | S Sfeom oz
I 21117 @ T O TSl ST Al @NGRIGT <5, GR %y O =74 W Sfegw
(A0 R A Sferd (i [81F aife F19 o8 2N O Seerel 2wl FCICE |
ANCATITCAR AN FAONE I67 T 2CATEH A (Pathogenicity) | SEI Sfenclad (Fcag
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GBI (7L T (, PG TG w6 AreqRes Io @ (@ (@ENIg FENE ARGl o
Tel] WIS ZCS AR A | TEOLATH FRFINSF FGS AfFcoa< (nutrients) SZFe Bele G 7141 e
SIS/ (toxin) fsTRel S12Q1 FeFCeld SR ¢ (host) (T2 (A0S &SI »Micela et
Ve 20 A | FTSAR (7R AR (@ AN AT 771 20icem € (A #|fgsrs 7l Tt
T8 T T | 09 SRS WHDE T GO TR F00 A1f 8

TS & GO el 2RS4 (TS Sfed (M2 I A GFES =g ey AR
LI S5 27 O (372 IO A SRS W | Sereica <&t 9 @ «@fb siieaiees @
5 Al @R TR Reag e |

10.3.1 2TCATSHEFA (Pathogenesis)

GFHIAG AT IECS (I I AR — (I G AT @t B Fai7 2rforg =t
2 AP | Ffebc Gl orfon AT I TR | 2P [RAT PG, (AT
Tfema AN O ASTHF, (oI T ANMACEE At (19Tl A ST (e 2ol qR
TR e [fem SameR A ANMATTER ATHTE TF —aiq 553 @33 Al
SR (19 B FHI SIS Aol T | TSR AP e AT AT
@3 G (Tl EIPIRR o) Afeea g ©f ATl ANRTEH, (17T 9% #ifioTe
TAWES)E ot frSaia |

10.4 ¢*1IF<F (Host)

Tfen QISR SR SN St I Sfen (AR F2AR 14 | AR 7 NS
a3 Sfgore, T (AT ARG AR AR IR ST IE GIITS (host) | 4FT (511FF ©F
ATGIRF e TF 473 [T @1 2o ANE, IR T 2R[GRD @ [erw o aeifen
N TP I | SN TSI A0 TG (AR [feme awifs wfewm fen sia sy
QIS | (FI (ARCEFA (FI S TG 2 S 23 Ol I3 (g TS | GIoweg gl
3 A 3, FG A A Ay, wiefie =iifas oo | s Fe +I7GR A3z T (@,
GFICEN) S 2 R I (ARS (72 (A 2JfP o2zt 6 widie =S agfed | (AR
SR, AT TG ATER-(oAITF TIF [T AOR (e | O (i Tfen 230t vl IR
HE WG @A feflelgel @2l (o GRSl | SR Srebitle 2re A | widie @i
Tfien =G ke Sty I AT SIS wHIce SIFE 20 #1we | @273 [eeea sifdeafrce
ol TS Alfi—@ Kot el (morphological) @ *IRF€T (physiological) i
43 Tfen @ R & ARt e 2 AT GR TFAR Tfgwfoes st @ [ &
AATE (oAITF T e Face AfF | 9Fh &R Jore: @ (IR ©F TGS
SRS FE OIF (12 ATGIR AATF 337 (#1176 (Primary host) 0 | 2 (2AF FOMS e
(IS T 2GRS e @ SAATS 7 FCE OF A N9 17 (Secondary host) |
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10.5 @Tﬂ’f@?ﬂ‘% @I?IT‘I (Causal organism)

G FER Mg T @PYRBCS T O AN (R @I ACATE @G A
Causal organism 3= | S @OMGRIGE ATEIR | ©i2 AGRISI@ RGN NG
SIS e 2@ AF | O@ G2 Q7N (@ 311 3w 0% 73 ©f ¢of sl 2o o7 Itz |
CICFE @3 A G ToAmI @9l AR FIee T SR A it 3 | 0ol 93
Tien SIS 2317 O SRR BPAIT02 93 T afege eigios Al wamd | 220o! 132 ©id
Tl S I @S Ko il ot (7 e e, sAfRers e, oA 1 weria) v iR (21
T @ | SR Sfemd @3 R wHEgen SRl @2 oA A wive | @2 s e A
e oM T ARFIfEE T Tolm Sfema @iolaws! FeaRie oo @ragfBard
Tofmi W@ A Causal complex J(H | ALFTSIE ToAME 251 (F) 2hiclite= At (Causal
organism) (%) SPIRTF AT SFAPTIZ (1) Sfem= ﬁll%f@ﬂ\‘)] ARAIEID xﬁ%ﬁi@‘ﬂ 8 |
AR ol |

10.6 I=TF (Inoculation) € @A (Inoculum)

@ ST AT At @PTBHN AT @ Pl AR =¥ (o4 Sfgena Ae~ieef
A ©IF I ASTS (Inoculation) | F15<1e (Inoculum) <1=It‘m\-o1(.<1 K| Eﬂ@l%m-ﬂm o
(TR AT S | SRR AT AN T G0 P2 S (@i [eaw #9&17 a1 o
@ AR oI B RS T W ©U OIF I Fiaw IS (Artificial Inoculation) |
2Aighes AR 95 Sferrm oM (@i AeF WE7 209 #I1t7 | I, & 3 #fow qfRe @ioke
ez Frere ez (Natural Inocultion) T6R1 | SIAIF 6w Al e ey afoget mil
SReTTFA @A @RS (TR 7Y € SNATTSI B ot ro3 TGN AT | ST AR
(@ e 92 79 @IS Feseteiresi@e SeREs efF i = 3@, abrme wIwEl Feie
ez e 2N |

Q1A (Inoculum) 3 RIPPTBIIR TS RIPBRIR ST I @A | SRACTE
GG T TR @IS I IR | ARG QIR Sesierz, Al (TS @2 i
AT I | TG (GG SIS TREITIN Al (@9 @9 kieget s 2@ A | 2=[7ElR Aoy
Sfema e, e G919 2ot 7 @ekege Ie T A |

10.6.1 @iefi= € (M4 @A (Primary and Secondary Inoculum)

P

RGN A LA AT, FEHO Ao BT, TR A9fTSd | FMZTF Agr I7Fed
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TFN (FTF (R @R S o1 | AfSget Aga o MFs A& @ J& i

wfedifze 9 FI0e 9@ 2 | ATGoH @B =
o SIR SIee (VR ARSI ot | O § T I S | AR
: R R o AN T 3 7 SPTRIRY | (RS T (1)

O S 26 A | R IAT T | g v ) < S SRR

NAF (FIAdE (Primary Inoculum) | 7 BRE-SerTEEY mﬁf X T e o
A AT =GN 4 € ARATTT | 308 s o o Sy |

T G sefolaie g 4R 2o @9
719 {2 33 T 7 FE TEW SIS ; AR

w1 o7l Sicalel Sfew eIfre 2 #Itg | Bl 2 Ascobolus 3 e
@2 @Y 3t o719 A o Reea =iet @@ @fifeery 1.2 Puccinia
OIS A (NG (FI9TE (Secondary affeam ":W_ Ry
Inoculum) | 2IARF @IS @G H@ w2 Agaricus ®7. 2 Puccinia
i ToIT | @eRcEa AAfdwe ageweas o

. ¢ Puccinia

SRR AT e | @ F= Bfegma | T Penicillium
sAfstied Toifre @it IveE @ekE
AfFTS! (Inoculum Potential) M Sfefze T =71

10.6.2 2fF 8 (e 7FY (Primary and Secondary Infection)

gl @isIie 7Rl Jjfers W 2ldfSE @t (Primary Infection) FitH #fbs | 3
O3 O (MY @IS @ AEFI IO ©ItF 6 (5Nt 7_FN (Secondary Infection) | 45
GGG QA FFCER 2ol G2 A6 A [FG (el ALl AN ool gl i s
T (1919 FC A |

10.7 S&c3* (Penetration)

@ 2RISTS SRS SGwmiz, et I Ot I S (penetration) | SATICHR
TS 2 3

a) AMACEE A (TS e SoifeteTa @ (Attachment) |

b) (AT € ANANSHA W&y AT +Af7bfe e (Recognition) |

3 +fafpfe s srfoqfs ez Gaute o ammle wfe| o @ Sfem
AT A ST 217 Seger«st [ 90, Sz SHeEH 960s 21N, Joe w3 | I
Bfgns sinicaite™ aferid 28 O (@ 4[RO I RiFefe wie-o7<s! wim 963
Sl SIS #I0F Qe E1oa 37 =7 g1 AR A 3720 I 2@ T | GICHGG FF
SICA W@ AN AR @913 g8 2@




NSOU e CC-BT-03 191

T sifafbfs feffae il st it SR 23 o 2Iaite Sfenmg @
T G 2172 A FACS AN | SR 2129)fe1 25 IR T%1 (T 71 (Stomata), ST
(hydathode), w757 (lenticel) ORI, Sl

a) SET(Ed (I o= T71F S S |

b) T Sfema 3f2ews (on FCa S |

c) &l (¥{e I SETCEN A NS 2@ ST |

G5! A T A DI T 28T g [Fg et g =7 | I Sfgroa
IOGIAIF B SFE T 270! (Susceptibility) W ACF, SF SESAEHE 217 SACAS
(AT (02 AFTOI 2SR e 7S T I | 2@ [few #1fiw ¢ arafs @Eef
GFF - 12 (S IS @R |

10.8 51t&59 (Infection)

@ ST AT (T Sfewm oz e afefre Tate A ak ©iF @Rt (A
AR RAR AT 2, SICF I TREN | FG| HFe 297 [0

a) ICRETd @PEF el (Virulence) |

b) RS IIF® 28T &9 (Susceptibility) |

c) AfRFEHT Wﬂ@ﬂ?%f (Favourable climate) |

¢) GRW® ey (Compatibility) |

29ia Told ST | ARG ANRAE CARTR JRETS FA0o #I1CF A I Fa00
SACa 1 I 932 AT G (AR IR 2 | I SIS (AR SeMa (R S8
ifaﬁ a3l 8 ?Ii“@faﬁ 91 widffe TR IFae (Colonization) #fea ulo «iv e Reabe 2@
I |

10.8.1 =I5 @ 7*tore AFN9 (Visible and Invisible Infection) ¢

e 3ft Bfereer Soifirete I (AR HAfFRFS 20 ©X SItE I PO FeF |
HRARR TG SO ' 3B LA 41 SNZF SATSIT I A Wio—a4Z JETTI TR
Tz |

TR A (AT Aot AfeTFre 21 M A6 T MRS SRS FFeTSIQ
Afefre-eiR MFweI = E‘U@@ g% (Invisible Infection) | (T, 41 sited ! A siiced
@19@ 5 (covered smut) (oK A T T @A WIS ol 98 3@ (oiEs Af2efitg eIk
(I & o7 91 T
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10.8.2 ®iff< @ =ree 7 FWY (Localized and Systemic Infection)

Ao AT (@ FRPACEIF ([T TRIACHCG A OIF (I STeT RN AF OIS
6 R JFNA (localized infection) |

@ I @R T FEFACHG TSI S (I T RIS T7 T4 SN I
RSTS WY (Systemic infection) |

RIS TGO (GG AR 917 2IRICEH (o1 I ST AT &elf NG
AR (@IleTHel 98 T PR AoARS FCH | G2 AR RN JLEe AT AN | ST
AT, (AR ARsjefel @3 (oAFTFNT AWy TAMIETR @it Tonif T4 2T A2Ts
TR ATCRATE e IR AR Sifoms TR (RI9FTERCR 2w 2R | TR @ ST
AP SO G FANADCE A0 27/BE( #1737@ (Incubation Period | 7RIS FLeel Frelis
FIACE @3 AN Ao |

@3 S wNEive REweffer af SivM Fiz. 2ies 2@ AT O Ao SR AIs We
SN I (B T 2

Sl - 2
(a) T Teafbre Wt = s
i) ST (KPS TR TSI 06T (2SN / AT /7w |
ii) G5 A Inoculum A (G0 FIFEG RN/ 4F0 SIRIHAE / 2SI G@lst W
TLHI) |
iil) SARR diot 76 21 (R @ MG/ TR €@ e/ TP @ if7fpfs
et |
(b) PR <4l g ¢
i) e GNP (A O A WO qe
i) IV S (QANETH LFIT TS| TG A |
i) @ 9 TeAMTRR SH (AF @I 2L P W OIF A
(¢) N @A ¢

i) FeRe ¢ Ffaw Farw
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i) 27 AT @ (Ml oAl

iii) PRI 8 TSRS AR

10.9 @99 (Symptoms)

RN T3 T Sferm Ifce! I wwed et (@ efsimetae ARaEqaf sffoe =
OIS & A (J19AeTH |

TG TS (@AM IfReFZ (@tsierrel e ofere 27 o3 W2 ket T (rRrereE @
g Afsfal 90 AT oI if B @ 71 | Fel @b Fikcoeiz b @isersd | SgareiE
ARG YIRalZ) SHe g6 Sefes &4 @91Z | 952 @isibzaifel aailes @iem e ol
@O A | SR G2 @R &) QT o750 AReHre 20 A | @ @i 930 [/ed
PR (G S A @A K8 200 AT, FG 25 G0 I, 2o T 21K s
20 AT SR IS A ARSI AR ANCRISTER (@ AR 20 it | Sfema for fom oiked fon
for caifoz ¢ saiteEs yRaiggs Mk 9w @8 e @ieiba 7zere sm2 (disease
syndrome) < |

10.10 2fSAY (Resistance)

I BfEn (@ S8l FAeIF ICET AT A S TN S FoF S (AT S
TAre FA0 AW, OiF I Afry | @b @ Tfema e 29 e i [edre v |
Tfema aferairsrel 72f@S (uniform) Sefie 37 MFNER (F(q ANTSIE Ay 9124 feamfas
(differential) S1¢fle Rfen Aaweem oweg fon foq 2@ @ |

I (I ST o1 2ifSrE 71 2R FREW 217! (I T (ATE T A1 | G A
TRen AN I 8 RS At v 1 Facere ey Rstisfaio)fer smmieR 7=y 3|
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R A AP FZPIA Siew | DA g Sfew SHi@ereld (immunity) 7E STCATSE F
@R efefre zres o | @ @ Sfer Feefe R e amfae i wE A
PR (o SoifRfeR vl 2itAie e afer 5elce A | CowE SIS @ (oIl
AT Al T | (AT @3 4 A @Greerin (Klendusity) |

10.11 *7&R ¢ & R® (Parasites and Parasitism)

@B T TG I O (I FE I T A '8 @S Ty ST Ne] T O ©OIeF
I ATER € O (AT N GRS I A& o |

@3 Ser--I7GI =51 G2 7&K 37 T (@I Sfera T oifesiiws, I e g &y
S e | PRI 2Fiaer sRGOR TAF Tod WNSIRe | T2 (@ A& 7 (IS S
HAGITS] TENS Sy (I BN GG Tl FACS AN A O ©IF A 7 #9617 (obligate
parasite) | T4 (FIe G IF ARSI TooNA 75! GRAMEA T JoGAgeel P I3 5
FTRRCACE oA (Pl TGN AR Sl AWy & SN Goly TS TRNeT 3 04 O A0 s
73G9 (facultative parasite) |

10.12 &R 8 Jo&iet (Saprophyte and Saprophytism)

@ FER A T 25911 T3 oIt (TS SffS Swet I3 OieE I YOG | 2dF 27
oG S TIRRel | STEsR 4G FE (R G TG TORIFe! ATCARTT TS 7 X I
A Wﬁ@‘ (Saprophytism) | ki\s@ll?!ﬂ HILLISIE MO (AT @W Ao P 1 |
@ @ 2GR SRR @ @ [ SRR oGt offf @l T ¢ | SimE I
T TG | €T 2GR W7 @10YfR FAc0e It | 517 w10 g Jodif, Jodie! Trere omy
(I TR G BT 0 TR, ST | G A AT JOGI |

10.13 figr&i<et (Symbiosis)

NS TS TS TG ANY AT TN A TP T @S AT AT B
Tl T | 3 IETFCS Frdr&iRe! Aiey fefze 731 = | G2 47617 Af =Fafs i G
T R G| S5 Sl e G AR (Rhizobium) NS WBGRAR SR I
2@ (Lichen) wIINS HEAR 2@is @ (*I<1e HItAI&R (Symbiont) 7fRa Tnigad |
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10.14 SnitAitEE@s Sfe- Mo 9 Sfo-qgaiae S SfeswFia 7= i

(Overwintering or oversummering of pathogen)

ARSI So-AoT A S-SR ARG ACE Al (517 Sewd AT
SR e 20O N | I ST Sfenfh I2INENR 27 Sl SAirte wife 5 Al Sif T Sivfsal
I W2 Sfedifze Fa0e Atd | 75g 7 (o117 Tfens IR 27 Slre ITIE Acod S
Tfema Toifelol o 2@ ATE 2IAEH ARTTOIT FIIF! A 0! (FI (AL, A 1 |
OIS (FF (T RGN Temd (w0 MR THod SIAT@R (ARF Sfegns s TR @R
SATCRATETR ©8 IR SIS 27 | (@ AR SIS (AT Sewd S Al (21 FF TeiE 3
SRR Al SO T2 SfSANZS F O S AN FGFT 741 (Perennating
stage) IS BlefRe Tl 27 |

Gl R @2 effega srrell sfsaiat wiifs fon fon | @, zas aga&ifies sprg
(hypha), (79 (spore) J?l ¥R IX&ICS o Tfema SRR Wy w12 Mibcs, Jea [
QN ARHRBIFIT H (@ F, eV 29010 N SPIg Al @IS (79 (Resting spore)
SR R 0o (Sclerotia) SeAIRe 7 | S g g ANCACE @2 SR To&![gee!
(@S Pythium, Fusarium 3951 2ai%) M (2F 2% ez I (&6 A |

IFHET 2T Tog Nibre A1 Sfera SRMBIT T2 Foolowiero AZE (2 S
IR (& A |

SIZAM A AT (protozoa) (ARG A& (oIITF BT A 7l GRY Ol (IREFE Jrore
LA SR A o SR HBH |

IS (nematode) SO 2@t Tggeet Mbce At Tz sa@Rke q3k Twed *7&f
Tfgr-Arergest @2 vl Sifeaifee I |

Attt ¢ ARSI AT @ I TG0 BOI® 753 (g, welig wiiaia alfoget sAfaeae
T 918 Wil goirsfae 20| o wepre, @4 Toifrgeet 2ass, @ Al @RPTRcel AR,
CIRFMER ©zas wF TFgee Wde afsgrel sfoas F@ 1 9@ Mucor &Rl 2aiida
GRS, Penicillium 97 F=we. FREERN, Ustilago-97 Acaibml e wrerg
Ao, T@ @ OHREE g A (S zam el afgerel Sifeee nRe o751 | RGRER
g o8 (endospore) TE Sor® OISR, W G e A @3 @ wies
FACS AT 1

10.15 caavE (Disease Cycle)

@ @R TS @R Fa g e <oq1 Hffese re wikfee 2@ a@rem
AMSIT @32 RV O | G2 HAPAE @IF N HSRS FA 27 | (196 ARZ, AN
GRbE Al T | f5g @b JeTer @ie wfS, “ARrghe @ KRR @-iT | AAaite @
7 | AR AN TeAeE Toe SE1e 3 o9l (@erwia AniceEa [feq Wi
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o =@ a1 97 3 A Sfenbn [ien wil @3z @ioprwcE [Jiem s/ive @ivea 935
ol okl | @ioreEa f&fon wiiafer fmget ¢
e — SRR — AR (AR 2D A — FeEiREEE A [EE @ e — 3
8 I — PSR AEF =R KBIF a7e — 2ot o2l Sfegsea] wil — 5o ez |
&3 o152 DRI TS 2@ (@IsnS Wbz e |

10.15.1 o, 3T @ IPHH ANcaicE (Monocyclic, Polyetic and Polycyclic Pathogen)

@ ATB AT 9F IFRIETR N (T G0 @95 Tsfefid A ARFFeIE 7oty
F(A OIS I GFH 2T | Tl - ZaFeive HG (iel |

i FIAYETS @ (F0G ST 9T IHPI TN T G0 AN GifEwa
ST S0P SA (AT Q9B =47 FICS A | AT 0T QO 2T | 4 T 2 (AT
30 “® 267 77 | S 5@ T MRS GRIT Ao ag-agape I SAT | @ 1 ArEere:
IR 20 A 3R G2 IO GIANE SfHPIH CH0g TN IO oy Wi | Trizgel ¢ Siejq
T w1 @il

#Ffers SR g g Gl SIitE A TREFINF @i9) ST AR @I 9F I8 TR
& I @A 20 AT I QIR 2R (T FEFTo I A0 A A I =@ @iot opfe e |
% 155 G119 T GRAbF G T2 9107 T T3 Ol Ig3IR (Polyetic) 2RI 6 |
Q3] AIReTS IZ7K G FHETI T (Aot 2 0T | TR < =167 92T <IFG oI5 (e, 9ol
(2R e “Iel (Wilting) (15 &efe |

10.16 73T 7 AN NS (Koch's Postulate)

A6 3 (1843 - 1910) TR € S AT GF0a @GN FATFACET FTisAiwgest
@ e SIS 2o T ©f Giie) 7o Sfen @o cFeae T S | I @i Sfen @is
RFE GIIY 7 SR 27 OIFCE 57 SOwe] @R A ST AR ANCAGTABCE HE
31 9784 | [5g 7 2SI T @i 7 Sfowes! 71 2ieE A @I T1E @ sie T
U SIS 2 OIRE AL IS FACS (F & 2MCHe] ([ TR I (e Ao
TSITT (12 % TR AL | FSo)E SRS SIS @IS S (A LTS
(A T el AIbie T ¢eTe 23 ¢
(a) @ DT @NPT TofeT SETT AT T3 TR O I (2R TR |
(b) jAFIg® AT AT Fhaw Mgw (I sictee SR *7&R 27) P&
@?’C’T@E@f (Pure culture) WWWI ARSI M ‘{"f‘?fﬁ@ﬁ Y O (ATF
Sferm oz (ifb I =0Ice =1 | @2+ “ieitemiog Jfaighe ¢ Eiba Trfkifoetre
geolq TGS FCS A |
(c) W4 GRCAD (pure culture) (AT &Y FRAYEA TG @9 (AT Sfgrioa T
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933 AT (species) At JeIcow (variety) RE o7 @I P Tfgwes A Fat R
R AR TR Ferwe i A FAFET g WS A |

(d) @3 &S @l e (A AEmE S sjafige 0 g ST (pure
culture) 0ol ~ST! VI TR 4R SANCACHCA TG 4 A @ Aieicenas wioffera
Segel 20 T

I Tolta ffe T 7Ife (Koch's Postulate) 9fet Wie 27 @3z 7fr 2fefb «iiw o1ey efesig
2 OIFE SNl @ SANRAEHDEE @ Reda @ies Fie 0 72eee. bies Fare sAif )

RITS 2N, (@ T GV FGNeI@ [P SIeandt (pure culture) Jeol ANSAT TG
SR (TG SARNTS ifs ST 1% T ([0S AT | @9Jfe1 2e1 =i, PG, e Ky
ORI A1 TR (el 7)o =GR T | o) G, @ @HIRSI9l SR, SRR AN G
ARG @R S (protozoa) TG TORHIE #G X G (SNDIFCo FFaw AT Al (oM
(T2 “NeT 8T T | T O M 7= Sfem@ (g Ffas ez« (Inoculation) THIT €I
T | AR FCFA IS 3% T SIGACANIN (F0q TR 910 g efogerel AF@e @ #ieta
‘jQ/%W‘Y (Isolation) €@ ¥fR=Fg9 (Purification) W€J OIF (g G2 Nifeofer SNere 7= ﬂﬂ@ﬁcﬂ

10.17 =i

2 973 Tfen @R SRBIE 215+ 2N (g G JAFI | G2 K@ S
JRRIF ST G FOfeT AT (77 AT & AN L Q3R T’ FH=ATE AT 4101
2R ARG | e (1ol I AT, IR G0 Sfewd AN O ALy @2, @iopyea FResffe
& & @3 FeIE oRl @I9PR 30 OiF 93 2T 476l @2 9HE @e TRR | GPRwE
Tomimefel Gider @ SEIRE 1IN 20O A | GG TAM T4 (@I0IF IR0 0L OIF A0
ANCRIEH | (@ 2FOTS ANCACE (@I5PIR I I I ARG P | AFHE SAMI Jenzey
ST Wl O | (FIe @R CFea 2 FweIfB 225 (@F1oder adl @3 2o Aegwelaffet
¢ (919IeT a1 2GR [ | STF9 20O 2N Fi2aNey 1A 7i7ote | «ib e 7=t A Ace
A (A FEwe) S AT AN Sfenn 2w @O A (ST
) | AR T SNPE SEWR (02 (IR (X 222 16 ©f (@97 I 21 oo | e
Toimafer IR 21 SitmE ARG =62 @R o1 Fiel | Totma Jedife zre wAiE
GG JOGIO] 2[RRI TR 6 209 2N | 12 Y3 & BT fHr=IG{ I 051 OIS =il
€2 ST SN R 4R G2 6@ FGHe) I A6 o TS (olafz | Sfen @ 4ia ae
e 2ifoze IR OIS A aferFr| @3 ReAdrs ifo 201 @r9eRerer T T M Tiegwn AFeIF
SIFE B | AT GoMie @ S Ty AP T GO 0T O (AP (AR SN
AFREIR GG OIF Glebe Sfeqize F 1 92 Tl G0 @R @b AN
TSNS GICS | (/9153 261 SFIFIE SRS G FWe o, 93 S A IS
TAWI | 4T @96 TR @A A T2 DL 7 A AT G5 7047 TS 2N AR
OI7 fSfare ama TS AFBH! A LS T IZIN SANCAE &l T | FACHICT SN G S
FRIG 7 2fEC FOfTT IETF NfoT I (SR T ML AF0 FAFINE TAMI € O 71 7eaTw
FFIAT AT B e it 7|
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MO (%A T dic back

Eard: R )|

AR &A1

TTER AW

T b

FMET FT A Canker

T T il

QIERGL

AR A4

AT A Wil

4 Rl

g 7= 10.1 : @ Sfema dae agw FifafE (amfmss oige avife) @ Sferies eeiE
Ao WS AT SrFTel (TR S ew*fe) |
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10.18 F<EIT e

1. CAI51aR Tien Fe1ce & @RI feeTa fefers Sfenaners qifdeis 41 18 2 Sfencaied
@b (eI 2EE AR @ |
2. RIS I (1 2 I 57 oK ¢ & e effscary ae1fs & @rme
3. sl e 3 ¢
a) 2GRl ¢ oG |
b) 2SR € AT
) (RI9NETH @ FEETH TN
4. 76 FFF GNfer Afo9fera AT [Fget 9 SRITSE 1S T2 T2

10.19 Sea=ten

g - 1

i)

iif)

V)

@i Sferma =IFgen Fafera 2 Ffdifae | 7 @ e G IR FcEce ARl
AES W O @R W F e @3 2 W Sfemd FEF wei fomen @3k
GRereeld ffge | F Sfema WIee T Feike 37 ¥ Sfema ¢wEg ©f Feifeed
R (T | e bR AR ige 27 | ©R @B (H191a% Sfen |

(I Slema w1l AR G 2T AGNFAET TS 23 | T A SoAMe I A |
O T(E S WANEA Al ZPT ST | %P 2T FACE *T6 Seoiwe g A |
Tl @@ 215 ek s @i 27|

T I SeliRT 4o 2id 2re A Jfmmaia Amiel ¢ Sk wifiesia AgifEe
@ @R AT T FASE R ATl (4 (i | O @i Siwel @isias sl
TS A |

GG BRGNS (F1978 SRAGee! (il At 7 | @9fferd s #10w ©izam, 2aiss, WG
B sAjicTe wibe CHiel (@ 7 G311 TRrEE [Kefe AR IR FH00 I | g g
P (IS Bfew 2o @ Y, T Al Sy T 7 oif[iEe 2@ @ o |

SRR - 2
a) (i) RS (i) AMRTEET @RI DA (i) TR € ARDRS fefa)
b) (i) RIS FeFe (if) TAFCCIn F#IfFT® (iii) 2l @ioe |
¢) (i) T4 2T AR AP AMZF 72 Y, T A 10! 71 AT 20 @9 AT
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TOIF O OIS A1 TSI ST | S T2 9EIANT 2K S (@I (AT
Tens OF ARGIR a1l SIS T 2 O OIS 061 FIaw Gz |
(i) 43 TG YT @ (ANEFT N OF GRS WSS F(F OF A T2 (AT
7 G oIS T (AF T ATERCE ST @ i I OIE A (N (AT |
(iii) @ e Sfgwomz M@ (AR A G (Ll A O A PN ARG S
TR T AR (O (7! T ) DU SGHCR TR SAMI TS S OIS
T TSNS AL |
T e
1) @ @ Sfema oo Al o7 WFages I Gt o=fdifTe | qafer Afvafze
R SGHbF GIo AR ISR AT | AM AR SR S AR Tl
B AN TS 2 S TG S FreIfs 72l Bfigr 7o 2 11 | oAk (@olals Sfgn
0SSl IR TS 57 2N A sAfFrmiore e e *Fwgers A oo
sreifeel, TF Afzsemm G2 Tferm oz (@I S ISl ergaeed M0 2@
T |
Glol e U fofe i wi2@l oie wikeiw oin fefe wea w1eal Sfema egfor

T fefe acx Sfencane @fifen s 78| @ @dfeits J<iers 72s 8
srecdloy fofe 2at @iy Sommita eFfs | 93 Toix fefe B wml fRafre

{feifer=oa Face A |
Sfeo ot
| ' |
AL AL
| N | | | |
2P SRR THHOd IEGIE o] e e

s wHw e 4w 9w e e q@ite

Rl RICIE I GE] RlGIES 0,497 A ARCATET S IR
Siesy  FEel A SRSl g SeR LIOG| 72t Wfp,
e W @ 3 e
REKISICE

wg G|

2) Tamg o 10.8, 10.8.1 ¢ 10.1 weaifeds 2Nopea (73 |
3) a) 10.11 @ 10.12 Sie=iifeme S 2gH |
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LELIEO) P\CLIIRIo)

NG T7 A G LT RGN A | G I @1 T A5 o (&1 omiel (A i
G | AW € SR G 2GR (@ TGN | SNZHNCT A Joeni<ro! | TR AT (R AGH
T Tog FTSaoiel OItT I (A | @2 | (oIS Al SRS W | YOGl @opyRa e
PR ARG AOFFOI PO 3| | AGFFOII W 3 |

4)

b) 10.3 @3z 10.3.1 Si=iifess S (74 |
c) 10.9 sixifere wigx (74 |

A G QIR Gl AR (Table) S 41 I |
10.16 wisiifese wigs (73 |

@?T‘PI%W ?@WW ﬁ%@ﬂmﬂ (Pure culture) #TC HGI AJSFACID &)
Cfere Sifex 51T «iet RS S W0 2@ | 5RG 4Ieid A GRS 14w | T
QR G2 51 41+ T G2 SArieaiteTea SHifRife ani s iz @ik [E @i
(g TIPS 2SO Wi 1 AT |




@3 11 0 Sfen (AR ALY 7% (General Symptoms of Plant

Diseases)

1o
11.0 Sty
11.1 &9[_«A1
11.2 ARFI4 8 (9T
11.3  GRIETHER aiaeen
11.3.1 oS
11.3.2 SIGR=
11.3.3 ARG
11.4 IEILTEF AL G@F0F @NofeTel
11.5 IEFLIR OGRS I RAAATS @iotersee!
11.6 FERLE AR A AogRE(S (isieTsee]
11.7 Rt s=e 48 Qe o
11.7.1 SNER 2R
11.7.2 &R IovEiee doR
11.7.3 Y &S el
11.8 «fRtolT=a (Nutrients) SeRE NS @S 7%
11.8.1 Ao fagw
11.9 AR
11.10 LT it
11.11 Teawiat
11.0 Sty
G GG 2N FE SAf—
o (%! FATFACIT Tof) (ANNTTH FHA(F oy ST 0! FACS 2 |
@ (JITH(F RO FACS HF B |
o FRINF o1l TZ, UG Al YAAMATE THPIE IR 2RARG T eTwepig @oife
Tz e IR A0 A& |
o SoRGIR 9w (FIoPTEd IR ¢ e [diRe Fa0e A |

202
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11.1 2B € Sy

93 @S Sfgns b 72 Sfema (A @ e JRMe B a= @ afew @B
BRI SR #j2IF A0 TS FA00 A 72 BT 1 TRy 22 26 @ioreTel | W i vEhiE @
@IRTH (@ (FIETIG GF0 @RI SoAMACE biere 703 ©f 79 | (@5 431 TF, M2 @horm
o1 | @S 93 =S AaFe o7 T 9F2 AN 2@, Aowl, FEAIGE A JFEGR 7= RN,
T SRreEiTe Fe, NHre i *mited A 4y s Qo 2o e Fae 2o 7|
2 G ToAmiwffet ST SIAMISIE SRl GF6q G2, (@SR 3% F00 9IS | ST G0 &7l
R @2 @, Q@oreTe Sfer (@ ST PN, (@19 SfewE (TR SieeE STRRrd G362l S AR G
I (2 | @NOIF T (AT TR0A (I SR (@A & 2B 78 | Of2 36T Ao 20 sATo
RISl 5T I SIS 7 | (TR P (FRETG @NNTH (702 (1] TG 51 T | SMoATeI
@oeTel K3 Tfere Ig0wtg (@919 20 A AR GICFGg (T SPRIS (I TAIF G3R *PICRGad
FioiF Fho AT AS[A (ACF AR |

11.2 ARSI 8 (9T

@lFE SfeneE 77 Sfemd (A Seml I B oo (ofte @i serelafera e
TS 283 HFR | @IPRTHIE SR @aR AfeRrre Sfemm afeimt Fems «iifF | Taers:
@3 e @3 yfSarey afzermm Stz | =, o, 7% Qsifeie A ek wrefem | F9f
Aol ARsre Ay oI Sl (@I ool FC2F T2 (Syndrome) I SSRS A
2fF A7 AT ST 7S G ST SRS ZR = | (@oerreiafer Jffie = oigwsre
ARSI IS 20O AN | O SIME A Wigfen@ (lesional) (AT | SRIF @9 T4
SIS 910w Al ARAFHS 7 2FIS 27 ©4 I A0 Fo9@ (habitual) (197 | IZCFCIR
FNTHFACIT Tel) TSNLFIT TP AT G [0 T T A | ST FRFrS (@
CFCE ARG AT A7 (@ sTela)fer (rdl T SIS SFifae (@iafeThel O (50 fomes =3 |
ey g3 AT THAE AARF (Primary) @ 2t &R 2ieTt sTwa9ife it (Mt (Secondary)
@S N TSRS T | (@5 FATIACE &) SerafeTF G2 FIAEE Aded 7o 4@
AL T LA |

11.3 CRIETHIT SRS
lsfeTRel el foTeics ©lsl 51 T | (I, SR € eAGRS |

11.3.1 HBF (Necrotic) CAseTH

G A HATENR @RI ToAiea [ 197 Wi Tfgnba (Friweia gy 906
o9 G3 YOI AoEe @NTHAYAE I PP (Necrosis) It 75 | W‘W{V{
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T AITFE TGl sTrela)ferd T2 F&T TR | S S siret 22 2Rwmrs, =it Arore
OR 1T S_fE AR A A IR @R
WWWWWQWQ@| NS ¢ Z:71f& Lesion AHHT SRR ST T “at
. o 2 RfFFeIc T J© q (@NFIE TR WARHE g
AL TomEre 412“‘1;*1‘ T, T _ 9057 Lesion I W91 G2 wiegfers fefere e
GG @ T (TPITF A ATGNS | sfafswsir wwiw o5 7071 9T @ (@ TR 7152
(51T | IO e NSO 2O AN |

11.3.2 s (Atrophic) RisET

oy Sfermeer A WiEe SR @i FreiRe gEn weReid e w
(ZZ2n72057=71, hyperplasia) A (PR TP € FEI T I @ANFE Sfgwiva IRE 2=
SIS ZFT 2 O FIR, (RITHICS 01 SOIGRee (RISlerel | 3er (Dwarfism) 261 €2
ST AQ BIRCS TKEe TURFe | SiRa, TG, 2aiS 29t TENE Gl =ele S&ae
FCE @, WHTe UGS SR STI(E, TN wgel i s Tob [fFgel 7=l GeTFT @ Sro
(IoleTe (1 T | G 20T (@I9e75Fas e AT |

11.3.3 QARGERFS (Hypertrophic) s

T A TfEioa I SRS Sires IR (2221517 hypertrophy) S/t @ofera
el O ToE RS (22217271577, hyperplasia) W S TF TR FHEER
AT ST ! SIS St SR #AfHre 27, $4 O I ARG @IofeTe |
ARG € GG SoMI TR AR @ AR @ioler=rel (el T |

11.4. IEILIE AGRA 0T @I9fre

i) IR ¢ @I (yellowing) & 21O, TG A TER AIG GRS SR CSNermial At
B O &77 oW A6 Wi |
ii) IR 3 AR (browning) 8 | arwfif3t ¢ cersa Ff3g 4998 A THE
Cfems @ AAN® S TS SYRIZET 287 ©F | (@G N @ANET AT
‘iQJSTm\f) "’fmﬂl(aﬂl('\*i’\‘)@ @ I T2 RITEINEE T Transmission | (F15 g o=g

. Transmission 93¢ @7 I Spread 4% fefoor 731
SR ARt Wi o A | < 1 RIAGER AZ (FAeTI 2 o 7 | apfere

iii) o1 RGNS (hydrosis) 8 P | oo fwen iEem w5 < W T @9 G 2@
(AT (PTG AT DI TR | 11 @1 4617 T Spread T RIAGHTT G CeHHT©
Vel 11 3 TemE S O] GG | [0 @R [ e13ffe Spread I [T e
(ol (oT! G GSRIE! SR g0l TEACIT P (F EPIFC QT 4G |
| I T EIeTsrerd o
2eT Y 7|
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V)

TS Al (wilting) § GTFCT AU 7S] AT A6 TeH 4R (<7 #12® A Sfgnfoz o
AT | G2 SR (TG TRl 209 SIId @3 AfGRIE SR feg seiee i
21 R 7o I | RIFCE @Ror@ e Sfeniod SIibtae Tg 23 | @2 e I
«FIfET 20O AT ¢

(F) ToTorg GO P |

(%) FRIZTO(T AfSTUFOIA Mol MFOIF FAE |

(o) TS FGF AT (Toxin) e FITH |

TARTS FCET @I @07 A AT ANIE I SEWMA (@ e S (@I SeTd
AR 217 o @R @Iofer i 2@ 2Ite w2 A<fREB Seibe JF A0S |

V)

Vi)

vii)

viii)

1X)

X)

7ot (spot) ¢ (RSN T Al AT SeWmR RS S el SAFReF wis (vl A
@ffeT AeTSs FPreste 27 @R G STorFIFS IR S 7 2ARETS A | @ SRR
et iz S IR A @l (| (To@ 11.1 a)

(oISt A (scorch) & SATSIT I TETH IT T4 TOY SO Hesiemared o @HIfRfR
T | AN, SN (THoiGiee

T O w2dl SfeAes r@f‘?mmm A ¢ e T e i el
HOIF 9 LIS (9T (] TR | QT e 2 CRER Bolg ST F9e
(@ 11.1 b) @ T TEH A | o w5 w17 o Gofoaig oo T, Fae
GETq AN @R @S T, ool | 9 ARG S5 TN | Gl e Qs et
BT e AN ANFe@IT Fer I FAGT TFSEF PR 2 AR A,
° o T Sl 42 % (@ @19, ©IF TR aPIIE IO (SlalEe
Tl © Tl 4 Sfewa [wiEs meFer 9F Sfemendier
R s Sfgmrm | 217 COIT F0q (o7 ©Fq L Sl qf TNl
Wa%@?ﬁ;ﬁ% e | (cpidemic) ) Saficn sordia frame i gfow
i ‘ 0| @9e enegg e @ Ao PIFe 2z
31 AR Wiol AN (408 SRER G | e g 3007 a7pifess T o v FAcafee
BIRIRCNA IR AV S QNI DN

SCAER G ST |

5 (blotch) & T A SIS TAER B 0! | GGG AN 5 2 K+l wi@19fferce
I IIEN A6 - (@ ¢ Spig AAfFEHFe 271 (fog 11.1 e)

7 1 ARG (blight) & 2GR SR oI THE AT WX I 2R WL (Al
VIO TR TS (TS AN AR | OB S T AR | IR O (SRR 22 L4
AN oot ST 21 27 | G S (AT 2IBeTIe IR TS Yot fofs 2 | witegq fF
& A werr & @l «F Swizgel | (ba 11.1 )

B (blast) § AMIFTS HAfITS [T Al 2oNG A FETH 2II Y N {3 (oIl
e 27 |
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X1)

Xii)

Xii)

X1V)

XV)

Ti2-1F (die-back) ¢ ST IR S S9N (A T (T TCF T '€ 76w (7l
R | AARCARET TGS B0 ST (e (& CHG 2SR AR el G2 (&9l
& (7l To 20 | (@ (@I 72 Sfem Sl Srei@ @2 o7 (vl face =iicd | (foa
11.1)

TET W9 (streak) ¢ 2O 5@t IR Q1 F0LF 9N 771 97 7ol T TR, 2w
3l SAGS Tl G2 TR @RS |

CoNEAIFTS Wit (spot) & I (Ao Alazel ol Afb | GCFGq FACEM (SETFTe wlol 2l

S{ATCa, PG, FE A @l
I | SFE TG T € fAeie
9 A9l T G FEE oo | SO 8 Cfer it e SR g
AT 7, B3 6 JF G IR 2SI A
S| (A TSN F9 2F, ©F 90 &F epidemiology
SR TR | (P IR LR | srgpyifesir ) cnfamm @3 w14 3Aes i
IO WF SIS [0 A A T[S | Ry wide o, AwaeT ¢ ARG ATART
GF A GFIET B ARFCS 2 | G2 | T=F9 o] #9121
IR oS S Jerw
TRV SFET g7 [T Al | Ao wisiefel (i 2ere (@I (@I A wiaeffed
(I 208 AT @ (71 T G AR SATO | SIS SRR 1] SRpaif wisiaffera st
75 (leaf-spot), % 79 (stem-spot), 715 (fruit-spot) TeN TFAe T4 (AR |
S wialeffera I St 9IS fArerer @ (brown spot) A 9 @19 (black spot)
2oyt e wfefze w1 | (ba 11.1a @ d)

~5{5- K| spot hole) ¢
e Jotfafos omfs w1 ezl g @ Polycyclic
fafr® wEm o S ACNCGT (FC@ r 97 W frvafs 0.1 = 0.5
b el A ORI OO | Tl @Bl ez SO & @il SeeAcE @i
Hiﬁfl@\v Eey] ‘?le<1:>\|\2\-> IR AT IR | (polycyclic) =itz g r 95 A9 0.02 (T
SR A A0S | T @ NG 2.3/ afefray| Gz s @aTS (Dutch Elam) st @7
<3 Tow 911 = i e < S 2 & (R (@9 [ ESIe BLAmE BF A
afs 10 = 30 *fermt I s @oR (3w 92 27 2
offF 1 52 Tevara ey Wiz (b (2 230 #ere 31 @R 2T T (F T (@2 G2
L1 ¢) SR (% A% 43 | g7 awifie qsemms siame Figaiee |
G o |

G @M A SUNLAFES (anthracnose) 3 20T WFoE & 3079 @9 @9 T4
(feRE miol ol T | wistalfer SFmts e SfSIEa »=Ie (AT SIS See! =S 21T @R
Tz oo Aje (el T | S1gE, FIG ITE Fore (< SR SiFE 27 | TR G
(A5 9B SRR ARe Bwiget | (6@ 11.1h)
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xvi) T (pitting) 3 T, T A 2 TSI AMPIFR ST S A Tolfrgca 0% [ew Mo
A I AR FE @ TR0 AR (AF G SO Y (Bl ATT |

xvii) 6 (rot) ¢ €3 (FINTH PG T T 21776 25+ € oI wiafers Hize |
TS AR G, olfae @ seey omief Ty Seemea fFim cooet o At siifes
2@ I @2 1Rl )R 0 | @fIelel Si6a IR 281 2GR SAite @ 2qi Al
PG | O GG 2 PR S G2 LA 26+ (72! TF | S A e oAz eIt
e 9 TEe G2 GRER Ab SINWE @i (Gl AT |

BT 2PN 281 AGTA B2, ABCTR Fel Q3R SAfI91S FiRelafers Toa TS | seves
WASCE #2e] SRl (7400 AR 8 (4S Abe ¢ {orentst o{be |

TOH oI AGER TR eTOs SPIAmEPie € ([@HTeTRAE (AP Zals wig | R
PTG SN SR MO @A T IR A2 S N RS 2@ @l (AT (@8 2o
TR | C4S ABER (@ FHABIET Froifeie T (ot sTaeiipe 2@ I @R Bress «ive= o
CTElETe ¢ RENTCEES 93 T© (@b Sy Somiaafe #(ifbe 2@ A |

ABTAS SR SO ToF TG I #ibe fo &R ¢ W% 75w, i b 8 73w v
SIPTRIR Al RN FsoRpIR IS (@ A (7l (73 O I #ABe1 ¢ | FRAS TG N[0 fore
1 Pl 9N Ty BefH O] B 27 e G Seraield Givceg 1 Signrre (A f[ivea 2@
ST | 2 SAGCE A T 2I5e], GG BT oo (3¢ (@B #ifoe Fa Ferw sreefe
FHieffera sififtemea 98 S (77 | B1E 25 (74l T (ST @R T AbeRNE S0 | 3 25T
CFCa oy @36 ARMS a7 |

A SR ROy SR #I6F FEFSIC! Ol T ZER 8

® ETO #bH 3 & A IS A & A6 | (o 11.2 a)

® 7o AD ¢ FIGF WD AL (SNTIF S T T #be (7l T S I A7t 25
1 foot rot IC=T | ATFCG #Ibe AME @ TLHB AN AT A (ST (@B 25 TeT
SR W) rew o sifdee qkiene 231 vy e Sfenivg WeE |

® AT I FIG 2B ¢ TIN PG I AOR I Abey (MR (W, (N AT A RN (AN
GRa |

® I 554 (bud rot) 3 e JEFT Aoe | (T, AT N2F IR o1 |

® TE b 3 TR SAbA S AW AR GFI G 27 a1l 75 @i 2eice
@ sAfaciste fafema (e e |
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o JNGI (TR BIBI 967 (heart rot) ¢ FGH (TEIFT O A1 5ifde Fret (317
IS (T XIE ICET) LA I BT SN A=A A=A 2105 T 9o G LA Abein
O TR | B LT PIOE e SR I 1 (Ba 11.2b)

o IS IR TLTHF Ave (sap rot) ¢ FHF ARER T A&7 @i @il [fsfe sz
e | @fb = Reeica St 71 Qe T2l 2w #ite ¥R MRt s IR |

xviii) a9 (exudation) 3 *I5TAe SkH (A [feq 7 F20 GF0 Sy FreIE o T

XiXx)

XX)

AGCIR (T 5IfeTO T S (FNNFE QIR (ATF K2R H3R 10T | 751 ST CHGq STl
AR 3 T (TS 112 | SRIT AR AT (RASETHET CHGg GIIT | 32 (o
I (@) Tfera (@11 e FA€ WIS ToiF Ui AETeoiF ST S0l (ol I |

I QLA T T ORI (AT | GO TFroaE (SR =61 (PigeT 7l ez
e 2R OF@ TP SFIE H3R TS AT |

FFIF (canker) 2 FIGT FEHIA SR, FE A AR FLAS FLNE TG F{BeT1 S|
(Bt 2ITT | @ Foofe] SPICT T @3 S S T A | T @2 o) o
T G [TT A I 2 O (AT el 2@ IR |

I DG DI AN TR TR 2R (S0l TR 2R Pt S w4 7ioeaiing
2 | I WD RGeS P 2R AE | O SPRBAE SoAM I QAT
CTiaRIeivz 3wt FHaele Wera @l T | 770 Srifbe 2@ TR 79 SR FIo
el b A AMS 7K TR @ =P OO (AT #Aicd ©f [ 7 |

FID GF I A IZINT O AN | IZIT FII STOTG QfTF (@olell G I
THOERE T I SIR Tgel T Geolfied T 21 za1e w1l A, g a7
I AN T2 217 T2 (AT (M2 (AT A 7ol aerte Falel Sfgnnz oo
TS F @ | 779 9N (Citrus Canker) €3 T AZCGE. (BT ATT |

Q& % (damping off) ¢ GTFCE SN QP T T A5+ W1 7l BRI
ToAfeiol SIS 2@ AT @R W@ | 9T 2B Si*fS FE w5 (wet rot) TR
RISET eWi*(S FC | Pythium | Phytophthora ZaIE B SR FAEE B @2 o759
M (T T |
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Sl - 1
1. %R ol g 3
(a) SIfoIMETe wiEaE |

(b) FERRElTe WIiE I |
(c) Sfgraa sbasfe SPAME A |

(d) NS [Heope SRR gola ey |
(e) T SIPINAR &eid ¢l (7 |

2. THISfera Y TR AN ABE (o |

(a) 2B () Fled CeEel

(b) T (i) e Rl qqE @@ wiel

(c) SH=LRCAS (i) FNEF Tofelo STe Z@ 7o

(d) ==l (iv) T4 3l #fely el

(e) T (v) T Sl (A (Nl s T 7ibe

() T& @9 (damping off)(vi) 26 S (AF ©e #mief fgoae |

11.5 3@ &7 QoA It UGERes @orerse

i) 34t (variegation) ¢ SR 7S A S FIST SR =T R GICANEST FResg =1t
2 I IR (S AN 20 @3 T SR AMIG (D (@Il FS 7 0 | G T
Tferm@ Gors @ givs Fore |

ii) *Negeatat (chlorosis) ¢ TEMA GIRIRFIAIL] Tigxl T2 TSR ToTaR o I ] L=
I 2NGT Z@ W 0L (13 @9leTHe G T +Af7oe | @ oNggel SrefieiE
A w2l e Sfegwrncz Fivfe '@ AR | (11.3a)

iii) f=-fA (vein clearing) ¢ SRAPRGS AT AIGIRCS @FNAT 2Ny (QI5ETH 25
«@ft | G2 ANE (g AR T TARE A el RS AT TSI TP AT G
G2 I S SPFFIFO TR 2R @ A | (ba 11.3¢)
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V)

Vi)

vii)

viii)

X)

X1)

i A NERF (mosaic) ¢ @ TFEATF TR IR @A AT SH @ 95
IIE S AT SR AN (A 2O, T A S IS SR AT S Qb
7% @ | (g 11.3b)

I3l (achromatosis) 3 @GR CT O 7E 765 sfoied 71'1?2 YA IS 7 04
@ Tfgr oo el If2aein (St | @9, TAIEa SN A Ao Qe
<ot |

AT 7T (abortion) ¢ TET™ I «F6 et SfEFOIE IR A7 splgel afer e
T I T 2@ T o TR SIHG AT ATT | @, AR G ST BF9% (ergot)
QPRI ZAIET SIFACE 4T ATT, T wi= oifde =7 1|

TRV (suppression) 3 (I Sel TR Gieww A A A0 6o 2|

@fbete™a At GNSTET (etiolation) ¢ T OFF @IFTHI T I GFO FTF| ADNG
TAZ ©FF | QTHFGT 0] @ S[ooNes) SIorg < 2 % | e I F RS 27 93 Fle
TIfefae a7 20 T | QAP S SIfeF CFea @2 570 YEE It St | g4ies
HFIFER PR ZEVE G2 T RQIFA0© IS 200 Al |

P (wrinkling) ¢ G2 TG 7T GRPIER AL 72T AR oRkgs 27| @EFm
e Sifa Freii 3 e AT TET @R G AL TS TR S FeA
AReTS2 ARl @2 a7 @l | (fog 11.3¢)

43St (dwarfing) ¢ e Sfen® 1 Tfew wreiefer TR @3 gemm 0 #ifrgte 2@
Sfgnls sreiits g 78 =1 (e 11.3d)

(NTAIFIT 41 (rosetting) ¢ SFE TG A<y W =N ATCS AT 7 A FIL
Fal S S e S 2 RS )5 e e S T s i o e | U [ R B R | EIRC S
NPT 47 3 | (g 11.3f)

g - 2
1. ffRe amefim 7 Tealbes wet i
(a) 9T 9T AT FEPPT @AE & S € AGT A SO ARA ACF |

(@fiet/ el /aefeie) |

(b) €% ISl AT XTI Wil sJefol 2ATSIF MoiE AT 2ICT | (4F0l/ S0/ F%7) |

(c) Tfema oo 72 AT @RI T TR ToT T T, 9L OIF

(/35 IR |
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2. 3 GF FA TR ot g ¢

(a) BRRA S TR 2PN STore (26 2@ T |

(b) IR IFT 2T FE1 Gl T |

(c) AT (g Fol FUe TS Frelfqs i 3o aized 4 =71

11.6 3@ &7 QARG @ wfoghetTe @ioers

)

iif)

iv)

Vi)

vii)

viii)

WS (restoration) ¢ St TR QAR wwrlaffe] waCa S o)< oy A 2@
G5 51oe91S TSRO 2 T | GICHE B 2JToAI7 FTRAR 2] sifol alied 2ez Al
SRATOR ST 2SS 2R TS Woell ABCe (74l T |

CRITTARR (prolepsis) 3 TX 31 s)fet AlffT 9742 ©IF (AT Afoda Fie «ifde =7

oS (alteration) ¢ 5! 1 A>INgR 74 A=@e 2@ fored S 4= T | 4G
(AT TQICH SIRFCE! B2 ST oo o)1 FIE! YT T Sew Y00l 909 @
Bl S w3l FfoF o Sreet goArefre = |

e+ (abscission) ¢ “IS!, &1 1 T sjefel 2T B2 Torfg G @I M T
Y A |

ZUSICABH (heterotopy) ¢ SETSIRE St (FIe SCwId FreiE R @ FCGF AT
ST SAETH FCHR 90 |

SteT (gall) 3 Tferm (I R sieda (ialfera sifegfim wel e sifaarelig, g oioe
AR 27 | IZTW T @3 ST AR | FEEF slomafe @i A 4 (wart) @R
JIFI A13affeT 5 A 8% (knot) W A6 | (5@ 11.4a) TG olied 94, FAEF o
&1 (club root) a3 (g afzzam |

PRI (blister) ¢ 72 STEWR STOR SN PR @FOTF! ! AWl AW S (A0S 12 |
Foofe] TAF MG T2 9B T @R B@ANEA (@9 SAME 17 5 o @9affer
20T =R AT | (6@ 11.4¢) SFE (rAWIF Al S SNTZ Albugo NINF TAITE SR
93 ST (BT AT |

394 (curling) ¢ TG Il AR G2 LR (@NETH SoJH € FHIRR IR 2 | AT
Teifsrereia 78 I ¢ fFerETa @ofera Sfegim vge ool Fiee 2@ 10T | @hea o7
Fleve @l TR |
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ix) I (scab) ¢ Sfr@ MRS ST Tl FCE MGG IR (AP, AT T
Tp @R SEpje ol (7l i | AKIFeTe: AZeTF A FHICET FAR SIMeJRE TG G2
GO o1de (7R T | WA | ST €3 4R 0 A (G At (5F 11.4b)

x) B2 JW (witches broom) 3 G FAHNEI T @I Tfegws Fle G (AT
FTGARTSIE PR *14l fiofe 2@ wixifbes 6= sre oraice =1iest (foa 11.4d) Taphrina
2ai$ Al Corynebacterium TNE AFHAF SAPACE @2 (@iofeTHe (2l T |

ATl - 3

1. TN RO A ANMET A ARSI T8 9 ¢
a) FoIEA i) o Boi7 @ et 3fa for fom 29|
b) 2T ii) 2o O @ 2w
c) o i) it At 95 wigfen aoa
d) ofee iv) 2R ST TSR oidw
e) B V) SR @I A5

2. RN o 7 3

a) Sfema AmPIRIR Sked oifde Soigfs A |

b) e SNCed AT SR e e reME A |

¢) SRS T (AF T4 2T FG e W e SIF A |

d) 2@ S FIS T AT SNPho e w7 o @6 | AR |
e) Tfewa sArer of5s v Tiw S awm |

11.7 sfRcier® e q8 @aiaffera s

@2 A SRl 2o RiSq @toreTsel 5= SeEne Sz | 2 Tars o sifraiare
JRC B @i ol [ 2 o aR @I9RTHER NS0T q17 SR 2, g 92
e feTC SRR TN 1 FETE S (TS 7B Reell-CTIR Aol 0] AN I (Fe
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T | Sl T PAfREE Tl W3R St eeiRw e et SEm FE IE0S GBI
I oRE @iy = AR = |

% Sfgnz AAfaEeia [fey Somits it WS B ey sl i | @2 Soimieef
z5 ololiE, Wha T@w Sotmiw, R #AfFeeliwss Teomie, SEls, A S A 2Afstie, e
TR 2w st 2o | @2 T Sstmimafera sifisier At siow a2 Sfewa el @ siew
I 27 w4 Bfemd T ANTS @il e 271 | SEiae 2419 vge @6l e 2o
A M, O3 Tfera IR @ @ o= sIficaisre Sommia Feer el ftes «ii@ o ¢f 99,
G, AR A TR @ (@I IR (@F A (& 2

11.7.1 SI7SaQF e

Bferma SlomIaR EHeTeld B9 1°C (A 60°C 7% e afwe 15°C (A 30°C @3
M FGE FrolRE I 2@ AE | S (@I SIFEE Sfemd I ol 2@ Ol (eI
eeifeba Toa fFTSaeiiel | O (@ SIFar 4itTd IRE 29 T (12 @32 SloE@ &), F1
SNETRR BT TS 2 | g w17 Tfew oj<ffest Tfen ieorsl wfemes FE@me; S FIed
TEIN T Al T SFeT oo 20 A | O SIPNIAIT 2SI ALIFeIS3 Farosmz Srol
T (7Ll T | ARIT TH SNl @ I RGNS P e A FHSTOR TAGH STESIA!
$ 3¢ 79l (Black heart) (72 T | 3 SIFANAIGTNS TS S T S 19| GATFS Gielo
BRSNS Y, JFETR 9, oo Al T 96+ Ao W*F SIorg Frelfs oel | quiel e
QAR @IPET T F5 A RIS ofp el AR (6@ 11.5)

11.7.2 T oGS &S]

T 9 ZIT (AT A, TIZ-0IF, AGEIS, (S Mfoce =5y (Wilting) '@ T #IfFafwre
T | AR TGSl 21 (91T %96 (Scorch) A (oS! (Burn) ST (RISETH (721 T |

11.7.3 RIS 2O
IR SAMA @3 I AeR9ffe] FEIRS AR @I 25

Afe—11.1
ffen AuEs Tomia Ot doIEeS (9Tl
IET T Gl
erE (0,) AR (11, AR TSR GRICAIFP | 2ToT Soifretst
SRR B st (spot) | 2f@GIG € 2ol
A ST IR @ B R TSI AW, (@ A @i
=G5 (PAN) e 7ol
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IR T T
AT ©Z FFANT @ TR (@ | Gt e i
SRS (SO,)
wRGicew ©f2- | foxfe o BTl G IR SR
wHge (NO,)
RGICE FRAAGTS FST BRI AT &S SITed
FeATT (HF) GR GFAGHAIT 2IGNAA foestet qof et
@I (C) @R | T HMig1aNg, I6 IR, | 0 [Ka@efel, B a7 siperie
YRGS (el 2T &=l 7i9] | SRS AGEI5 |
@RS (HC)
3R (CH,) | fSa cdm, oo g, A, GG, FETR MRAZ |
Toe G gere
SGIRCRET PIers el orfge @@ | @, IRE =9 g, g

11.8 ARt SeiREwe %

Cfgom @ & @ 911 Siewifas ¢ Femifas (T wa3id 22 Sitd Srelfe e fqrems
At @ 2= | (g 11.6)

AFf—11.2
ffen G 915 ¢ OImd SSREe F6
e RGeS TSG WS T

TREE (N) | (72 5190 A I g, g 3, Feea 1ol

@fora Tomia
AT (P) Noflgs wnifes Teimia 3@ 717 2, Areld 6 SeTre

ATP &3 T G, TFIAE TG A SO |

<ol |

i (K) | 32 ek sess A G @R TR RN sAriaferg

IR, b, TETRLE 25
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& GRS ISIG NS T
SRR (Mg) GFIRIFET @ TR SoAMIA | 2 3 € 27 Toe “ATiafera
IR, 2O 2165 € F% |
FEAPRIN (Ca) @R (SWrel T, TEE | AT, Ao TiFfoste srelfeel,
T oM AFFER Ty, ooReda AR
AbeT | T D |
AT (S) @ @ (AT ToAmE I ArSIF “Aregg o
@2 (Fe) AR RO 2, Areia @R, I w5 3¢
TP ToAI {19, Fresiararela wisl, Aawne |
@I (B) “FA7 #IfE Rl ATIFET (MBI Faefor @k
SR 2l | TG A FETE M@
FioeT AR ST 2/5e |
W (Zn) T T, SO fRIISRIS! ST AP,
R, WA S (SNANARRR LIF, (oI (A SN
WS 2laens
O (Cu) TR TR SAWE Tl AFeics! G, #irel
RIS RICHIEOERC T
Y Z(F TS,
CANETIAFS 4i=el 2wyifir |
Srestife (Mn) X BB SAMI, @RI, oI5 7ist
TIREIS A TR
TERCEIN (Mo) T SAMI ST M2 7)< 2o =
qreT, T 1 SN TR |
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11.8.1 A% &g (Disease Triangle) 3

Sfer @il R =7 [t Sotmita sme | Somicn foafs za1 aneeicem, ot @ sffzen|
a3 o “of” @7 A=A T @ Teres o oElie T fagree afel ag
Tt fofere w7, afelt Arga Siw Qe ™M @R @1oPIRa SR «$9jfera Tesifes |

® AT o o 5 ®
e, i genf Cates CsPRa SePe AR
R Qe sffama BSEGIEMEIRL

@NFE 2AF &3l
e = Saferm @

o (T @

TrRermgel (oIS I @ieteforaid 27, I oo @ive vaw s @ 23 7 Sferfoa
I (DNNGIT A SR 2 O @3 [qered (A< Agioa O @ *0d IRz e
RO AT Z(R FeTo | SATATH (SA17F Tfgw M (A2 23, O M TePiareii (lfsre 23,
T M G 2ICF SPe 2T, ORGE @2 AZA (Y SoiFe @ @3 @R A
eI 2N I 21 | O AZAFTR @ @ Ul T | @3 I @B TGS Iifesss
(ol (ST AT OIS GG Fhod G5! {79 2flew 78|

STl - 4

1. fnfRe sy B st o w9 3
a) I GPNAES Fe THel?l TGS Fred G I ........ /4|
b) f6ce T AT STeIT Wilting ZE ACF ...... 201/ |
¢) SR AR S Sfema 1ol (el (7 .. 27/ A
d) TAFAICR TSI =S Teoivie TS =T ... 21/ |
e) TSRS AETRPRERCE el I 1 ...... 25/ Al

2. Fwr wgfem e b @@ ¢
a) T WA i) Cu
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b) JFE € T(EF A Fioa i) P
c) ool STUH (AT AeT i) Mg

d) O T8 eTe 7ge iv) Ca

e) @@ v) B

3. Foa AgrEeafe® A @l Gre 3

a) PAN i) AGIRICT foresteTel

b) SO, ii) M= <RI AbeleTe]

¢) C,H, iii) AT = el misl

d) HF iv) =

e) Cl V) T R G
11.9 =

Sfema @I9C OiF sTel9)fel M Hacs S11=1 TR | (@97 G A ST T
AN ALFHAZGCA (T 2N IR | O IR I (FIITHRAT T2 73718 | LG SRS CloeT=hels
AT 8 AT LIS N TFAEE (M9 @91 A0 | ([@iserraafel fomeis Res | o @R
GG (FI9RTHIURE I T | G2 TRl [@isErrelojfera st IRIF, o 7, 126
Al &N GiS, =G Al wiel, #1be, ©fR i R Seerclel | el 1 Seiey el Sferr w7
TS s AT Gk Al 2R | GRAIR, R e, 2o @ e,
e, T 29I 26 @ 4R e | Sifegfiee aErelafer 22anagRee s i sififoe | s,
AN, 51eT, Aoe, I Lol 26T @ GRS SRS SMIRsel | qRIT] G IS AR e 778
@IeleTFaefeTe TS OEibe 2ER| OmE W it [few aggEE 19 0, SO, HF, NO,
Bepfuz ererReie aTw | SicElbe 2@ [ieq i ererRete @reE | QR SE FEias
@ G Tox o GNeTE S Gk Oivd 2fsfba sreieive e @isemr (22 siwEl
GTeTba Afesicea seeifafe fbfzre wace i
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g M 11.1 3 FEFLHET @@FHF @9 T — (a) ST 7 A Spot (b) FH A (AT
(c) %% (Shot hole) (d) T w9 Al Spot (e) F6 (Blotch) (f) TEIw R
(2) '_\Fﬂcq' KAl (h) DO SRS
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g A 113 ¢ TET 2T QRANAATS @oRTHFT — (a) GIEIPE (b) M A Mosaic (c) i
(d) 35Sl (e) T (f) CAFAART 417 (Rosetting)
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5@ MW 114 : IET 2T ARG 7% — (a) M 2 JED OICIR (b) T 2 SFH Fw
(c) IR 2 oMol (d) TEHH I
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f & b

o = 11.5 : @R deRETe 7 -
I OGRS 1 — (a) ALFEE G4 (b) IFF (o (¢) ToTEiTe yFS! @
TIAN@R ASR : (d) ACHMZ () SNCATETR Tl A
G dS[ : () T SNEIE AP @il (g) TH WG I (Scald) (h) T G ASAGNS Wilting.
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-

g h i

5@ M 11.6 2 ARARNET TSR TS @loETHI—
(a) N 93 S[eid OIS g (b) TG 92 P @3 TS (¢) 2Mel¥ K 97 Teld (d) 7] o™ Fe 4 Sei@
(e) ©GI SR Ca @3 S©[ (f) GHIGR Ca @F SOR (2) (NP Mg dF SIS (h) BN Zn 93 ST
(i) % 9Nz Cu 93 S|
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11.10 ¥0T 2Tt
1. @@, 2T ¢ 2RARGRRS s e ANy Fom g | e Srigad
W@ @A @RS Torel awle g |

2. Ibe I A 2 T SR #ibe (e “llea T ¢ e [feq @fi@e fefere «ivea
fdfels T @R &fS &F 25 HAE S I |
3. T JrEiTe dam el ak sifsgfeiTe aum Aol @isemre i SIEDa 794 |

4. FefERe ffft T AFrg T o ¢
i) &A@l
ii) Wilting Jl (TR 21@1
i) FENes A9 SRS @l

iv) TERRER @R e IRMEF 8 SR ARG S T
V) SPNIAR 2SI 978 @19 |

11.11 Sese

S - 1
1. a) QEAGRE
b) EeAlFRI
c) M
d) Wilting

e) I
2.(a) - (iv) () - W) (c) — (i)
(d) - (vi) (e) — () () - (ii)

Sl - 2
1. (a) — 3efie;
(b) — A5 ;

(c) — FRPMI
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2. (a) FIF R G FGF SANGIRE el 7[oof A 7ooiga Fogf 23 |
(b) GIERIFPT S S I g1 AR G2 AN FORE SR+ FreiE I 2319 75 |

(c) @FIAIRFT T ey A €T 2 AT JIFS 20T T (=1 T |

SR - 3
1. (@) — (iv)
(b) — (i)
(c) — (iii)
d — ()
(e) — ()

2. (a) R
(b) CRGCAGHA
(c) (ET=IFP
(d) T2 g
(e) PO

ST - 4
l.(a) M (b) 2 (c) 2l (d) = (e) =
2.(a) — Ca(b) =B (c) Cu d) P (e) -Mg
3.(a) = (i)(b)— (v) (¢) = (v) (d) = (@1 (e) — (i)
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RN eI

1.

11.3 SRH1eFS OR¥1 8 OIS SO SR[0R0T o] ZEACR | (TP 25 JoTos (rIaniat
A5+ | FRCAIAPTOS 7% St Feeiee IR @R ARARGRS 775 Siems
@I Sfegeiere e (2l (77 |

TIPSR @iofeTmeeffer e w1 A FRE @R (Fa @ el @RRgafer ot
7 O TG FA G 11.4 Seiifeds SR (vidi) Soetsl (3 | 2Resitems
@iseTmaaferd e @IEP™ = s Tuizge, @t T SR e 11.5
SRHIfers SO (1i) Toretol (Y | FRARGES @oleTelalferd e oie Zo vl
Tvizge | @fod & 11.6 Siiifede S (vi) ©ofell (73 | &fsls (Fea IR (el
I |

. A5 @3 DT @istETEe | @b o7 2 VB @ (eesibe @ foresls 5w | Aimerle

T OISR Tl fefe T 3 TFE SKeid T fefe T b Sihe SRS
Slol 1 2R | TeE@d T 11.4 Sfese (xvi) Bereieh ¢ |

. FERREe TR G 1.5 SiRHifere ©le g3 S e s e 11.6

weifers ©1et (74 | A5 IR TRHER T DA (T8I Z0ET) TG 1 |

4. (1) A QIR &0 11.4 @ viii 2Rl @4 |

(i) Wilting (A5 &0 11.4 &3 iv Tofels (74 |

(iii) FEwifes EM&9feT =1 Fe, Zn, Cu, Mn, B, Mo J9¢ @3 Retisfasm w0 sifasice
FIE 08! | AF SRS sFa)fe] 11.2 7 ARfAte wiEhe s@m |

(iv) 7= 11.1 @ (4 AR ({7 [epe IREFSTR 2@ 0,, PAN, SO, €.
CH,, 907 eeRGe T @ ARGIes SEbe 2@ |

P

(v) 11.7.1 SR=iifers Scal (74 |
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Pathogens)

oo
12.0 S
12.1 e
12.2 Q@R R
12.2.1 3F3 Nyw [@i
12.2.2 SR W {8
12.2.3 oo ARE [ReE
12.2.4 W@ IRE [
12.2.5 SO0 NGER AR [TBR
12.3 AR TS o7
12.3.1 AETRPREETR 897 g
12.3.2 o 8 AR AR o deir
12.3.3 ¥ AT TAF goR
12.3.4 2T M@ Toi e
12.4 A
12.5 FK0IT et
12.6 TeawEt

12.0 Sy

B G AT T eAf—
o Gl itaa Wiwafer & & ©f Mot Face ot |
o ey ™ 77l Ksizeres S Giaiafer Snizad e #iHea |

o o TR M Fkfae [Kfen Toimw ¢ Jfea Mg T =TI O it FA00
ARG |

o EIIERIYafeT «FATER 2eld T 76w ¢ [ f— 9 KA Sl F09 AR |
® IS J&iw PR fFgel Tfew TReeR WF® 209 A1 ©f IR fee M= |
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12.1 2WRA € Sy

eord qio @ Sl @z Bfema @iole Wil FIE A0 AR G SAE! SEhe
ffeq ibet srespilfas ¢ =iFger ik e «(fafoe 2afz | Freieesg Sferaied srwefe
(SEANG G SNTZ TN ACE 7 | G G 5o N (@ Sfemwa el 9o @ieidie e
IR OICS B | T BGR AT I8 A 2123 @16 FICS FAI9MTS HADBS | G2 GF(F 2 TAGIRY
S{2offeT TACE Sl SN T |

fasiTre: ST Siel wEa Gl [Fei o SafRfe a[l Sfema Reliskmie geife
01 | Sfgmra ffeon «IFwger afl a2 AR, 2, A% 8 (R &) wid (2w
TR AR FGioIFOIE 2iteite Jkl goiiie 2R A |

12.2 s [Reiw

fafeq 0l (larva) € TGOS, R@I@A 56799 (zoospores) € SIS FIFOHRA! e
OO O (TS Sfew (AT oy (6! (AT 2fC@ @0 A | 2alda Sepiaaffer
IR (PR (IRABIACEER NG G S (TP Sy SR+ =GR AT | 6% 2aiw (@9 [
IR SO G Wi A ARG GBI I3 R FLENCE AL FACS S (I
(P TG S @PAAR fmize srfebe aaew @ @t g @ /e =fow @re o)
GFTOIR (T &I &I Tfema T fmiad axreid 9% @ refa 2l 2w @s 2|
2 T AN T (Fq 2l (999 Qe (@ oI@rEFeIE) @GR R TemE A1,
e, Sfoel, At A TES ST S |

12.2.1 I Mg [@=

TP ZAFT (F] @ FEFH @RS &R Sfgra e AYLATZI AL ST
SR TG TS RIS ZfGW @S AN | (@PRAR R #1708 @9aifet el 1wz @
SOTI W1 A 2 Sl 7 | e ([P SR (IOl ANE @R (FIEHIG A 2R il Ol
Teolfes (A Rt 2@ A (S0T @ORT | SR W17 T4 @99fe (&I (Son S Ao
T O4 GIAIGR RIS 231 | il 3fReiited et Ay (A @99l Tereea sk e wifbce 9
IR | IR @90 4R ATe A (@A IR AR 2@ 967 Tl 25 FeE IR O &I
6Tl (72 | ©0F @32l FRGeeIEE 7o T (@ SR 78 27 | SIfS ANy RAF @93 o e
(AR AT IS T T | AP MW A o2 Sy T4 @YAFR SoF wpTs IR
SRSl @R (oM RS e @R [ AiRere: o B FEwen {oe
“Af3faa TR FArd A | S@ TRHCTT F/767 (@197 (rust) T oS oo I AF, MR
SRBE TR TR (79 (spores) ST 15 2ABRYE 23 WA GR T 23 w3 *feifes . f.
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AT BT 1T TG Mz | G3F0et (RIS 1 oK @36 @iee Sz 2= [fen Sfeom
feitfe (Powdery Mildew disease) (<911 (ba 12.1 73%)

TR S T (@R AFF e sAfFifEe 23 Tsie! wfifie @3k @eig Ko
e AR Toig foaiia | SNitem A Spiiifen @ @R GF0a W% AP SI% T ol
(T JETCO AT A 28 IO R SN 9% PR MO AR 2@ 2CR @S 2 |
Ao TS FIFEGRNE AR A0 AH! = (A RINSE 2GR 26T 21T | T NG
QSRR ST GG A Sotw 27 (rolas fen st « s Sfen (e oy Sfew 2w @oe
At

12.2.2 s Wgw R[S

& foaeid @ERIgT [ Twel F |
(a) PG, FGE, 2T (@9 (@ 5519 A Zoospore) € (@RI A Ao Toifre
©l IR Tl A EI6N Tl WHFR AR 2@ AN 2R ATCS 2N |
(b) Ffoas Tfen oot (A ARG A ZAIEE (@9 3@ AT Sfeds “mida T @@
ST | G2 #Anief ARere: e SSIE 28 4R @4ifera e qageide JfRsites Tom
o2 |
(c) IS TAIF (@ I TG I SR GO MG (AT Tl AIeef «ace
TR I RN SR AR Ria wifdres Qe (@ 71 Geweg Sl 7058 o
AR 0 A AL TGCRAMEN W06 TR RS WBICS #MMed | 7 2alcsa i Seeta g
5 AT | OF T FIRCHNRLIOA (5B 2aisaffer e Searaieisy |

12.2.3 sereR Wi [om

Jfen 43 fowl [T F@ @17F ofF (aphids), =1t F#e¢ (leaf-hoppers), 7 Mz
(white flies) ffeT A5 (mealy bugs), 5e7 (o1l (spittle insects), f&#37 (Thrips), 97T I FI5
¢o<el (beetles) o0t Alot fRBIca ifs el S aizel 7 | (5@ 12.3 ¥87) Gl (A1 @ il
TER SiArTEhe (@ @< INe-FBL GFFSIE e (mycoplasma) '@ ENEIOBRIRIEN]
@Iod RRIE 2 gl oz I3 | 92 e @orGRigeft (ba 12.2 @%3r) A= M
TG A TR G3R ATF 9F Tien (AP S+ Sew RN 2051 @961 T (oA AFw
961 | i@ J. G. Leach (1940) €3 (o 2fo% NFfaide Il sifers A Aemst 3 ¢

(a) SIIFOIE NS I FI |
(b) TfEw (A ARATS NZFET AN AMATETHE SGTHR & IR 0 |
(c) STz Fo B T ALTFSI FHFAPE AATEHEI IR ST I (7 |
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(d) “IerelF Srersdd wiet e (Reige: AMEIAcs) AMRAEE SEy 7 IR G3R
RIS TRAT P! Bfewead Ao @ o7 |
(e) AT ool TP SRS FA0© ST 7l T |
(f) Sfertmz (A MIT IR FE AR (toxin 2 IRE 7 Efgroees @i
FE|
RG] FIFEHRA qDS Fa% 264, Sy (Anthracnose) J BaIF40© 1795 (Ergot)
Tonua CRFa IR Tfen (AT 0wl TRl Il resid AR @GR =S W A7 e @
@iol GRRgefer ool sow 7l sifiaifzs =3 |

I ARG, @ ASH| (FIETAG AT S AR © 77, G W& g, Aores
YIS A Ty SR RITSIE AT FE | GIFF ol (aphid) TS SRamefe w00
FEFH RITSII (persistent) FRIR AR FI9ferd KR @FeTG 10w 7141 @olFe Sfema
T G Tl TTSaNeT =13 | 2! (o112 B 2 SO sfees! (@ (i AR ARF! TOICS I,
T @offel SmFe @ e | SeReTE g OiaR GRS (iR =S PRI (non-
persistant) St SNET S I QR AT AW ORI 2loenmz (A e =) [Kfen
ERF (A AfTe Sizam wfoe @ie e e @ A GEEE @6l

Claviceps purpurea (FNfSer#71 AIAERHE) 2@lT @R FRF© A3 SN=F WG Gl
(Ergot of rye) JAPIRISIE Ao@l@ S F(F AT | 2aF € (ARITCRT IfeTs SO ITEe
5/fS TGO 2MICefa ST Foe! SIFT 201 NYF AN ZGIF #4671 (conidia) 25 2IfF=e
ASTHIF O BT S, A7 7= Bfgrra 7eoe et @ IR Ao (A (ARFIR RSe
2 8 TR Tl |

Ulmus sp (SNETR) 512 241 90 Dutch Elm (6 €1 (09 NS FLEIE
TRH ARSI (R AR ARG P2 Sfgnmeag i =i |

Aol 7| 778 O (@INGIRIIT A HRITS| IO | LGP ARTREAN CUIReel 28 ST
AT (@9 | GTFCT 2ITeloffeT AT KA (@t 31=oAx 76 wext A~oitad Aoieef @iy o7
T LA G T T @RI Sfiwex el @re I |

12.2.4 iz e [ke@

g T S FH TR IIGE I LA ARSI AN [ [0 ol
@ QAT | GRS e I TR A AR G0 S e (A 93 772 Sfew 2iee1a
RIS FSIRFIEE 90 AF | O 9led (Wenzs @iead (Tobacco Mosaic Virus) Sizamd
GEOITR TR AR T RIS 27 | S (@4 IS M09 IS %S 7 S SN
AN [T 9B A @01 T 1S & @IS (blight of Pyrus) CF(E | AFfS
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6 TES ARIRS 2@ @ SIRaN (A o) SN A GR ©IF e 7ol Mors _ea
ANATEHS AR 27| gl A Fre A oF SmifEge e e o g
SAICRATS IIE ZAF 7|2 Ol (AT (ISR oT0 SI0T | Tgel SRl (i G 19S 23 27
e 2 A | SR AT (Wart disease of potato) J| T (15 G202 JENG (AF CRCO
g =Tre Az |

12.2.5 S g o [e

SR NG ARG REIF 2@ TEd FRTees 9% A | $Je NLafers

GG FOZOI b el ©fe |

(a)

(b)

(o)

e AR [T ¢ e Ao 99 I @9l TR [EIF e F00 A |
spiRitem e e Toifer w1t Aw Tereca g4l Feeral SR WL Jeea A
(EF FEA AR T JAPAT 9T TN (AF S+ T [ #ire F70 A | e
2T ¢ ST AR NS T 95 Al g9 (191 (bunt) R 2@ Tilletia
caries (B 1), Tilletia foetida (GwmPrr @Ger) Topif, 5N @ &6 lizd (zrer
@t (loose smut) W %A% Ustilago nuda (GfEemeen qor) 2o Sadc@iay | 2aies
RIS efege il Sfeaiiee 0 | 2l @0l A 22 Al T AGEIPEI (sclerotia)
07!, FefeTo! Sest, TSI SIS I R ST8sta9 Al endospore Jo! 2ot S
e FE @R G2 wilo)fe1 SfiITRTE2 e kel | o et RANSRS 2T AP
e RIS 2 | FFeTel FEFH e e BfS (downy mildew) 9t SR
®AIF Sclerospora (FFERCHIRN) S Pernospora (PNEIC=NR) 2AIF @F?ﬁ??ﬂ%f (Oospore)
SR 9Nted TEd W4 e st | SiRare Jed e OF T (=F 6
G FRGNE Q@ W AW | (T OF AT (FerZe @27 |

TR RENIET AR [T ¢ Ao 0T 2I0 *PICHEL T (" QR ST
TG (AT AL} TR SR TSI Bestifbe Fat 787 N 20 @R Ao W e
e @ SR @GN IR IT MO T W | A g @fve @ aw
T (@ M @B ST @ 0 Y (APS AN 2o SRl Sifeaifze e | PR
G (AT P8 TG 3 B 2T AT AT RS2 S T IR G3@I@2. (@R
819 9 | wiege fReifae &P (q1eaiT (late blight) GFGa 2T SCIF @3 SIRIMBIREAT
AL KB e A |

AP AT MR TSI 3 ol S Bwyifinst AR #ArieRicena [eie & =
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S | [feq &7 TR “TifeRk o1F° (damping off) TSI 64 (@lot JBH[ =@
(NRER Mgea [gFS e Fa0e (et T | =0 @IS =16+ (@lot R Gl (oleas
L 5@_@ TS AT |

d) Jeer AR [em ¢ Tt @em T @EEe Ser | okE qRe b sw R
IR Wbre Aeifire FICe #I1e | 9= AR W& e 7w G sz 27 o
Wfoce @GR et 9% @ S | A, Jo ToE $1K 3B (club rot) @R
Gl e bw AR 7B QAT |

(e) ST 2T 7 R ¢ 2lowl ¢ FEIGE 2ol 203, IR, *INF 39 € z7iifers g
o, MG 2eiUa @IS @R K8IF 9 | ey echiFET 6@ 5 (bacterial rot of
potato) 8 SIS “Aeld SRPTabe b (AR Gralgsfer e v l sifzaifze 271+,
A 8 I AT ddiwes (@IS Sfewa Fe At st SHER 7 AETH NG HFAAE
R (AF RIS 2fow te My 6 |

Sreperet - 1
1. A% Tealre wiet @ 3

a) A MY AT 2w @i spicsa9f =5 (IR /2as/ ©izap) |

b) TEAIRS @GR SitFed QT (& N (TeTer Sme Al SO | F20es SIS
90 / Sierelft [KRid 5ire 33) |

c) AR MNmd WReG @6Ga AT AN 2 (Tilletia foetida / Sclerospora sp./

Claviceps purpurea) |

2. WP sff T 2
a) e Feieg RAMSE @S it 9921 76 @& 2 8
-
b) Tl “Iowl IR AN LT BACT TS F Ol 28 @
c) GICAl AN SCH SRFBICR 51y M e oo 3 |
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3. I spef 77 ¢

a) G TR SR W9y e Reid e S k@A MR s o |
b) CRRCS SMIFe MR N MR BfCR AT @b @R am e |
) (AN SR =6 @IAF Gl

12.3 PRI & RS do

FANE B SFE Sfewd @ 711 g o7 e @O a1 Jels F0e A7 @ta
S (01 OO AR 7 | SN ALFASI™ (MO 213 9 I ¢F | (T *NFgers
I AR ZeliTe TS 2 | GBS G IR eI A SR A 4|

12.3.1 ARET diFaw ST der

A G 71 T e Fefaehil 267 @ AR 2l | B oFfers 7w Sfen Glamifes
el *Ifrs g 30 | |3 *If% Bfen «ak erer Al SirErFeIE 2 T =ifeq Tt | @
4TS SR SRS AR FA-TR-SHRE Gk T (A <N ST AR 76 Sfegn
@R I SoifRfore e tofd ¢ |

RlGIE
6CO, + 6H,0 - CH,0, + 60, T
icaRReT e

Tfema RN AETRREET 92 (TR S SiiteE dok SEeiis 2@ (9 Sfgn
(AT TR TS | €3 TPRT T ANST @ AIG SROE I, #1b QR Ferd e 27 &9
TSl GFfEE TS 2B TP FIT NS F1 T |

TSI 7o, AT @A (@19l TN O SO AERPIRCETFI! o1 1 A7, @3 g
e 0 TR | g g AR @ valeaibe (@I Sl (1l AR @ (@ ICiReeT e sAfael
BT (ATEIE NS AL R ZI 2R 1 | S (I (el (R0 AL #Aieieem=iio =il oo
e “md (toxin) @N TRGIP (tabtoxin), GAGIP (tentoxin) AR G
AN FEFO BLFBE (enzyme) FREICT 4! &RIF IR | (i (@I 201Cce=, [edzes =t
I YT ST T O AR AT T4 FR I FCE AP I I G
R SR NG R FICT (wilting) | 2 31 IR, RS ¢ b wibe @R @iEy
=5 IR @R ST SRHETSIS) T 25 BeAW I | (@0 SAfFre S=p2ie, @391 CF(a, A
TR QT TR Torn @3 vodiem & w3
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12.3.2 & 8 +fFeetiss (Nutrients) «fRg=a Soid s

I G SRETRIcEse “iie wAfFme et 3k gme A Aiie 5199 ame 2@ A |
T 7 (NS T € Tite waArge e o Sfgra Sz AR w1 i TR kaeed
TG SO (T | G2 SeTa IZeTeel SO G & M Sy Aewgest IR red TR |
AT 2SI (OfF Fa AEARALETES *I51 Gpicams! A2 Wy frcxy a2t sifsaes shfers
Sfema fen @i ¢ffww | Tog afdiz ANAe e 4o ZHae W @& = TRt vifaaze
Jlleie 2 AR 2 I AT | T AGRPRETENS Al 1 #1511 Beoe F0I TR @R
Sfem fifer @i *=Fa17 @ieie ize =7 |

@ TETHIRA 8 ANATE & oI ST 3 2RSS oI qiediel & | 97 Tl
TG FACS I | TR 1GFHe IR Tt-C<IRTerd 29 IR 0R GR @ @I
ANLAE TR AR SIS &A@ I 07 oeieed ALhs T4 F@ @7 |
“Gific o=F (damping off) 3R TR A6 FRFR TAF YETR A5G [RFF IO T
GECNIET B | “FGq 9e1” (Crown gall) W AFGEA Agrobacterium
tumefaciens (ScARNFGEIN HEmEtaT), FI7g6 &41F (Clubroot fungus)
Plasmodiophora brassicae (ZPTIGSFl AFIP) T A 5Nted 26 017, 2orina
OIT TG AT ARER AN R KO 77 SR AR T4 biot 0T T
IR BES W ANT| SN Fusarium (FFEARN) I9F 2@ € Pseudomonas
(PIETTIGIAT) Wi JIRFER TigET™ AT TR SF=e I @R SiF W IR
AT T T AR T AN
e (IR 2R (02 ASIGBER 2 AN TGS G (@ AT A AN
AT ST AR (T (@ TS (G @3 W2, 27 MK ST g [ 27 @ Sfema
o 3R 2| 755 (rust) A FH! @GR @ HATOR TARGE @R SIFE 2@
SHETeI@ & el (AF @RE @O AF, FE AATBETS b STopi{Es I 71 |
T (IR 2 AT TE SRS (@08 T T e *if SI#RiEd & wift |

o T +AfRATH @ AN ¢ 7T sJefo=FEIT T ey Tfgrra To7 A ey TSt
S GRS FENE ANFN FE AT (@ AT (I (I AR IS [ |
BT (rust) 1 5@l B51E (mildew) @B [feq s #a&if zais Bei? e
RER I (Ol ‘1“(‘7{?@% e Bfer @ FfTO! (Cuscuta relfexa) (oIFF Sfgma
GFICICTR SE (BI o &0 FRE EIRIN (AGF 2ARARS (B (73 T Hl7S Sfema
ffen oike =ife @ia (A e 23 |

12.3.3 =7 e Sow ST 1{W

AEARPREET T Seolifre 4 2o Age Sfema «fea S| @2 4 (xF40) @R
*PIR W e apTRfass *Ife Sestim 3 a1 Sferr I, @I Keiem, Srive-2am 2eina
e, (@b ke Terifng ooy acremE =T @ieie @, T @ @i Bfew 79 sAntics
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T TIPS W o4 @ (57 e e el 2@ @il @ W | aere: Siwe Siem
*PR 2 A AR (@ Tl S (@i T #591 2ol O Al dwpe *(fE Serimi e
AN T | €3 SR SN SfGWa N FRFAE =T FACS A ® B | Ol =T
ARSI e A FA00 NF B O P QT I AT | @7 e DA 7o a9
g G (0 eI Refielasg 2w 3 i, I (growth) @ (@ Rerews 29 1Y,
(PRI 9% FREHED DT AT GR GR2 T SNF S50 (@R =ifex s | oo «ifit qrefe
SifRA @oie frce Sfem AR QT 0T | G2 TS *fS IFooTE Sfenba (@ Fies st i
GR 3 ATFS W S TG | WS (2 AR T TFFTO! TET S SR G WA 2
IS TS 27 | T SFE Bfew 1870 T 108, O afStaimwet g 27 gk @R Ty
SATCRACET SRR, Sefed #AC] (A AR | G SR Sfgnfs Uiy Tl '@ <y A<qzel Arfost
Tl g 2R @R WA T s T 2T |

12.3.4 =it M@ T el

@ @ Tl Sfencaieas ufb aam Fiw 291 (1) Fefgiee sresfs DNA iz “o1)am
J1%F RNA-CS (mRNA) &f91Fd9 (transcription) 41 (2) Ao M (@ e Pl
NG S® (Translation) I | feTfi5e] @ SV 281 FIeIRE (@R 07 B W@ﬂ
391 | ARSI G2 2fFRER @0 I TORe ook 2E SFE (FHE S Foiiie
&l AR A | I 2ICACE @ 7757 @RI =@l A 777 (mosaic) (@5l R SizA™
AT (PO CHHFOIE FI0E AN FCed mRNA 517 I e ffsizeae 1t 11 5e709 A
© g 12T RNA (SR &) o1 I3 2RISR ARG @SN SRITS A0S |

@ @ (@ RIS (@I GG (AR QAR 29013 267 AL | O3 FARFAFRAET
@S @RI Term (el gifes (o) Feife = o= @It oo A N A
RFCENS Y7 T AR ACF | 92 I (AT R @ SR AN TGS dSR
(Ouf T el @fe (e AfSE TP oo | 23R @1l (ol (@ efetai Sfgnes 7 s
TS swief mR ereifie T T A @i e e A @, oiRE eiewE Sfen ol
ATl YR @& |

ST - 2

1. *w PR s g
a) FPNT ANAE e 13 g s omd 7= \J
|
b) S Az @S Sfem AR AP
7ge S 2R AN |
c) (AT (FCG AqRS AFT [0 R ERCIDRI R0

Ol ([T T FEA 8 AT |
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2. 75 Teal Hire ==

a) 7N 2@ (Ol MCEPREET BT TG T Sfeniod sy (RNl @19/ @ 2l
(Wilting)/#I5e) CloleT=el (7l A |
b) S Bfen @ 3¢l (mosaic) @IPRFI ©izaPT e (MRNA/DNA/ S<HHF)
Tofd 3 |
c) KGR TEn (AT (G2 /| @i/ A2ewT) @ (BT 61 &0 TR 7|fS 7Ree 7 |
3. TN SR A} AT SH AT e

a) ©RRAP ¢ MRl i) P o=

b) Agrobacterium tumefasciens ii) (GIFF &1

¢) (Fusarium sp.) i) @™

d) wfa6r @oE G iv) “relg SeifsrecTa =

e) FfeTo! V) TR AfRHE A
12.4 A

ARG BN 38 @l ST AR ool =fS P TRmda siE @@ 909
A | Y FEFLFIT 2 oY BT S9 (Fe LIRS (72 A 7052 RIS 510 el
TOICS AN | GTCFCE 2IICATEH IF | G N2 AR 952 S GF SIR# (T T/ TR,
O3 Tfgn (AE S R S N2 O R (AF S+ R 2SR 21T 2T | 17, &7 foey
@ T e NPT T AT IR | (@ TAMHIA AT IR 2TEIT Aol Tfew A=t e
TesiIvel I O YIS IR AR (@ R DO eIt B 218! 7o ([ (T O (AR
FATH ST O 7T T2 WS A ARl (@2 O (AR Toid WS 27 | G S (T I
2 (9] 2T € b DR SIta RIBIER AT AP ([ | St S0 RIS (e
AT AR S (AR (e 1 ([T AN Sel) & TSI RFI[2 AT AT | €3 e
IR &1 A (I3 e NS (19 BG ATAR ioFol S (¥ | Sre@nl oo S w17 (o1,
el T TEIM eeFFOIE A WO (F 1 IF FRIYE (RIS W= (7 | AR [{fem
o AT T F1B FES G TOIS 2N | o] IZCHCE 2SS STzl B
I (A G3R ATIES AR ANCCECE 7P e ST I (@19l ZOR | M7 TSI @eord
R T2 Sl (73 | BRACTR (G (191218 Sfign (A 7= Seie Gidle) RIS @
2, TGN, (AT IC R (I3 | GRIC! S NG Bl (N Jerd 21, FC SN2, Tfer
SR TR, FF 3 JERF ARIE 2SR K <G M |

A TG QIR eT0e TR, I, 7 8 2o 787 2rafoq Toa
FORFIR | FIeIfF Sfewa PR (2711 2fFFIF 2 PR e Sfem 519mele € *aager Al
RS 2 |
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a b c d

5@ M 12.1 ¢ FIEFLIF =@AEFE @Y ¢ (a) Dler®GiEey (b) FHfEw
(c) @MITGeE (d) SHCEFICRe

@ M 12.2 : TR JREGRT €
SRRAMIE @912 (a) S (b) SR BF (c)
MECaR foe o6 (d) Syl e
e *64 (¢) TMV qfoe e
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f5a-13.4 (o @6 s @ abiEs oo [&foa 2z | Twer Sferm @maba ol
TS NvHl, AAE P B @ (el (@ &b | 46 (e S AN A A
v —eidie (FRETIg Sv! e 2R 9t oS @ siEeiad (s b 20e A, e
71 «@f, R I @, ie: (IRt M wEl sfde | S v wER e omief 2=
Getee A (@it AQIFIT

e | ersfi ¢ mummem ¢ g S I e G
Sor aaﬁ'ﬂ% & mﬂﬁm AN T T YA | (1T REEER wiEw ¢l

ARREER Reremm 7w @3 @IEn 9438 {5
TR @ ABIEE goel, 510, R R I "

(ol 2 ToRIEe A | G 2l
e @3 TRl sl T gret ami
R Ol & Teralfele | o759 TR (4l AR
@ @ AR I TE A7 TR AR
AF @F@d M| A @ abE
AN q G R Bl A (FIE
SRR S | (IR I STsgefeica
T TR IAE A7 LT @ ebiEs
Tl R B Re08 =F (3ol ) Albia |

G (T 2IE ToTes (AD ol arl 0o | (IR IE
ARAE| TAGE (T N T ABIRG ¢ T2

TSR AFCNA I (IS I VYo T T@ TR
R TGRS S, S, ¢ S, TITA BT | sperwzn

3 ZEz | widie (7 TR (S ABIER
I TR SR @R I T 7fg, 9RO T AT | ST B G TSI @P‘mﬁ@
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oo SRjaEH A0 B OiRE @3 @S wF Ol ©IE 1o g el sl e
TLEIHFR| AP FCE (0O 2 |

o ¢ adis, [FEH @ @ 7= [ffe | GitE B9 @b Sl S oI |
Q4Re 7 ¥ @ GRIGATS TLEHE T Sl IR [ A GINE TS 7ee I 77,
TSR 2ICAE GTES SO T TR AT M A 0 | FERS T2 SN ZETRG
SRS ACER B SIS FE G (9I0R (T FEF =@ @ Puccinia hordei, Pestalotia
malicola S<THF SRAMC M FEHIE SRIZS GIINE T0O FCH Sfen (M2 ST I |
weia ze1 «3fh ww=y C e C,, (weie 16/ ¢ 187 w57 wefaf®) =it spifes it | 73
®dIF T Penicillium spinulosum (AP i@, Colletotrichum gloeosporioides
(TG fRer=ifaafen) o5t aak @0 FIFEE A Strepromyces scabies (CBAGNRE
i) RFOHBES (Cutinase) THF TS Teoly a1 T (o wuReiEe s g w7
SIS A 0 | Zale (@RI SR 2 1 (IS 2@ <& il Suie saiee Sl
2ol @ SaR [FEHETs St AT I (OIET | O3 e TRFW Ferod 23 |

oI o 2 76 (IR TGRS GG FRCNFIN T TOHA| @702 (o103 21z
59 | azTle Waife AT @B FREEe g TS FIF SFAN ST I |

G APTAE o15e IR T [ LTSS SIETRGI-SSRI e @il oIS | aget
T[CATPIPO T AR GRS (rhamnose) R ST TofRfs sifaefre = |

IFOF MY AL (IFHETE (Pectinase) INE GBS B SNU RS 2@ T | (IFHETe
pesacd

GIteFHES (Endopectinase) 3 @3t A (oifoe HEETCF (Pl ‘7Ef e =i wfemes
HRARCOIE (S (T G GIETABBES (exopectinase) A *EfeTo (2F SYCE (FETHG
AT SR ©I0G | T AT (F0q T4 S TS (Ao *&/aT 2R 02 Trore (5rcq A ot
(ACF 9T EAFO-3ocd=e w19 f[fozg 2@ | IR oFfe SR corefbeTe ofet vga
(i) CoIpiOT GAGIES [Pectin esterase] (PE A PME) ¢ (A0 GHAGIAS (PE) 1 (oo WAz
@BIES (PME) ARSI (e Sieg tredia (@iw 3101 3 <51 1 5 o wrela 3 <o
FIDE *ETowd BEBF BIF SFNCF SN I (O (ii) fFmenehaiee,
[Polygalacturonase] (PG) T *[&[eTo%[F TEFHF GR (2o e ?ﬁﬁﬁﬁ IE G W50
STIFUS] BOCANTI SIoC (iR 0 (7 | 3910 AR GUel- '8 GFAIGR 13 RIS (TS
2SI |

COOCH,

CH_OH
(ReZe e
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THtArS R 2o o) it AeeEne Lz Shierze S 231 T il IR

AR |

DD“*@ )

COOCH,

GBIT Wood (1960) @1 i<+ Gaffiems ams it Serns 3 21 3ffe s@E

I PTE TG #Ififow @R 46 =151 Se<s] Tice fo T A A C, STFAR (AF 9F O
H* S0 0 | T GF5F #1541 Q0TS T 5ifde o7 |

Epl s

COOCH,

COOCH,

COOCH,

FTHa 9a T ArF@e G G5 *FA9TT ANATE 7 e = a3 S
(AFOES WEAACE! ANACSTCE &@DS FCR | Helminthosporium turcicum, Puccinia purpurea,
Cercospora sorghi 35 2IATST SERE@IS] (F0ee W@ @l T (Vidhyasekaran

et al., 1973)|

GRS 3 GRS OF (BT 5Tt ST ST Ao SfIary Sikelazemid
o1 | @oYfeT TP TS O IR oif5S *Welfers Jzwi | 76 SRS Jrie O AT A B

1-4 AREHE IT 2k 1 93 Thoa
sloe (AT SIwig StEifoe 20a | Siotres:
< T TR @ CEETS 9 TR
e SeemF e (Cellulase) @2
JICE (S0 FIAFS =I5 *IF RIS
IABRS | G CTJETe TR0LATT
GFIfET BB A oifre @
TerIbFeg TR I A ez Fm
e 2w @3 ©loe CrjEs S @
GTF *FAR A FCA | 22 TEHS
T C, 7 e O ERyEe SEsEE

A 2 ErEEnteE AT ¢ Thel WO FF
ERG TR R AR GRS SR A2
A e Afefre wa) efel ereme @y 8A
@8 agw 40 @@ 100 T o 9@ oo I
«3f5 elementary-fibril @2zww 20 a1 sreifds
elementary-fibril 771 «ifd® =@ CEETE MR
FEEe (micro-fibril), 93 MU WNEPFREE SE
aFCq o159 I WIEEREE (macro-fibril), @G
Efeene e gitas A7 @ifa e =@
@AbiEE o fefeh @ TS oow I
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S AT TS fod 0 | R SEmT C, CGRIENS SiE (96 Fuod U Mo
F(E | TO TLRETHF Cx i3 FUed S Toi7 et 2@ il GRS s1oe 63 | Sifes
N B-grafices A THTHS feFAIE 4T T 436 LIS FoRTS I | FH A
Rl e Repeih #1i2 ¢

CHETRISR e,
o000 ———n
C

|
W

o000 OO0 T=ommm
C,
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i O
VB?I@?TSTCW
O0000CO0O0
T T T

(eJCeTer TR W‘?I%@ & Rhizoctonia solani (F3GFGF Galf), Fusarium sp
(RrsenfazIm), Chaetomium sp (RGN sp) Toiifn Sem<caisy |

RIS ¢ EREEETS 261 Sl ARrmeRize s 3 sibe e | afta oo
G3R TG A S 1, 9 S el 2 Sfema ffen i 2 99w 77 | @b =5 aefiis
T 2B @ ST SoAMIE, O [yo=vl 9= (Nl (@ @bicae «fb w0 @ @il T «afo
Comwafe@ W&y Xyloglucan (T13emgl) glucomannan (gIFIAII), galactomannan
(SITIFCBITIATIT), arabinogalactan (SRR TETF5) TN BTN | SRR 261 2Tos
ARG O A sifde R ARPTAART O A9 AeR SR FT SR O qidl sifide W
TETN | S GFF #1521 A ERCTIES M0 *efeTe SRPIT SIR% (718 SIS IeT-rore,
eI, RrGrer 2env GrEwiey |

C{ﬁ'ﬂﬂm THIF TLEHF T& @FETEETer (hemicellulase) T FIGE T GO "j@%@
ST RIS TN (Sl @ G Teipe 721 Tl OFF G #1521 Solmiioffers
fifbes S @l | @ ERCTRIES 196 SimeE for fom, coufe «fba wors Sermee afel
AT G A S, T ERGRIETEE CREed 198 Gt SerEhFeg 62 6 | O O
w85 ToFfeTa aFfe Xt TrifRie uas *Fa To SaNe | (T @iRee Eigee
WG, WFARFLIETS SHAITO XEeTTF, A ST 2o, FFReTe SPRIRCEAS &
&S FH TARF SIRENG, OIS, IR, SHARES TNE GFF *F7 I 1 73
ZAFGTOR @ JIFLRAN TSR (bacterial) NG ERNCEETE Fee FE@ Fg ©f @
AT (7 IR TN TOIGIR (G o0l MR G 4G SN AT |
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Tersifae ¢ sregvewl, (Ml (FielblE a3 AfES qrel enasl PR 2Bl Fefe e
AN IR | (P (P Tlema IR
R DT SR (PP 1 | eafert ¢ S wrdm et (Wood) ¢ eiafis & (il wizem
(0 SN A | TG FeT ST | it sifye Sfevm v@ wete e i A Wood ai
15 (At 38 *1oi] fopoifeae) (1l TR | wifefee <=1 21 BSie=@ Fiee G g @ @@n o9 7w
Tl AT RN 0 At | o el @R s o Sl bewr R sAm | T iRETeEE

N A (AT T 77| @S @5 | T TR e DTS (@ S Apefora #e,
ﬁ.ﬁﬁ ‘f@?lﬁﬁ'f@ @%?{' PR SA o1ge T Sreid Heart wood FicH +ifffow | @3
jwﬁm qummjiww SKeE ppel Feifts etk fefam aifde smiea s Som

’ fTeafe | feifiem =ifds wood & wifdes wrel emi

@_C e ffdfere cFor @7 @ IR ofET el

T §F G FOT ey M
OH, - OCH, 3l = O TS I | 4F
a3 T Frafee o @z 1031
B R @AM AT RFmze
(ENATET 45 I A0S |

@b SoAmimafer sy
Teraife 21 feor TeeThs eforaid widie 7ere «ib SrEhraRl ARelpe 23 1 | g &Ko, 6y
RNfGeTZHTT T T FowmEhe TEHS S F0 At | ©F e foq v
ferifies e Tomiaes AWy 2T FI0e FNANCe AT Al | (@wRTE re-sfe FERT zae
(white rot fungi) €2 STl TLETHF g I FofFE (S8 AP FA0e GR ©IF TAMIfeT
IS S9N AN | Hypoxylon deustum (2iArenze fGCeM) @38 Xylaria polymorpha (S
sifersrareel) 2% @37 qib Zqiea Sz |
13.3.3 TS € (ANTHiaiE T VTWTQT/FI{{ (Enzymes and protoplasmic materials):

I ARG
SRS Al Aepfos | e ¢ cardiate 2 2ol AER @ie @ b w|l e
(RNBIAISTNE 3 APy | STz, ddie: Seiaibe Sifeda siid ql @ T afFE sidE

SrolReeEs | T IR 1 T (AGIAEH | (GRS SAMeE b 419
Z;%;TW: @:TWT?{ @R GHEF @R TSN Sisl I A | 4@l ARG T
sifafoe | Steyy sTcza we i, areizieti @b, ambe,
WQWW A= RGN, ol 7% Torifn Sy | @RIl @I (2GR g
T AR | oréifem g ol 7 e Ao 4, @O A, Siipes I R
T BOIM T AW | T | B SIGIRE #AI TR -l R Aol sfee
NE(EE TAF Bl (KIS | a7 | wiefle (@wiesa A AE AR G SNl (2Gizies
23 (el @ Trerg g | T A
W | O BT wdd
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ISR @R (2o € FRsmIY (FRETIG TR IR AP RO 712+ 20 #ItH | @2
Tohfel 2l aEl fHzTe 2 |

caifw 3 Sfen e sPiey for fom e (@ifa Sitg T @R 219 2 Sh 2z
F(E | AP (FICT TO T TS SNZ T TS T GFF Al R SItd 27 ToAmiwe 2o
2o | 2= 979 (2o 206 welfe spmizeE snibie T sifde «a SR SR eivbize
T B ATER M T 7@ A Weifere @S = oiow T

@b Tors Termf @ifbEs eibdies | eifbas 2= dam @3 @iibTous Twne |
wieE T @ @i e wais
Phytophthora infestans (135221
ZTEAGINT) Q2IF 93 (A EE

e ¢ a3 @ v TfemE @RoIE e
2 ohie @@ @ibd | ot @ g TRGEE 9be

IR waiF | WE GFH G R
Teohe 2@l ISP Swhiee |
Pyricularia oryzae (FIfafFCeTfaz ez3fer)
G MR @D B @R Fusarium
oxysporum (RFETITRIT SREPIC=IIT) Q3%

e [F Wy S oAt A4 Gle SIE, RGeS
GRR P ACE | (@A dFoATE Fooffer Sl wuifre
Tl oiffe wefle SyEEl Snfe @@ @ifbea ek
OGFF qR Y [ege I (& SriEen snitie
Reafrs =)

Rreamfaaa3 Kfon ewifs a1 9 oited 82-5 (Wilt) QIR &) wifl, <2 S<orhs 9% 3G |
@EY (AT 26 @R U o TAMI, O G2 TLEIHEF ASIE @I 919w Foefeid

RN 2 A0S |

CISI 3 (ISR Sl (PIte! TS o1 g 2wy | g ST @ICAIAEE GRSy

ST SSRGS (A 66 @ (oA
5ifoe = |

IR, afb 21 3l g *F
| I A SIS | TR CIOAT AN
A SR G- SRR, 9
Wy 2wt MA@ fTort #ieifEe
MO | (O CHIF T b T Y
SYIECETE A AR G3R TIPS TAM
26 (TS, grFler rAqlF 7l AR SefIey
SAICACE =IAI 2SR 92 T |

FRAR 3 AT TSGR T

arsffst ¢ Ao ¢ 2ambe 2@ s @@ Sl @
ARGl Sl g« SE@ @ ARG
(AT JAFTTS | FEF LT TR ¢ wrpofifen fefers
AT foq 7w | 2R 2l Femiambe aim ke
EEACIDE I KO DG e (o R B S G R R
AT S W27 ¢ FIRAPDE A 5w 1 Gl
R 2rbe v @EErbe @I e wel S
[T G WA AW | GEAAPT AE 2O @R
IS ST (FICNAPT AF T, T 2390710 SR
ol

ferfore a cyzemidl (it T1T, TF W few @ 57 (Oils & fats) Z61 FACoRH Sardc@isy | @t S
8 Ty AGR R (&P G A, SIRGH (AT Seron eiiel SoAmie 257 fifare | 7 i
G e 7l 55T @R T el Terns AEEieale Terns i #iffoe | ama W
Mo, FoEEee 2ol Srardy, SRS NeaeFIa 2aisalfetd S Botrytis cinerea (G257
R SR |
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AR ¢ @A ¢ Tifde 3 Tfie @ Gremd 1, RGiEE ¢ SREEE TWEE siive s
TS QG AR ARG G S @ A | 9=l oims @zl N, S € P |
Termeea fFam fifie @ cremd @it snife ¢ feae ReiRe o

@R SRS 2 A 27 (it T i v fffe, o e (oew @ @@
S T SR 9 W G e wsfire (@il w9 R[fereim Ales )

ez (el

134 ¢ v Wf§R@E (Toxin) Sfi< (Toxins in Plant disease
R

development)

Gifs e 261 @ @i Toe1 (& sinief @A 32 el [ sttt ste=

e S SIS AT 2@ BEE | TRER &) GFE 1S G2 [fgwiiafer 729 @ Frwe

TS 2 4 AN T 0L TfEw (191218
2@ AT | 93 AT AR @ qHeE
Rsrfa Toice <l | o W g g
ANCRICSH R 98 G- G a1l 22 Toxin
3l wfafaE | S TR @I
geifte T T T (@ ARSI
05T 20O HACH WLl (FICE T W60
Gl BESRCERCISIASEISE I REGEN
SO ] 02 O GO I FH0O
T |

Q9ifera Sy g, by S PRI
R TFIHIETO! TET A Tel) TG GO
] O (AR (@I S 2l S

arsferfst ¢ Wheeler & Luke (1963) wifdf<a a Toxin
AT Oltra Teopeited fefers foaft a4 Sits! ©lat S |
Q9f1 TT— (F) FRGGIOE ¢ GAIq Fee @ @
A A SfemE SIeF FeTRT OF A FRGIHIOM |
@@ @l @ oRe R w9 @R ARSI
77 Cfeme zfFrs dfsfeal AR s@ ()
foreltghim 3 @F wfie iFs Sfewm Fawem i@
(FETNG (SAITF FI S (NG LS 7 Sl
TerE wHl @ Sy ot = st I fereitahe |
widfie @i wergel b Seolfel (o) omRitEhm ¢ @
T @7 A AF [ A AN aE A SerE
7R TeAME @R @Y1 AR B IR SIE @
AATFHE | oidfie @f6r Teomz @iPRR TR |

M (@9 (ofF I @ | IHREE W @R (ewelE geliRe IR Aviedd Wi vt
A @@ 9] FEE Relislmm @ @ gl [eidredd afelmie A w@ ) AT
2@l% 8 AFEGRAF N2 ST 98 o S | FRiRreR Jivsa fofers gom wers

REEIRIRE
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134.1 o Ifftore wfiE

@ T ST 73 WU for fon agfen (oiies Sfew g Facs 21 oo ISR
Q7] @ Tl AR Sferm o a4t 2 a—Feireiag 93l 2@ SorFe TN
ol IS wifafaa | @ 7{@ ?,[91@15\9 Sf4fa 267 Tabtoxin (B1966) @ Tentoxin ((GaGH)
TR TS FRG S emia 8 ATP TR Afsrs il wie 6 |

Tabtoxin (55353 M™) or Wildfire toxin $ Pseudomonas syringae (FiGeeicai=
FRfwT) TNF GG A S N2 “Wild fire” @19 78, =@ T4, BB, 1 29pin foq
& 9M172 *Ioe IO T WIS ©IF IR S TFosAics @2 Hioair | @fb 2o gft stz
wyifTe R O3 TiRrebRe wier (@ifba, SrsizeE St w3 2@ I Risfqq ¢ SEwsd
BNRGA |

ka:kon
0 (I:H: CIH;
C|H: | leHOH

H,N— CH—CO——NH — CH-—COH

Wﬂ"'ﬁﬁ;{ I @‘Gﬁﬂ
o BIRbF AR =g

G3 GGERI TS SHISIEC SHPTeh (PR g5 Fimrehe IS SLRIbRE SIS
IR A, TE I Sl 26 SO = B «ifee 2o #itF =1l | Sfeofs S
AEARTRERCT AT F(F IR OIF T @RI SO TH(eId AR3eFH 10 |

Tentoxin ( @Wﬂ) $ Alternaria alternata (SEGIRAERT SS6IAE0!) Alternaria tenuis
(SETBIRGTEl G2 FINE ZaiF @3 Wi Heorzel 3 73 S SrepEa [ 9o w12 73 vl
9Z (seedlings) @GR (chlorosis) @ | «ft HRG SH=RE =pite @@ QIPCRUE
(BEI53T T GIRIAIES 7kabe ADP — ATP [ida widfile FhrmrReE™w [
FE (77 | IR 251 @3 SRR 23 R AbiRcs FelRE o |

Phaseolotoxin (FNSEGIHF) 3 sl Seafke Pseudomonas syringae (St
AfeIfen) TE RFGRA (A «@f 372 | «@ft @ fa-spriRe snfie < GiRststiEe | sz
opfTe fodfb 2e1 sffe, spemfe @ efeae |
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0 NH
I I
NH — P(OH) — O — SO,NH, N|H —C —NH,
|
(ICH;-)! ’ (|:H.\ I (?Hz)a
H,N——CH—CO—NH — CH—CO—NH _CH— COOH
A | e | it
@zfo frerataim wyq

@2 SRR deRETe A TR 25 Tasicad sprole I, SaNFETE 3 g, @R
RIS (It AT IR |

13.4.2 [W® oEe M widk

@2 e i AR (ol we AR Ta e [5g om ot @9jfem comm
@ T dCR (3 |

Victorin St HV- &R ¢ Helminthosporium victoriae ((@TR=eicnfzam fowbi)
TTE 2B G2 SRR R FAO A 4R O (@G IEF GG T (oat-Victoria) |
FPRCSCS 02T FAC A | T&F I 261 €3 4 T4 RIS O (Fie T I S| S+ (e
Tfew 93 @i 2o vAfmfrs i |  @fb Fdeew Bfem (e 2ok (@ G3R AITSIBIE Sens
A (A NS 27 |

T-Toxin  (T-W{¥fFT) g

Al 2 et 2 gT daifen it Sfewma sy Fa9fE

Helminth ] di
( eﬁmm OSpﬁormm c maydis) T AR ¢ «FRge @REE e (A gmee
T 9 T8 2re A@ WA (Oryza sativa) FUR 4 T |

(FRETIG BBIF (corn) G GFICT QOIS | w7 i a1z 5 o =7 a1 TFORAS Fea ARl

FACO AT G AT &l (@19 9B T | | oo g TR 6 G 5% X TeAw s,
B SRR | ORI 2GR T TS ST Sl

<6 APARITFEIT G0 WL O A0S | o fom arnereet Bfees =1 [R-8, o, 791 29
35 (AT 45 T T 9 WG| G SN0TF | A A ewaeieffeie Bew s =

T AR | G2 SRR ST (AR
ARGFAGAR AIGCF SRS F(E TACEIRNRET 2Ffere Al 7w A |

AK-Toxin 3 Alternaria alternata (BRI SEHRAIG) FINF ZqIF T G wyisiifed
TSI FICE ol e Ty Wik 1 2 wifafa ofoe 3 | «@fbd @I sArerm @afer (24 7o K
S PO, = S[IF I | e (BT ool 2= |
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AM-Toxin (AM- Sf&&7) ¢ @ Alternaria alternata (SEHRERR SEOEHG) FNE
T (AT B GRS SN2 AR GICAIFFT 938 67 | IR O @fb ‘Cyclic depsipeptide’
OIS | @ RO NeoAeT foq S oMtz G=IE 711 QSIS 9 T10qd AM-SIEfRE (@l 2ok (@Fe0e
N T

S - 2
1. fasffee @oefem @ abic s, Seaia TEE GR TLHTHH Sl Gl
TN G = B Y 8
(a) TR (b) CRIES () (TS “mief (d) freife |
2. fanfeiie (@aofem onuRem Seom T Soimeefera wm e |

o, (2o, @2 s, GRIEe, ERERIES |
3. foaf #ifafoe wftfcz T, Sesimeat Gl @3k Ferfs 3 =@ SPE @l |

13.5 @PjfEce =@t ofis (Hormones in disease development)

Sfema e WEIER Ol SIfeiRalTs | «9feta s o, femicafa @ m3Grmzfm
I e 21T =R 3R @ SRl
st I (GiaS oot e A | greferfst ¢ FE (Auxin) =@ @@z AT Auxein

Sl saice Sferm weg fag | T (0F T T 2@ 1 Sfewr qfce e
forg SAI KO TACS A | @i TANE SANAHT ST AE AN AEFAS

b B TIAGES R 1T @ FOTI €6 A TI MR
gile SR e A KA, W | gagq fom %1 s S o AW @ S

. @F Tl @ ANACE @ RSN | Seforre Terifre @ qmEhe mied Sss=la ST
(oA1TS TG ZAG AR e AARS | eqqema ooy wifll | AF<SReE e oo

@ = gl 09 | 2= gora <l A~y ] T~ / o
TN AR S e @ Sfem f
(ol 2T O GFESF (QioleTwe 7l Anifers |

a b c

o), Sfeqi, (olemisiieR «IFe, JEE
STOTIfERE #Il sioe, FGT SFERS I, | vom, @ g e Rerem, w2 T Sesimm, o
Ao YT AN TS | (A T TeoAfe Zoife A o wrebies acifore

oiseia el siedl itz | foa () @2 () @ ot
ZIER0S (@19 | TR S 2w
° e TR TR TR AR el b | [Fg () @

FESFL ACFE T 2T 8 s P e Aol b €3 o
13.5.1 S=FE: (Auxin) AfEfFS T A @ @@ e = A Teolfre

iR B TG G wid | oA, ceivieT SR
Cigrrez oY Fieifes sl | @@ emiffe zae|

IEFSIR FeE-3-onTE Sne

(IAA) T «fafow | Sfer@ AT S AeETS 2@ (JAA) =T T S ARARS =
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GIR GG & 0! i3 [AA SIRICE SEEIbSF R WAL 2T | @ I Sema S0 Ty

FrolFeIEE TOE I |
CH,COOH

|
H

O - 3 - SiFiE wnbie

T A A | @b (P ReTe, (@I 3 @ sifFgoas waifae 7 | «ft @i o
(SWel, (FICIF W, RNA R o2l (2o Aoy sifore geife 3 |

I 2, TIFCHRT 1 SRR FFACE (0 AR TAA €oTg I 2731 | iaisfata
W 3 (Clubroot of Cabbage) W Plasmodiophora brassicae (2FTGewE AFE)
, Sle]d e1fre wer c@e W Phytophthora infestans (FREATR! 36, Fe191102T Wilt
cqa W Ba Fusarium oxysporum (RS SBee=iia) 390 (@ (@@ (7S Siens
SFIAGIR TAA FREE doie I3 ©f 77, @21 feaie 1AA e 3@ Swhe @l A ¢ |
PRI N Pseudomonas solonacearum (ST EET=IGERIN) T W'@ﬂ@?f Sfema
Wilt SOICS 63 ©F ARG (FGG 100 99 @R 2I0a Shie Seeafe 2re ol I |

FICw o (6l ‘T@ﬁﬁ% (IR Agrobacterium tumifaciens (SHEITIFE TN
eI *eifts Tiewm 5@ a1 DT Gror 7wl R = | AR 77 FIFGR ST
AR IS 27 | 2 AR IIFERA @I @i [orem 27 91 @R @Fier 3 orers 7o
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QNPT G 2 A T Serz, (72 T | S (@I9NPE e 2ieer 7l Sies Siem
RN QI NI ({08 I | G e 2 A 9 common phenolic IRIRIE ﬁf‘i
(e (19 G SR (SIS (vl TR N S A Al 2AASeI=ive weed
AfSFITes S Seollve TG | €3 AT (e (TIE 6T T RGeS
(Phytoalexins) |

(i) YIS FFeT-@S (Common Phenolics) $ 9[@/ Tl @il wuife ot
FiFT SHFTC G2 (D TS | (FIANE (Scopoletin) 25 N GG 47w (7191 |
P2 Ttz G (7R T GR GFFOIE EF A 108 SHYS Tol(g BT I3 |
R A FEE (@ 90T 9 W [ AR Were e wies @\
Jgeif |

(i) TGS (Phytoalexins) ¢ “FRG! *wioa w1 2o ©fer | Sfen #itices
TN W TR ANRACE @R OF dfefe Twme e @ee @6 =
FROGEIIEIEN | TR @R ATS 7Pl @ (AT @9ifet Teslifns 27| Teaws
PG (I (A (@I IS @B BeoAmE Fisiet B Fie S| T2 @ A
G FIREBIEHIETFPR G2 M@ A RS 27 Al 2CSd IRE ATF A A9
ez AT e afScairsrel s 3| e sifw 201 [Jfen ncaa *eifss
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Tfegw aeifore qom ey SRkge 2@z | G SRS (F0q 2aie 2fSr@iE o@
FRAGRT G3R G 2fSr@irTTor s 2w (I | TS Terw FRUBISIEFOEE
Wy I AT (ATF AANeT e (Phaseolin), W64 (ACF & #2754 (Pisatin),
SRIAE (AT G g3FsfA (glyceollin) SIETd FMfG (Rishitin) SR e
(gossypol) Tt FT=IF ioRF B! 2= |

2 (oI AreiTe Beove 2 Wege @i “nida TofRifere 96 A | @3
AL o7 = GRBGT Al e (elicitor) | (TS T Selfe e 7= (el
R T 519918 Totmina)fe] ZaIra (I TAMIE (e 31T, Fafow, 2RI
2907 | (IreFeferd e widie. @S SIS (specific) R 7, T SCATE
Temae g0 @ (@07 A FREGEHIETR 7 2|

(IS ASAE (&I (FI SANCANTGTA-(ATTF HIFH N TGSV g
121 GF T @ AT ﬁ‘ij@W «F ZFF (15 T Suppressor Al TFHRT
G e oo | @ @arafere @ was @i bR Sotmie =R oifFe | 35! e
T T, (@I 2T T (@ @0 [eow Sfer aenfeq @wea 7@ 9o1e i,
G103 &It 2relifTe TR MGl (@Fie SI&I A F-s1712ice (non-pathogen)
Bl el FRGTSHIETEE Qe 35 | Suizgel Fgol @1 T A6 @ (Pisum
sativum) AN W G @?T‘l 21 Ascochyta pisi (SUPIIERG! 94177) | «fo

HO

HO I

fafif6a (Rishitin)

A (Pisatin)
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G TG A G 29579 (Strain) PCATEE Al QISP FERFH -2 MRS TR
Al PRSI 7 | AT e o1l (SN @ ATCRIE S 2@l @10 W64 SicE @
JIfFe J TeIcgd ANABA (Pisatin) (SfF 27, TT-MACEF Strain 93 LS ©IF
G S (A @l A 9eeed 2AAIG tofd 21 | RIS (RGO @9 =aiS
Phytophthora megaspema SF33F il ﬂ'@ 33, wigfie @ Strain feT HFWF
T O ZOIFE TeAMS FRBISTIERER TG S (@ | O3 @ e (@l AR
=M= Colletotrichum sp. 3 IS Phytophthora infestans G QI N
G501 | O (G FRFINF Strain GF B AeNTe FREGUIEHE S Srews
SIS (non-pathogenic) Strain O3 RN B3 w3 AB! FeTl A | @ AL AL
G518 S R FEPE (TGN strain G FRCITAETORI ST, G2 AT sinidfoa
AfS SPRFIF strain G FRAHETO! SF (T | OF SPRFF GANF &S (A=
1K S (@ IR | 97 Ie! 210 7o A1 @0 A | (1) TRFNS Al AN
@Rﬁ‘lﬁ (strain) ORI SPIRFINE <l T~ @?T‘-lﬁ (strain) (Mo«
FREGENTERE ofite wims @R SIS (2) AN G s
FREGEIERRPFE oo T M T (re Fwre! A0 | G5! SITTsa [oie
e M Tolm RSaia | (@ T8 2S5l FACS AT Il STef® 3,
HEFTF MFF G (@ Il SFE (I Ao Szl e o w6 e
(SR FO! OFF (= |

v Mafite FEFH AMACE (2NTF (&T (combination) 3R OIHE (@12 51 eare

FRGIEHIETFRE (@I I (e 28 ¢

-

TR AT “AreiTe=

A (Pisatin) Pisum sativum Sclerotiana fructicola
FIeRTd (Phaseollin) Phaseolus vulgaris  S. fructicola

FEMSEE (Kievitone)

S&fbes (Orchinol) Orchis militaris Rhizoctonia repens
IZARRITIES (Ipomeamarone) Ipomea batatas

Ceratocystis fimbriata

RIEe ?Nli"\l (Isocoumarin) Daucus carota C. fimbriata
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sif1o/e1 (gossypol) Gossypium hirsutum Verticillium albo-artum

A= (Rishitin) Solanum tuberosum  Phytophthora infestans

Gizcifetf@fer (Trifolirhizin) Trifolium pratense Helminthosporium turcicum

G (Medicarpin) Medicago sativa H. hirsutum

ABANE (Cicerin) Cicer arietinum Ascochyta rabiei

FIROTEAFAE A I@IAE AR I8 S« Muller € Boerger (1940) wISE 7S
W& | @3 aeEf P St A Sl ey sl (0 @ Prate offme @efe

26T 2

1.

FROGIIETRR 251 G GFH RS v I =T SRR ANCATHER &SI (AT
i il e =3 |

a6 Sfetm efoaw TFAT @t Tt (TG G @R ARt =7

g omid 43 IR PR T T oA TR sfpeTerR Ardefs iR & |

FREGEIERRET R @bNbeir AT s zae R T 73 ©@
TR Mo Wa for fov zet 71%3|

ot AfSTAIR (Resistant) I @919 (susceptible) TSR (AT, FIRGISUIES P
Tesiifite 220 | 1Y F© g© TSN SOl G Terifte zor o Tow fieow v @
IR ST Fre! A @iofeReet |

aemafas Rl T FREETERREE g o ni—cnfE @EEe @ w9
RFS @ @R OIF FFven s @refers Ay AT |
FREPIEFEE efte T2 [T @ Sients v I(F, ©f T8 IS AgifRS
2 Al

(i) Ao efStaTy FTA-TRAFIN TP EA gw! (Role of Phenol Oxidising

Enzyme) ¢ STei@ CFEF (el SROAS SLEI6F AR oI A 200 A1
qa I W AAfeczer ssbiceer (Polyphenol oxidase) | 2SR (ollaE amra sifase
@519 SR GER SR 2R AT | G2 SLREIEE A ool (15 ST
(quinone) CATCA IfFers 27 TR GRIGT e KA el (@R T S (34 |
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G5 -G SRS AMTHFACCS (Peroxidase) @7 I oo Sy | @ @
@ (TS Sl F0E ©f 717, @b Tifire @ et S 27iF WY I o s
siief (ofF I T @ ABIET AR T 2@ BT DA 4 emie |

(iv) @itifte S<ooeEa g (Role of Induced Enzyme) § IR =HI F<HIHS (217

(v)

(I TLRI6S O G 26 (=1 T T @G Al T @il efscad s
(Sits1| PAL dI Phenylamine Ammonia Lyase ( P 2eTenifae SyiCaIfaE 3cer) 7
(STZ G TLEHF AGIS (P T SeAMR 772 (FICIT Gl A (@ PAL
27 SR (e AoS (AR BRAME IS T2 CREI6F | TR @3
ferolfee (o IR 1 G 4itst PAL Sieet a7iest | @fbq Tl 219 1ot @2 srer (et
Afscaid »Mited Teoive IR@ @ AN TS |

AN S Ee (J9l T (Formation of Substrates Resisting Enzyme
of the Pathogen) 3 IS (AREH =S PN Hd GG (A 2} SAZHER & |
A% wzAeR dfF @ Serms fFafEe @ R /iR @i | 2preiteEs S I
CRRICTA (I (AT THRIAN WL #{1 ©igeet G2 #mi<l Resfie wE Aaiee 1w
QY (AT AT | N Sewa eferaid R ase 31 (@191 Tesiimea =ia Fdifae ==
AR 2RATE GLPEF (S8 (PO 2N 11 | @B Anfa)fer Mageros s, (b
R TN A I (|

(vi) 2NTANTEHT SR Fue! 2 (Inactivation of Pathogen Enzyme) ¢ #(CSd

ASIE (A TeArs (Feeraivoe (1919feT S T3 ATSH (ofFbeer (Pectinase)
8 I GG SR (A (AT ST el I | G323 AfSCRIFTeld e
e T TAfHAF T | B! A Monilinia sp. NS B FE, FI5T S
Botrytis sp. BAIE FEN (@ SFFFE S T PERIF I O i =g
AT SR (99feTa AR (oo THRF (DTS SFL T (7R | 2] FHAVET,
SRINGTS WA Diplodia sp. TN ZAI% A1 SIS 23 | 15T SR G2 2qIF wAftoienwo!
BTSN TP @bd R Serlre s (@ifw ae R 2@ #te |

(vii) TP T ARG (T0oiF Tesiiv (Release of Fungitoxic Cyanides) 8 Sorghum,

cassava @ flax Z&1 eTos 2Ky SAMIA! 5ig AR (@< @ dg (@&ol @l I
R TR AR (1ol Sfie @B @ oioffe1 ATRCT Ao 2o 2F | O F @2
AT (TotofeT T (IR T SNZ TOT T (e T RN 2 | (1 [ZrS e
ATTAET B SNFE 27 Oz 3 (@offe1 (@i 20e T 27 | Gd 0ol (@FIed g
TeHHEa N 906 @R OiF TG Seolifre = wiEeE [Jare (@19 AT (HCN) |
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AT AN NZERPAGAT To0e A TS 99 AfFAE At 77 T @
et sincaiiteTd eeiEs ¥g TR Eihe O afSrEid Fie 2@ HoR | CorTes @3
T S 2alF MENA =, SId @9 e (R | (T A (GG ANCAST
AP AR G5 20 I | (F) ANCRITSH KA HCN (3 Hed S a AR oIk
sl o T, S () A @6 [ W T 5 FE ow @
ARIAIZE 77 el 27 = |

(viii)sieatce e SftfReaa St 271 (Detoxification of Pathogen Toxin) ¢ (i

(ix)

(x)

I @R GG AR 32 SRRRE. (@ @R IR S Sl S0 (@ | @7 a
e (iR R effstaix T 2ot Sk Ry et | fFeifas Snbie (Fusaric
acid) A1 PRRTART (Pyricularin) wrei Sifame)fer efewiE eenfeg cofacs el
TR AT G O 03 RFelta G2 et 7 ©f aiee AR 77| efer i@ ewifon (iR
Helminthosporium sp, Periconia sp. SR Alternaria sp. TS 2aF 2T
wffaEa @ = @2 93k «ftR afscaimrre Seres @ 1 e (3 |

ANATHH A ATAT (2o (Pathogonesis-related (PR) protein) : 291F 1 S[«jiay
GRSl Aoty FF T Pk Sfgr Siod (I ¢ St a 2w [y
SR b Kfom sifstice Seom 3021 @2 #1F® @17 1651 (91Tad PR-Protein Sfge
TR0 A W& PR1 (TenizH9 maiec@id) PR2 (B-1, 3-glucanase T 24l (1T
A5 9% ), PR3 (Chitinase, I (FHABIET F2HBAE (S8 ¢F), PR4 (ZAF
@), PR6 (A S@mEa F0e A4 Wi FC) SEdc@ion | @2 PR-protein 9ifet
2 (RS KM (@4 (A WG I (FIFAB 7o8 Tonivg W Tfenes zars
ST B[S (AT T &Ml |

iﬁﬂw 2rdifre af$T (Induced Resistance) ¢ (I SfEHF FlaTea @i Ge
i @Il A @ IR Fwie @l RS FaE ok W @ afeRiRt @RiEe ek
05 OIe T TR FIETSIR s 25 | GOIT I3 STCS 2di<, TR, SizaPT
G ofered Rgrae dfo@iE I (ol 781 @R | AT Fow0! SIPIFAeE AN
AN, O G il 7R oieT ol Ffaw afSriy (@9e iR Amiteld @ S
AT = TR IZOF AMAEET (092 ©IF FIfTel TfFe 2T | Tuizad 7391 O
ST RIS ASRANHT A T TR | ST MNZF (S ZF SiZAT (Tobacco Mosaic
Virus FCH TMV) =71 Ffasl FGRE (inoculation) WBICE SRSAAWT41161 SINH9R
&3S TMV <9, S SIS 20R0ee @ ®@l® (Phytophthora), JFRE!
(Pseudomonas tabaci) ‘@ SIS (aphids) (oI S [gey afowaiy site weice
A | GFTSIE@ G T 2PN strain == Aegs 9@ oAl Sisiwsd (Heat




292 NSOU e CC-BT-03

killed) 2@/ (39 Il WIRFCOR 21 See 9O 7 IER Sfenc O A GREFIER
Tl (Aol AfSCRIE @ (O A8 TR |

2 Fia ety ITEH SGER AR STr AT | G0 A R Fhaw
&fSa! (local induced resistance), &% =iz @3 afs@iy =INSE 2@ #Ite @R
el Bfen (722 ol eAfSraid (3 vl 30 | i 0 e e effST (Systemic
induced resistance) | 42 AfSTHHIT AT O Gy Fiaw G G 7S] FLEFACEIR 4
@35 TG wFHIF ACF &1 27 (Lag period) | SCGIT - o19feTa SeoAWTa &)
e G2 TR TP, %4 ©I2 T A GFH (AT (1919 772 S50 21—z
TS 3 RGT RS |

WG AE e w7, [few apae And @ TeGEE ¢ wae @ity aee @3
Fero T4 A | SiSD (el I SHPAEET (Aspirin @R Salicylic SHITG), SpRifcees
fTe (arachidonic acid), s Smifre (Jasmonic acid), <3, LTI
iz sm e (2, 6-dichloroisonicotinic acid), “fererifsi smite
(polyacrylic acid) EUIIRARIN T@ﬂ ’&ﬁ?ﬁ (localized) © S AN (Systemic) o
gl T TE | AR Al Y@ R FAE G2 oMol ARereid =i afetaigee
Il A (T |

e efotaty Sfewmez Sfesca™ e (hypersensitive) 2fSRz R | a7 e
B (I ARBIZIGE b-protein NS @G [eT (@ife 51517 ML | S FA@wamieTe!
K] m&@@ﬂtﬁﬁ@ﬁb—protein sioe Bl e Wk Ton (%3 Samfie o1 T4+
Sfen@ actinomycin-D &R A TH ©ioiN@l (30°C — 35°C) &1 2eife 1 27| ¢l
(512 ToT CFCE3 b-protein ol T 7@ AW | Ie [FeiE b-protein AL el
3l eferaiErel Mg o Ol @ue @[ TR | Plas efsriy b-protein 2GS
FIRGENTFRE, @ &b PR Fafe, PAL, oiebies ot sme mine
fafEe =3 @3k Soae 9w @3 Ml Sesimez 29 Aftw Sfers @it afsiE w@
ST (ST AfETT TR Soifa |

S - 3

1. (i) 96 e @e @eo T g I @it efSarca s |

(ii) o0 FREGIETER 4R OTR SFR T &7 |
(iii) (P TS AN BT AN @S A elicitor ol P& IR
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2. 0% oot forget ¢

(i) RSN T G W6 AR -2 FIAS F T A@ee @ siizoifoa
foope = | (155 / 1)

(i) 2N FRFW| o2 TGOS o 27 | (5= / o)

(iii) (12 GIRI9E TR FroTF AR TR WG SgHE e Wee
N | (o< / =1)

(iv) e A o @ @I @2 FREGEIIERRR Seotm 77 (55 / ge)

(v) FRGEIIETR SeAmEs 436 3¢ | (5= / &)

14.4 ==

Sl Tl ereeis 21 sl afermik 21, g efsfrre spikey @ispfal GRies il
SFE 2€T ACGE SGffeTd & @ FI9fei2 (@918 2 #I08 @R @I9IFE 23R aerer Al
Susceptibility SNz | &fSt@iy T FIo9fe1 @@ e Ty @5 Srors FRFA @Fh I
[P G (77 | G L ferere A (oIR8 TS | 19T g (e @8y @e emiibicaa
o7l AGHCEH PRI TSI AT ATH ST NS T 2N | =i g o161 318y Tfew
@ Ty @ 592, g e 2ol Eefee Wier 90 | @2 @ @R sm=d,
PPN, BB Fw 3R SSHArAeTe—<3 BITSICsl ©lsl T (AR | FFEET 74, o
@ (3119, BRI sfde, el SeT sir el 267—a9ife 261 ST I Sl | (FRNETeT
HENBIE 15w, FeEe T 26q 3o mEl [Ae | SfenrEmeierel IRce S T A
A IO Y @RI TR 7 2SR oIS Got 38 A 71 @ 2 79 16 Ol | TARFC
G @ etelifne | G SriR e AATS Sfew &l (A2 SRS (@Feel ({191, ANCSH @
(PR ST ABRGEIA ARG SieeifRifs, SIfdfia At i SeiRfs Tenfie | et
AR T2 FET0o 2AiCRliess 7l arelifre RS @99fets @RI @er cranifet 911 sizce
T | OF S FoF Sl WIS S0 FRGreniaeim T GFHEEE [ @190 I s
(ISR S (I (AT fiofe | 20f5ae @ Bfen (Pt (e *reifes wiRGrenfea s okfg
SIS 2R | 92! [T zarmrie #me] Terme A 214 FRENER LS (AIRF (FIed ofF
27 | (O 20 e g TerTos @ widfag Tl A EMIC SN AR | €3 B0 SR Fraw
ez I S affer1dl FCR 50T (ORI AT | PTER ({12 FARFER, Sierd Aty el

JIfifzret 17 Wafze |
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g ™ 142 : FagT I CFEIPIRTE SR

=% W

P Al
A F4@
fbF M 14.3 3 *foR MFIE @ IPY AFER W IMFFYH IFTI Mo



NSOU e CC-BT-03 295

5@ T 14.6 3 SITECH W fGalb. v
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GIReE P Aoy

gl qfE 9 G

IR0 R4 9 ©Y

fom = 14.7 & weicers M oS rew wepE fowa e o

LTIE RN )

o eI

ARG WYy ZiEw

Ba T 14.8 ¢ (I RS (o0 (A TS 2T iz e wrEd

BECAY
- faefaam

5@ T 14.9 ¢ Phytophthora sp. (FREAER) TTF 2@ 7 SNHE SEF (Fed Sfow@m=mieTe! Sie
afszia e w1 (a) @ (b) =@lE Holeaq Al (i @I @l (¢) NS wegest WE 22T
@ e 2@ (d) ¢ (e) @R TP PR TR MR T @9 W @A Teite #iid wl
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14.5 J¥0g et
1. Sfema et S 7 (@R 7o btz SeEts 391

2. TREIESPE [ qofem g4 @efe Ffem g | =&Y (non-pathogen)
IS T8 GIAIGF (pathogen) T & FIREGEIEFON SoAMe Sfgnc aielire
T | 9 e b2

3. TR forge
a) SSHREAATAIETS!
b) PAL

¢) ISR Arelivs F==
d) ARNNZG @9 711 T
e) CFelel SR ot

14.6 Seaie

Sreperar - 1
1. (a) CFMIDE; G RESHTe
(b) ECmIRl; et G, Misere
(c) DRF; I, RN, ARG IR SRS oTo] 2PTe T
2.(a) - (iii)

(b) - @
(c) — (i)
@ - ()
(e) —(v)
3. oAlfaifet == ¢

(a) Sfern Ghfes ey M om, wie afefaasive @ wemeR 2eiE @ @
Q|
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(b) CfeRe (AfE F@ee A (71 Sig, = efsfmreae (af % Gt Re 3 el
YATS FACS Al |

(c) Cfers vz AIfers Sl AN Jmia ATicel I =17, oK efefaarste Jm apfae
TR AN TSI G |

S - 2
1. (a) FIHA
(b) G

(c) 3A
2. (a) — (iii)
(b) — ()
(c) — (i)

ST - 3
1.i)(a) @AEF SITC

(b) G

i)  FIRGEIIEEE T

(a) iz (69) Pisum sativum
(b) ff=ifoe (¥Ns) Solanum tuberosum
(c) Wl (T1S) Phaseolus vulgaris

iii)(a) gl
(b) <o

2.9)

99999
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TR T
1. 1422 (F) seiifers /i s Fafkike Egef e siEmsa 7 |
o TF TEF SO o e w7 faafiel
o GiRCIFP oion o i Tl 26

Aol FEz @R @l IR (T Tz, [Tl @@ @RICER 51 & 3R
eI g afszmhiy AR I ©f Tard 774 |

@
o I TEA oA

AT 3 S 2, FIFEEL, ©BA A NG 79 WSS e 5 N
s|fserfFe o7 |

eI oiff® 21 ¢ “Ataite ey @ (@R deiE Sfema SiFE S Fwae)
TR @I g Retemr 2@ €to @R 9 JFwres il w0 @ A
TFEd A AAfFfe |

el efSm AW F ¢ (i) G2 7 AN [ A (7 (i) SIS
7% =i Al Toxin @2 B S F00 AR | (iii) 2CACe A=w
TG G AT WG 2Jfe Sz I8 =1 (iv) Venturia TE 245 7141
TS SNATE TNFE SI* FIGEA (IO Bitst Jo1 Tz (A &ifvem 2@
|

(¢ 255 SeprRel I AR REmafer 7=oIF fbrge)

2. SAMACENE A -2 F Gl 7 S Tferzd Foas T ool
@9 (AT 9F @D @ 9o @19 e 27 A Seives (@il efoge F0e

AR I | G2 A0 TR0 |
@sffera 27 AR Muller @ Boerger (1940) $¢& @I AAgE T AR
TSI fo14 |

TGl wefle FH-2FIANTF ZaIF B MG FUe TS @B (ol S
ﬁﬂ@ 23| Ascochyta pisi @R Pisum sativum 93 JEICE SWizdel’ @2l S
G | GI0] 2 G0 AT FIACEH FA B SR 71 Wiz | FlRel9fet Srevdd 7 |

3. SRiefeT SneIE SicEibe Reafiss A weifs @ afswsg Trggs 72 wRewe!
14 |




933 15 0 Ofewma @9 WTEd (Control of Plant Diseases)

15.0 Sy
15.1 o

15.2 st faame
15.2.1 &R Ao g
15.2.2 pieRites Raieds geore 2wfs
15.3 &R g s
15.3.1 erer® g
(3 SRR e
() ¥ Sfgw
() R Sfew
15.3.2 aop faage
@ R =as
(}) R secka
() R sizan
15.4 A9 WA (ot oS
15.4.1 TSR 37T
15.4.2 ST IIQS
15.4.3 099 IS
15.4.4 RR=er 927
15.5 @RI weea v oafs
15.5.1 INET G eaikia
15.5.2 ffen @ apafas Sigame
15.5.3 Fpmafs @9t IR ool
15.6 AR

300
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15.7 FRNT 29
15.8 TeIwe

15.0 ST

9B G 2N I SAf—

o I sfex 7 amiel e w@ 7 Fa0s I @ Rew s[fEs 2@ |

o Toigs NI, afer@® Sfera avxd 2oy eI @Is &oid (At T 60 A Ol
49 FACS A |

o Teivl, (1w, e, ifsael Tenifra <aite e el fmge st e ©f o Face
AR |

o Rfen amRfes smitef IR rfs Aol TS T3 23 |

o IS G I7RE Feim =&, Wb @ *Piieg eiigs T30 77 o e FA0o
A |

@ TIF, TG @ ©iZAM 71l [Feia G1lg fwged F41 7187 ©f Foi F90 A= |

15.1 &=

9 GFFATCS SR Sewma @I9PRa TR0, @R o7, @R ReE 9. Siems
Tl afoal oFfs ToiF Tmfea T oo IR | @i Sfegr @R 9gg TS I
SR 437 AL gRele TR A0S oz IR @2 [enba T 9ge srake s
SR S S (A2 G2 2l Eiesl ([ 92 kel fargeers ol &6 =nsi <@l 2@ Sfema
(@5l N (infectious) @R TPFFF (non infectious) 123 2(O AT | SPRFNF (A5 fie
G, AR, SRRed 2o Sr&ke FRe @ 71 @19 qB 2 GIRTE @19 FEeEs SiEsa
SIS SR 1 (el eFfod SoAMNafercs Fagel FA17 TR TC G0l ST 20O (2 | S|
z31ce! Wiha TafeAiye Face ST A SAETF ekey e 2aven i SIETee Si9gE 5rRas F0e
SAfs g T @ee el wemifae Sace A 1 Segeles Ske @9 Sidie G4 w58
@tfeTes g v Face A | TR GRS S T T T GRIGF T (A
Fifo A ee SR [iRe St Sfema @iot fage sai f[fem Totm | @3 Toim At orfesfEe
! B ©ital ©lol T A ¢

fEe WS (Regulatory methods) 3 2RISR &S (AF Sfen Al (Fie S4a ReraE
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T T2 T S | i‘@ #74f$ (Cultural methods) ¢ BT FICT (@ TN oS @?T‘lﬂi“?m‘f
(AF T T T4 T, (S1e 8 AW S (Physical and chemical methods) ¢ @ X%
HfOTe (STo A IR AN TR FE G RS FE T A6 T AR GIE S
(Biological methods or Biological control) ¢ (@ 7St Gl o=y Gife sl mr e
RIS

@I G @R CFea @ Reag 2rafsrs ol Fage a1 23 ot 183 1 siRaseed v,
I 2ot @3 Tfenba srat widie woit, 327 2eiifa TofF, ©ta (G B9 <! 378y (T Sl
@9l fRge Al T @ierm FReba @b (A A AF Fe @@ Nafers @@l
FRF GO *P A @fS T AN 47 I (F0E2 ST |

Sfeom @tet fxgeera orafafer sisf 27 SifS srp@et w6 awmiel w1 231 @2 Tfoqf 2o
(1) GRI9F R (Avoidance) (2) K19 A@IG (exclusion) (3) &iF19 7w+ (eradication)
(4) Sfgrs wfeq go (4 Ml (Protection) €% (5) S@ww9rel (immunization) €3 NI
TR T fofe S wpre Rfen sl el sFefere swah ©iel ois a1 IR | PR
foore ARRET G T4 @9l g 1 2 o Ot A Fhoore fge S (Cultural
methods) | BRRIGTE CHGG T4 IR 2Mief J20F FE @9 41 T 04 oFfoafer aptaiae
774 (Chemical methods) 43k T4« (ST© TAMFT @ T, Cxiey Tota IR @l
T 1 27 O4 ©OIE JAE (ST (Physical) #74fS | «=iel $RE (e SAmmafera sifas sAiw
FE S| B G AR I 2RSS TR 2RO 7o | T 0L OIF A G
(Biological) A4S |

15.2 FfBors fqmged #fS (Cultural Methods)

g4ire @ BreT (Stevens) 1960 5t @iol FegeR @veg IRAT @Fies
FALITO! SRETHER 2 AT | S TS T TAIR R[S 21 @ *Pewcd, 76 FIo1d 7w,
T SMINETS FIR 0, A AT A0, e Al wieal 2oy 77 T 41eol I AT FodFel
SRETR A TR OIZE (I GRAGAT JI2IT T I Wgolig Feore sfores @t famagee ace®
HIFe) O 1 R |

15.2.1 &Rz e @i (Avoidance of Pathogen)

(a) *PUCFED CSICNoTe SR ¢ WG ¢ maisaibe [fen @R el A% Si%ETa
TR 7 SIe SIeoripe (@ | TSRk (@ AR T @ QAR (O SRRIEE af e
(AT S AfsF=T SAfRR0e! B 11 T2 ©f | Snizgel §971 I@ AR, Tylosporium penicillariae
I 2GS [ A TG (09 &) G- Claviceps microcephala SN 2@ 2l Q@ g8 TAE
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55 (ergot) CANAIT Ty W, SIA *&F TG 2T (Fiel o8 FAS AT =1l | WL Al Brs
S BIF A ARME G2 2 2dlF Bl S 2@ AT |

(b) TBT ToATS IIQYT ¢ *PUCHET NG e TS & FB130S PGl TN |
IO (T SGE GFAT (I FRF R, I 1 FF (12 SNFETR A0S ATTOPIETR HiF 4
Z(E TR 2 oy (AT QTS AN @ =N (@r5rdicera @0 (inculum build-up) TLGR8!
IR S JE Q0T e FSEH] |

(c) AR T ¢ AT A2 TS fF@e wifes afvsizs | @, dor B
19 (downy mildew) ST SNTSIF “Afawiel & 2= [T &€ 3 | Joak Ao IAET T
M G (@2 ST T A0S Kol GfSEE T 9 (Ol AE OIRE [@oEere Fe qTitl
|

(d) @-9uitl @39 (Disease escaping variety) IR 3 (@9-aferidl (Disease
resistant) @ (99Tl (disease escaping) &Fe g @ AT T | @Al A aFeafe
oI SRS R TR MEwel s @ g @io-quiE e FfRere [@aRigy ase
@ ORI @R &Clsl O 23R Ao ARelf® 37 03 T TAETE o 2 1 | Tuigdd 774
SITE MY 7Jfol #S FF AN early maturing variety I I I& T W Puccinia graminis
tritici SIS B! RN 2T SNl FIE 42, (AT T |

(e) e ART T FeFo! ¢ o7 A1 ool JILS Tfew Sl Al HIET FICS AT F
2 O T [l N9 SIio ReaT Tl | SFce @ SR e oo PIal (e Sl Sie,
QYT T T @ Gofet 21 SR @ [IFEEAF TG 2SI | AT G @ @i
S IR Ty J, T, W67 Tonifu e S 27 @ig SPTIeiRE wie Soperelol (A
@ 1 @3 et s AeHIfe 27 4l

(f) oIET F= W{ﬁaﬂﬂ‘ (Modernization of Cultural Practices) 3 7 ©fen i v2
A7 Tfewa N w7, THAEHEE TR ¢ #Af, AR sif7wel ¢ &Ffs, bRl @R T @
(VST AP, = 227 (mixed cropping) 513, B IR el 3w FRFRTS Remafeis
TolgE IfFe Al I T F9feTeE AfEiEeeia amie T S @9 T 0o AT w2
@I AR SEAEITSIE Fis A | T T eiweie @3 ggeef [Kew T wawfte
@I AT 2eifae 3 | 9 [eifrowd oitamelia FA QI I67 TR | 5% BIEF (G Garren
8 Duke (ST @ &=, 1957) Sitwa A (RGETRE @ e el f[ore aw@ Sfema
SR Sefie o1 7@ @ AH O 5t A TR 228 0 (72 SIS TGl | S0
Brooks '@ Dawson (F57 @ T, 1968) Mdd (I el T A IR NBre SN BT
FAGT TN ARET T8 @ A (@ T 2SN AW Al IR 5 |
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B #fS Sl afSrig @ SEe@ian el Ao | Mg @ 2T g
I A6 @9 JRHIR Rhizoctonia bataticola TNF TAIE A 71052 I IR, T4 Goll
@ T I BIF 41 T | (TSI TIETS Kol (19l V[@?ﬁ@ RAF Phyllosticta phaseolina 99
TREANE & BB 0 g A |

(g) CFITAWGRA (Quarantine) § (@ IZATS AILFOR T STGMA TGS
@l RFE TgE (AT SRS SGe B 2ITre A W (R Wiz JFAE A
(PRRIOE | ARSI GFH (SToIfeT ST AR SAcRNeee T2 A feE Tomed S
D0 ACT O OIF &) TETH o SRR L U | Sl Sigee] wiesiwige [l e
G RS BEIICe AlE @ o SPieaiie Sfew o Rged @ eferaiy sitws e |
fAFTE TIETT TR SR AR G335 R 2SR FT] SIfFIed T2 1
foicafest | Siea ARl G2FF (AR 1) FEFH TZNKF TR 8 2FCAET SFRAER 2
GIICeT 26 @

i - 1
k] o &N @ T
IRio)
1. SIeR & Nl 1830 31151 B A [V B
(&Y ¢ Phytophthora infestans)
2. g@@ e B (Powdery mildew)1845 ER TR
(@?T‘l ¢ Uncinula necator)
3. I3 9lited WEe-wE @lel 1910 T Bkl

(Blister rust of pine)
(@ﬁT‘i ¢ Cronortium ribicola)

4. gER i bfe 1878 A T

(Downy mildew of grapes)
(@?T‘l ¢ Plasmopara viticola)

5. T Tl FAAIEREE I (6] 1907 T <l

(Citrus canker)
(@ﬁT‘i s Xanthomonas citri)

6. HI=TE “FIB” A6l 1918 & w2 sz @t
(&Q19 ¢ Pyricularia oryzae)

(TG ST AT FEIH @I Gl @ T [pa 2 Afire [ge 2=
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At - 2
Q@er &l I T el

1. = “Areiy = @ist Hemileia vestatrix 1879 Elere!
(Leaf rust of Coffee)

2. S AR & el Phytophthora infestans 1880 w3 SR
(Late blight of Potato)

3. 9E “eqis” el Urocystis tritici 1906 RleEn
(Flag smut of wheat)

4. BB I A9l Sclerospora phillipinensis 1912 ) Eﬁ‘?f‘i[ﬁ
(Dowry mildew of Maize)

5. 4iEs “AB” @l Pyricularia oryzae 1918 w3 sjz «f*ml

(Paddy blast)

6. O FICT @A WS Phytophthora nicotianae 1938 33 3
(Black shank of Tobacco)

7. AT HICGe-51eT Virus 1940 EX
(Crown gall of apple)

8. e 9 vl Synchytrium endobioticum1955 26y
(wart disease of potato)

9. csfaitea =G @l Urocystis cepulae 1958 SRICAA

(Onion smut)

Toiffefie Tl (22 @RI TR @ SmifeFs FREACETE M @99 Tgred el
2R #ATeCR G TR g2l Afer Tz | iR FR Tafer e A el g <
ARG FACS 3 L B2 TG ARG QIR F3G FRCO TS (A (AL FRA] Swifel
IS G2 W3 FOITOIE A9 1 27 | D TIANE 1912 RIBIcwH 22w @2 =iz 5] =7 |
SIFce 1914 551t Destructive insects and Pests act O3 LG 20 9L T T GR
77 Qime 2=f® GO TN 92 TR | @FRIA0ERT Sz SR @ @6 [
YW A SR (@ (@I RIS R (@ @ et Sfer (e Sreretd (TRIeTa =i
A o[ scet G “wiase @@ @ I =0 | I (e @3 (@ RS0
AYE! (T 9NE @Y 2719 Sfenors wey omier Sfema A o @i fagfne Tt et
AL | G2 eI 2R Sfen(t (e Gialq Iz T2z 1 ol fReeei bR 1 27| @
fegfie fsi=rig #71 afzarore Sfenioa @IaRfg wil 7=AtS o 2em (oIeie Gt SmifaaeEs
TS O (ST W | OIS 92 4G (SRR (% Sz T W 746 ANy I, w1
AT 93 (R STr@R Aefb &3 LA (PRIANER (FH S0 | Sl (FHafeTd )
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SR AT ISR (Gt R (olfEee ¢ Fferrik-q @3 Teq 28 s7904(1F T4l ¢ (oim-
T® qa (el ORE |

Sfewcare et @<ermig Sl T3, 73 Reemidt TenigeeR o Bizrs 2em Bfoe
GRS @ *20d 1951 i 50 ores efsfafimm Sofkiore aalh Sfen szt it i
Plant Protection Convention S 23| @3 IR0 52 Prargsfer za1 ¢

1. @6 TomarorTl [eiae SR o157 T TAETR [ AT [Remgs @Reeg
T A0S TH & |

2. ffeq Goia e @9l e @GR TR S Sl e O] @8 9L AT
FAO d Food and Agriculture Organization (F Wi |

3. SIEfow S[tER S-S e AR TSI (@I5i9)fet H=AE Frwadia orioffers
(el SRR 200 A |
CiETe = SERTRE (S 519w 1 2 ¢
() TEEETT Sfgr- s
(ii) ©Nge SIF! Tfgn-=l FhHHI |
(i) W2 2z A € 2T IR SNIGFTF e |
(iv) & SRS 8 CRPIER S Fhm |
(v) W2 SR nglerss whmie |

(vi) <% a5y Sfegr- e |

Tfera SIgEiess SImie emi S G2 #0Rld 711 fNifas fmiasita o | o el 5
Tfema 5aTibet folagel RINREIEE TeramIfHcs SAGHICE! 78I 77 | oAk I F@! Faioiel 2l
gs ARATS @RF O (AF (S SGn(F 1 I T F1 T8I T 1l | T QNS AT
e SoArmafere e gl |

Srepterer - 1

1. THATE Srigget g [ewe SRfe sroret Wdiad wgw ¢
a) *PICHCEA COTCNTeTs SRPRIM %R (@IoIeRersId Sy widl |
b) AR TGO AT FUNE AT T el A |
c) TR AR T o S w97 Fieq o (& G |
d) e sfsre 51T e Hiod 2 (A 6 FRE T2 |
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e) R Sigtea e qeica fg e s1f_a =iz |
2. Qo R @ Aiesf [ /e
3. IMore Mg o dvml & 9k @] omfSre & S wmpre =2

15.2.2 spieaitem [miem FfRore oS (Eradication of the pathogen by
cultural methods)

PR Ao sAiaiees Ram SomegFe @ SiRppi 38 e o @ 91 wAiices
R SIS I AR 7S Bis] =Nt | T8 2Ffre Sititemcs FAR St 91 I3
Ieferpeid OiF AfE MF0 ok I G SR BB 1 7 | oRfoafer wgel ¢

1. IS Bfgr 1 O SHREIET *F0Fg (A oA |

2. T AL JLCAARS O ST B 2GR CMOTHAICHR oA | (@, Puccinia
graminis <TIN<F BAICRS JRACAFSE 257 14N | 91391(=S AN Sy GG ©fer, Barberis
vulgaris €3 @G foq GRTEs oy Fac0 | @2 T 25 (Ml e @R @fos
AR G GIRbS T5jele TS A1 AT |

3. e TFEICIR I G BT SI8Ke! M Sl (i T BIF FACE 2ICCSE Sl
JZARE I AT | G TS @9 @ S (ST, TS A PREE Wilt A ST,
LT (@ AIfZe 6 Tofifn @R (F0g G2 T BIEE e e (o= |

4. TR S 5! ANCAEET A FREE G GF0 IC TAT TS N | FAGE @R
Wow Term IR Fmre “ifandt ae |

5. S Sferr Taist At AT =R et Apttite Raie 72w | o A Aifefa Ses
T T (I @ 60°C T ©f) 7l (<l FA @6 B ol | S AT TS
DI &l (A Sfen (i (S T (T, B16]) GI9)feTd 517 267 el (<l
ST T | IAREE 2 T ST A [T Sewe 744 |

6. Wb cMee FRAET 9T oIS ARG 2R | Gy FIo 8 TR A9 I
(fumigation), T@ieia A IPIS 2 (heat or chemical treatments) IR FI
TR A |

SeAeTal - 2
1. RefiRe e ofe W Teg a3
a) SIISAET (AR W2Ab [ 7w w2

b) OReIE T (TR (FF I ?
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¢) SARTRCAIT FIAR AR (FF SNE ?

d) e 3R (@A Wit @I SRAPTETS @i AN € BPRE TN 6 |
e) SIACS 9% e ¢ Sfer TR W, 717 @ TSPRAET I J673 |

2. fafeiRe SRafem oot fRgsicd Trigadl v 3

a) (M (ol ST (Atel fmge 11 1T |

b) W2 T B @I AR |

c) Ted AYLANR e i T 7S |

d) oI Te Bl (i FRAIE &) R T ok 9 9 2 |

15.3 &<e fAaEs S (Biological Control Measures)

T G A GINT SSII AR T 7=} wopiaet owfors 3 e Fimgs
el | 2FfSTe @ T FGHIE @ T | @, @ R w9 it Swis e g
AT PRI 2R | SRE G2 PRSI eI @I #Aeenas Ik Fe afze = |
2 el M @ @6l TaEe s SEt ANTS (e @2l S % |

15.3.1 wieerw fmge
(F) FWMAIR YSH (Suppresive Soil) ¢ S GO PR 2CACE @I
Fusarium sp, Phytophthora sp., Pythium sp. Ol(Mg << m R R W-
oIt | g @9 Rea el i I SRvsiaele 23 O @I 0o SRz F
TR | e Nbee o) G SRS 9 e efefeai e Wi | GCS Penicillium,.
Trichoderma 397 B@% A Pseudomonas A Bacillus o5t @A SofRfe
NHTe G SIFHATO] 2l FC | €3 G AN AT 7= F7=v}<fera
SRR | SRS (antagonism) FR49fT Ty 20o AT |
(i) SRS N ARGt 2SR Gl A NS 2N & AR T STSI |
(i) <Ha Ty Afstifarex salites G Tors A =
(iti) SRR Gy FMeye RKien apias SuFSRIbRe e FE AN WER &
o |
(iv) PRGN SRR R e eI Antlices IR 2|
@ (Rl (52 @ @ A8 Gl AT FreliRe DTRPRANN Ot ATHe G2 g sifiaze
A | AR (AT Mbre Gl emiol I THre SOREI FE (O SEL2THF FREFCG 928

o1 2 [ AWM SITRelloNd =g Aree AAledl otz |
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()

Q)]

#W Sfea (Trap Plant) @7 IJIQF ¢ (AIFINHILI TS (AT T61 IBNE & @fo
@ Sfeaa oS | =, ¢oINfEs A cFrm SoR T S g piEsiiet It s
TSI ©GI, A1, TSN BT 6T T O IR SIEFS (Aphid) TR
(oA 2IRIT 2 FMAfeTC STl 0 | Si2dP [@@g Aphid @ =T PRGN 9 CTRY
F19ifeT M T 2 @R Aphid (@ AN I Al (NERGF Ay =NeT (i3 T @
SIRAPTIE | oIS B! HZCS2. Aphid CoIIF K1 AT g SizA 77 | I6 o 26 (A
T (oI0e G2 S FITFT e LA 06 |

i@ Bfew (Antagonistic Plants) @7 JIQT ¢ FEF LFCRA Sfew @ owl, *ISelt
2o (oIS Grer F—arl Sfewa erma oo I, it I Tee il 7
F(E | RIS G TN Tfewa Y6 [ope @ @ oM FEdiees ovw 2k z@
2 | e WIS A i A SNHE 2O AT G AR N AR Sl SO g
BIRIGEEEESASCEnEICIRIRE

15.3.2 aerw @aEs

@ I GRS WTEs 2Ffe AP AN G0 A P S AR T R O Ao wmgel

s

T (@O AT | qUHE ARers {AH &A1Y (Antagonistic microorganism) &

o A AT PG TG 2N T AFNS GIAE KA T 27|

()

RAA zais ¢ FESH Sz

® oA SgeE #IfE oife TR fofers @iv a1 =1 S Fo ~ANe| IR | FF &
& oefbe Mbte @rd SR *Na-eHial @ FA A Sl @3 o oe faem
Heterobasidion annosum SIS 2@ 23 (RRGEE S F(H G2 96+ % FH |
@4l (507 (@ FOR 7 (e SR M Peniophora gigantea TS BANEFE (39 IO
e AL MR (S T OIRGET FRF 20 M |

@ <TG I < A Wilt W ®A® 261 Fusarium oxysporum, N&id FL| 261 ¢ 3
I S9F @0 2P Wi T SPRSFNF | (@9 FIE A AR AN T
SRS strain 6 TANE AT SIGIC M7 |

® TG T (AF T SMIF Nqel W AWM Penicillium TN @%@ GIHE
TS T A SIZE Borryris TG B@E Fhodid) M@ efozs 27|
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@ TEIFY Al AARe FIIF T& (OFAF 2 I A ALRS&E G Penicillium
digitatum B THE T | @3 MG T wopnfiae =@ It =@ (oEa o9
Trichoderma T 97 G 2@ (@9 =IA C= F1 A |

® I PRSI AT zals =1 iRFARE (Mycorrhizae) | @31 PIGERCNC
(GremEarRE) A AR (GPBmEZFHRE) TR T GR 6 (A 4 2R [
Tt T ¢ ARARS AR TRTO! I | G GO ZaF Aol 72 AP [
e Sfew @It A | 2113 9AI@I Phytophthora cinnamoni &R SFE BT SR
MRS (2 FAE A A SEREITSI Al ZF I T |

@) R i ¢ sEeh Sriggd

@ TIfeT, SeT STOR T Al (N7l STOR FeT 92T TG 967 (191 T Agrobacterium
tumefaciens 93 O[T | g3 FIFGERAE AT G5 GF3 9l ﬁ@ o7 ewifen Ay
Agrobacterium radiobacter &9 ZOI(J ﬂ“"i‘f@@ S EaRC| R AT |

® IR, BB, alers 2onWz et Bacillus subtilis TN FIFGRAR St fricel Q& e
@7 FAE A0S TR S0 I A | QIS Pseudomonas TN
TGN, SNPG CeT GN9] FACE T Abe (AT 2o g1 AR |

@ Il TFCIT ¥ (AT &1 (TN SN, TifeTw, A Tepifug T161 (OIAIF 217 Bacillus
subtilis A g FAE AW 7541 12 FIK =2AF Monilia fructicola STESL2TF «J
019 Ty SRERRA A | ORI T A BT S A e I T 2w
G I S 2R O 1 A |

® Pseudomonas A Bacillus TOR RN [feq Sfema Shiet w=vaie a1 @offer
=5 SRS, [T & G2 TG AT (T 2 Al =N4T) Pseudomonos syringae
T T TGN TP, R SRR S AT I SIS | O SCofa]
SRR #TSI Pseudomonas O FEWER (GG SRR JIFWER @RI C2 T4 96
i S|

(o) R Siza 2 2ais, TG, FNGT 1 ofoe FR SR Al e 2@ AT | 9
Q4e LG (FIETNG FIFGRAG TR JIRFGRASTIG (Bacteriophage) SIZART @lis!
(A g AT SIS (IR | OIS (G STREANANER AR, FIICHGT e Ao
FFERA NET @ TEE (12| @ ASRA (2 AR @ RFE of@wel Sl
IR |
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Sepeet - 3
1. fanfelRe Reaafer ta=ife = ¢
a) A BIER CFGE S DI BB Bl ST 23 |

b) AR N N NI I FSNCET AL FAC A |

c) TIGR T SR A& GG Penicillium a1 ¢ F1 ©IF |

d) wZFRER TARS @is T AR SR @7

e) Wl *P Bacillus 93 TR S&E0e (@ 91 2@ @I0R A I AT |

2. “NHre GRGT ToARKS AT 210F TP N” @2 TR Foies wrwe: oAt S
or =57 |

3. dffr WS MIT G4l 8 O e BE Gt iR @igE AN orsat =iz |
IATLSIR OIMI (&I ¢

(i) Heterobasidion sp (a) Bacillus subtilis

(ii) Botrytis sp (b) WiEFaEE

(iili) Phytophthora sp (c) Agrobacterium radiobacter
(iv) Agrobacterium tumefaciens (d) Penicillium

(V) Monilinia fructicola (e) Peniophora

154 9t WA (St “wfS (Physical Methods of Disease Control)
15.4.1 TSioF I

(a) Wi ¢ Joroa I AT AT T ¥ 2t oA Tast 7= e (Sterilization) F1 T |
50°C T o TGS @ (@ g mal (Tis SNERIGH (SIPITS 2aie) Seiie 23, $@
wfEiee Bfgn AT 2w, AFEGRA 27T 60°C (AF 72°C T ©iF 7Ags = |
oNg GRS FEFLAFE TR 82°C @ @R T O G | TMV Sreld
SRR ST (A 600 e T @ 100°C G 4Itd Iz 26 S | FAKReres b
CANETTR ST TR 820C & O SN1weh! Wifbes it 2 @R @ I TR ([ATess Teiet
AR AN =7 |
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(b) T8R TEF JIYA ¢ AT, ATV € eI TG Teial Giew SgH Te Tl (Hot
water treatment) QT FE CNLT T T | TG IEGE SATRS Aftite= Wigs
TR s T 4= LI, 1N GRS AT B 0 JIZ© 2R SPIE | 93 IR &7
e Gl Y Tfen o] SIANSHR (AF @R T 4F SrwFe @ T o 77
FHEC LR ARFCS A | ST (A A0S AR [eeiw Koo Qo (Fig T ©f @R CeemiceTa
=ifg for foa 1 @, sie@ 6 @R ow@ 52°C © @ 10 Fifwoa o 21|

(c) g AT I ¢ TGS *TA (F0F ©ed Y T (Hot air treatment) I e
3l SAG GRS (AT SRS T SAAITS 0 71 #A1G AR | (A, A8 ST
CFCG 28°C (A 32°C T O 2 AW @ e o Oi¥ 56 F(F ¥& T I @GR
Rhizopus <IN RAIE A (W@ (Mould) 29IF RSN TSIt T |

15.4.2 =it WafEe @t we owfS

Jfeq waF @ Alternaria, Botrytis 29j T A 9. TeoAMT TAIAN ST oo
TS AR 68! SIS SN (360mm b W) | TR A FafEe cweg Sfer@ v
wifer9dt @cEns g (ultraviolet filter) TIZT F(A @2 2FCASHTTT AF GO 7S |

15.4.3 oy acnst e

FOIRFCIE (@5 W Al g TabRce AZeiey «Ffe 21 taey ecie | fasraea ait
w3 (AT ARSI 27 1 ) O[ 2P IR At Rl Jgoaena e
T | T, O G T 3 ofifereg Y (1SS IR ST = |

15.4.4 R 3799

fifen Rge-GaaR eqwl @[ UV S, X 3, (y) & 3 2o @2 3@ @@l
(oIt (@ s et & 2 fRfsace Siormipe. @R arzerel S wite | o i @2 wial
Tfen @17 cwe 2ifeea ©ff Qeee sreTeiE [ifeae 9217 I @19 e AR ST 7

S - 4
1. fwfie aoferm e Tex fm
a) W (AF 2qF, WN9NE 8 JIFERAN SRR THYE T ©f 1 2
b) SIF G (Smut) A9 AN AG N &) GEeTd & ©f @ =T fF 2
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c) ed AY JIYF IR A& G e AT IR [ 2
d) i@ IETT Bl Foid e afsy e
e) @I [i5e 9 wmrsm AawE S 2

2. G wwR B (ore oo JIw T |

15.5 &Y wIea IRTERS 2R (Chemical methods of plant disease
control)

GRR TS (ACF TECE *PUCHCE | PN T A TGRS’ 77fs 2e1 Aot
Eolojfera 92| @ @eiefer Sl I Kifem s Srpameiea T AR M I Sl

AN G S I T 0 @7 | IEesafer R S wits erajea el
T DA FICS AACK A N 27 |

15.5.1 amRfe SRIgAHEa aweiRia

® TR *I Yro! RO WA ¢t AN 2 eTos TARFSTONR SACATETHCE TS Sately
RS AT Gl @ I 27 | 93 fSTHEF TSI (Protectant) IPTRWE
R FREER 2032 A AN FA T | AT ool ZaAeHF e sy frferss
(eradicant) ¢ & I R W‘@W‘TW@?{?{ QIR0 FACE2 Q5T el SRS
R A |
0Tl TN DRI (RS (2 e 77Fe (@ sfiedl TR 1o 47 3B T o=
DR SR 2ol (@ IR | Sfpiced g, (! IR Gy e AR A Sy
TN T I T A | bea &7 (lime water) Al 1 (@7 (essential oil) 3971t
G S Btz | (@ ITE T I 2@ 2o i@ A 02 I T AR 7108
TS oA R ©IF TG WTCS T (@1 11 @9)fet AR AN et | b #Are
2| I AT SIATFIPS 3 2K Wl (b 2 Iea &oid i =3 facea
A2 FIOE G0 | TOAR QLTI RN 217 WS TR I ST ¢ 51 27 |
ARG 7 (AT 14 s w=[l OlRe @M 2o Sl | AN &Fho, FIEE
FRAGRETS, SRR iAol Tonfna Tt fSa I ANEF 40 € @& WGl | 95
TS 2 AT (A 15 A AL ¢ FA19 w99 200 2N (o 7 15.1) |

® Jor CN ¢ e T2 e I, YA T (AN T 27 G2 TS APREE (ot
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ql SFEA G o7 (damping off) Al (RS 2IT] (@9l dfoze Face I | GUFea
e AN GRIGAHET Yoot M (@F 9120 9 SRgaE 71 S (SSIE
S A=z | (951 G5! 575 A0S (A (@ G THEF Ty (@Sl G 20 iz
(S AR FF (TIeIrEE AT #I0Fs YFIRE TS IS | G2 S AKIFS: TG O
8 WMo AATRS (@ot el I =7 |

@ N Mg ¢ NS N 1< Bizce E@ﬁmﬁ\% S =7 4 (fumigation) | IR
O I APE BfCR o FREGIT, 2@l ARFGRANE 31 22 | 76y 65 2qie e
AT JoRes g | oS AFRGTHE FIH TER NG GIRIGTHE A9l
TR MG K 1 202 |

® Tfera FONET (N 3 (T T Sfew 2612 A (@ BItTT FEH G2 Sore Tgal
O (GG 3 (R G G AZVore 291 2@ HISITe 2CH | (TCFGE TS
T 0.5-1.0 *1i GG FRCAFRRE 21 Al 10-20 *©ix @7 (Clorox)
7 WA 70 #oi AR SreTRE aidl (FHIfET) Rl olige T 2 @3 S[eIE
Fo [WhF T2 T e (lanolin), @ (resin) € W (gum) € = 10 : 2 : 2
SIS IR reT T | Fe-aEs B AwiE eAdieENere Aniel Atent T
G9IfeTR ATNES B Ao SR ! TP @ell (@ M@y @oife] @mome =1 F
Gl 3fm TRl 2@ Tore Al |

@ TE (S 917 (N ¢ KA GRIGIE N =PI o1 ReToe el @ 3fe
JIGIR &) 9 2 O (ol A 42O T2 oIS 2SI BIE | IS S
G STorg a7g T3¢ Feol AR T 2 QR T Il I OIS GRE 9 (el
| S AR I SCoFIFe T3 @R SO, SIS SIP <RI G Fel 591 el 2
ItF | @A (Borax), @G (Thiabendazole) 974 (Sulphur), RNHEF
IS (Benzoic acid) 2o A9 T (ORI 917 TETR & (1S FaET], SCf,
T, G, TG AR FAATGTA WKy SN AL FREFCEF A (AF Ao A0 A7 |

15.5.2 Rfen wxwz Ivmaee @Rﬂ‘lﬂ]“ﬁf (Chemicals used in disease control)

S *© THAS LAETH GRIGAMT S6 e THIF FI0S JIZ0 2002 | @9ffeTd T FEI0F
TS 5 wEfoe 2@

® Tl (@t 3 @t e (Bordeaux mixture) 251 74 (AT 2bfeTe OFEoe Gl |
@ 2eT AR GG € Hriere] (PRI ZRGIRG) G izl | cAiesi agfe et f[fen
SIS GBAfeTa el eRel T 2 | I W AAGIZCO TS SRS TeT 16 *oie!
FR ARG A GO, 8 *Oi peyere] @ el | @=iel 8 : 8 : 100 A 10 : 10 : 100
AT SRS (oMb e R 1 2 | QIR S (FREANG 9002 26 AT
AT FOTTF (T19l | PIEEH 2o A2 e (F0d @7 YFFETF 2O GOIEa
ey | [ere: g A R ot wifds evfere |
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® IFFR (Sulfur) TS T4 ¢ S YCTIFCA A SHANEORLA TFe1916, FOIFS (powdery
mildew) 3 #SIF A @9 (leaf blight) UF (F(q TIZS T | SR CH(G AP
@9l 1 (/A 6 * oI SRysiice Te AR el I 21 30°C T OF (GE @
SioER @3 (@9 Sfema (F0a Resiaes ores A SN0Ed (T B!, Suer, Sihe s
Bopive (e QIR |

@ TR ATHR (el ¢ TR ITBIRCS IZ5 TIPS BIFIF 251 (G AT (qotafeT |
Gl A TRARHEIRNT it (dithiocarbamic acid) 43 g7ICeW | RARPMCR A1
SRR (-N=C=S) 510« T Tl ARTFETS SO ShiFesfe Az
group (-SH) (F SIS F(E (T T 2T SPHFOF (€98 20 T | G0 &
EERECE

1T (Thiram) ¢ 72 ©f2 AT SHTE S 12717 7RIS 2= 510+ I €3 (1,
T T @ I I IS S |

S
N C S S C N \
CH
H,C - 3
@A (Ferbam) 3 T SRAAFIEE o 7= oifFs (@61 2O AT @I
[IR© A |
HSC\ |S| I
N C S Fe
/
H,C
—I3
TN

TIZCe Z-78 T AHFCIE ebfere (@967 AP FI 25 & (Zineb) | @it 2ol
@ Jioesia T wieet @k 371, w1, o Tonifnd maieec <RI Srere SAI qeTfes |
«fbre TRAGFIEARR ST Boe =i w8t Al Zine ©128" M-22 (S AE TE8IF I
eifae | @fbe STor® 7we] ZaiIss Jl RISETS Iis], SAICH! Zretfug sk afstaic
Fage 2 | Giba AP FIS 261 IR (Maneb) |
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H H S H S
N I I < \C I I
H | \Zn ?I | a
H
~C N C 57 ~cC N C s”
I | | | I |
H H S H H S
CICR| I

® W (Quinones) 3 Tfgrmz ey @wealbe @R @ TE TeiRTeid
o 27 TR FwE (191 | afbw SigEmT @R AerTete g FfaeiE e
i F2CT (Tl S SR AT FA (9102 | IF N SRE (dichlone) T, T €
SMET ol AN LR |

® INEIWTF (Aromatic) (T9! ¢ GNTIZ I IS TSR T #A1S (5102 AW
SIS o7 Gl T | @sifera s Afaferrea @ FEsh AR 9rTE |
ARG (Hexachlorobenzene) I HCB & (HIXGd &) 3729 23 |

Cl Cl
Cl NO,
Cl Cl
CADIPICAT TR ST

VIR NGRS A PCNB 21 Wifoce 3@z GREE | Rhiozoctonia,
Sclerotiana 3 Plasmodiophora TS 2aIi@ 27 @3 YRS doR 0T |
TiR@RM (Dichloran) 3l 3G (Botran) FIG @3k DCNA It A€l IR ©f e Al
SR Rhizopus G3% Penicillium 96® e FIEF41 |
@IS (Chlorothalonil) T ST (Bravo) <G G 2Ne AR ©f ATl e,
v e @il FREE |
BIEeanE| (biphenyl) 27 o719 GEa @?]‘I‘-:[FIT% ?iﬂ“@I @9 (aromatic compound)
Tl @R A FREFOFA WA Penicillium, Botrytis TA ZaIEFT FENEIF 2
(AT TS I |

® (ZIRAFRES (Heterocyclic) (N9 3 FEHH RS TATIN 2aib*IF €3 (51D
B[5o (T 1l O TS =T —NH, '€ — SH g/ 10T 1] 7+l I3 01 Shifieat
ot A THHT TS 70O A |
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R W FEIF 15 @ IR N5 e 27
(i) MBI (Captan) ¢ 7Sl A FETR A FET Wio @l fgge SR | e FRFtee

@57 &oeTe STz |
0 0
(1 ! c <
|
Cx N g L K
N—S—Cl—Cl | /N——S—C| ==
|
¢/ &1 £ c
0 (8]
oo oo

(ii) B (Captafol) 3 A HKHT: TERFFNF (difolatan) FICT AT Bie] SN2 |
GIR & B Tt | Bolg «fb S @ RIS STl el 03 9126 Ao

T o@ T [l Sermigs 1 | @b T2 T TRTHCE SRFe |
(iii) SOiRCACIEN (Iprodione) ¢ @b z&1 @I 32 TEiPIiE GRS | AlgRere @b
ATO S SIPT 2@ I 12 (| 2@ (FIT TP A ZG1F SEPICad

I g7 ToifRfoTe 20 “ica 1| RN *3 q1 *$ l T=w T (@6 W) 2R
MRFFCE (] I 920 W |

o
o=c= NHCH (CH,), o VA

N~ & (CHy), 0=Cl (i""CH“CHz
— Y { /' N _N—c=0
0= N e e

>al CI/

SR foritEe

(iv) fes@wa (Vinclozolin) ¢ T @=#if&w (Ornalin) J ©=emi (vorlan) Fitw &fge
2 ©f (RGP 5197 IR A TN [FER Tl | @3 m@i el W i
Botrytis, Monilinia, Sclerotinia 2%J| 7|

o @A (Tl 3 SFefel (@G qfow (9l [feq GRigm “itw afegmerel 7% T |

(i) GPICAGIR (Chloroneb) 2& 1, 4 TGP 2, 5 CREIAFH (I | Rhizoctonia-
7 fafem ewifs @R Phyrophthora cinnamoni-3 ¢%ca @b Teicifors! awifds
2R |
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,OCH,

/
|
H,CO A
W ILN LI
o FERZ (Systemic) TAFAF 2 1963 351t SN (Oxathin) TE IRWFLF
SRR A AL AR G Sfen (@9 FZ G2 LR T TN
27 | @b PIEi wie[l =imsie 36 F7d ot @<emg amiew TN 9 QT
e Sfgrmez ANfaFeId FaMie | S ZITle AEIPIE ! SEE @ Trey
TR SIS 2R | G IS SeACerF @3k (o fmge ¢
(1) SRS TLEHS € @ wwo! 3 |
(i) €2 TR T (e S AR o 2@ [l o s |
(i) 2T @ AW A AT 2 FO Al I |
(iv) ZAIFF SLFHF AT T4 20 T |

FEF0 PN ZaiFaEd Trigds o5 ¢
(i) e (Benomyl) 3 @it @36 @erenizes’= (@5 @3k [eiaes T A M

I Mycosphaerella 153 2@lF W S | S S @3 (@15 FH T ot
FIFA @R @b AMEICITES (thiabendazole) T AR |

(i) (GRS (Terrazole) 3 5-33507 3-FREAIMAZT (19l A FREEEHHA TOH
@S Phytophthora A Pythium €3 & {oig S |

N~ - CCl
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(i) SR (Oxathiins) ¢ 9E @1 AR @ TFAL 21 @2 Wi ge Fahe
TS | G35 TS FIEFOM @ SFPAIEFO 1o (@16t At 7188 G (Rust and
smut) @O ZaIF TG R S |
FIEFP e FEBenT (Vitavax) T #hen T @3k @ =il w1 e [eire
FAE ANF AFALS (RO 2Tl (@91 97 2O (AT T e A7 |

S @3 SO RAIFIIET WK WS (Imazalil), (2@ (Prochloraz),
GiRGifew (Trifoline) 2ehifnt Seamcaial |

o INfGAEHBSF (Antibiotics) 3 TSfEgIal WG AIBIRCS FIFAT SHFGARIGE fet 2o

CEATRPE (Streptomycin), GGFRFN (Tetracycline) € AFRF NS

(Cycloheximide) | «3 fo eia (193 TR B F@IS | Strepromyces griseus
5 SPRETRED (oIS IGiE agfere TeifieeiE® vfe Sestm F@ @3k
29I A AFIoT AR Fa 77 |

(i) CBATNIZBE (Streptomycin) 3 IEIE ARNERFR A FREGEIZHW N T
B oot 2N T | I, G, HAE, MY @R S [few zais At i iaabe
FRFC G PR |

(ii) GGPIREN (Tetracyclines) 3 SIFF w3 MFfE Tewm e T4 T |
A IR BepiR A @f 97 & |

(iii) FAREPIIPWRC (Cycloheximide) § G Sabioea (Actidione) T ez
A | 9 ST (T (I SRR (@ 411, 51 2971f7) oy 5/ (mildew) RIS CFCa
«ft FFFA ©@ @iow TSfermez e srore @R T 5929 wrers [ |

® 3 3Ts MY (Growth regulators) ¢ Sfew g 3 121w s At Z3cTIw e
FAICS A SIS AR (A | 2SR P36 (Kinetin) C FAC1 ©ZA AF eff Sy
T2 AR | =Gl 43Sl Tl [FEE eFo A i fermcafEe wpife et uihge F
|

® IS Q3G (Halogenated hydrocarbons) 3 D-D (@3licicat -
wiEicacei=t), EDB (39w wi2@mize), MB (Feizs @wize) Toif «wid 1940
51 SR @R 1980-F TiF 78 TSI JIZ0 2@ | TS G9Jfel vz
R ffEe |

® NG (Organophosphates) 3 fAGG (Thimet); BRRFPGH (Disyston), Gl
(Mocap) 2@ SIfECG (191 261 JeTos Ioams | g wafet Sfommee 2o =@




320 NSOU e CC-BT-03

G fTIe wrsk Sfensl g e S | ot iy St 0o Sl v
QoIfeT AR (T 43R T (@RI S S 9177 T2 | (AP NSO SRSt I
@it e A |

® JGG (Carbamate) § FIERFCAN (Carbofuran), I ool 5T e Bate
T wrerg fde— Eifbe ffen 6 Tl Nbcs [P @ O @R I T
(AR =St Tibce amae’ 2few iee =0 | G @ @ 5iEe (Choline estarase)
T BB SRS IR (FCE GG ©FF A QBS54 |

H ‘ﬁ o) ’
H3C %i C 0
St - 5
1. ©F fira Brs7 Ranafe wite afices Ragafe Aldweim oo ¢
(a) QA el (i) STEEHS @@st
(b) CFIAN (i) CEEIEARES @9
(c) ©iR@= (iii) CRAFFHRE SrifFe
(d) PCNB (iv) oFaile el
(e) JoGr (v) FEE

2. RafiRe zaesfe armafs 9w Ba Mo et o | AT FfTE @i
GAltEet, PCNB, 1969, St

CH,
a) B8 CH,

|
HC_N_C_O

ccl, o
i | | ¢ al
i L N d) \\N-— s—d—a
CHO™ s e &4 -
c cl )} |

% a—l N NO,

~
ci <
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15.5.3 avmEfRe (@9 IIQET CF@ Tode! (Precautions)

aoel Sl fhg AP (@1 R Sl e @4fer Siema sawe WeRid e
ey BIRTSRME 2 TS | Tfre qaffer Foamofera e w0 fare o5 @aifst v 9@
geTe] AT ARCICE ATF QI | SN NG TR Gy FIoAIF (Sl =P IR
FACOS 2 | G2 I T TIT© (0N F6 @ ZAIFART SoAMe, K91 '@ IR To7 F! ferzgel
1 27 | S @ 10,000 @ SR (@00 Sy @ G0 2Golg #A1F | OFtae Bl 7 (3
9 T57 A SOl @ Fism i FiF TfRee 2=z @I [ e el Tm|
SR IR @3 Sraeeyy b AR SMtz; FDA widffe Food and Drug Association €32 EPA
w1<ffe. Environment Protection Agency At a3 2T s | Zﬁﬁﬂ_&’q G (0 G| 2T
S (7R | 36 29, T o TS RS fre S @ibw 99 I F900 71 | 9 7=,
dfs «E @eilba sal ARm sAfasier o gedl [gre v 71| e Solrersid e
OIRFEE SRS @3 Sl 1 TR W@ e TR e e AR e [T el ol
TR PR ZF |

15.6 >R

Tfer™ 19l el 2rfoaffercss seres BIF ©itel ©isl 1 TR | 9ffeT 261 I Freors Wags
A, apmEfae oRfS, (Ste AwfS «ak Hiawr ofS | 717 T EFEE T FRIgT T @iy I
S 2RI Ko T3 @i Faee Fa1 27 | FRAE sRfoore «Iffea a7 a2 @il
TREe 91 28 O it e FRsTe FRES ol | e colaifers SR, iR <R,
QAT I, @I-TIE] SRR TIRF, A AR FIE AOFO! ST AR AR rziazizey
O3 NS SEPTRe T ST A GOIE 7 | 3 Al TR 2iics=E S 91 27
CIa 71fE et (ofF I | GiIde F7E sifere Sy &7 A SR -1 2ICSTa Tsje Siofzet
e | G2 slfore weferFel@ NI @ H7 Gfegr 91241 [eard Gfer 929 I3 ATy 2llewl T/,
gerreld REAH wai, R TRGRE G3R [eaid ©Z=n AR S AR “AITeeTa I
8 R Wl 7w 1 38D | (@9l wWa (ot sfsre Telvl, (i) St [fsaeas sz §alg
TR 511 23 | FRBE SRR G 9251 [Ig© AR 261 703 #=fe | f[fen apiiess (el 5’
(2 WS w2 1 et w12t Sfema o W @3 FIAE T SO 17 *PHIolEd T Sigys I
8T | GRS A ffet 93 ifics os | @t i A e 96w @, e A @b
MEFE @16l, ([l (@19 A BT zaimaE | GRIG! SifGRiEGE A Gfer gacaie A FEIRRG
@19 TS AR | GA ARFADA IIREE (Feg Wi Al (e Bo1l ei@ee | el wiefis
AT ToeT Ol AZS! AR ANfEFSIE 2AfREE " 20 AF |
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5@ T 15.1 ¢ GRIgIF JIAETT A FIHET—

IR Fe 9T ¢ (a)—(c) =@y 1F; (d) TEFT A2 77

e 9 G TR 2 (a)—(c) @ 77 (d)—(e) 9z FE==; ()—(g) FiFaey; (h) 7
Tfeyd ¢l (1) SreleiReed w9k (j) CI6d OEd e o |

crm acet 2 (a) TSFNA, (b)—(c) TiFF FF; (d) &= feemd sa=




NSOU e CC-BT-03 323

15.7 J<KoE e

1. (FRIRNGRE e [ @RI 2 Ser™ @RIRMbRER (Fiq Spfe Jqie [ 2 Sfen
I I Fifere Sl candiefer i e

2. g faxgs omfore Fea @is v a1 783 2 e SuizgerTz SIiEs 39 |

3. Sfemd @M IPTRE GRS & & A awisl 391 2702 Ivs 929
fafge 2ew e @2

4. T TR — () TR 09 (51 (X) SRS (@91 (51) @ies (@9l (9) Feefie
TGIRE G (8) SAEECES (@00 Shie Swizgel 72 SIEbel F9 |

15.8 e

STl -1 (T Ty Sreifers wReiaf o)

&% 1.(a) 15.2.1a

(b) 15.2.1c
(c) 15.2.1d
(d) 15.2.1f
(e) 15.2.1e
o 2. 15.2

a9 3. 15.2

SR -2
@4 1.(a) Destructive insects and Pests act (1914)
(b) 26T
(c) lferi, AR ¢ wifehR (wee
(d) AR FIEH Mo
(e) HIt=Ts FPG (A9, 1918, we s Gl
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&4 2.(a)
(b)
(©)
(d)

2 1.(a)
(b)
(c)
(d)

(e)

a8 2. (i)
(ii)

(iii)

a8l 3. (i)
(i)

(v)
ATl - 4
1. (a)
(b)

(©)

(d)

(e)

Puccinia graminis
AT RS 26+

ILAINE SR & il
S ST 60°C T O T HNe

qUR(G TG SIRFC (oAl RS SRATH o F Sfemd IS A |
sl feicBices e I e [ica Qi wis |
(TCFCA Botrytis sp wINS 2AI(Fd A9 317 Fa1 A7 |

eFERE 281 Slerd e PR FCRIE) 2al<s Al A 2fozs I @
B 9NC& Phytophthora & efeze T4 |
IS 25 (19 AfoRS FCF |

SRS ARG 0o O @l 3 |
IR G 2ICRITS Al dfseiforet 3 |

SifGaEIte omidf froge |
(e)
(b)

a

i) d

@iv) c

82°C
520C, 11 TG
Sfoe & S

Botrytis, Alternaria TN @9 TAMET Gl SRS SN 7617 |

ST e

2. 15.2 SHifere AN T8y |
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SR - 5
1.(@) . (iv)
(b) e (iii)
(5 v)
(d) e @)
() — (i)
P C) N FEifrea
) I GRS
(©) e PCNB
TR e

1. 15.2.1 Sefeqs ofiopisat 8y | SEeiforlfel 1R &) ARRE (A Siors @ Sfgn
TSI GTF 217 217 (@I (e ARG ST F1 77 GI9ifeTa A T w4t

T | Al @ 7w ¢
e | TEers | =Eetel - A Ew @™ - WA o @6 T
e 287 — BIE T TMIEFRET QA0S 2epiofd |

g (oBIofeTa I S g |
2. 153 O T8 | @F6] BF MRE OFHF (@14 WY I ol 2|

| |
wms‘ﬁww aror ferrgel
| | | | | |
SRR F Sfen @ BIGIE] RGICIR Il
e Tfen WE JRFGEN eRam

I &fols Feaa Swizgel TR I T
3. 15.5.1 SRTY GRIGIE AT SR F=IF &1 WE | AOFOIF &) 15.5.3 SA

T4 |
4. 1552 %) (74 | &S R (0o G G 76 g6 Twigad e @3 (N GHE

grarey I forcd e fue |



GFF 16 1 IO ﬁﬂﬁﬁ@ Sfgncata (Some common plant diseases)

oo
16.0 Sy
16.1 &3,
16.2 iR ReifF® &1 @91 (Late blight of Potato)
16.2.1 aifeF9 @ g%
16.2.2 @oeT% ¢ fwiveg
16.2.3 A&
16.2.4 sF$
16.2.5 Qo
16.2.6 afsRHw
16.3 «=siiczd el B% @9t (Brown spot of Rice)
16.3.1 &ifep9 @ 7w
16.3.2 Aol
16.3.3 Q@GR ¢ famiveg
16.3.4 73
16.3.5 @
16.3.6 &R
16.4 AN NI T 3 W51 @9t (Black stem rust of Wheat)
16.4.1 aifeFA9 @ 7%
16.4.2 AT
16.4.3 Q@&RN ¢ fmiTeg
16.4.4 73
16.4.5 Qo
16.4.6 &R
16.5 iGNz INGI 6= (Stem rot of jute)
16.5.1 aifer19 @ g%
16.5.2 CAoleTe
16.5.3 @&RY ¢ fmTeg

326
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16.5.4 73
16.5.5 G

16.5.6 f$Rae
16.6 QR
16.7 FEHT amiaa
16.8 T&IWaAl

16.0 STy

G G0 Ao FF oAfT—

SiieTs fRETfare /N Q@IeR e, (A @R o SR R Fae T 2@ |

LI 2R B (@19 A @ARNERITHIREIN @i9e @ 2@ AT @b Fi=6, @R e
o) felofet A0S SAIFE |

SIS ST B9l (=061 A 7 AR e, @R @ a1l fNl Fa0e SAIea |

A5 9N FIG-5{51 (AT e, T @ sTwepTz fbfers Face A== |

RG] &fel (Ao 2erF @ SErs afeRyiea Saimefer Remeia Wi F0e 211F== |
Ge Sfgrieeal 2 B Reasfera g ey S[iEe 2@w @< A wFel Sie
FACS A A |

16.1 &=

S48 GFPYfETCS SN eIy < feet e (151 &A1 el =i wios efefacars
THARPTE | (29 SEHI f2e e sifafre Eag Ko Red @ik s SiEs—
OT AR GF RO @R CFg (@I 27wt SitEiibe 263 She @1 Raw ois@l aiae
g2 wiece i 1 @2 «Fhce G 49 (RF BB T 2@ | GFH AFINF @ie, (7 2l
3 T A2 @ A &, G FAE SIEs F0 (97 @916 AfeaP ez =i 97w Fw
TR Bel FE The | fadizres St G2 (@loid a1 Siefie TS SR T2 il | gorTes
IR wEE @iePEmR SRl /e @iel (e 7 wiverelr fefers bl 7@ A | Tl Sre]
QIR (0 G2 el G @i Fog Sy “1Kfw A Reafbs 2re i1t | veefe: fmireg |
@3 3B IS SN ST € (A See~F effass el 3R w37 @,
widfie @B AR eNefis Fge (A Y FE @ 2RSS s w4 fww @b ==
A Wl TS I, GIb G TRIFIT WO | T el 2 (19T | SR Sl waais effefsicarst
SO G AT CARPTR | S (el Reeies sAfesaces @ae foaf 4wy w7 Sidie 4, 5
@ S[EA eien (@it foafba T @ AE S 203 | @Rie! St SE S W AGa
@3f5 AR (@O FANS ST SEBRHICS A |
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16.2 eF Reffe w1 @9 (Late blight of Potato)

SR (Solanum tuberosum) ARG ALRe G AAGER A @919FR T @& 25
93 (190 | G2 (RN 0T RIS FGACE o] M2 @-SoIfarel Sl [0H I =R S T S
2R W% S| PR 26 e 21 |

16.2.1 @feps € 989 (Occurrence and Importance)

e TN T 25 we SRR Sfrer sifesieng T ©iat (North Andes) | Jloifoe
& w142 g A fee | 1830-40 R9BICH #Ifize raig Tafe e e wiega @isifo far
(et Tea SR @ FRICEICE! | 2R e et @i SRR g4 7961 | 1842 61w @
I ZERNCANCT T FoAT 267 R 1845 RBICHA N4y ©f STRZ WIFIF 4= F961 | (T TS
(T I15] 24 (OS2 ANE (77! R ros SIRReiie 2eid “1Te SIS | 40 7% W@ o
SIRIRENICS 1845-46 €3 7t FRe12 foal S I3 &P (@191 | SR @191 @ ordl ez
T 1870 € 1880 A1 W4rG! (i A | 1909 R61ca Siezfera @1 7ifs wofve sif® @siba

SIS (AT 2 IS ST A1 #1007 eI BiF (A0 | 93917 nifefeiz-« T8eaist (A
TS ST BIX TN F0aRE 27 | wofve 2% g Fod #IHger effsiefet Treereia & oF
SRR TP o 11| FE 1899-1900 5wt (Aol 22w AR 2961 (& (il T |
1901-02 o510 A8 AT (@9 2fCE 2108 | G2 @i Wi J5d O (@ Sl (A
9 T S 21 AR W | =g 1913 101 (@=2lb, 16907, Slole1sj7 (A0, 1928 =35I
R 7P (U @R 1933 G AG (e @9ifoa S Tl A1 1943 —36icar T € @
ST AT TP 2 3R O (A AR &fS T3 Ted SIR0ed ol e &Kl (@Ior i
TE(R| T ©F, U2 @2 @19 (74l TR GG CFGAe IR Ffod 927 GICFCAS (W F3 7 |

16.2.2 @ETw ¢ fwiwog (Symptoms and Etiology)

(19 AIBIZCS WMo RIS 27 ARSI | D1 eI T2} sjeffent SIpRE T2 @IF N (e
IO Qs 2P AFere: 27 SR SET | Ao AW q0ed TL-l (@9 FAG A6 e
SGRIET 79I RIsiT s @i 10 | wiotalfel 2T AR G3R #ATH AR Fa (2 e
1 2fSE AT | 2@ “IvE 29 TRRET Toid Sew6! TS et | T SRe oY = ©IRceT
IFE Arelft «F (A B Mg MR A T | 58 Sio @Aite 1 Mo @i o= @l ¢RI
A7 TRRET M AT, AFORIT AT T AT [TEF 37© I 9E A AT | 2A5e
THTolfeT XER ACE 3R T AT | NG SRS SFE B! A *PICFG (AT 6! 7 o7 sAraszn
qY | IF0ATE ReAfare @1 (@19l T FACET GF0 728 92 W*6e Tl 2o 57|

AFere: v Mwa “iretofel SFe 23 F_ea S [5g 7 Simgent oy A oz
I Srol9fet € FG GFBIFASIT 2IbeTod AR 27 | G2 SR Koo (Sd Al (oo (e
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T T @Y 7o AR @0 T, AT e e S10e1 (RIS el T | G2 el S
8 (I PG WO TP ARFHTOIE A0S 211 A7 | sMreifta [siFre ©e i @ ket
@ R7FIcs @Fh AVIG I PR TR T ML (Bt 210 | 2 5l SIPTE Zal@ e (@
ql AT 2IqaCE W& M IR @1 Sow (19 TAM FE(Z | AT TKRSTR Sl (A @3 500!

ACCRPT SR v 23 (6@ 16.1a) |

e AREE WibR erg Fwbe IS 27 | 59 NBro A Aeq A #Arel
(e O3 M (A 200 A | @i [ 3 Soird S 27 eiRrEe g I S @i
IR AN T 20 (@S A | FCH TR AL T (AP ol FIAE (@9 WA S
SIS 2T @F7F AT 4 67 (AT (AF FEUF 1 cm O 2118 2piifes 27| S sAfdcaes!
T AG W AR @ (AT @ [t goff Fepe zre 2 (B 16.1b)

16.2.3 @Tﬂ‘@?ﬂ‘i (Causal organism)

e R il @IelE Gl 26 FREENIRPLA @(Igs GIib =al AR AN Phytophthora
infestans AL SPIAYET S@oTEIRIGCA (IR PRIGTAER 50 M KRR 1 3 | Sepreas
2iEwofer 7z NefFamafig qar el e K29 | 23w 5if? ke oW smIgfs (GIRF sl I
(6@ 16.1¢c) (7T Srerewm2 SIq (792177 (Sporangiophore) % T G G961 ATACIR WL
WM A IV @EFCETRT T FORS Rad M 20T AR AFE SNET | @R 6T
g, IR, *ifEe @k Sfeei 3 A | @ua 2fs =Nk S9ers goieT @ @R EI9fE
@2 a2 3 (ba@ 16.1d) @S @972e7 (sporangium) 7 (AF 30 T Sfam [+ e
A T© WNgTe [FR | 2feiba Sl a3 T SO S 2 | @R sifde 2319 #1=e =i
TR @O TS IR (S0 AR | EICHEE @ (R A SR I | @Rt
GRS 20O AN FAR T [eq (germ tube) 5 I Sl G TAM 0 | 5
(Zoospore) (FRENR BBl w1 e Jeca fsfs 231 | @3l fa-zicernigs (5 16.1e) | FCEEARER
S GF0 @] g S0 3P | 2R I 231 717 [Fgewel @31 TeRere PR QI | ©iFeid
FICeE Silol T PRI T | FNIeTS: Prer Sold G S Bia G SIS T G SP-ZRT
PR 2SR ARTRE (W IR LA AGIER MG AR RS T | @ #Afs
DI AT T O Tt ST | I T Ol berca e 2n g T © (@ elisEt @t
TR RFNAH - (germ tube) oI T |

ZAIP0F (T Telel Ao 2AfFEAre 23 91 1 $@ (Rl (902 (@ ACF@ SN (T Gelel
90! 784 | {67 (Clinton) 1911 &6t zaiwls T@W 1% WMege (artificial culture medium)
BN (oospore) 5If3® 2C® (LA | #It7 M=RF (Murphy) 1927 @ SIRIFETICS AFRes sifFcaes
I SEree Tl 5ifde ZAK O (4 | FIEEG (Barret) 1948 @ Zaiwioee fomarst o
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fbfers 3w | TR CFeg fon fom (@REs SRrifRie? eigfes Af@ed @ g <o [
2 PR A SO T |

16.2.4 +fS@™iste 7/E1E (Pre-disposing Factors)

il a1 2aie sFdefer ze1 wifsfas Swel (&R 90 =1oicH) G S T ©l | 51G Wil
@I 25°C 97 ST I G2 @R 27 (72 62 50 | O0F Ced OISR ATG SE0e
91T SPINIGl @3 (5T (@ 43R FTRIT G2 (@9 2SI SR | S9! ZRR (@PRAA SIS
TOIE 208 A | 12°C (AF 14°C SIoINI@RT 5o 919 IR €3 28°C SloIgR FHFepI-=iatt
(germ tube) I FCH @PREA SFTE T | TPIA NI FAGE SfFe Ol 2 16 (AT
18°C @R (FPREN TR Tl SEIFA SIs@! 9°C (ACF 26°C @7 & ACF | SeFR At 21°C
(I 28°C SIAI@R FABE O ©IF I (917 AT | AR @72 Az @ioiba ey @Ior&iE
fafen o= sifdEea Sivmiain [feTor Soig Sees! FSame | AR e /@ T SsEal
(T P NI FLTF) 3R ATTS! AL AT @ Sl (A (@FPRATIE RN T2 )
ZQIF0 AN S (AT S (@ @I91ee FE (O | Gonten Wb o € T@ig Ao
sAfesTel, T @ ARG Seoits, Ao Tet-sifame Tonfna @ioiaRey Fedins giire sz | wiitee
SR AT T4 15 (A 20 *ORA O GI51 (@PASE #=IfEg T80 A0S T (@ AZITF |
Ol (9172 ST SR @ T S @PRIA 9-10 AR ©F eael (Pathogenicity) IS
AL | SFFS T ] IS AT DA | 2 (A 3 ABNET @ 5T FRFNN A 1|
LRI T A T SIS SAIRISHG S T | S T4 A 2FFoT © Ol omisens Tl
T O FRFA(G TS THRTFOF FS ST T ST 3 I G Ol T AR (e
ANCATST T[T I TGS | SFACT A M S TGl AP T 43R TeTHiod MBS
T (@S AR | GER QR TGS ST TS (@ TAER 2for@id I Fael oo @,
(O AR ST AT T (I IR 291 2eTel O© (@ 2@ A | (@b o T
ol R G2 F0o #I1ta FFlerie sfRe-sggen A ¢

a) ANCOH @02 HIFAT] FI Wiwisgl RFRICSTS werez 4 |

b) AT FTF SIoI@ 10°C A O (BT AN (@ |

¢) s Sied (9 A S G 2AE) I 2675 9%

d) »FFe 24 9B SEwHcF 0.1 . & RS |

e BIER (Y 3 A9 SpRliE Reeia sTedola et o1 At eltie |

16.2.5 (A55F (Disease cycle)

ZqIF0q afegerel SfesweFal 7 (Perennating stage) (@ 3% @A At @9t ©f fem
It STo-fore! oITE | 8w T TBRAIF T2 67 A I v e Seget 2= feea
ST A ALLZ TG0 S 20T ST 8
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a) Wbre SRpae wast dfsgerel Fbw @

b) MIETS W R FE A& PG (A TR RN =N

¢) BT A 1} S @9 oot =@ Wbce A A

d) SepIEg W9 B ©IF fA3P7geer (mycoplasm) 24IF FCW (AE (@CS A

e) BAIFA Tz (fruit body) Jeol MHCe (A e TS FW G (AF @S AN, S
f) (FETABE (Sclerotia) A & TSI 216 Tof Fcx Wfow Ty Meet AT I |

G AGRI9Yfe1a 0y uf Fermaly @R N2z @ior A1 amsia @3 oo Wil | @ofe
24 (a) WHCO (20T BN e I LS (A NS TPIG G=R (b) WSS F(H 7Y TP |
93 5] T el AT T T 0L FIAF (A2 TOR eNeifEi Al | S SRR
@A NI NG GObiz @, ETA WGre WPKad (5 ARFF A@S (73 R B |
s 929 @R BEREE SR e AR R (@is SEimE (ead © sifaieaes
TqRCE MR ACS 2R Tz AMe TR (el (IR Sege #IfR 9o [ Acos qmes
[SEESEIN

IFE I (A T4 I (O 2 O walpe SpIaqest O oo Taed I i |
TGS BT FG FHIA Al SNifuatl Skt SPi@affet @9aise (sporangiophore) 8 (@5p2ET
(sporangia) 517 FCH | AMSE FEFWA HAMFTS: 3 FAE ([P (AF o | Moa Fgim
FREACET G2 AT A=E W (A Bge TH AT T 2972 eI |

(ATl ARG &) WS 261 CAIATS Al (@epeiatt 11 alfelfiis el i Sesiins 23|
PR [0S SFq AT 910 I TN HECE I FCE N9 ool R 9N AE TG 5 |
FG Al SAreld o | Frelie ow @ GEGERT A Aqa% MR )@ 227 (infection hypha)
AT &0 T | PO @0 AN B Al ETFBEIETE ME 2@ A | AAfHTe wewa
TR ENS] FATINS R (A DS (@ | S G T (@ QI (el TN o17e Tfgma
THIRH PPN O Z(AS I YA T ATT(R g TG 2 | IBotrs MFeirs Tenfna
(T 2lSl (AF T IS (A (@ A @ 79 NHre Gr1 Tl 27 O I SIFE 23 ASRH|
T (0T AT | W6 Sl 26T @<k Tifbce AT ot (@ 2et @B TS S @@ A | 3R
@1, elfee sifaca [Reca St Iitel 2aih o2 e (@9 8 [@epRE Sl a3 el
He XOT | e (AN 2P 8 [ioimel AT | el A= Reea Gie1 wiepa a1 97 (9ot
2 efogerel SfoFemIs Wizl 5j=2 &t B |
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16.2.6 2SR« (Control measures)

wiefd Rerefe @l @6l iR R 47 TRess g o A g e [t
TR (@ Q@9 (@Y BOE (5Nl TG Seffe AT (ST S (@9 A (@A T, (TS

AT ST GG ONE B (0 S AR R FMo *PCHGE SPARTees ef sy 2wl olte
821 Tfbe | afefum aers ¢ wierorrel 138 2o I |

@ e NuEet AwfS

1.

A o ¢ PG =PI SEF FUwz e Joot AT FA A 1 | @l
T ZAFAHCE RS IR TG AU AT | G5+ R I Bie] I8
(R (@ RF O] A O T O O T (RN AT S (A=
eT ([T 2T | I3 TS GFBI2 | TP WA (AT Ao ol et affsrane @
THY IR 3 AR TGRS (2 FAF FIeioe AReie |

. FPRYTRE ¢ B TS 263! AN | T ALCS 20 A0S A7 (ST TR AT

AT (I SIS TOG AG T | T (I 91K 9NI(=d SRRBIA LU WS 20T
2I5te (Tl THw 7 |

TAS (OIEIF AT 8 (T A< 9NCR A CFCS ]S B NP 2EACR, G FAe (Slel
T G MR R | TS WFOIF 2SI 2 SP1d Al @ MR A |

IV (@R ST ¢ T (O Bib & AN T4 SIIIaNe IFp AT Wi | SN
8 F(VEGS IUCE SEm] I ({02 A4 TR @3 FI9fTE 7= W AN G2
GIFONT YeTS FA Tow /7 |

TR LG WAL ¢ A SR SEFHCE (M1l FFACEIR 2 (AT JBICS
90 NG 4t 1 : 1000 SEoIte FHRFEHET @HRT T Ride 3@, 7@ W
FfFe T Bbe | S A wRHIF G2 I AR A SISl 7Y T g el
Tfoe |

TRFF ¢ S5l A W] G BIF A DA TN DR G T (FCH (15
TORIF T 3 | TFg 1, Y DA T Gl IR (X o AR T |
FRTHCET T OloEl 267 2 (A 4°C.

o oo g ofS

QIR AIe SR CPIR S0 (A9 o756 (Rl (M1 RIS SR 98 Sies]
(AF2. (2 I VI | 4 2 1 S5 Rl T 6 AR T30 @R 6 (AT 8 3%
11 | & T (AT SR el oI oe siF<e! S ol Biferen et B | St
ST A 3B 27 OIRrE €4 Y@ A | FTOIR GICHCE 4o CRIF T TN I



NSOU e CC-BT-03 333

T @CS A | C2 T Gy #1178 2= T Tibe A0S 7o FAE T©
2 S AN T2 2 G3R FE B-ifFrel SRead e SIPice AN | (@l (oMl
FREPACIT M (5] TOIA] T TS (9105 2N (@RI Sfera A(ZoNa (A
Mo UASERIESE SRS

TS Ty R BiRce Geiew feel (@iod @9 (Bordeaux mixture) | 22N
AL 4 1 4 1 50 TENTS QR ATTG AR 6 : 6 : 50 TFATS ¢ T @CS A |
AReres 15 (A 21 MET TG 2 (A 3 A7 2 31 27 | SNYRTRIE =)y
S OIFH0® B (& FE2ET (cupravit), Fycol S8E, ¢#da<™T (Perenox)
1 712557 - 50 (Blitox-50) T2 1 22 | @ajfet 0.2 (/T 0.5 *Fois g9l oA €=
C! 1 T | TG TR ARG T2 STioe 2qiea*Fs UI2ES
T (A0 (ol (e et | ©9ifeTa S ©i2eei D-14, ©i3cee Z-78 43 IS (7 |
A4S @FE ofc FoF @ (A 2.5 @& egy W@ o= 541 @ |

2. w@RAME Yool RO (dusting) ¢ 00 BEIEI C2-a To TR T | AW

GPITE I T OrRCe RRRTS it SoieR oftel (@Bt Tibe | wiwi-pe 1o sfet
@I 125 AT T2 ARTRS A GO @R 50 G peew W H@ @b
TP AT T |

. A% AfSR 20T BIF (use of resistant variety) ¢ @GR AT GG A
biace OF aferaiy Al g (2 | Fe9fel physiological race-43 S5 SCECANST
=z, 08 1, 3, 4 @ 9fs1 oieacd siteat T | oiea @3 Teeas Sfen Solanum
demissum Tl (FIETAG TG R AN AW, G Phytophthora infestans 93
fs AT 2SR A0S (It | (@ FI =N A0S A BIAR AT T S. demissum
@37 ¢ 2SR G A9gifEe T (oitg F1ofe amifa 1 eerreiE SRl afeci
JFACO A |

ST - 1
1. fefRe syl Tex wasiiet oeat stz | 1< Tealba e Wit fw ¢
(a) EF @ @I SiTe Tge @i | |
(b) @IfbT 2SI TS G 7S ZafEw | 2 /Al
(c) 9B @ G oo @FfeeTizHTA @fia zar| A
(d) ZARFHI @A (FIEANG BAEY I I SIS 2T | B

(e) T SUS| BRI & (AT TRITS | g/ A
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2. R A4 T
(a) IR REIfde &P @IerE Gl 251 |
(b) — = GRIEHR A<l ARRCET fSmfs 576 2t
R |
(c) Zareiba T8Iy fb 2feerel Sfemeipial v 251 €]

(d) GSITT Mol ARG Ty W DN 2T
(e) GF B T O A T GR TS 99 OF0
T Tl Tl N @I = |

16.3 i Nt=d Free G @ (Brown spot of rice)

16.3.1 &fPAN @ 9] (Occurrence and Importance)

IeTa @2 @IS AR 7R 4 SR SigeE (Rl AR | GG TS A (Oryza
sativa L.) 7T W9 (Leaf spot) (5l St #if&f® | ea sifdfbe wio @esmeic=ias
(Helminthosporium disease) (A9 Mitwe @focs wifefze w41 23| 7 gt «aferal, sl feeferotizear
GR SN JTANEG @IfT Ao SorwiFe @ | SIce 22 T siheq T 1922 i
R OIF A (AF ©ICed o314 ¢ ufERcel @iaif mam wiEE we e | w oo we
A ¢

a) AT Z AN SFEMONED 2 |

b) BRI Ao 55 #MI FE 2SIF AGNRCET ST g - BIFl [T 20 A0 |

«BT3 (A5 7 BiRre wfows s |

¢) TR A ql Al (ATH AN A 2 55, & 2l | T ANTOIE TeAME PSR
AR AR AF<G DS FoaE T TSI |

16.3.2 (A9eT%9 (Symptoms)

AT @ (I I NI 20 A0 938 (& (I {1 IR (RI9erel 2pifie 263 3T |
et I (AT I N @RS G 75 q| RS & I9 FAE! 2R T A | SR
TG 2 (2T (=G I (o (A TERIFRS HITor S | wiotalfer e sierat 2 €00
3R TG A2 AT 78 T A | (@R 73 BI3Cs qiRalzy o7 TG 0o 2o | sATelx wistafer
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forestst a1 @1 QIS ToRIgTe At o7 wigfen Wk Seifrers v | @affer Sz f[fer 209 it 4@
=% (A TR | e @eel 1-14 WAL x 0.5-3 fLf. Sl wist ordt | @t oiels Ko
=R A Saes g 2o w2 (b 16.2a) | @6 wissfe sjeaisifz ams g aw wieiefrm
PR 2T ZoW A TR AW A 4P 20O AR | @ffofb wisie Ka @b 251w =@l (halo)
AREFe 27 T ITGHATF @FIENCR 2 w1 WiRee 2e T | #ItF, w9fe @@ =i Al
GT IR TTAT SO S FATBRS 200 110 932 POl (g T #ITeifb (e 20 WFe
q | 2SI (M (leaf sheath) I FGE GF2 I 76! 575 F41 N7 | wolslfeT iz R
YFCES PTG BIIREY Seolfre 2re (GI9)fer STpje (Settet 4A0Ta (52! 73 |

R ARG T @Ifoa AR Torg fSaNet | pore ¢weg AT ol 1 s siica
Ol SO TAT ST I =T A (7 (glume) Al ANIE FRFIS F0 | AT A
e 313 BiRCS ©F ol AT AN6Hes o7 41 | wiote)fer JR0e0 itel @it (Rl (77 | 9T
A FIFCIE! A SRS G2 LS 27 | G A g 2oz T 2 wAIF AR A
Tl RN (O TR AIPTR SIg ATl SO =1 SIS At e Rl 28 (6d 16.2b) |

16.3.3 CﬁTﬂ@lﬁT‘]\ (Causal organism) 8 fmiwee (Etiology)

oG EmRE D @919\'9151@ R4 Helminthosporium oryzae Breada deHaan. <3
QN oy W | =@ s 7 (Perfect stage), Cochliobolus miyabeanus (Ito and
Kurbay.) Dickson <% #IfFfoe |

B TP *IIRE G (oRT I S0 (PRI T3 1 121 SRl I
{3 | S R SISl | Qo (A @ IR T 2R el = (ol gesrE S
AR FNTCSTTIF | Q3 oS AN, PRAABTE, *Nfe we@ =2 27 | FfoeRefFm
(olreis frs qe-amisT (A TersiiE 3¢ R4S 23 @3k Toitaa s Seormipe 2 acefe 28 | Boigs
AT 2T SPIg (FIRFNCET 2T S ST (OfF IR G3R @2 BB (mycelial mat)
(e FRTerEE Nofe 27| @ FRCETR FAAE Toa To FAGA (Conidia) 5107 FACS
AR | RGN o)l alfea =17 43T (oiete o wisifo A R@orREAD <36 257 SR o =i 7lsf
FROSERIER M@ @ T (Ba 16.2¢) |

sl FRITAN e Al SFfon ToT! FT AO! IR 2AWT T2 7Y 2@ (2 |
Qifer erlabia I @R el afbicaa k2t 5 (A 10/ “1® 2@ =i (g 16.2¢) | @9ifes =i
ZabF *NIFFE ST T2 (TSI | TR I 56x15 NEF (1) G3R AIGE @ 104x20
W (1) O x 2Rl AR i o s am) o ams A wEeR-amEh e i |
QSIfeTa Siomew WP SIdie FABE NBA FAGAND AIGER 2B GR Triew FGawn
TS |

BIFT AN (AT SIS T0/F S S (&rd AP *6ifra A2l A @6 @i
(Toxin) &R fReawei@ M€ifTe =11 Helminthosporium oryzae ISR (Cochliobolin)
T3 @G @i (Toxin) SAME 6 A A BRIF ATH S0 Fhoaa IR e i Al ATSlF
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w1 ol @f5a eeia Spefera Aiane 23 T T AR *NNEFE DAY 3 27 | G2l
ZQIIG ©leT AR (2ifo wenF T (Proteolytic enzyme) H2]® B AR FET (HAIFP (@R
AR FPIRI] g PG T G SRR AZEod| 23 |

16.3.4 fita=ists 57 (Predisposing Factors)

QAR @19 TR JeTos AR NG, [Kge Sge e 2fCr 6] FHCAR AR, GRg
AT SifStael SR *[$ifra G @ eeimia | 4.0 (A 8.0 [Ff/ afs a%m arg afsws!
IR KB NS A HIZCS AR | @ AN 27 — 28°C 57T T O, 90 — 99 *OIRH! FTS! ]
0.4 — 14.4 fLRL IBeire SRR gl wgFa «IfF R I | EIRer S[Reql Agwe
A G W | A1 B R (RTO63 ST MR R EIRIE oifbx aRen @ et af
5 TSI 27 (deep sowing) S BIAT ([CATS AN (@ o1 G- FRFWE 2 AT | HIF I
I A AN I 237 2Rersl I 213 | TRGIE € A5 6o FAFIER 2TF AL |
Bl ool Reiws «Fa ¢ snfe Reifte 21 avE aafar ifey sk g3l s
" |

TG NI &Y Tt © ©f 21 (A 26°C G & ; SFo! 92.5 *[SikH Al ©iF T
26T T | FIATGHIE KA o) 25 (AF 30°C T O @I 92 *SI* SHS! SIS |
CAICIR el ofentst mist epieedd Sjgat SIfRa! BRIt I Se (@f; 7ffeetss et sjfecs A
3 |

16.3.5 (A55F (Disease cycle)

ISGIRY e A2 A (TOCH I I ol A Sepraeel efege sifam wfeaize
I | S AT A (S N 20T AR T SRR 2@l effegersl FifbE o s
@ @S @FAS @A (g | 7o A (NG NG Leersia hexandra 3% Echinochloa
colona BAFHA 727 (Collateral host) @R HT9II(ET STSI@ 2T G9feTcF AFINS FF 6o
A | 90 SN9” Cynodon sp. €3% Setaria sp EERHERICHIRRNG afege wAfcae Si=zmia
T | TOAR LA AL o103 N (A ZTS TS (T (Pl S (AL Z@IF PG
9IRSl @A FEIel IHI0S #ATC | e BRI IRE A0 A ARATE TEsed Agifre
o7 GR SIDCEE FGH 510 FCF | A TS FEAGAN (3Tt AL TORT | TG ToeT (2T S
52 5je12 FTCN SN SN 20O AN | SR G0 B RIETe At AN Ao 96
TS SR T | AT egg-len (germ tube), AT STCACNIRIN 913+ I 2@ (A S
B F e = | 39l sif5e T R 2122 (infection hypha) ql 982 @ RlCHea IR o]
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TeAAme FE—@NR 2Ren JRTe Tl I | 2R g A afsl sl (A e
FfSerR AT 2TFH PRBIE oo 20 @R ET9fe FEE I 915 I 5 | T8I
{5 STRPICT AR (el T S 2 @3 BRI FGIF I T4 IO gl I AT Al (G
YT 2@ €T O =@ 2R Afsgerel Sfegwemal i Rrea aw (foa =i 16.2d) |

16.3.6 &fSR4™ (Control measures)

T G ARfS

i)

ii)

iif)

V)

V)

Freyffy ¢ Frfdfd &l | ausre: w16 (oRR 77 SIE Sfema wigfie gimsiiteg 511
SRMRBIA, (olfe! Tepifn ﬂ“"fl/\'ﬂ(ﬂ ?[ﬁ\a_@l =l Tfvw | frerres Helminthosporium
ARY AZATE (@I Leersia sp.) Il F9NRIE (@EN Cynodon sp.) NEI FI
> CIRD (1 T S1Z *PHCHCIT SNEOI AR (¥ TG e (A Tl
wopTfe w4l Tbe |

A WO ¢ G A2 I 4T (AF e F24E T Tde @R @6ifba ol 33 |

& oM 3 (@D AT A0Ed T <l fowea A Gy e N sifoe
fafd | ARCER Ay TS oI @Ffer effs o 3 Al SPaee A G e S
e T4 | fowtaa shiaitem [T T 55°C € i 10 fif s e fedre
I(E TIRF T | IAF FIRIEF ToT @ S (@ T 2f |

Jerean SIS IR ¢ Aerea WP (Nystatin 31 fafrewates
(Gresiofulvin) 72T I SFAYFE M0 2 S@IA FCF (Ol I & S=E
Y O SRR A Fed Fos I(F |

3T opef 3 7 wAfTm AEGIeew @l S 39 € BRI AR S AP TR
&5 @ie @TIte AR I |

4. or® [T onfs
i) TG C e QT N (505 50) TATS Wl 0.2 *TORH BiZeew Z 78

2 FAE @R AN FE IR | @2l 0.1% Be (Hinosan), 1% Bla-S,
0.2% FBGIA 29I “AroF = F@ @5 g A S =iz |

i) ZAFIF ool fRBI (dusting) ¢ 0.1% (ER-ofiavaive e &b e e

(o102 | TIT (39 28317 217 '@ TeT IO e @2 12 ANEF N41<e e19)fets 3 (A
4 7 RO T 2AIF SRS TR AT |
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iil) Aot SRR @I ¢ @A@Y Helminthosporium-43 g efStaiy 7 Giea AR
TR T eEe @eferE@E ae SileT *1$ | O Wy o, IR-24 (Singh &
Sharma, 1975) SICoIFIFe ©ie Aty vl |

SR - 2

. Q9N e B @R ANSPEl et oifs FCwesl TS 74 |

@ioifoa @GR Sresrer Wit @ FAGA AR wig s 5 & 2

a) JEICIF ST |

b) TG 510w |

c) IfEE g |

5. @eorEReD g for o TReersefera s aifiet coica v siiceg W forg |
6. A YL (@iel Aforaid evaee a1 Biga |

p—

BowoP

16.4 o siitzd § 3 @B @9 (Black stem rust of Wheat)

915 9NIted S5l (@l for 470Ta 20 #Mita @R afel oFea s @edaly for fo |
IR SN § 61 Puccinia graminis var tritici Eriks. and Henn.~98 @©I(F, #iF® w351
(vellow or stripe rust) Puccinia striiformis West.~43 2eiq @R 2i[eid (foreis q1 et ifm
Cqi9l P. recondita Rob. ex Desm.-49 &l 2 ACFH |

16.4.1 &ifpAN @ 979 (Occurrence and Importance)

Tl sffeiea, 2R Wi Tepifr i e IR @ sl @6t Sifoscel @b | 2@
@RI Alfeey @ T @fba Ragd ©itg o@ @it 721 F1el 4080 @@ 1 Flog 2ARPH
(Persoon, 1797) @& | 1797 1451t Tl @iels &t St (@ 5% SN2 Py (@ (61 C@lol 27
©F & 7S 96 BAIF Puccinia graminis | 2803 G5 g™ T2 G s Gaw
55 1865 F WItol wiel A 1 T8 @& (De Bary) 7eies Ffaw S zwaiwh Afvw @ @k
CIAIN (AE Gl (RS RSRe F@ @ @ Giens 7o Face Giafoa «f w0 96
(oI wERIE | OIF GFf6 26T 91 gR SEiG 2e AR Al |
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SR 2l 3 9 TR (el @b 2SR qetE | $rd IR dEEE oY Sken
8 ZleTl BT F© B4t (@IS 2feea &old S (] |

16.4.2 @9TF9 (Symptoms)

Ao @ CIfbcs a7er 57751 A red rust €3 SNRGK Z61 QIR @ 7% | G2 &0 Aisiaffer
ZqIF0d G0 &R\ TR S1IT 38einaT (Uredosorus) € Afzemm | @3 SO (AT
Tewifre @9 a1 qeela ©fR Aol I #1is Wil | 75y T A wefie MAred Akes @2 @
nietgfe F A @ AW SIS @B TR O ToF @ (@ SeATTIIR 6 BFCBIEPT
(Teleutosorus) 5ifoe 7| Tesfifre @"jﬁ J o 7%7%/@(578??1-@13 LRICERIE I wf5t A black
rust; G a?wwwﬁawﬂﬁﬁm

el 31 Sifoce wTHG AW A ATE-AMIN 715 EIe7F (Sorus) GF TS W*e 3 |
CIAMSfETE SN SR @ T —33CaeienarT| @9ifl IRTFE T ASIGT TS 2| oUd
visafera AR SRwel G} fowlel SRR Rre? Wifel (1A = T AR | Wi S, St @3
AT SRS @ (AT AT Fosrol—URER S92 Gl | STpiey Wieoid (3%q a1 28—
VIO BT AP 9o @rer Al halo @RI 5% 661 (7=l TR =1 | AICAR BT GEIP™
TETe (1 S S OISOl [6H AR @ Fersl O[fG (5IeY 208 1 | GTIRICR N Selfs siiers
o TS TTERITIT=AR (uredospore) 59 T | B (@IS 15 5t 7 (5@ 16.3 a) | Aced
Sisi e SEEIE eferifore w3 3 wf st | et @2 73 g FIE!, GIRIGHE AN 93
BTGz @] G (AF @ @‘1@%‘7{% 7 ST I BfAGdIcaq (Teleutospore) ©oifet T,
P O S @ 56 (6 16.3a) @32 EIRICTR A TS A 89T G2 (=[O T ([ |

N5 T 2@ GRIG (o170 | BETSH! (79 AOIE0! ¢ SFRITO2 FOR IR S
AIRCA B! 7R SAANZE AN FACS A1 A | IR G 0L TP T [R5 (oA A A
Berberis vulgaris 5811 R @ 52 (Barberry plant) |

JAERRCS FRITEF AT SFH AR ZETW WA S @ofet sireia Toifarerst Fww (fbg
16.4a) Wiotfe1 iz T 2T FAEIE @Y o 4= I AR T4y 19l NYF T NG T HI e
I | O [Fgfa A netfe 05 Srebifne ireid ffwest siFm S ol I @ @5 el
SFed o101 Tifige 2@z | Q9feTts AT Gbr @R @A (A0F Terlifts @9 251 @18 @Y (Aecia
and aeciospore) (6@ 16.4a) | Waferd MY AL WFC g Wi Ao MFS SReA
SRSl 2 (@ R 6 [erem (hypertrophy) “fR@ARFS 27 | 761 A1 AT Sg7l SogRETTo
ol wiel SifEiFe 23 |

16.4.3 @& 8 fwiwoE (Causal organism and Etiology)

@APTGeTZ SARCINGS %A Puccinia graminis var tritici 9 W& (Triticum
aestivum) 93 G2 (@O &= W |
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%% obligate parasite W3R TAFLF TP (AT FeAF T ALTNSE SBCIA ©ICF
wefle (FHTGRCER W1 e g <A | SepIE 3.5 Wiggw (n) (@ R[S 2w qal o | gzl
22l 2BIRRS @ RIS | (e Ny 2Relolfet Sy smighe =i=ifge i <& @17 (haustoria)
(29 IR N a2 R | G [fen s ofe wzk [fen coresa Ssix ofoe [fen @m
fefere Puccinia graminis @3 7@ 8 TER TTFOHATH A TS Hfers Fa1 a7

O 2 (AT ZE 915 511 | S 9 2((2, ST SAfRE0 =aiced 2ezwiaffer 2iield Afzewa
35 el PRieica 78ie® = | Gei 5if5e 2 2o (79 Seriwaeia 519w A TSRO
FTEGAN (uredium) TG 216 | GIATTE (AT (AF IR AT NI 260N Sl 23 |
St BTcarwIEy foaighe, amT-area qk FTF A5 I8 1 93 @9 @ Mg @ [+ 2@
ACF G ABIFNCG TvACe 51 i fow a1 1 =7 T8 | 98T (@93 Bitst (AR sAroia
AMeTT (@G W @R (@9 TmilEe =) e @9 Ao e qR e o, T 9
BRI TG T AT Sogpe A wofirel (el Tzl 27 |

TG (R e wrefie Moo 208 @ GF2 TP (AR 9IRS 2ifPe =7 Bieremieai
1 ol (Telia), BETEHIT=F 61 G O 0B Al SHS GHOI S Al | &fols Bledbimy
B | (@HEEE drge I 7Y | 2fel Ate @t @ N 2w etz | @9 bl srore oy 5
| @ AP e | T T mifas 2317 e MR @t wepfEe 20s g =1 7@
T2 4@ @1 e SRR (A TR @3k Gfbe @i afegerer sifsswamd @1 (ba 16.3d
weq) |

o3 6T 2@z BEFTCEIET o SNee Toid wregfare zre #ea | @b aere: wfbce
TS 2T | TFF-! (germ tube) SR AR GF0 4 (@it [T wfopw wiepyag sion T
S A @ARERE (5a 16.3¢) | 5@ @R afel (4 @3 @ Jrea o =iz 9§82 =@
IR A EHRASHIGI (Sterigamata) | &S @FIC9R @2 JEF ToIF G0 IR (AP TG GFCNA
a3 e @Ffes @Y fPe 221 ol @PifSewda sy @erer T Stz | 9 wet A
+ (Tierol B @3 716 afret A —Twel ¥R | @efera #ifteife =i sice it 1 @qfs & @
GER SRR &R 0ol AR SIS 200 A O (@FTSIR2. MR A T AN 1 |
& | (TS Barberis vulgaris €3 AFE @& @9fe (A W—W (germ tube) fsfe
2R IR 20 IR TR (S T A I | 9T WO PR @P0eEy (A 98
FREFINF 23S G [GEIPIRANE (monokaryotic) T @R (N (GEF TH NG @ SIS HATSIE
i o131 | Aoz Toifiretet zaiwl (@G @6 FPT SIFRen GIaRT oo 01 | G2 AT 2ffers A1 ==
frRefa (Pycnia) @3R @3 i SIFET R 024 @G 46 fow A 7% TG T AN wpibiga
(Ostiole) (5@ 16.4a € b) | W TFFER 22 M O | @F GRCTH QLF (O FCA FY F4
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CINETRRIR (HPRET Siefel (1 I IS ==i=115737 (spermatia) | S1713 2I2FI9feT SIS @oiaa M
sifge 2 < S ee REaR Qaife gl IOIe] TS & | G TR (i Sl (M 1 T
@ Teo I 1 | 5 @31 [eTweE Tee<eist 23! AT a2 2133 [ @< 2133 (Flexous
hypha) =t Sfefze 41 270 | ARIfSeEIR @l @y W, ey @b (@ o 2ea sepE
R PR (@Tole JfhHE | @ (+) 22T (@A e PR (+) htE e (+) afel
2RI 90 I | AT (FarRs SPIee fRwsl 9 NYF e OFe Tl 23 A TS WG
IR | AL 2I0SRITS 2@ =i o [eidre 15 a2re 23w AfEg i1 93 9 (+)
~IRWIPRI FAE (+) 22 F3FE Al FfeTe 2@ 71 | (-) TPIEF GFae bl 7= 7 | TR
G| MG (+) ™FPR] T2 () 821! FgFE (Receptive hypha) AR ST oL i
TS (el ST sl SIeT | @2 2FfS ZaiEa TR-beE STere SrERic@ion s @)
faga9 (dikaryotization) <t {36 | €T T 23 T @F eiFaH /T At (-) 2z fest
o - SRR (+) @R (-) T (@R 227 JABES 27 | 22l FE (AT §O 7 IF
fTefam e 2z f-fNeirargs 2w o s Aekng 05 [eldics «terk free s
G ol T o1ge o7 1 T | @9)feT e Gk fteld AfRswe fften w0 @ OIH (A
HEENICH ST (79 Teolive 27 | G GTAPT 281 {1 (AR faor weil @3k «fow wisT 2=1 @S
(Aecium) | @‘1‘{%{ L‘lﬁ\'f@‘I (acciospore) =GN #f&H® | Qoifel (NPT A F3Q DOCHITIFIS,
fefaG e (dikaryotric), TN 2B KR @3 517 (24 wWh o =27 78 | @afer [5g 7w
IR e FFre FA0e A 71| AT AR T W M@ Tl &t @hierse Se=
TSI SRR TG el FGwe| X1 | 910 3 Aol AqS| A=A el Wb i G =ifs =oi
@A (A G2 5F 7717 WG 2O XF I, AR T (96 T IF & BT
(heteroecious), TEZEFF (macrocyclic) @R 2w (Polymorphic) 76 2aIF | (TN €3
=TI I 9NECE 4 (AT TfEret @ AT Tfegness v 1 (el (oess oot a1zl ea0e Oig
RBIABRERT| GURCE TIEPIREHS 6100 MY 53 MuTe GRbs @RIT @3k Bieniay gele ¢
it ifes fafaeian g @oa Seolfe oz | @3 NeiFamiiie afbery ¢ Fefewey arore
o AL (@9 fa felEmRiE, Sz sfemmies |

16.4.4 e W (Predisposing Factors)

BITCEIERIT SIPFEMAIER T S OIo@l 18 (AF 21°C | AoF AR FATETHAA
FAMN @ (TSRS AR (@9 SIS 7K bizce ©iF 27 | Y 27z @EPifeeEdgs es
(R IR e @ w2 | @Pifeetae) FRia Ages a1 =it IgeaiE vEae ANEHE ol @3 Teig
AfEC 20 T A TG 7T 9 9MCZ T SIS M1 1 | AR Aror sifde sl (2
AR RIS 2fow] 2ol JRsis w2l ST6r «ivl MRmEE Tom o | o e
R AT GG T TS | GFNSTIY TGS 91 9NZ TG AN Tl fSaia @2
IR ofeel al FafEe | 2o IBere ¢ TRIf e Sigel aweite & R i ogie
FBCRACTICEY O AR R | (GRS W 2O Wil SoFFFS o7 AR Gl 0731 | T
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Fod QT ST I BEERCTIEAY TRAMC STFe] T Bl (Fe W B2 O T4 | ¥7 S
sl A SRR ACH AL ACCE (P T Al (G 27 1 @3 (Al A1 (A AR |

16.4.5 (A95F (Disease cycle)

2P GIRbER e wiieffel SIEBl 2Pieel SISl @IShEE Sel (ARfR | ZdiFn
Afeget wil HRTSHIEeR 48 a1 (Ier Sfeaifzs w5 | wgel s{fHe e 71 9t @2 @9 18
ST 91 79 AP TG =NCE | G2 @9 NBce A S+ @ e @feray 10w I S
| @FTOeEy @R IR SRR (+) 3l (-) 2T 20w T IR I RS I T
(+) 3 (-) @3 TSI T TP 1S = T FW (+) A (—) PRl o1om w11 (+) Pl
e =i (o) Fefwm e 9ol 2EFR THw dfee zw A g3 [Tt wE fa-
G PaME 7 (dikaryotic phase) @ X 2T | €3 WA A 2ior @fie@e Seofre =3
@2 B-fTSiErT I8 (39 51 9tz #Ifo® e a1 (oI TR e 27 | @B (@9 (@ 23 910 IR
s fo-feigarge wiefle n+n @R TSRS 15 I €3 T (@9 NI I | TSI,
n+n fNEFIPRE W Rmifse EIaPT (A0 ©f A0S SR AT | S AfRE@eT @2 (@9 GG
SIS #1102, (3 S *PTETOR 511z ST 20 #AICa | 515 SN #oR @6 Eelz it @b Siega st
51O (L TGS 2T GR 2O 21 T4 T TG Q32 90w (R (SA1TF TN W Sl
T | TR 23 WA T FCF SSERICTICIAT @R TSI 19+ I Sffe GoIEg (3l
FE| NS 2 | AT O @I 2o (AT WF T A9 (A (79 SAM G A& AN I
G 14 (AF 18 T | ok @I 915 B TIERET N I BSROIEeT 7l 3ol sege
TG (el TR 20O IR | T 2Ii 7w wiefie Ared =gre Napafe § 3¢ g I3 @R Tgw
Tou F 3 EIEPe R 21 @2 Wil 2o DReGiEe Serivaeia wil @3 @2 wHites 2aiS
efogeTol SO I | G2 TR Tie Ta1F 703 e ERPmRes we) Nem 96 w0 gzl ol @4
fCg@e Al 2n @ieies A< 7R 22 (ba 16.5) 1

16.4.6 &SR« (Control measures)

A. TETF ¢

i) FAorR IR Ao == o T @ AfSwieR el vl e
RIS

i) *PUCHCET P00 ST (AT AR NG TAN F( ZAIF0F G el
T AW R OIS MFIGHTO o T | @ AT (Fq 2SRCTIEY afoget vl
I TITe A G2 AT CFG QO] T ALY GF T AR TG FIAFOIE
QIS 2 |

iii) FPRIRE G 5eT SIS *PUCHE (oot It SRFBIT FIfFTE (et 20 Rl
PRTSHEY w1 27|
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iv) RE8 (oles T SRF T© *EFCE A O A T @ 41 (Poaceae)
eNad Sfgr Somifae a1 76| @ ol 245 Gofela SEEe SIS (viable)
A0S NG Briza minor 1 N3 G306 9D |

B. g%

i) ZATAMT 3 PP, BRI (dichlone) T (Zineb) Tonf Sroi® sFeTeica
Puccinia WG J3Z 23 | O(F 2f© TR 4 (A 10 R 2190 71 F031 [-61 @l
Tsjef Tl 1 *I% | ©7F @ O3 BIY F0E TR IR AN 206l (I8 (i @
2 AL 77 | O3 W €% WK (maneb) 4T TR 13319 (2 FIGT GR WS
IR TS ToFo! 7651 75 *oicHt 76 1 T €T | ALTRAIT C&l 0 (AF 5 *oieHt
T S 2 G ORRIR OF 14 W #1t7 41 wahia | el (b7 w1 Tl @
ZqIF TGl 4o SR Iz |

i) pifSamie ¢ wnibifes (Acidione) @R GRERET Sy SHFSAEITF @
AFCES (Sulphadiazine) AETRIARANE (Sulphapyrazine) AeTrifsifdia
(Sulphapyridine) 2ejift IR el el (5T |

C. I oefS
i) OUrIft 2IE @ 2Fad 2T 41 T |
ii) 2ED 9T Sl GCS I 206 AFNe AT oA @ AT &7 A4 THR |
iii) GFSIE GRS TAES AT ATFAG! THAAE SIS 2l F |
iv) ereReIE (deep sowing) Bl T TP RSN A9 2@ AT, oiz @3 o

SRR T T2 O |
SepAeTat - 3
1. PRI s g

a) oI SltEA T R @SR QIR T 2

b) «fb TS 291 |

¢) Ao G J47 (7ITS BCZ T GR G (Aol (I BiCE A
= |

d) T2 (AT Sesire 77 @9olfT == g |

e) (N9 (RS Tegfre EEme = @ |
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2. Jifieea IR ML vl REaafe Adeei aew

(a) 3 ol (i) DGy
(b) SHfbes (i) @PfosEy
(c) "B sifde @9 (i) s
(d) coTel Azl (iv) «prsEy
(e) (T fagetel (v) BTSSR

3. AR 9T ROFRRINE n ™, fR-fNSFaeT KRR nen ™ @3 Tzwre FeamieEe
2n 7T 9F0 IR RIF 9N o4 |

16.5 #iG M= FIE 26« (Stem rot of Jute)

16.5.1 &ifPAN 8 979 (Occurrence and Importance)

TS € JRAWR AT TLAMHBIA S €2 @R TS Bz | A=), S,
217, S R o7 Teagmedt @il «Aib e = 3 |

o &l | ATo: FIGT AFACER T AN (Corchorus capsularis L) % ©FF T
ARG TG TG FACS AN | TTORT0: T 27T (T TeoATwE SIS F A | 2 5Nz it
@I 2 GPRINSIE, g (F0q (I (I SR FI 20 (51 A SIS isieica =nifes
2@ AT GA9TS! (721 (7 | G951 *NAfETS #AG DIRIF ©F & SR, T T Hhod A A
AT FrOS 9 =17 |

16.5.2 ([9eT%9 (Symptoms)

I @ @ I @I 2 Ol Q@0 IITE | BRleRsfercs scaeers €y wife el
e Bl ColTeIR e | (oTSIR 21 OIkeet 93 eeitad s § 3 wisl (7l R | & 70! el
3 BRI @O Tl o (! W | 718 oY SI_RSTR (e 71wl (damping off) &5
S GOOlF A BRI {8 0 | 4% SRS pRlagaffer fom wirel Kf#4% v Tors 2o
A Y SIF92I7 O & FACINCER STRFPTIR (BITY 0% @R wfo@2 BRI #f5eFe (necrotic)
AR S AN

AT Sl T2 SFE S* 257 ATt | Ao AL G FEFCE o511 wiol (7l
| AT F 3 9= TN TR @ 2IEgree Wil BT TN | SR SATS! A AT @R 77 FIF
Mo PG TSR ACE (ba 5 16.6b) |
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G TR 2L & AL < | GCFCq I oAbTwosffe] AL See] 23 | G S
TOLHATT TAIE TAWR AT (pycnidium) SI® 2| Wotefe #1772 7T @ FG
(@B T TS T I (917 AT | S @ I GR 975 ©F (bast fibre) 9fe S8 @GR
TR FGF ARE @R S | SRR Mg 7 I (o7 7R 16.6a) |

o SIS 2R TR ST o | ARG S| @I 2 2R (oI IR 3T TS
27 | @9feT Bcd o 7 (Shredding) €3 32 W (A TATT (1S IR | POIE (T =T
SN 2GR #7072 (fruit body) AR 91f5e 27|

T I PP TRFACET FE 9 T 2@ 9 @R el [l e e =@ (e
16.6 ¢)|

16.5.3 GAo&<lg @ fwieg (Causal organism and Etiology)

e GEmEEID @‘71@\'91‘?1?@? A Macrophomina phaseolina (Tissi) Goid (= M.
Phaseoli (Maubl.) Ashby) G 5l@d FG 76 @9 7B |

2 NPT A SpiE =S, 22 bR 27 G (AR T SAGCHHAR Al
SRFH ©I I 7S T | (FRFF §F @R 9258 (cortex) T ([ SFIE 27 | (AHT
@ FIT SIFoA Saea farefiez oif5e 23 | v e 21 @3 fasfieragefe iz fsfe =211
IS ARG 3! ez 2J72 e IO Toe Toel (ATHS PG I | @aifet ey 16-17
ABFA () GR &TA 6-10 AzFA () 2@ A (ba 72 16.6d) |

v G FAMZAR THIToS Aeh @Ce AR | @ft AFEIPR IR Wi A AN
Rhizoctonia bataticola (Tab.) Butlar FEOEN FE 9F T IR I FOF oMl
SR € EIREE FefakEe @it e Semiosm @i oifve =1 «afe T 3 3 = 9
40-85 WFF (1) (S A |

16.5.4 sfiesre 4¥$ (Predisposing Factors)

TINCS SBITAR © ARG AT 1 20T 11 Mg AR SRAG 2T | GRS ARG
AR T 28 AR T 2] T | AP SNHIF A (@i e 2z | Siget
AT @ISR 221 AT | T Ol @ SAGHIER 0F (oulig, OiF Aieites IRE Tod 2ok @& |
T © 18°C @3 I Z(F (AN &7l SHMSITSIE I TIF | ANoe] € W% SRS ZaFH 15
N SN FACS A 1 |

16.5.5 (A5 (Disease cycle)

A SPIg Al AR Mre A s efogs wil sifeaize w0 | o3 2lLifims g
ANRTSE (@IS TS TR T | G (A N 7570 205 =@l AT Ok ey
THiifesd Arce | sk e @y Sestifte 2 a3k Sifaicd b1l w1 23 | forefae g ol
SR G A |



346 NSOU e CC-BT-03

AT 5llg 4 T2 5 (ACF TP WO T 4 Z@IFH FERIDEI 0+ (R | FROEI 2
foeTel SfeTserRpal wil | [Resaie] qewien e ABEERIRELH Sifeqze 2o A | w3
AREE 72 2L A Alfre 27 (ba = 16.7) |

16.5.6 &SR« (Control measures)
A, TEOTF ¢

) TeYRME ¢ shice [t e, e ifF=ig, e FoiE Teive w6 e
9IS A |

i) e BT ¢ @ WHER (AT IR Tg 32T F4 Tfvw |

i) 9 ¢ ABFA@ NPK @7 T2 @IIF TR AR | GFFCIE 1300 A @I
A IR (@0C Y O ANTHE AT T |

iv) el awifo s +iIha @il aformivs deifox o FaE AR @ T siel
&L |

B. &5 ¢

i) REAFAMT C 3 QAT R (5:5:40 TAICS) Al 74 A (AT O FAGT ZAIF
e [Ree =3 |

i) S N 2 QTN (Agrosan) GN, G 390U CoR-oAamafoe (el =il e
0T a0 Aselicad AN RIS MREITEN T 9|

e - 4
1. %R A 34 3
(a) I o= FIG 60T Sy Wizl SAiHa FI 2=
(b) «ft @6 @7 2aF |

(c) 2aIFHA PPrRfTe i Sesie ige ge |

(d) =AHT TEAMRAR T TS sioe Zo |

(e) =AM AT M= TG FOA G FCA |
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2. T e NG Pt A S TN R | TS (IR S I @seTe’ @ FA
forgw

(a) oA |

(b) == |

(c) Y |

(d) et |
(e) ¥ |

16.6 I

Sfema @lel SO FIel (@5 2Ry (oNf Sfema @Ieid TR A Sl | @5+ @i
e Frefieia aFfers siemt SPTed a1 (@i 91 (@i @GRy 71 SIFS 27 71 | 739)fet ol
eI SIEIGA T SR (12, OF A0 CH@z. @i 7 [geeild s (ol
oo @ el e wmer @efs = @efta amsin @ St =@ @ SRl e
(AT AN FIF OS2 7IF 52 wgend doRE Al a2 @19t I97=d #17 39077 5
e & T2 @i dfeRaima Sorefe & & 2 @3 b [eR amiw Ter (iR o3l F91
2R e R0 @R GF6a | @l 20 (i) SR [erfrs &1t @iot | «fba @ieréiRlg 2=t
Phytophthora infestans SIN<F A | N T8 Q—@‘?{ﬁﬂl M O3 BING FLFAC| TV 0T
1 (i) 4 oN=R oretet 0% @9 Helminthosporium oryzae TS &ais «f6d e | 49
SArel, F, TG R STGfF A *PIWI SIFG 2| (iii) W oMeg F I A& et A
Puccinia graminis 5% @PTOSTRHTA @6 =ai@a AFN 27 | @b @I &S Afere
TAIF | 2 (oAl 2 91 @3 (N9 (oIS 261 AREE M= (iv) AT SN"F IS o5 | @D
Macrophomina phaseolina T9F BAFE SO T G3R 210l Al T Al #AFIS FIG AHE 200
A | 71 IR S ARG foafb Srerg 9gesid 97 | 55 SsiFge T S 9 A0S
BIY 41 2T | TAeefera e 7S wiwh, @i 25 e @R @I 2y LR e | T @olaffera
S @2 2R GSTeItd T4 26 Tice @etelfer s afi i fofe 1o =31
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fou = 16.1 ¢ wEg Refre o @9
(a) oo @R (b) W @I T7%; (C) 22T GIRF M FE (AT (AT A <27l
FE (d) @ FF ¢ @PRE (€) @PRAR SIFCEma
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o = 16.2 ¢ 477 foesa oo @ ¢
(a) #rerm @k (b) M@ e G wit (c) Ffberw ¢ FRfa
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i RN
Wi

.' (kW "T}
Al
. Vi) ’1|{ (l
.' ¥
ripr®

WA I
s '.'”'_J,;-. A

Ba w2 16.3 3 1 ARI FH @I @7 2
(a)mmmﬁ@@ﬁﬁﬂﬁﬁ@)m
@ 3TEERY (c) TTEeE ¢ o sREmay (d) e
BRSO ¢ BTG () DREHTaE w=gEmsN

6 @Ffeery 14
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@  16.4 ¢ 210 ey PG b7 (@9 ¢
(a) s (b) Mo (¢c) w1 @ Fw sivawe (d) foefafeam ¢ forfrerae
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16.7 JET &I

1. SR ReTfare &1l @ierR sveioffet oz 3l g | @iaifG wem g Soeffer 7 6 2

2. 49 9NteR 5% @o @9rER @ famiaeg SItEs 39 | @t @Nbad =y
e T |

3. A € (M (ARS 0o & @2 Puccinia graminis var tritici 93 27 (AE
8 (Al (A o8 wiloffer I 6 @3 wiiofel EiebeE gt AFIEa A IS 2

4. IS 9litzd FGF #I6e1 @Io Telefe [ e @9foa T w9 & 433 wfe zen
T ? (AN afeRuieTa S e

16.8 T&IT
SR - 1
1.(a) <
(b) =
(c) =
(d) =
(e) I

2.(a) Phytophthora infestans <IN<F BQIF |
(b) 90% SESl, 25°C 5 Slof@l G (T S |

(c) e FCW TPl 9% STHARCA
(d) EyRe
(e) ATl Filel @ T ARTCTo— peiereT foralel

S - 2
1. o= i oo 3o 57 v wiel AeF A N @IRhe sret sifsefes 23|
2. et Wl ¢ Helminthosporium oryzae

ST Wil ¢ Cochliobolus miyabeanus

3. ZFIENG SRS, AR FRFEIT Tl AGTIREES I6fe @ e FRFNER wge
=R |
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4.(a) 25 - 30°C T @

(b) 21 — 26°C T s

(c) 4.0 — 8.0 I / 2% g7 sfecae
5. Leersia sp 9% Echinochola sp.
6. “Ml @38 IR-24

'\’ﬂ?jﬁlﬂﬁl -3
1.(a) Puccinia graminis var tritici
(b) @CSIRD
(c) Triticum aestivum; Berberis vulgaris

(d) TTEEIEY 8 HFenEy]

(e) Toreferil @ @bl
2.(a) - @

(b) — (i)

(c) — (iv)

@ -

(e) — (i)

3. n w2 (ARIREIERIN iR @Rifeeray
n+n 7N ¢ @R i aBreTEiE
2n i ¢ lTewiean wik BRewie g

SeAEr - 4
1.(a) Macrophomina phaseolina
(b) feEGEmEIG
(c) PRRerey
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2.
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(d) PRI

(e) B

(a) e ol

(b) = e zel S
(c) TIoe] AbIFO

(d) T 3T € 4ET o
(e) Tocz e

FINT RN

1.

16.2.2 432 16.2.6 THfere Sl @ 7ot [Kifse SiceTvel otz | Ted @ T
aTFealfet (a) SIS (b) FIG (¢) FW — GBI Ol IR 14 | Aol earea fog e |
ot frEeed SoAmafer a2 TSI SRHlifers FF SNETH FI |

. 1633 @R 16.3.5 @ifers st frea oRw afew forga
. IN fagel 1Y YIS (@ (AREE TolF GIRAbE SRS R OICE E 27 (NS e

G5 o) T G G T SR (@I (A STEeE 28 SR OIE I (e
T |

N 8 JRRE Ao 778 wiiafer 21 ¢

S ¢ BORCCIGNAM n+n 7 @ BlerSGEas wit (2n) |

IR ¢ foReler & @b il

SIS Fe NREIB 7 (A % FE — HFASEIEIRN - @Rt —» @hifveEy —
@RS T — PSR — @bl vl - afbre@y — o1 5N e |

3 AR WY1 T Rge TS 7@ |

16.5.2, 16.5.1 @3k 16.5.6 S¥NfEFs 15 (AT Teab (Y @R O+ e o=m
14 |



O3PS 17 0 SIFTSAE TAEH FOAGARIR FoFfd  @ToT 7% @

(Ai9&Y (Some important diseases of crop plants in India—
their symptoms and causal organisms)

o
17.0 Sl
17.1 &3[R«

17.2 %« =003 @
17.2.1 €92 () R, (¥) IWTA wiet (51) KN () NG 21677 (8) FIG A
() Twarel (%) ArG (&) SizapEte @il
17.2.2 &% 3 () WIRH! (F) @rel @9t (91) B (F) (AT =61 (6) ol Bfe
(5) AR & @19l (7) 2o Wil |
17.2.3 &OR
17.2.4
17.2.5 26
17.3  ©F *37
17.3.1 @&t e (F) @ (¥) @ro@ #ig (o) wfzml
1732 e () ool Bl (2) ¥ 5 9164 (91) 7o 7o 3l f=lb
(@) G et (8) ol
17.3.3 W51
17.3.4 9
17.3.5 R
17.4 &
17.41 =R () TR R (K) S @Al (51) ImE A6
17.42 A& 2 (F) T 464 () AP T
17.43 W  (F) sred aiel (}) If0 e
17.4.4 40 2 () Giol sAlall (4) FEN 9464 (91) SmiFhe &
17.4.5 et
17.4.6 [ 8 c¥ RE!
17.4.7 T
17.4.8 GICH
17.5 oS

17.5.1 3w 3 () o=@ @9t () wfamt
355
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356
17.5.2 SR ¢ Ao ot
17.5.3 “R®@
17.5.4 <G ¢ YF&T AdA
17.6 e Siew
17.6.1 =w: (3 ofol Bf, (*) GFE, (o) cotenaht e
17.6.2 @R () TSR () S T2 () 26l A @ Toi6e
17.6.3 e (F) AN @9 () @ @9t (1) [l Tl

17.7 QLA 977

17.7.1
17.7.2
17.7.3
17.7.4
17.7.5
17.7.6
17.7.7

(MY ¢ (F) FNIRS =6+ () (ZCO (5)) SR (9) A (R
T ¢ () SR () (9] 9167 (1) I Bl

A% ¢ (F) 6 A FG 764 (4) ol Bfs (o) <Ffe

S 3 () Gl s (2) T S (of) e 5 (1) 3¢
Bl ¢ () PR () =T SIRD

AN 3 (F) (5T = T “ATS] 25

Rkt

17.8 afSIEI ToAlm

17.9 A

17.10 & &Y=A

17.11 T&I=et

17.0 Sy

B GFIF 25 I SAfT—

CIFCSF WIGTR 24 dgie @safe f[F @ Raw =% g6l 90 k@ |
OIS Tlel *eE 6 F @19 27 ol IR Mes 2= |

CICe (SeIIE DI CF0q 24 24ie “ieRies ifet [ F o o sace 7= &&= |

SRS FEFH TEE @91 8 OIE Gl 5 & ot fefy w409 ot |
SIS FEFG LA T @N I, AG, O, A, B, G T AL FEF

@ICo FIe @ e W FA0o A 361 |

G5 TS @GR 7 978 @IoTE (BN I AR (ARE @38 TN—B

L T LI FACO A |
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@ T (19 32 O 2NASET ANeTae [Fold TIRET (60g HFeTold 2 a1 I
¢ fa w=fze z@e |

17.1 &=

G2 GO TR SIS B T T A SR FAET IR0 LR (A5, @IofeTel
GIR (19! GRS AR | ATy U I670S 7F O GFFofeTa (A 3 @0 [eUiT G618
foren @ @t b Fog EER 999 W I | MW N A TEIE Sead JR fefers
B T T G SfemE AN =R (@ S | SIRSH (5 SRAMCH 45 *SiKA 28 FRST
Teolne @R 70 Wk M FRIFS T G 7z 303 | s 327 fifewe @37 afim s
42 *oi¥] BRGNS | 137 FfeRE @3 517 @190 SR 0 AR 40 S5l Gl ET63 SNeOrgS I
I TfE ST I el @3 AFTes SR | Jfsiroe Sl wif Fore SeT, (Fleile I=d 5
G SR @e 300 G, ORI @9 (@REE ANRIISNEate SR W6 9 (&I
el (712 | SfAcere FIF0E T2 T 18 20 I | TAET (QAI09F I I (9ffera T S22
IR | G=IT SR Ao @itar famireg @3k Sita g Toie | SIiwel @2 G [@E9 @0
WG SGIEF [ KRG SENb TR (IEe FERBO AR FAETE AR (@19 GRS
*PCERGE o0 (IR SR BT giRaliey @isprseefe] SEnibe 2@ | el N &4 2aiw
T @ TP, (oRANG, T AR R0 SLF AT A (G SIS 25 | G A3 St
I FRG 7 A e [iew SAines [l SeE 2 @4 S G2 J6 T 26 Al |
FY @ ey TeAMTRT @F THwma FAT QU SENHS =W |

17.2 wa™@03 @9 (Diseases of cereal crops)

17.21 4« (Oryza sativa L.)

SRR 57, WiEFel-oF 93 wiEFEellgeT SRR @4 <4 | U (0 47 I3 7000
To Tobel AT I B T | AR @I919)fer Ancaice @it Skt #ifaiors e 2@ AT | G
sAraeae @e9fEr e 30 T waaite |  qfem e gan FERDH0T A @ 25 |

(F) QIS N ¢ J2 (Blast)

Ao T 3 ATS G B SFROF Wiol | Mol NEgrelal AMIE @R g il A=
(ST FLGIel A HIC9 ol (@Bl GOl FCF | Wil S| T~sfefeiea iz
2 ORI TR A (A |

AT ¢ CSGER@N SoA@I10gs =as Pyricularia oryzae (Magnaporthe

grisea)
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(4) I FIN ¢ AW 7ol (Brown spot)
Gt T ¢ (olleT (A TERIFIT AW 067 Wit | W9l AP SIS @R G €%

(o)

)

()

2[NS
QRN
@9 o

(TN
IR

2SI
(e =«
@9 o

SIBERIOE

o
o

o0

3
o

A M@ € W 2@ it | weiefe 0.5 — 2 W x 2 - 5 ff.
TSRS |

O SINEGAIERI @Ws‘i@ ®A® Helminthosporium oryzae

Ji25 (Blight) Al &I

5 - 10 ffS. o191 (ol cowl TW A6 Wiot | Wiel S AreE A @
ARBSITA IR 2I73 & =1 S (7] T | @A A1 ASE A wii9)fe
OIS 20 ATT TS AW TG AGTA 719 515 I | S AN G5!
G (ST TR T AGRE @ Sfgraera el sipeelie] Sikel (2
T297S 2@ AroT Tofg el 220 | A3 W AR O G2 FvIeffet Hioiw @
AMSIF THF T AT AR 2O TS (IS TS ™I+ M Seeq
A AT

Xanthomonas oryzae S5&F J[HORA!
(5T 2571 (Foot Rot) | SIS @3 A SAFRFS 5 |

Jrerest] A *PCFG SO GRIANCE (1] T | Aot ST SRy 7I&
3 2 FIFCT 2 T | TR PR TR (@S S o771 T
QIR 2 TAT (ATT I TS AT | *PUCHCE QIS Gialaffer wifefae
T T @R 7P Tfema SeE OIeIeifS [ 5 S | 2 WS Sfemd
A TSI =R 2@ T @GR W67 Toig a2 3t @i oF =ieel (Awe
51 7791 20 | 2T (@9 SAMHIE A2 oIS Colletal wist (ol e |
AT (oMl 8 FIG BT FeAE AW 06T A SIS (BT 9108 | A7
TS OITS Wil T 1 @R 73 (A = AT M B NF I
ICEIG&SINEGRITRL @‘719\‘91‘71@ Fusarium moniliforme SN a6
PG 2B (Stem Rot) |

FLGH (5] (AT ApF TR BUIG *1F TEA | #Ni9fet Al oi9)fet e
Ao AT 7 2@ 25 TR | 2ol it FE @5 (@5, SfTeE
IceT wial Ol AR | 1 ol (@etcet elpd AT 22 F06d =aitee Sopya-
WA (TS 2NeT AW | AR (A Wa Toig Fewa 2/3 3% Tl k(€
SR *ISe! et wiol JEIPICT (BIC A0 |

TCCGEMEEDT SvReiom walF Sclerotium oryzae, 79eieie @
Wi Leptosphaeria salvinii S #ifae W3R @2 vl SHHCHNIZCHIG
TR |
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(%) GRS TN ¢ TWArS! (@91 (Udbatta Disease) | €6 SIecdd wife Al Sr4geet A
cals | Trrel G wiER SRR A oY 28 SRS | SifErigd A,
@A TAW @R A6 (@FIEAE 8 7R FNGl @@iefece
HRmY |

ol o 2 ATl (STl (AF (@ MT @@ ©f KRl (L) 4a03 %1% 3 Sapiees
YA A RIST T (74T | @3 A @ T 27 W |

@&ty 3 fCEGEENEETT Sofergs Ephelis oryzae
() G AN 3 G (Bunt) | 2IR5e] @ SN 20! A OO G 2ol O9h! (3 |

Qs TR ¢ AR I [ gl Wil S 2 | D (=T o g7 W @iolerEe 22w
AfFrS BT oI (TS ANeT AT | 20 Boitet 5 ofoel Z@ T @)
FIETE AT T© TR BGIF (A9 SIRAATH ZfCE I8 |

@&y ¢ @PifCeREha SoAeIes Neovossia horrida TINF 2@ |
(&) QTR [N 3 ©iRAR qhw @il

Qe T ¢ AHFIS: SzAN A N AT S G52 T o9 (7l T | G d
ATV (AETHER BT fofe T2 2@ AT | arwelafer zo1e

a. B 45wl
b. M AN WAFFeS I AR TS oo Tl ©I2a™ (Tungro Virus)
bb. R 2T € WFRECS ST (@
c. Aol Aol @R @ 2T ... FAIGEN (ORIF (Yellow dwarf)
cc. el Tye (Tdie @ Tt 77)
AR AT SN KOS TS A e Grassy Stunt
aa. BRIF 1ol (2t w1 5y el @ AP ©F Gt 24T e Orange leaf

(5T 17.1 @ 479 FEFH @ @oTee avi*fe Z@E )
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17.2.2 o9

SRS PTo: T BT 3R 3K ST N b 2R S | G2IT] Toieiae] sigeere fhg
I 9 BT | 24 @i 261 SAFLS bread wheat T (JRINF N Triticum aestivum
L. 99% T. durum Desf. @R T. dicoccum Schuble @3 BIF8 TE AT | MNER W@&I A=
®F FF BAETE 9000 o Trool #F€ 91N B 27 | FEIH ST @i F2 ey wiefoe
PO

(F) @M AT ¢ A&H (Rust)

SIS oI foneE sl @iet siteat i | e Wfe @et (Black
stem rust), 1827 PG (AT AT @2 (@is! 2R oot wifigs 2@z |
1947 @ THATH @R 1956 - 57-9 “ARowAcel @3 WA @
Tcafes |

ot T 3 AN, PG, A @R FIG ANE 2w [l @3 A I ImS q0ed
wlol | wiolelfet (A #{ea NRDE WO 0Tl SJ0e! 2ai (39 BRI =i #I0C |
TS SRR 2 MialalfeT P 2R TR @R GIA (ACF ! A6 NG/
TS ol TeAAlire 23| ©f G el Sfgn ¥4 2@ IR @R G (AF
P Sfents ool AR |

@IS&RY 2 Puccinia graminis 9 @PTGSNRITN ST waiF|
oSS WG 9t A (oAl WRG @9 (Leaf or Orange Rust)

Qe ¢ SO (@G (@IG T A0S (SNENFRS wiol | G2 wiol 43 [Reet ¢ mie] Fwe
IG T oEeslgdice (Al TR A1 I W AW (A e 7@
|

@TST@?QT‘I $ Puccinia recondita SING RIS |
e W A (TR FARH (Yellow or Stripe Rust)

Q@S TR ¢ S AT Tegel U Mol AR A AT, Fle, ofoogd e Ay
wialaffel =S ItT | sire it &l SRSt skl SRSl waaffees
(TS “NeT AT ©F (TIRAPG! A Stripe Rust TN | 2107 @3 wisiaffet
JEN 2@ AW T ¢ AR TS (@9 @R A T WG (@R
|

Q&Y ¢ Puccinia striiformis 9% 24 |
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() M FNW ¢ 9N =G A =Sl @St (Loose Smut of Wheat)

@9 o

SIRIEIRIG]

oo

(o) cMes T ¢

Gl @

(X) Qe |9 8

Q9 o

o
o

SR AR AL SRS E AN R | & AR (G T *wie]
7 D TR ARG AT AUCF |

(PTG N DA L, (@967 2FIRS 7 aaR G wes! 7= Sfema
AR @I S @ SLH2 GBIt AT 71 | WP Sfegr™ A
Ao wi e =W @R =CTF AT IR (G FIE 06T
AT TO 00! GG AF | G2 T2 FIEN Y8 S “(2rel”F Sgo
Ao Afere s @3 W, o, [ o a= wge A |
“AfFere IR @B SREA (v FCF MG AT F=Ie ST @R (@99ffe
AR A B HI0T | “mrel” THe @B (@9 B Bl e [5gE 7|

@EFfeenRbal EAReom Ustilago nuda (SFI™ U. triticii N5
2) |

G (Bunt disease) | SRS G for @Fid A% @l 2@ A
() SPJ (R AT 3 Tilletia caries O A
(}) P @9 A 3 T. foetida I

(s1) W@ A% (Karnal bunt) ¢ Neovossia indica AN
foaog @PfSeuEmta Toifeism waiF |

(I CFCE2. Soigd SRS Mitel (e o7l siia i 1 | 22w g6
GG M AfFefs 72 Sfema gom oot 9t 3k Mefe FieTn
G 2@ IR | AR A7 (glume) TFS VI I ACE AP GIIG! Zai
(IR TS | @2 (FGa (F9YoifeT Syl @bt RS w3k fasi cwca @sffer sppel
A (M2 |

VIR AT RS G Al 9 v A AE | GPR Cwg Tl
I SIFE 1 2@ O SRR S 20 M1t | 917 I CFeag A%
Qs Tl @Ry (R 7o el TR |

¢alrel #1549 (Foot Rot)

SN A 2198 e 26 (7 (v | I S Al Sfewm =
O (ATt IR @R W 20 AT | (T SR WP Al AR 9z i3
@F (P R/ AT |

QIS&RAY  8 Pythium graminicola €% P. arrhenomanes

763 %= WRsREGa Solfense zaiw |
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(6) MR AW ¢ @l B (Powdery mildew) ¢ Mo SFE % BT I *1g 251 @2
Gl |

CAlot T ¢ QAR AMIE ATCCI A S ATOIF oA (70 AN AR | @A il
AT AL AN QYT T I Q19 T | AGeTAET SR (I (el S
=g P FIEN w9 @4l TR | G9fel =alFa TR SRR |

QNG ¢ Erysiphe graminis| €@ STPERIREHA Soeigs zals |
(P) QM AN 8 AT KA (JI91 (Leaf blight) |

o WA ¢ T PUCHCG 7 (A 8 AR T ZE AL 9T (Al (77 | @A
AroR e AW TRFRs wiol A S (rdl AR | 2ATF Aol
TSI (@0 AW @R Weiferm dgele Swge @ 3 iR |
ATTGICHCG e 7o) @ AL TS IR AT ITHT TG 0!
(TSI (SATT! g1 (7T A0S IZIF (SRS @NTE 5iig A O AArel (el
|

Q&R 3 TSGR Soeies =aIT Alternaria triticina
(®) AT /I 8 2ifelF 79l (Leaf spot) |

QS T 3 RS SPCAF Al AT o6 1-2 B =191 2w q0ed TRl wisl
SIS MR N 27 | Flz QsIfet olip 3 il 0 9R ANE
S5 AW ZE @ 20T | 2IfFere “Arerg wisraffer si=icaa s [eet o ¥%
Q0T T A6 [ IT I8 (SR g 7 | @il visl Al (el wrels
oG, Afgels AW W 9k @G @I 2H W 06 el (halo) B (&=
qF |

Q&R 3 Helminthosporium sativum NS TCSHERNEEHIHA TRl 2@ |

(@ 17.2 (o 6= FESH @oeTweEe Bagst enffe zme|)

17.2.3 &I™E (Sorghum vulgare Pers.)

SRS W € 2K AW (SRR B 28 3 o S @l 180 o7 (I Sl(o |
A1 7RIS (aRER @R 50T @is 7@ At O g 3010 e Ahew TR | s ol
IR M S| TR B 6T 25 |
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A—1
Ao CRtoteTRet RILEIRIE
(2CS! (Smut) VIS elfeRiisre wCa1 79 068 Sphacelotheca sorghi
“(rel”F SRGR
B (Rust) ARSI 2T AW AT FIT® Puccinia purpurea
EECERSID W REIRERGRN
Aol @iel AR WFSE AMG =o' Sclerospora sorghi
(Downy mildew) TG | ATS] {3 SR (Y
TS g4 (7|
ATSIF wlol (Leaf spot) Al o I SIgfox sl Al Cercospora sorghi
el & @9l (Leaf blight) TS (A SIS
Helminthosporium turcicum
STIeTCh wial
1746 (Ergot) AT Ny @ @G GG Sphacelia sorghi
AR SNSIR | T el (= Claviceps sorghi)
2qI% (@9 7 efe ot
2R AR |

17.2.4 & (Pennisetum typhoides L.)

SIS 32 FH{E M@ AW G2 AT | AT 120 57F (239 SN0 BF 741 27 | @ @
LA TN B T4 T A0 419 Al 9 @A A6 T GRIES T 991 2007 T @ik
T 2SN (9102 TF N NI FEFH SEAIey |

AfA—2
e AT (Green Ear) A @I W @AM (AT Sclerospora graminicola
Ae-HfS (Downy mildew) SRR I TG 7B
MISERCACNG RSB
S @9 (Rust) 51 A (ST Wil Puccinia penniseti
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(209! (9191 (Smut) g @Mt ARG 100-150u Tolyposporium penicillariae
AR 2aF (@9 7 oifoe
spore ball €< IS
T© g7l (7T |

1746 (Ergot) YT MO O PG 7oA~ Claviceps microcephala

AT (AP HIR 0T
17.2.5 g@T (Zea mays L.)

TSR AR (AF Wofe G2 Sl uim @3 MR AW SRAE I S
20f6 GAte A @ (ol T W THF FESO SO oAlSH A

AFH—3

(®esl [l =G (Smut) RN AN T e Ustilago maydis
S (gall) €3 =R | (97 -U. zeae)
~feafer @@ P S
GO M7l Y081 B #M08 |

IS Wat (Brown spot) S (S& (& e e Physoderma maydis
=IETC> M Wil |

& (Rust) SIS Q1 (SRR NGB! @R TR Puccinia sorghii

&l (191 (Leaf blight) ST @ F Awis st A RIS Phaeosphaeria maydis
MO halo 2K @ ACF

Tl (Mosaic) Ao = =i 3 wisl Maize mosaic virus

(5@ 17.3 o (M *PH9feTa SEFH (@IseTe enf*fe za ()

17.3 ©is1 *% (Pulse crops)

VIR #1F FAGE SER@e) 96 26 O | [iees Sired i 714 S @i
IO A &) BIETH BoIF fSaoiiet | 378 &61d Tz (Sl (olicaa siififae st Sorsnags
Wﬂ?i%(legume)@@ﬂ‘@@ﬁwvﬁ G AR (@R | S (6 29 &I (=37
GO TF B T G ATE GeoAie 12-13 &I 5 |
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17.3.1 &« (Cicer arietinum L.)

Ted ©IFe € NS 51T 33 | FFOIE Sl [lE 96T 2107 S Fo0eTa Srede) A
B 1 | SIFeAd =7 / A @i S Sz |

(F) @esiF |
At w7

SILEIRIG]

(R) @ A
M9} =T

EIRIIo
() @ro AW
@it T

RILEIRIG]

3 &Ml (Blight)

3 2T 2O (O (TG (AP 7ol | wiolefferd NKrelol 2md T G3R
Argels AW | SR IS € #Hre wis @21 T | Tz w991 IS @B
T (@GR WONETE (U SKe DI e ey g el
SR 0 |

2 FESGEMEEIDA SoARSINeS Ascochyta rabiei. (T TS il
AR @‘?ﬂ%@m GR Mycosphaerella pinodes <G &S |

2 SR SN (WS el (Wilt)

3 BRI AR (A WFeits fee @ 2108 G SIfbieE 31 T | Shpicesl oo
ofbe] @ Refel (10 AT | 4 ereE M (A T el IR | Feferreg,
Fge| AR 27 |

¢ Fusarium orthoceros, TCSGEMBEIHT @Q{ﬁ@m B9

¢ WA (Rust)

¢ Aol Ton s foaiia Imist oy wiot | #id watafer ¥foce 2w
AT | w9l A TGN 2@ AN @ A Q9feTre O FCE [08
BTeEir-iT afde =71

¢ Uromyces ciceris-arietini; (IPTGSTZCHO CRISCIC o8 29[

17.3.2 I ¢ ORI [ieq e I bIF T | Qe T SEL@iey 2o —
i) TR ( Glycine max. Merr.)

ii) qrem™ A9 (Phaseolus vulgaris L.)

iii) @ AN (Dolichos lablab L.)

iv) I%a (Vigna sinensis L.)
I RGO G2 LRI (5] A A= e 23 |
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&)

(*)

(o)

)

()

Q@R N ¢ % Bf® (Powdery mildew)

Q@9 T ¢ SO MG SISTIET IO A8 @2 AW 2ItF el I ¢ IfermEd
SR S BIGR F0S | e JRE @ I T SIe WOIK AR AT
©F & (DI I A Al (ol A |

QIS&RY 2 Erysiphe polygoni;. STRESIREITA SokeiTgs 2ais |

(RN 9N 2 ¥ 367 269 (Dry Root Rot)

GRS T 2 @A FArel 2w 2 AR | Y2 Ton Wi g wArel G AT Al 4T 2 |
G AR N N2 (SR 2I0 | PG AT S DA 7ol (el A |
511z BATT ST IR T T 76w (7] A T ol AIGR Sz (A
fafer 2@ «Ate |

@Tﬂ@%ﬁ s foeGEmEla Safkeiores Macrophomina phaseolina.

AR N ¢ 2AT0F 79! (Leaf spot) STF T3 21O AICHF S HAGE FroFIRP 261
Cercospora Q® 74 |

ol T 2 AroR B b wist | SIfbraE S Sike WIS 1 AEAB-amS 3¢ iel
I | VIO (R SR T T06F TARFCEY (BICA AATT | S TR (g
w9l Aol (2F G ¢ Jfore Tor g |

@& ¢ Cercospora sp; TCEGHENERIGA ToeR 2a< |

@IS N 3 Gf% &9 (Anthracnose)

Gl T ¢ BTl ( (I T S 20 ICF O IABIZC AT T (7l I
#50e | 2T TFE 25=1ileT 7ol T AT AW 2@ IR G JEIF 7 A |
wo9fer (T S ACE AR BT NG &1ie i Zeqw Al el el (4l
|

@& ¢ Glomerella lindemuthiana; STPTINELA TSR 2aiF |

@TeT MW ¢ T (Rust)

Q@S T 3 I3 IRAT (NP 79l 2O AR PRI S175© =7 | wiatefera ol amis
| SR A6 T (el AR | AT 7 Wi GG 2R AN T SGE(F TS
FE @

QIS&RY 2 Uromyces appendiculatus, @PTOSTZEITHA SoAfeitsR 2aiF |

(BF 17.4 -9 IEFLFT TEWETT @IoleTe 2vife 2a1|)
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17.3.3 <64 (Pisum sativum L.)
GAloErFelsjfel Sy =N SH66! #foa 02 | @GR Wi e [Kge == ¢
A. &I — Uromyces fabae
B. W e — Peronospora viciae
C. 9P KAl (19 — Pythium sp.
D. 2o WS — Cercospora cruenta
17.3.4 35 (Phaseolus mungo Roxb.)
A. &% @5 — Glomerella lindemuthiana
B. ®& 31 7o — Macrophomina phaseolina
C. #rlg w9 — Cercospora canescens
D

. W& WS — Uromyces appendiculatus
@9 TSR T 17.3.2 SiHlifere it w84y |

17.3.5 S (Lens esculenta Moench.)

A. ¥ 37 Ao — Macrophomina phaseolina
B. S&6I — Uromyces fabae

C. QI (Wilt) — Fusarium orthoceras
(AT Je @R (A T2 |

SeErt - 1
1. 9 SEfefis @oefer #ied Siwa & i Steg s forg= |
(a) AT PG (Aol

(b) 57 ofet fofs el

(c) OIS (=e! (@t

(b) SO &l ISl

(c) =2 BlIAE ¥l

2. ORSAT @ (@I ot BIEml R SItd G0 FCE IO N <& |

367
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17.4 A& (Vegetables)

el a1 (Hill) @3 5T (1952) SRR afed eiacen fodi | (a) Toore FfE (b) 2l
FRE @ (c) T MM | FTOAR AP €29 @ G 47 dfel (g fom fom |

17.4.1

s (Solanum tuberosum 1..)

SIS RS 2 51 41 218 TR, AR A SRR T S4eT Bl 2l
Lol B T 2 | IO Teeir, sfeswaest, S, siigiR, Rem Tenf e 1 9-10
FF (ZFF TNCO B BIF 27 @R AfHF Beotwe 20 fifees @G 5o |

C))

(*)

Q)

17.4.2
C))

(*)

QIR W ¢ feifFre &1l =12l JIfR & (Late Blight)
@t T 3 15 @IS [eiffe wiEhe @)

@T‘Tﬁ?’[‘l ¢ Phytophthora infestans; SHIRANIZR0A SARSITTE 2@ |

QIR N 2 T@w &N (Early Blight)

GAlol T 3 Aol Rfen Swca SfRTSeR AR 31 SIS AW wie | wioleffe Sferas
JEIFIA (L AN of5S | 9 S CT TR (F0E T AT (7l T |
AT SFE T e oo |

Q&Y 3 Alternaria solani; TTEHEMEFIHA Toelrgs za |

ST NN ¢ AW 26 (Blight)

Qo T 3 U T (SR AR olCe WFel @, s e, SR SR
TSR 2@ | BT FISGT (AT (AE FRFGRAR G IO @ SR 2108 |
JEVR A (B FIAG 2@ N QIR IR [0 (G 7@/ (@Al
73 HIR AT |

@T‘T@?T‘I $ Pseudomonas solanacearum; qNF WO

RIS IR IR G3R FH (nematode) TN 2O A |

NS (Daucas carota L.)

(A5 AN 3 939 26+ (Soft Rot)

calol 3 ¢ e, BT, el wiel | &0 wiel siesd (AT € 2l (ewd e
oo =7 |

@T‘T@ﬁ?‘l‘l s Erwinia carotovora; N JFBGERA

(AT N 8 AP 367 (Root Knot)
Qe TR ¢ T LR SeTER (AR oo | A s Afzae |
@&/ ¢ Meloidogyne javanica SISF SIGC |
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17.4.3 % (Beta vulgaris L.)

(F) Q@ [N 2 #foiF w4l (Leaf spot)
Q9 oY 8 TIETS AT WA 3o
SIRCEIbY

(}) e Jiw 3 WfEF6 @t (Rust)
@l T ¢ I *PTE O
@I&RAY 8 Uromyces beticola

o0

Cercospora beticola;

17.4.4 4% (Brassica oleracea var capitata L.)

(F) QIR AN ¢ EiW w90 Al Gk S=F (Damping off)
@9 THY 2 BT DS T S F(F | SFE i 2ol w9er q0ed 27 @3 Imish
18 wiol TG N @B ST (@l |
QIS&RAY 8 Pythium sp; SHIROTRE@GA SRR 2ai< |

(}) AT AN 3 FET 29 (Black Rot)
ot T ¢ AR ARSI @IRIPP Eiee 7i9l, [ @ @Eion 2R [Kge 27 @R V-
S L9 | SFE 2oI RRI-SHAMI T 2 A |
@Tﬂ@fﬁ]“l 8 Xanthomonas campestris; SNP BisEEEN

(o) QAo [N ¢ sMFS & (Club root)
GAlo T 3 ST S TR S0 (I T ACE Al | O 470l SAfeEe =W @)
MG (AP 12 TG (@R Y0 @PleTl (PleT] T IR (BIc =0 |
@Tﬁ@lﬁ‘f‘l ¢ Plasmodiophora brassicae; SNJ FeW G A Rt
17.4.5 w (Brassica oleracea var botrytis L.)

Ffora 7 FAH ANCACGTL. TR A Ao | qRG| Sy SN (9] 272

(F) @l Bf® ¢ — Peronospora parasitica

(¥) = Tl (White Rust) ¢ — Albugo candida
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17.4.6 31 (Raphanus sativus L.) : O3 @2 TN |

@S W ¢ c¥© Bl (White Rust)

ot Y ¢ RGO TIF T M AT WO SO @ Feg SRSk | wietafer
ATOETR A T&H W% 1 (A 2 .. 51 G | S Sieeajfel
viol TS 2 T T ST S 519w (| TeH wial (@ I AR
Al Z@RFCEY 2w AT |

@& ¢ Albugo candida

17.4.7 Sats Allium cepa L.)

SRS Y (151 Z&T &1 (Blight), TIeT (olaIelera sl mics 5ae s<eet (26 (25
wist | 51t wiol (A S =fSr A @R (SIS 2be ol T |

QN&AY 8 Alternaria palandui; €3R A. porri WE TCCHEERMBRIHA SoRcefd
2q<F |

17.4.8 SO (Lycopersicon esculentum Mill.)

IR 703 G G2 G T & (Early blight) € TS &1 (Late blight) 7l
I | 9] FER @R N SIS 26 8

(F) T A6 ¢ Phytophthora infestans q0®

(}) T FISF (Fruit Canker) ¢ Corynebacterium NF FFHEAR A | G004
AT A 25 Tl 190 S i =90 2@ AT AT |
(9) oA 9o @e @5 & (Mosaic),
() Erizesl 9fbe @ie I3e 3 Al (big bud) G9! | GCFGE IS D215 TGTE S
0 T AR B SR T Z0O (7 T 1 | T U SN AE G TS SR (0T
7, (I STorg *[$ GR FI |
@ 17.5 @ FEL MG @I @ 29 |

17.5 tosd& (Oil seeds)

CRISAR (OIey (551 e @ies T, i, Fof, 7T, @8 Topifua b17 11 &7 | @i 20
fileRM 237 Gt SR (o b1 2 R Tz G IR AT |
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17.5.1 WIS (Arachis hypogaea L.) : SR 7GR SEARN (OIE) (O |

&) @ ¢ @l @9 (Tikka disease)

Q@5 WA 2 Cercospora WNF BRI YL deif® w2 I/ (@N9fTH JB @1 C.
personata MoK 3-4 IDALE W’{L@Vﬁﬁﬁ I OIE (9 2 A<
A G o7 (] AR IR I3 2ATS] A #A0G | Gfb [erfare alel [iee
Ao |
C. arachidicola T8 997 ¢ owifs T dor@ wasfer S=y wiesid
T W A T AR T A06] JEPE TS (halo) A WS
AN | Gt el mlel Jiere 2Ifve |

@TST@?NT‘I 8 C. personata (=Cercosporidium personatum) QR C. arachidicola ¥
EEGEmREITA (1B zaiw |
(%) Gt ¢ WEB! (Rust)
Calo B 8 CNS] FR el A WD (AN T |
Q@IS&AY ¢ Puccinia arachidis
&k 3 SIZAPTEG® IfA! 8 (NAAFIT (rossete) AF | AT G (ol

(& (NPT O BB Qe FCH IR ATO SFAE TOfg 5
X

17.5.2 Vjﬂﬁ (Helianthus annus L.)

&) ¢ JfeId w9l (Leaf spot)
NS ST 8 S{foR M el | Wielefer (S Sl WIS, @le FETh @) T el
e ACE | wiol 2-3 Bl s
@T‘»TE?NT‘]: 3 Alternaria helianthi TeSGEERMBEIGA (IS =A< |

17.5.3 AT (Brassica campestris L.)
(Iota)fETa Sl SR 3OoIE S AT S 2P (SR |

(F) ®A (Blight) ¢ Alternaria brassicae
(q) ¥ SEe (White Rust)s Albugo candida
(o) f® (Downy mildew) ¢ Peronospora brassicae

(q) A 26 (Black rot) ¢ Xanthomonas campestris pv. campesris
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17.5.4 NS (Cocos nucifera L.)

A 7 SIS A4 (SE (OF TR EE JIAEE YFG R | ToAR ¥y (o ZA
T ZEe ALTEEEfe T, FEE A (@0 A 2 1tFE RS |

&k ¢ JF1 26l (Bud rot disease)

I T 3 FARER @R (LD TPl A ZeTWh 2@ AR G 2o

SPETR (ANl 9105 91 G AT TS | 7R 2R AN FOI® A @R
ST N9 SN AR 2SI Sibed (@ | wioloffera aigeial siferormg

@ PR (1 A% S pell 46T Ate |
Q&Y 8 Phytophthora palmivora; STICSIREHAR SEI 2@l |

5a 17.6 © IR (9e1 SeoATIa ST (RSHTF enife 2o |

S - 2
1. Ty Tt w7afer @ (orAers|ferd MR 21t ©itwd @6 I @R I &1 @k @eifoa
ey WIS SR wIw g ¢

@SR AW &g,

(a) e
(b) AN
(c) s
(d) oMer=
(e) AIX@

17.6 TmiAt ©few (Fruits)

17.6.1 XN (Mangifera indica L.)

&) @t ¢ el B (Powdery mildew)
Aol T ¢ YFETH MY (A IR WG A6+ | FRIoRA Ace Fho @ 2 | SR_eIE
TP AT ACT |

QIN&RNY 2 Oidium mangiferae ST SHRFNON ARSI =2ai< |
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Q) et ¢ (f% (Anthracnose)

QMo T 2 D I, G, T 3R T TP T | SRFIG SR (P TS @t @l
wiol oral A | wistafer FicEn ofod we =W @R WF =W | @3 vt B e
T M *S =W 9K 7w = |

@Tﬂ@?‘[‘l 8 Colletotrichum gloeosporioides <IN @@Cl)CﬂW]Q@ﬂT)M\y@ 29[ |

() st ¢ (oMt S (Pink Disease)

Aol T ¢ FCGT T (NN ~NCTRPT ST | PG T8 TR 2T 2pd
AT (@ 5109 | PG @IS 21T, Aol A7 A7 @ =6 fveg 2
A0S |

@Tﬂ“@fﬁ]“i ¢ Pellicularia salmonicolor (=Phanerochaete salmonicolor) <IN BA |

17.6.2 &g
@1 bR T 2@ Citrus, 99 @ € geifed 51 27 @96l 26 C. sinensis
(PR, C. reticulata (FTANET), C. aurantifolia (55 F1J) | 7RIHCS GF2IFT FRG! ZF |
&) st ¢ F&FF (Canker)
ot T 3 W T 7T WD SR IS = | 2 (™G B ¢olfe 7l Sge
o3 At offeT A 2@ @6 TR | e 2-3 B gHREE g9 ey
v 7fre G2 FRE T T FAEERE IS WE 25 0T T |
@TST@NT‘I $ Xanthomonas citri; NP WIFEH A |

R) ot 2 IS w99 (Gummosis)
Qs T ¢ e I wiel Rieies s Colfer e | wiel AN 2@ AR G- G (A
SR o oMY RO W ColTl (A wol 4R W] Fe TR ¢ b
7 foge =
Q@& 2 Phytophthora %= e ewilf | a8— P. citrophthora, P. parasitica,

P. palmivora

() et
Gl @

2ol Al @ 6T #Ib (Leaf Fall and Fruit Rot)

4% T 7 A1 A B Wl A A 5 A 5 AT A
(T | =IO Fi6ll 2Tl AT 90 | T (Si0IF M (A6 ATl W T @R
&5t v 2@ T AT AT |

@IS&RY 2 Phytophthora palmivora T&F 2@ |

o0 oo
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17.6.3
&)

(*)

(o)

T (Musa sp.) 3 T &A@ ©RCS o192 Musa paradisica-3 51T 27 |

K ¢ NNl (A9 (Panama disease)

S T 2 STl R 2fSfb #ITSl GG AT R A0S | 2ol ZoW 2@ A R G
Giee (Ziol (7l TR | Y2 (A Fo Mea S 7Jed oiie 9 <40 | w2
SIICRITERRET PMeIS SI0sT Q2 B (oIeTsRe (7] TR O G I |

Q&R 2 Fusarium oxysporum; TCSHRMZEIHA SRR 2a< |

Qe ¢ (NG A9 (Moko Disease)

ot T ¢ seTes FeRl W M FRRGRRAR AFE @I 2| 2 2SR TAE
oo (aels e 2o O @R ST @ A0 |

@GRS 8 Pseudomonas solanacearum SNF [ |

&L ¢ Aif% B2 (Bunchy top)

Qo T ¢ RTINS YTV (A TR @19l | (I S (20 (IF 2€T BRI “irolaffet

@ (=5, 7l =G Ie = | T = Al
Q&R 8 BBTV SigaM, A Pentalonia TN SHRFC (AR NG [RREF e I3 |

17.7 S Foe

fafen s TR T SITeE “Fa TeAVEHIR T (@ S (Sugar-yielding
crop), 9 TeoAFT (Fibre crops) el 8 AT AT TeAVFI! B @ FF (Beverages), 9414,
OINF (Plantation crops) 29JIa F J& 17 |

17.7.1 X (Saccharum officinarum L.)

TS T 24 SLFA T AF 5 W (239 TNee 57 3491 27 | TS0+ 2ol
ke, f7ziw, Sfeam, w=aiE, 36, S 35 519 27|

&)

el ¢ (@S #B (Red rot)

Qo T 3 sAToR el oifor argwlsl 6w e | 4 (A 8 e Ty 7o a2
TR 2T | PG F T06T W5 DL 4 AGF (FOeTH | 9=ole a3
AMIG @A @4 A @R GIRIE < SPIad AT #AfieT=re 23 |

Q@& 2 Colletotrichum falcatum, TCSHERMZTA SRR 2aF |




NSOU e CC-BT-03 375

R) et ¢ (20l [ G (Smut)

Aot Y ¢ FRren AwieTRel | Sfgr I T A R | (FHR FSG G AN,
(2ol 1M, SIS 76T 56 ! SRl Tl 7RI FEE Lo 209 2T | A 7wl
w10l G AR SR GG AT [ AR @ (I e ! !
IR A IS 2 |

@T‘T@?‘I‘I ¢ Ustilago scitaminea, @PTOSTZH Tofeitad =ais |

(o)

@9 TR ¢ 4 (A 5 NPT I BIAIT AT 575 SRS 23 | S9fet Fie 70 210 |

el 2o 20 AR | P HAET STSICo] FIETh o6 THY (ORI (el T @3
wstY ohez T |

oo

S (Wilt)

Q@I&RY 8 Cephalosporium sacchari, TESGHERNMEEIHA SRR =g |
@) ¢ & (Tl (Red stripe)
@iol T ¢ IO A (TIRAF @IROPT NP S | (O 77 (1 501 % vew™

G 0.5 (e 1.0 WAL |+t (@1 feghl sigeera ceriafet gre o #fom
ToAfFreret AT 5w @) 5 O fNFerEs AMIG Seaet (GBIt 0T |

@IS&RY 8 Xathomonas rubrilineans, <NF JIRFCGEEI |

17.7.2 9=
EIGIE o1l Gossypium arboreum L. € G. herbaceum L. 51F 2F {@ NS T @R
CHAIY Biice BIF = S 9ol G. hirsutum L.
&) st ¢ S (Wilt)
GAlol T ¢ BRI ( (I VIR | SR eIt M JEIFIR wlol 3R 2103 (o g |
AT SN2 T AN HM1CE HACBE BNCs] a7 (7] A =R ST e
TAR SAMOI9)feT OIFE 27 | Fige e 20 17 | SR Sl 0 ATS |
@Tﬂ@?‘[‘i 8 Fusarium oxysporum
R) ot ¢ (oSl #be (Root rot)

Qe T ¢ 2R IR SltE @R ol € Ty | (s @t @5 sferafas Jren
Ui #iffd (e (e e 2fer #ITS | SN 5ig 7ReeE TS (ZFel
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IR G AL YETORL O (7] AR ABeRIET | SCTw R R g A

2 PRI (Sclerotia) TR M (GBI #ICT |
@T‘T@W‘I $ Rhizoctonia bataticola, TCSHERNBEIHA SRR 29 |
(o) caret $ I O (Black arm)

Q@ WA ¢ 4 KRS Al BT 7, Ao (Fifaweid e wieod SifkeiF, Fi6 ¢
LT I A B M SRS 2BeTA1eT s, T Afafss weeiz sig
@ FICT | 9 I8 PG I GR ©ICS FICE S0 ("7l @3l I |
@Tﬂ@?‘[‘l ¢ Xanthomonas malvacearum NS JFFCOE |

17.7.3 26 (Corchorus capsularis) 3 **55_Ce| damon weaal Sfen |

&) ¢ & I FL 264 (Root or Stem Rot)

ol T ¢ WPEF (AT A i@ FIEN ] (ORI o 7ol | oAfFers Sfem @
ARSI AT PG 21 TG FIET 06T (@B TS Wil | i A AT =R

bR Sfen I IS |
@T’T@?‘I‘I $ Macrophomina phaseolina, TerEwEEha SoAfener |
(R) ot ¢ 9ol BfS (Powdery mildew)

Q@9 TN 3 O TAER ol Bfe @R o |
@G ¢ Oidium sp.
(o) et 3 ol (Gall)
@ot TR ¢ FICGT (T S e q0ed eifs | wifers s feefsr @G am)
Q@IN&RY 3 Diplodia corchori, TCSGEMEITA TAReTsR za |

17.7.4 SNF (Nicotiana tabacum L.)

T2 SITw] IFAEH TAM A AL %SNS SIS SMIf 27 | ORICS &R 5 575
(239 GRS 30 o1 Bel TeAme 2@ A |

&) ¢ @fml 5N (Damping off)
ot T ¢ T BRI (A Y F@ IC AR 9lg 1 g2 WH® 200 AR | @A
JGF N2 (TG (TG @Ml w9l (7l TR Tl Tl TAT @ Toa e [RKge
2 | w3 e g FG A A
@T’T@?‘I‘I 8 Pythium aphanidermatum, MR TT SoAfenss zais|
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®R) s ¢ e =6 Wl (Black Shank)

o T 3 PICGT AR ©ife Fu 25 =26 P 79l | K518 wioA9Yfe] FGCE (@B FCH
2 | Sif et wiotelfer Sifba e @PTifee =31 | Si® (@i T B
T QR G0 S0 B2l (A R | ol Mg & ACE |

QIS&AAY ¢ Phytophthora parasitica var nicotianae; SRR Sofqeitam
24 |

(o) ¢ Je-5F “fquial (Frog-eye leaf spot)

Ao T ¢ SHFS AT 2O (e, 2OIF oA AT 06 Wol T & AW GR
OIS e 9ie IWN &SI | (FETS A0ET BITAT TS O3 S I |

@Tﬂ@?‘[‘i $ Cercospora nicotianae TeGHEMEEDT oAl zaiw|
@ o 3 2<fiel (Mosaic)

@9 T 2 o fRil TR [Raefel at +itm el @ I Al FNET e [/enie
A o151 | €F AN 2R FIFFIF @ T ol T |

&R ¢ TMV Al BRI GIEZs Siza |

17.7.5 ® (Camellia sinensis (Linn.) O.Ktz.)

ey farie: AfsaRred e Ko Tt SR =@ | T[EsP @ 1000 fi
THO! (A % FCE 4500 fz Two! 21K 5 517 =7 |
@) ¢ (@I &A1 (Blister Blight)

GAlel T 3 AR (=I5 (=B R A AN CoARTIRIR wis Fl ARReros T AR BIed

AT | QLT 9N 6! YCH! BIAR 3R AT ANE 922 BT T | Hafojfet

V5 (203 2 E1LEL IPIRAR 21 R T B @R e i #ie S |

@& 2 Exobasidium vexans;, @PTCSAZGA SRR 2al< |
() caf 2 &I WG (Red rust) | 4f6 @36 RKeeT RAERDS @14 |

Ao THA 3 ATOR RN G (W2 TG sl Ao o e &7 | woiajfet caifar,

10-15 fiL.R. IPRE @32 @IS | 21T SHATTOE AN O FN8 FIY

ZIOR 21GCS I | AR SFGIR IR e FA19 v 2 sl 77 27 |

@I&RAY  8 Cephaleuros parasiticus; SF GIAPRE faq =R |
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17.7.6 N (Piper betle)
ARGTCHE EMd7F-2ieTl St Bole [xa Sfwl @ Ty «iF 59 =7 |

et ¢ (STl @b (Foot Rot) ql #I1e] #i6a (Leaf Rot)
o THA 2 SR G2 @0l SRRGeo (vl Tz | 2T IS SN I o ol
R | S 21T o7 20 T QR T2 (AT 15T WS o101 I 2/ | ©iet
(A T FAE AN (A WY IR A G0 A T 7K 76E G A
(5ITR. (741 AR | 757 e ARG 2 | 2[5+ wisll Aol T 7o WIS
IR I3 I 2@ A |
@IS&RAY 8 Phytophthora parasitica
GG AR AFel @919)fer 2 ¢
1. BfS Mildew) ¢ Oidium piperis JFN
2. “ireiq wial (Leaf spot) 8 Colletotrichum piperis AN
G2 @919 S e SEnioe 2Eg | e e e el AlS 78 =7 |

17.7.7 ¥ (Anacardium occidentale 1..)

CRASARA ToTETTE! S g B 2 | ARGIRCAT (elisd (ereT g i 51 27 | g
9l STore 2fSAIH! 21T Wgel 43 F SRFE 2 | ©(F Il (M) A FIGF Pink Disease SIAHFS
YO (ST | D * 1A A WS G3R ATISFIE *NATF @ 21T @ 216 To7 {3 (@S 7754 |

Q@& 2 Pellicularia salmonicolor
FEFD WL wEE Haget e 17.7 @ emfde ==

S - 3
1. ey Sfafke wmefem @3 I @R TN 8 GRlF AN AT FR SR SeEerEd
PG -

s GRIgF
(a) =G
(b) 1
(c) =
(d) =™
(e) SN
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2. fsfefe @etefem e ey @t T GRIGEIEEET TPNRE T AR FI SR

&1L |
&k
(a) =l
(b) e
(c) o ToF 2@l SPIE
(d) T JIFCGRT AL
(e) C=Ce (M5t

GRIAE

17.8 @ofer afSPin T FEFH FAgN=E

@ @99 AR @ @A SRS 25 Gl @SR ae SR Seee
IR | SNl @8 @R GRS F 4@ wdie zais 9 G T o | TeliieEs
@ietefera et @3 2fics Pl @eRF T el (ol F13 G S St | 2 @i
CRGE S SiieTl gl sifs Akgifere 1 I G2t ARl 97 kFERY AfeiE @eiefem
Ee 2foge T TAR WD 251 | O BT AFRAGF FAF 217 76T AbIce [

AAE AT |

A - 17.1 ¢ FEFH AR GRAGHF @ O @il

G

et

1. T, s, f24sE, Seee-75

2. RN, ©igeee f-14

3. Tz Z-78
TiBE M-22

4.
TiZRT M-45

5. Tz« S-31

TRfea A A NG TR NG, TN, BB, T,
(SRR (2 21 1 |

AP AR @ Wbee ¢l | &=, W=, GF,
il TSN, T 216 € (FIFCIEAT AT Ty |

RAIFNHFLC AT A |
e @ GO WK @ T & @R A B
(TS 2I%] JTS |

BRI (A |

oF @ TR TR ¢ T @ S, 99 €
e 51, ool Bfe FITR cvwosa Al AW
= o, s e @t |

W *TR NEE @6
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GG 2t
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