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(Introduction to Plant Pathology)
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DISEASED

Different Kinds of Symptoms :1.8.8 (a)Jf*

Vein banding-(D)<Vein clearing-(C)-Mottle_-(B)-Mosaic-(A)
(Source: Plant Pathology by R.P. Singh)
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Different Kinds of Symptoms :1.8.8 (b) %*

Powdery mildlew-(B)-Downy mildew-(A)
(Source: Plant Pathology by R.P. Singh)

Different Kinds of Symptoms :1.8.8 (c).f*

Russt-(C)-Scab-(B)-Wilt-(A)
(Source: Plant Pathology by R.P. Singh
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(Picture source: Wikipedia)
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: (Life Cycle) '
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(Transmission of Viruses by Soil Vector)
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(Symptoms of Viral Diseases in Plants)e bk J JLk d/ J s e Uy 4.7
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Potato Leaf Roll : 4.7 (b))
(Source: Plant Pathology — R.P. Singh — Chapter 32)
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(Factors affecting Virus Symptoms)
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Induced Biochemical defence
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(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)
Gum Deposition

A Ligumspbxl gums e L UPL Sl S AR L Ui 2 Und e e

G Ut U L Stone fruitde IS Ut-urz s Soie 22y T Ui 2t/ (KK/L»J“”' e

¥ T LGums-ctt oL KLUt UL A &_Te Viruses.sBacteria-Fungiulz <
_FUblast diseasedisd_Te(Magnaporthe grisea) i/ bk * LU P u»g&quf

- )
e St
: P-.ﬁf_fg“.

PATHOGEN [WYCELILIW | THE YESSELS
Gum deposition along the border of infected tissue:8.2.3.1
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S8 F U i 92.1.1 BE

(Source: Google Photos)
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Sl F Uy 19211 CH
(Source: Google Photos)
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e e 1o b 1-5000mmA- S el r b s St o d e Foe ke St
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Angular leaf spot of cotton:A 9.2.2.1.
(Source: Google Photos)
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L i ]
Angular leaf spot disease on Cotton ball: B 9.2.2.1.
(Source: Google Photos)
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3. R.S. Singh — Plant Pathology — Med Tech Science Press.

4. H.D. Dube — Modern Plant Pathology.
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(Viral Diseases — Tobacco Mosaic and Vein Cleaning)
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(Introduction)/y? 10.0
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(Objectives) 4G+ 10.1
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(Viral Diseases — Tobacco Mosaic Virus Vein Cleaning of Bhindi)

(Tobacco Mosaic Virus Disease)$/:J~ 4;MJ/J/ lr;" 10.2.1
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Tobacco mosaic disease :(a)10.2.1.1°
(Source: Google Photos)
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Tobacco mosaic disease :(b)10.2.1.1F
(Source: Google Photos)

Blisters caused due to TMV disease :(¢)10.2.1.1f
(Source: Google Photos)
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(Causal Organism)Z/, 10.2.1.2

ol Dozens LIt U= - < (TMVXTobacco Mosaic Virus) 72,6541
¥ Measurement S < ds(Rod shaped)? {1 Fls-u 2 2|, Species
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Helix.,{w'ﬁi'“ ‘,5 quf;/v-ugz_lg 2 ,(Amino acids) & 71158 Ut 2ty — £us1Sub-units
Y PNy Y
O DM
— B000A- >

RNA coil

Structure of Tobacco Mosaic Virus :g)’(j

(A). Rod shaped virus, (B). TMV helical symmetry
(Source: Practical Book of Botany, B.Sc 1 Year, Dr. M. Raghuram & M.V. Rao)
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(Disease cycle).ss6$5  10.2.1.3
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(Vein Cleaning)E¥/s4s  10.2.2
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Bhendi vien clearing on leaf :(2)10.2.2.1*
(Source: Google Photos)
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Bhendi vien clearing on fruit :10.2.2.1 (b)gfj
(Source: Google Photos)

(Causal Organism)Z, 10.2.2.2
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(Learning Outcomes)( C«dlﬁ/‘ 10.3
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¢/l Contagium vivum fluidam .vi

Mehta (b) D. Iwanowski (a)

Beijerink (d) Adolf Meyer (¢)

1 Mosaic t6(.k: A W/ LSy vii

Mehta (b) D. Iwanowski (a)

Beijerink (d) Adolf Meyer (c)

-‘au’/ VectorsBhendivein Cleaning Disease .viii

Amaranthus (b) Barbery (a)

a&B (d) Bemisia tabaci (c)

-« /Pusa Sawani .ix

e /Capsid x

Cell (d Protein (¢) DNA (b) RNA (a)
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(Short Answer Type Questions)e Uy bl l2 o 10.5.2

e sl -l

el S by 2

_‘L(}@JC} Ve (Le?bfud/TMV Disease -3

Sl ZGa(Vein Cleaning) £ £y -4

<SS Sl e g pf 25

(Long Answer Type Questions)e iy bl f 10.5.3

e T R ANLSETMY 6

e S e AL Ly T

e dh Luglendfini ne b7 p g eter? SuutZ bV Tt e A Ly -8
S

(Suggested Learning Resources)s/s* L}mw/( zf“ 9.6

[E—

. G. Rangaswamy & A. Mahadevan — Diseases of Crop Plants in India —
PHI Learning Pvt Limited, Delhi.

2. P.D. Sharma (2006) — Plant Pathology — Narcosa Publishing House, New
Delhi, Chennai, Mumbai, Kolkata.

3. P.D. Sharma (2002) — Plant Pathology — Narcosa Publishing House, New
Delhi, Chennai, Mumbai, Kolkata.

4. B.P. Pandey — Plant Pathology, Pathogen & Plant Disease — S. Chand &
Company Ltd. New Delhi.

5. R.N. Singh — Plant Diseases.
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s /53/,/ 7 wmf.;_uptgdb'gnc;lcﬂ{fé 11 &m

ey STl
(Fungal Diseases — White rust of Crucifers and Early Blight of Potato)
a1 3¢l
o 11.0
w5 11.1
ST U s S T s U el o 11.2
U S ST 11.2.1

Sk 11.2.1.1
2P, 11212
kSA 11213
Bl 112,14
Aoy STl g 11.2.2

el $k 11.2.2.1
2P, 11222
kS 11223
BSSSe 11224

QLT 11.3

SWISAE 11.4

Ul QT ox? 11.5
2l So el (s 11.5.1
el Jol etz & 11.5.2
=iy Sl ez 11.5.3

PRI ET 4 11.6
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(Introduction)/y? 11.0

(Mycelium)Jp 55~ £ 7 u:/Z.n(Heterotrophic)&”‘ﬁ Lyl sgedns e
ui',wi‘”fug +3n3n&¢Cellulose/ngd&J Uy P/wz.tg’;g(Spores)Q/zuﬁf _‘LL“W/
L Truefungi< uj“‘d/ Oomycetesé_;;/f V“CILU’J -‘L[}mjn&.cGlucansmChitin, ]
wz_ng;g(ParaSites)ﬁ uﬁ.;;f u’ij(Saprophytes)alg,«:f }()}L%év}j JI_‘Ltf
- #sDowny mildews. Brown rustscWhite rusts< 22 i fle ek -

o b1 e 2t Kesg$ob LA Chitridse? o vl o 505G ot
L (Filamentous)—£ §# 2 ﬁujZ_nEucarpicufﬁ f(lug -u,?;i/Holocarpic fungif (f’
- %i/(Haustoria);,yg plwes 2 d L3S0k e (f" - L Jo B s
sy FlsySeptagtMycelium

(Spores) sz 49 & j_‘amﬁpg (SexuaD§”(AsexuaD§” # S U‘J o
gl S 7y xFlagellag: uu/ uu;/Z.lnguf(Sporangia)uuL//,;//,-bamén‘é
S w6 LSS Jumsze S sporangiai-r Z(Zoospores)Jix S Us.y
-ujjJ(Aplanospores);f/,

o £ 2|, 4 Coridiosphore # (f & »(Non-motile)S 7 # 2 .y £ (D s
bz Acervuliy Pycnidiag (2« Conidiophore s, Conidia- 2_ik/Conidia
Gametangidial _* Zygomycets . * Oomycetes-<Gametangial contact 45 ¢
AU Sz Zi/ Zygospores.s0ospores s Ul fZ iz e s S U7 +3M copulatin
21 46 Cruciferae 7 »50 (White rust) e, 42~ L uflg o o Usile el st = ,W:D:
d/L;.dl,J_lgz_g/?,JTEarly blight of potatol /”u’l%u’/lgduL@Z.%ulil&Amaranthaceae
-%‘:@LJ:‘Q "»wuz/tsui»uue

(Objectives)4#l» 11.1

-de/lfdl?e;"ufé{’u"
u:/Z_LngJ‘u /lcc,/.;f LUy w
-Zu;’zfzi/.ol.)’”}’;:aftagf pAS
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e iy

e eSS
B ge e R

- dne (Pathogen) 77 7 e
-‘LL"”Z/)L// 13654

_+3n6 }ﬂControl)(LBVCJJd/@Jl
_ugjd/JEarly Blight of Potato
U el Uil 2 S
_93ﬂd/%,¢jj/J(

e bl k(S e

et U B S8

NCRID D - - - - S S S D

)’L";’J!ul}«d/wlu’/"’)/'/qlwzu,; JLk dua,fc_.ﬂ 11.
(Fungal Diseases — White rust of Crucifers and Early Blight of Potato)

IS STesan 11.2.1

Sot Cruciferae.s(Radish){s o -« $Az s S0 A T S ST e
—e 32 S (Sweet Potato)desie Sz
(Symptoms of Disease)=tb i 11.2.1.1

c;fg-uj;;@bﬁ(Pastules)é.T,&ch AL S? ‘L&lg(}’g{,u}'; »UES A o
iy M uiT(Pastules)é,_T&/ #i_urdsdiameter 1-2 mmz T E (Raised) !
Y N O < QLT(Epidermis) T, 6u 2 -t st 4 v~(Patches)Z & »Z A
e Pl Fol i/ ﬁéu%uﬁg}!-ujz_ndi uﬁ(Lesions)fuﬁ?‘aG&Jﬁc/’ JPowder.,{I
el el S

L(}lﬁ)" (Malformation)/” « S2 Léur(Systemic)ﬁg J LJ)"J} B
o oty i Il sl Jf ;M/f Gl Lt ;;ﬁ/ (Distorted) F* 3.4 2Ll Jge . <2l
< b }J (Bunchy top)7 * J éf Sy / u"(ui/ DALY -<(Hyper trophied)
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S olus(Stamens) & izt 2 L Ui -‘487}5(P0Wdery coating) &/ Y4yl
byt -y B U-e Qb n P Ui Sute 21, SUP U s e iU (Pistil)
e 3nd SEST50% 2387 - Qo (Yieldubs g et s(Stunted) <

White Rust of Crucifers:11.2.1.1 (a)%*
(Source: Google Photos)

White Rust of Crucifers:11.2.1.1 (b))
(Source: Google Photos)
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(Causal Organism)Z.?» 11.2.1.2
<l }u’id/w.,?ud/ g < Albugo candida i385k -

Oomycetes :(Class)=slz
Peronosporales : (Orden) 44
Albuginaceae : (Family)uist

-t F {(Knob)—t«(Haustoria)tx £ KU1-< (Obligate parasite)éﬁw (il
< ar Jf 2 L(Conidia)uf; b L(Zoospores)e . Qs A9 &L?’ e Jé
e o1 $od 2 bz y & Z(Epidermis)yssl # U S {(Chains)us 2 U6
AT LS £ VU Rust i fS e L S1ur sl s LA S Sy e to s sl
Stage 1y 223 L Germatube LI(Conidia) ¥ - & s 2 s 7 « Disjunctor |
L5y él} ot Ll 2 ((Conidiophore).is; ¢k “él; ~L by F él& sl e 6 T
T A e Palysade
Gametangial Contactsw/53b_ 22 .2 %43 3kOoganias(Antheredia) s,
Qe < FVescicle S =y, jd/Oospore/ufug&;J),ﬁz_g; Ss2 u:zji

~r&(Zoospores)e.x

HYPERTROPHIED
FLOWER

HYPERTROPHIED
STEM

Albugo on Stem and Flowers of Radish :11.2.1 2@
(Source: a textbook of Botany 1* year by B.R.C Murthy and K. Rama Krishna)
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Albugo on Stem and Flowers of Radish :11.2.1 2@F
(Source: a textbook of Botany 1* year by B.R.C Murthy and K. Rama Krishna)

Haustoria of Albugo :11.2.1 200F
(Source: The Fungi by P.D. Sharma)
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H QO E SPORANGIA
TR A L ATIE 7 SPORANGIO
' LD0) 3G AL B T AT > "
\/fz* &N\‘é&;.é?ﬁ‘:&ﬂ-(.iﬁi:_.i"rﬂ PHORES
S S A AP E
i el R Ve A gl ] %! ’ =y
s _‘- j A

Asexual reproduction showing Sporangia on Sporangiosphores :11.2.1.2(d)#*
(Source: a textbook of Botany 1* year by B.R.C Murthy and K. Rama Krishna)

SPORANGIUM

DISJUNCTOR

YOUNG
SPORANGIUM

T

L

4502 N P

Hf

b i

bl
1

L

Albugo Candida A-E stages in the formation of sporangia :11.2.1 2F
(Source: a textbook of Botany 1* year by B.R.C Murthy and K. Rama Krishna)

(Disease Cycle).s6$e 11.2.1.3

LUDI N R 2 ?élé-‘a G‘f‘{ = o J Conidiassi-« JnAirborneu’/b;. o o8 d/ u;{ G
% Z//j’ Juh;z u?n‘u&)c/:}b/mu}&é:l};nu&)u?fl_tagl’p(}l/;)/@ C{(j/kj :_,gfu“?z_lai.kf

-‘LU’TJ:Jf 6540 }Juung_;g[}mc_uu;g Al S
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(Control of Disease)rl}?..@u/dk; 11.2.1.4
ol S i -2 - Ji:‘ (Le? ey d/u&lg. -y uLfb 2l —£1 Albugo Conidia Z Ul
Jé-cawyfﬁ/ul%&:{d/b = Weeds/* - ttoL kbl ‘at“tgg;.wfuugu“tf?‘a[%n (Severe)
AL e s {18 (Crop rotation) s
(Early blight of Potato);lfg.}l’.u’ﬂzd{.l 11.2.2
LUl Jedi (Plains susil e s Ut bssre SordE Ut s A2 S oIS T
Late £ 1ok tbEarly blightz_uiu‘i‘avtgLag;uﬁ(Season)(rL;muéJ‘}/d/@
L LIS AP p el S N e el £ 4T e LUt #TL v/ Blight
P
(Symptoms of Disease)=tv LS4 11.2.2.1
VR Ul ek e £od Kett [ ur il £ASpots)ett) £ (Ui 2 ,us
Leaf « »» J JrurZ Patches £ Z Ly /. Sl e wx j/l L2 Concentric Lines
(Tubers)u’/,:f.ﬁ.z;__}/;-u:zi’_n/“tﬁz;_;/g?%@n,gﬁupd/lg ¢-9ﬁgrgld/@blight
gﬁ-%&%?@‘f&ffd&:’_u’ﬁwz_lgb//;}”/}’ugz_lgﬂdfJ:jjé_/}’i,j/é_ﬁwz_ﬂjt"f
Y RNy, é;(Lessions)ilf:(Linear)m £ L £ s(Sunken)i s o a3
e Tubers.r =7 u:/gw(Storage house)Js4 2 3¢ sX(Tubers)sT
(Causal Organism)Z.f» 11.2.2.2
<l AU o8 LLG{{ L,«;ﬂ;‘”?(Alternaria solani$.k: -
Sub — Kingdom : Deuteromycotina
Order : Moniliales
Family : Dematiaceae
Sren, L uwz-‘aén Septate . d/.f/gu”f&‘ s U s ‘L&}’Zdlg/j}? Sk
Z_wSeptate L L. Q‘(Conidiophore)/l;/. é;lp'-‘afénlntracellularg Intercellular
(Muricate) s sl ¥ s J4(Chains)us2 s él& -~ t%50-90x8-9u “b- € U7
(2 51.L % Septa(LongitudinaD <55y 1-5 s b s 5-1002 07 U F Dictyospore
e b 120-296x12-20 K- Ak dL(Beak)fs?
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Early blight of Potato:11.2.2.2 () f*
(Source: Diseases of Crop Plants in India by G. Rangaswamy and A. Madhavan)

Alternaria. Conidiosphore and conidia:11.2.2.2 (b)f*
(Source: The Fungi by P.D. Sharma)
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RO 1Y
Early blight of Potato:11.2.2.2 (c)*
(Source: Google Photos)

(Disease Cycle).ss6$e  11.2.2.3

-ut Tubers £ J7 25 41 6 e < (2 (Airborne)a.s £ 1s 7 o5 Pathogen .
-‘L[).l“{ Sl e 2sdI<4Collateral hosts
(Control of Disease)(ta?_fuJ e 11224

G682 L4 Lt ws15 Zineby Copper Fungicides <% i 4 §Fungicides
%% £ Fungicides 344! L 06 L Jin- (Fe,f fLate blighte 1-eo” B
_‘aén}y,’&.ﬁj/&}@c

(Learning Outcomes)éﬁ’dm 11.3

& e Srdeeheend e os§ i e Qe 1% g, 25 Uy

f-ug ESS e Jg‘v,; L UnY U e 4 et Ll u:’(Chlorphyl)z;_x o
S <l e tx(Nutrition) .4 2 U U104 Ut U & »(Saprophytic) = 47} (Parasitic)”
White ) s/ ST e wns /6 UL Jsdst gf" o &/mﬂ_uf‘i (Heterotrohic)$ i

150



Albago w/a“;-‘at“f@mc;dz"y “ui';ALEarly blight of Potato.sI( rust of crucifers
AU e el e SIUAS St snsi £ L U1-e § b necandida
_‘amf (P J@‘thldwﬁ u’" ,_‘gt“/ Pzl Hypertrophy/ J# (¢ Peduncle )$ 43 S5

b St ;u&té( v LU - Uk di;&lgégc (Alternaria solani)ﬁv;; STl
I S U </ Muricate Dictyosporaes| Uit L Alternaria-< /Lot U1d o l+3n
—pians (Longitudinal septa)ysJs £ < ds(Transverse septa) /1y EFe
_LL[}ng g(Beak)wa Uv{l/?ui: H

(Keywords)ﬁlﬁNj/:;g 11.4
él& c(Conidia)éu (Sporangia)yis <z {Spores)c—.; Mycelium Jb 5

Late )<tk »/ {Haustoria) % {Sporangiophore)..; s < {Conidiophore).i.,
Obligate W (JU:(Saprophytes)c«g;,Cﬁ(Parasitic)uLfb (Early blight)« i 1(blight
Gametangal ) O 'U’/;Lf (Muriform)y 6 $.x :(Dictyosporae)gjyylrf‘fﬁ’ {parasite

(Gametangial coupulation)cf’:gifr Jf tz/«(contact

(Model Examination Questions)aﬂ!/&l?w/ 11.5

(Objective Answer Types Questions)eir bt 25 s 11.5.1

MY PR Sl 1
L 26 (b) 5@
5912 (d) gz (©)
JeLiSeyd e i
Albago candida (b) J4 (@)
39 (D) a&b ()
_‘L(E)’Z'L ..... Early Blight of Potato .11
Albago (b) Cercospora (a)
Puccinia (d) Alternaria solani (c)
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Y 2T ey L(:' Dictyosporae  .iv
Puccinia (b) Albugo ()
Colletotrichum (d) Alternaria (c)
- twSepta (’“’ ...... J~Dictyosporae v
Longitudinal septa (b) Transverse septa (a)
sl () a&b (©
< tx* (Haustoria)y- 26U Knob  .vi
Alternaria (b) Albugo (a)
Phytophthora (d) J £ ()
e bt Loy VI
Alternaria (b) Albugo (a)
Cercospora (d) Puccinia (¢)
—e bbb gl 2 --—————--Alternaria Solani .viii
47 (b) Ak ()
7 (D a&b (©)
_+v/ 2o 8 e e Albugo candida .ix
Apocynaceae (b) Cruciferae (a)
Poaceae(d) Asclepiadaceae (c)
_‘a(}n(Beak).ft4u)i/L;uﬁgjﬁ JILX
Alternaria (b) Albugo (a)
Puccinia (d) Ustilago (¢)

(Short Answer Type Questions)e v fbo L2 /25

11.5.2

-~ bl STUt 4 L Hypertrophy

_Z el Z$: White rust of crucifers

_ZE b AL 4TIt White Rust

St Z(Pathogen) 7 f L sty
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_‘ggﬁf‘ig/ (LZJ;/J Sy 5

Lol ey STendy 26

Sl kedy T

(Long Answer Type Questions)e iy bt f 11.5.3
S e e Loy STaady 8

_E Ut AL B SN B b LS S s 29

—e G UGl s ey STatud ) -10

S S d L el & 11

te G AU Bl & 212

(Suggested Learning Resources)s/s* L}mw/ ’4:{ 11.6

. P.D. Sharma — Plant Pathology — Narcosa Publishing House. New Delhi,
Chennai, Mumbai, Kolkata.

. G. Rangaswamy and A. Mahadevan — Disease of Crop Plants in India — PHI
Learning Pvt. Ltd.- New Delhi.

. P.D. Sharma — The Fungi —Rastogi Publications.
. B.R.C Murthy and K. Rama Krishna — A text book of botany — Vikas

Publications.

. Singh — Diseases Plants.
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Shew st S & e iuednine A k112 36
(Mycoplasmal Diseases: Sandal Spike and Grassy Shoot disease of

Sugarcane)

a1 L 36
o 12.0
4l 12.1
d/@.w‘fmf J}“«’};iuggudw:upwua;ng,h/ﬁ 12.2
S L1 ae 12.2.1
e L § ke 12.2.1.1
V-0 12.2.1.2
9965 12.2.1.3
BS Sk 12.2.1.4
Sheesst) 12.2.2
- 12.2.2.1
1965 12.2.2.2
BS Sk 12.2.2.3
g 12.3
SIS AE 12.4
U s 12.5
SIS (P ESIEy 12.5.1
el Jol etz 2 12.5.2
=iy Sl ez 12.5.3
PIR-(SYET 4 12.6
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(Introduction)/ng? 12.0

_S =318 FR. Rouxs/E. Nocard il £ € U%+1898 {(Mycoplasma) . 4
Sl -u;/ S e Ul e S - -& 7t» « Bovine Pleurophernonia Cattless —>
& U1 (PPLO)Pleuropneumonia — Mycoplasma Organism Like
"L’Jlj K =a s sl U e, L K % S Tsolate S Mycoplasma organism
J“Mycoplasma Genuss 14 «/(Borell et al 1920)-WAsterococcus mycoides
-‘atfb‘f MycoplasmaS/?/)’(lp/ is(Nowak 1 929)‘49( W

st (Non-motile)S #* #Prokaryotic$# i v-<U U Ielor® g Mycoplasma
<350 ASFried egg f(Colonia) 3 $u

Coccold & sZres¢L b L Culture- 2 scolonies(Pleomorpic)e L& 2,
_wz.mwtﬁm{ufu?,w’f wwz.nui'dﬁu(ringcbodies
_LL‘:;[.PJ%U?’/ AS# EMycoplasma  Y¢
<L, RNALDNAV g
el L iTinls Yo

(Mycoplasma),»JQ;;..‘:’ L:12.0 @F

A. Entire Colonies (“frieg-egg” type), B. Longitudinnal section of two colonies growing on agar

surface, C. Spehrical Organism, D. an irregular filamentous organism.

(Source: The Fungi by P.D. Sharma)
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cell membrane

—DNA
»/ m *%
__ : — Fosome

; -f

(Structure of Cell of Mycoplasma)=st-§ f d/.aﬂ),:,)..’:' L:12.0 S
(Source: The Fungi by P.D. Sharma)

q/,duwKuffﬁw’&ﬁw/m,g;udwuﬁémm_u:z[}nug/tgr_.:,;cutu»gr_,uv’

L

(Objectives) 4G+ 12.1
s s
-wz_nug/l.;.&/c;,l./ﬁ

(Pathogen) 7 % » £ Udnsf-ut sl ik L Lr1Je2 sSugarcane ST (5 v
_Zuflgulgﬂ_‘agnC/J/rl.a?x.«'/ud/d/@m/ugd/@

d/l{j&}:’u’i/(d//émugfldﬁ IUE/L{:JBL}’ZL:«L/') 12.2

(Mycoplasma Diseases: Sandal Spike and Grassyshoot of Sugarcane)

et dUsvtunge b
» Alfalfa broom
» Brijal little leaf
» Apple proliferation

» Citrus greening and stubborn
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» Aster Yellows
» Clover dwarf
» Clover phyllody
» Peanut witches broom
» Clover stolbur
» Pear decline
» Clover virescence
» Phloem necrosis e/m
» Phormium yellow leaf
» Cotton virescence
» Potato purple top
» Mulberry dwarf
» Tomato big bud
» Sandal spike
» Grassy shoot of sugarcane
» Papaya bunchy top
» Vinca rosea yellows etc
Heart wood Z 1L U ‘gﬂl%;/l}!&’ b-Sandal Spike (Santalum album)
(i (Perennial)$/s bg,-‘a‘}ndhﬁﬂ JCarving Industrydﬂ 11 J-c b} b e
-<(Semi root parasite)b:;&fg Z
e w e U el e JiCoorg (Karnatak) U $ae s 1 9;5;&4Mccarthy
J~ Tamil Nadu (1917) $.& - -J’fg #(Tamil nadu) 3 Jus(Kerala)Ji /f <% States
-f J. =34 s~ Thirupathur Jawedis(1917).sSailem (1913).si~Coimbatore (1903)
Luujm_‘aru%d/@,uﬁKarnatak_énc)gudjk;. ,;/J%ui’Marayoor (1980 L J
_+f SReportyk . UIndonesiassie

157



ekl -l /¥ 64 White leaf . B Yellowings/Sugarcane T (s J
_3n¢,}gjcu/*“1jwuﬁyl9l9;/ &,uﬁﬁ;gm_tadwg Bttt JF d g S/
L G b missc e o g p AT ) oo Fa g A allioe s s ianste £
s(Low quality)$t=te§Cane Juices (Stunted)ey iy L Ung Ut s /0 e Se U
_‘LV}’ZUV.‘;}%LU/I{:J’LQ"WJ & uﬁ/ SSets
(Sandal Spike Disease)( /& b“CjUM 12.2.1
(Symptoms of Disease)=te A 12.2.1.1

et S387 L e(Internode) A U KU UAS e U1 S e UPnL Fraibas,
Ul-em a7 }J LASE M spike«(Shoot system) & J L dstadvance stage i w2
<9 1sSpike-rZ 2 Labortive ﬂowers_ngLguf FJAS H“C;!dl;é.l’}j S8
VAU Luribed Sr gt e WL et ol f§ sy ur Sbnl Ut Jbs
(Defoliation)i # 2= gty uﬁjzguﬂ.‘uu{ u’r -‘a&lgég(Chlorotic)caz’
DA YRS N>

Sadbri)es:12.2.1.1@0F

(Source: Google Photos)
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Sded Lt o2:12.2.1.1(0)F

(Source: Google Photos)
(Causal Organism)Z.f» 12.2.1.2

« (Phloem)¢ £ Uy Yz S ug < 3}'2 = u’//b Sk ~ S b La?‘“ - S i

1 uw!uJLan }Kl ~ < Transmission electron microcope-g@/&gw’/ Mycoplasma

ég JE A8 E St Enl Ellipsoidalsi$s 4 4 - twDiameter<40-75nmz (-
e

(Disease Cycle).ss6$e  12.2.1.3
LGP 19840 LB smnfl-a (3 § ke o &3 (Vector)e i Utal i

L n e ug - twTransmissioné(k; U123 Vector Redarator bimaculator
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i mtl b rFieldre sy /u-‘amTransmissionaj_/;’é(Haustoria)lfg/,ub3/,5
,-ujZ_/(KKug%‘ZJ_LSandal spike;;g,-ujz_/ﬁwol.wLYellow — type LAY
S5 HaustoriaMLO X Ul p & s e = 2e sy Sandal e Uy i St 2l
Transmission (-4l taf;ul,;ug(uv{lLantana camera " ‘Lt:f taf;,Vice Versa, -l »
_Lf u{;wdo{ @/Jg muﬁ' Transmission (% 4/5£Sap-mug = Cuscuta
(Control of Disease)rl}?ruu/d/t. 12.2.1.4

St e o S e U PSS E NI e L6 S S 3) 30 8
Dimethyl -« Ly S G S = # Benilate Antibiotics
Sl AU 3-2-‘&% v U AES e ILZ 44_»;/ Chlorotetracycline HCL
S I TS s sn

£ (500mg to 8g — 500ml of H20)Aqueous Solution of Tetracyclines
d/@m_‘guﬁ'(LZJ/JdA:.f(2-8gr/tre)Higher Doses-tadc'(u?.fm}/d/k:. Ry
—{iDigitonin U (¢ Jb - st 26 =biv Z S U U 3-5 4 /-+ &Cn S8 9 SN
st Ut B S0 § g 213y sChemical
(Grassy Shoot Disease)$ ez, 12.2.2
(Symptoms of Disease)=ie Z$A:  12.2.2.1

e uretk AL SN FESUAS U F F sl el LS Sz
Sz AChlorotic) 6:f L & _p s b § A e N1 1t Zsi o6 S5 L ng e
J/,ﬁc_uﬁf L}“J'/L:. -Sa(Leaf tustes/ il (Yellowing) Gk A (albino) s
L E 2;_1512_}%’ (Intemode)_.:/l/ e Z St (Stunted) s o= 7 Lmtadé' B
Grassy Shoot )u:ﬁmfﬁéj_w‘g@;’}f s JBunchytop/;lJlfJﬁ JZZ’_JI_‘J::Z_LM
2;_41/&%,}}-‘_)32_@;75J/;/Jg-wz_lgn,gifz;_fagﬁd/J'/wK.LLL“tgw/(chlorosis
-u:zZ_lg[ s

VL Enn L b d e W(LineanVi i et/ c hene ASE
Y AN P e C g b | (Streaks)y L L
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S5 SSugarcane:12.2.2.1.F
(Source: Google Photos)
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(Casual Organism)Z2./» 12.2.2.2
< (Mycoplasma)il 4§k - ﬂncﬁg/;u’fldg’-‘aénaupd/b LSBT Ut
Diameter ui"/’v:}lzdfgv’Jf-ujz_nédﬁf’jgdﬁUﬂ:uﬁ4“f/,L/ﬁ-c;Ga?O-‘¢3n
yMembranediss 32 %2 #/? (Thick)z3-50nm e3¢ -z 2 » U 300-400nm
Ji_gr &t Concentrationss s ((Periphery)# 3s z £ Seive tubes £ Uil & <t

-‘LL“T}J J“(Dark blue)f &« U el S Staincuf’ Diene’s

&g (f NV, S EPERT Y V. S e £ J* (Concentration) & | LA
—tw(Inactive)Ju & 2P 3 FE82-37 s 4 £ Z(50°C)
(Disease Cycle).ss6.e 12.2.2.3

K64 2 3% o LS UK e S B e (¥ = Leaf hoppers.sAphidsgi
¢ «(Ratooning) & s, L J‘jd/@ -« G{'@{d/lg uﬂ{:,u’l_‘a Croszr Sap 2 Ut Ul e b ki
_‘LL?C SEG e AU E T b JL»"W:KSets/L:.f 1_%5{”5

Z(Dodder)Cuscuta -t & 15 Js. Gl e L2 e Sk & Leaf hoppers.s/Aphids
'95{{"{ St s
(Control of Plant Disease)rte?._@/gfd/@ 12.2.2.4

(/-é;lgt/l:? d/}/ufé’;g o caf(ujfjt B -n.,'/gf_d/k;.}?ndt»"ﬂ kSetsar =5’
T LS n 8454°C Hot air treatmenty njg%ﬂ"SOOCJL»"ﬂ(Hot Water)&g
v Jud oy & .fu;”fuc,g &;T/?J'f 54°C Moist treatmentisr et # 2 L 1%
Wi S® 2 S P e (i SosF o A5 e =362 L Melathian 0.16% 5 e x-S
-‘guﬂ (La?.fud/d/lg;JL»"“ILTetracycline antibiotics (250ppm)-‘¢3%uf&f L

(Learning Outcomes)( L:dt:fu 12.3
Bovine u.,»,_u(c;sgué.F.R. RoursE. Nocardulﬂb«éujt/'uf;1898/,l.}5

Pleuropneumonia i ui-u;/ S e Ul 1384 o -& St Pleuropneumonia cattle
L Asterococcus mycodes (Borell et al 1910)(@% -t like organism (PPLO)
#(Prokaryotic) 315 # $# L A U U Mycoplasma Genus o/ of o -
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Sy &5 S Fried eggf $(Coolony) G §ui-ur s »(Non-motile)t
A d"; e F L RingL Coccoid bodiesd_s2 mii_ bW Culture- s
it Z wDNASRNA Uil QLU A B Ut uigr vt i

/,u,gflJﬂu:ét{uut_uanug/Lg e e L,L}:’_wz_nc,g;,cfm&;”’,uv’u,;m)f
-~ U b-gSugarcaneTe 25 S

(Keywords)ﬁlﬁNj/:;g 12.4

Grassy ) =+ 5t/ (Sandal Spike)—£+1 Ji< (Chlorosis)y™ 2,5 (Stunt) <
Tetracycline «(Ratooning)_G s, «Saprophyte)e=l: 4 (Parasite)l? «(Shoot

Heart )3 < r {Semi root parasite)iy uLfb 4 (: Digitonin <Melathion antibiotics
s Bunchy or Grassy appearance {Hot water treatment) J1¢ [}g (f {wood
Leaf tuft )$4& <&/ &) (Yellowing Disease)(.k: S F, 55 {Albino disease)

-(PPLO)s\-}--d«Mycoplasma) .l (Dodder / Cuscuta).ss5(disease

(Model Examination Questions)aU!/&l?w/ 12.5

(Objective Answer Types Questions)eix bt 255 12.5.1

ce Qe rides
Jz2 (b 4 (@)
Ui (d) L% (©
= Lo
& o =il (a)
AN L 21C) & ©
I i 6 ee ) il
£ (b) FE v (@)
A (d Jie (0
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SNV —— S SugarcaneTe (5 S v
2% (b) ¥ @
4 (D 59U (o)
_+Jnd~/ _______ (LZ..C/J Sl Sugarcane_Te (5 v
Digitonin (b)  Tetracycline antibiotics (a)
(Lime)vz (d) Bordeaux mixture (c)
- (L'[}W;;gdﬂ Vi
Santalum album (b) Triticum Vulgare (a)
Ocimum sanctum (d) Oryza Sativa (c)
. zéiL;(L _________ Jes/S il
(Chlorotic)—¢s.# (b) (Albino)s+' (a)
il L L@ (Yellowing)$ad s (©)
BNy N TR 1942 oS 22 F1 i
g 24T (b) I (@)
(D) Aty (©)

~t-—eAphidsL 2251 ix

Melanphis indosacchari (b) ~ Longiunguis sacchari (a)

-u:t(‘i — L o (d) Assamiamoesta (c)
e A B2 X

d"(b) (@)

= (@ ¢ (©
(Short Answer Type Questions)e Uy bt l2 o 12.5.2
Ehewl e ]
Bl W e S ts) 2
St LK 3
e delrb i S S eis 4
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Sotae AL 2 S LSt 5

?‘L(}nc_,.?)gf‘/ Sheests) 6

Ce A e S St e tsS T

E e Sl Lt e A LSS Lridis 8

(Long Answer Type Questions)e iy b et f 12.5.3
e S e Ll e B9

e S T a LB (10

See JF gL Lades (11

Lt AL B S BS el LS g tslS Z12

e G S rie i) (13

(Suggested Learning Resources)s/s* L}mw/ ’4:{ 12.6

. P.D. Sharma — The Fungi —Rastogi Publications.
. P.D. Sharma — Plant Pathology — Narcosa Publishing House. New Delhi,
Chennai, Mumbai, Kolkata.

. G. Rangaswamy and A. Mahadevan — Disease of Crop Plants in India — PHI
Learning Pvt. Ltd.- New Delhi.

. R.N. Singh - Plant Diseases.
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(Block — TID3 %
A e$ U Uy 13 d¢

(General Symptoms of Plant Diseases)

$

a1 3¢l

o 13.0

i 13.1

e S U Ut uny 13.2
k(e 13.2.1
Necrosis 13.2.2

< 13221

Blight 13.2.2.2
Scorch  13.2.2.3
Scald 13.2.2.4
Canker 13.2.2.5
Wwsr  13.2.2.6

v qtbuny  13.2.27
Anthracrose  13.2.2.8
Lvs 6Ug s 13.2.2.9
el 13221
b 13.2.2.11
edrbuny  13.2.2.12
Scab 13.2.2.13

Rust 13.2.2.14

Smut 13.2.2.15
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im% 13.22.16

Hypertrophy and Hyperlasia 13.3
Galls / Tumors 13.3.1
Warts 13.3.2
LU 13.3.3
Witche’s broom 13.3.4
Enation 13.3.5
Hypotrophy and hypolasia 13.4
Loz bU% 13.4.1
UL o i 13.4.2
Leaf narrowing 13.4.3
(b A e 13.4.4
Rosetting 13.4.5
LT 13.5
IS F 13.6
S R 13.7
eyl (s 13.7.1
ety Jol ez & 13.7.2
=iy ol elin 13.7.3
PIR-(SYET 4 13.8

(Introduction)/ng? 13.0

5 uy@,_uj[}m&up@ ui'u»gauu?ujz./ ,li(Pathogen)L?z Py 24Uy
fw@/@uwnfag J!(Symptoms)ahw-+31g JL:«LU&GULQU;;{ u.t?:ﬁ d/ui_u:/&nd/(//
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FE ket B Sk b o G bl e a1 S5 0 ey
G SIS i Ly 41 s

Syrys ,UU;l-Hypertrophy and Hyperlasia‘Necrosis-ujJnJ LA ik d/ Sk
o/;%Rotstusts,LT:Wounds (5}<Spots PR P w@ﬁu(u’!-wz.lg/r_g; u(djtg. 52 -
Sk LUtz it- Gl S e s S T YUt Uy Sl e bt el pU -t
U P et Slen AU 2 L6 e e nl F e U™ Ut Unsg S G peur L
T ”/“%4‘,):?(:93}4/ MUz U Uil / L}{J}I‘L‘jﬂu}ﬁ ( e P
L“nz’: is(dwarfing) st~ U~ U224 (Chlorosis) f s S LU { u:“/ J (leaf curD gy
i AL S e g S g S ekt e S SUs e S P e
e P Sy

(Objectives)»#G+ 13.1

éc;g" 0% i-gé.lpyo//l: K llle U(UX/'(;_‘L J@;Jlb‘ Kl JU%J'(: o w23 éb,g J!
Aot & L0l B e Ul e Jo Ut Ussgs frNecrosise Ty § s
Y.

(General Symptoms of Plant Diseases)< ikl d/ UgemUsy 13.2

(Symptoms)etik Qe #6(Symptoms) e Lik e Ul 19Ut JTup@ =2 KUy
Morphological ,uj@nﬁlﬁ/?u»gowﬁ-uj&g&g; RN T ATS W Ol Yl d/u’/t.
i ul-uj&atlk{,fd&{,/}béuﬂug 94 nu’f kS ﬁlﬁuﬁug&.u"’{ -wohwég@gsymptoms
S U bl el (Internal Symptoms)etie sl =l $# Cytological Symptoms
L“tgu/ Symptomless carriers ¢ e ﬁéuu;!ujz.uf Latent virusesgs s iu el §# =
Ungis L(ijtugw&&?amuﬁuugmLﬂl;uuf‘amfwufrwufuﬂ,ﬁ_%
_‘LL“(?LQJ/ Masked symptoms I A6 =il o X
(Morphological Symptoms)al.ﬂ&(}yé"’ 13.2.1

=l . -« sk §(Morphological symptoms) ik JUE Z 1.3 Ak &L;g/ Ut
WA
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Y P /ﬁuﬁw-Necrosis -0
-(Over development)‘a‘jnc; s 204 1-Hypertrophy and Hyperlasia (i)
(Under development)‘a‘}n[ ¥ Utu1-Hypotrophy and Hypolasia -(iii)
Necrosis 13.2.2

(Y e erb e oo bt FEEUP L Ussgsitissues Uit s Ut o ur? Ul
IS T2 P G e LU AU Ui g Lo o sy 25es 2 e 52 L P8
et 1 Lot Ko §3 S 60 pUivtur 2 Lwﬁv_+vﬂmd/}£u% PN,
-t bzt fNecrotic SymptomsFifisz-
(Spot)e=>  13.2.2.1

¥ 4u;1{ U v x‘,-‘aufﬂ(spots)u;f’;uf =k be —Necrotic Symptoms
i Us?sd_s% s / e UL e /f Jl PumleﬁwLn¢;£ L # Y P yE
;?u:z;f Blotchy e ik 1 g Z s fss’ Zwéf L Ly, /vu;f’;ge-ujz‘i/ specksl flecks
2l w Y Fasleaf spotsLl;&c,ufﬁ _‘af d/l(:ul‘auﬂf =t L

Shot holes -(b) Tar Spots  -(a)

J“Shot holes«fj Phyllachoralt» 2 sl Calssizsie #1207+ A Tar Spots
_Cercosporaﬁﬁ‘_ugz.lguéurf J umluj[}gf ul_ujémﬁv_uﬂ’ e S nfj u? L

(A). Blotch, (B). Tar-Spots and (C). Shot-Holes :13.2.2.1.%*
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)
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Blight 13.2.2.2
late ﬂf’tal?‘lg!z.ﬁc_—é.%’ﬁ,ﬂ?ojl?‘at‘%gj/@/}é:-%ﬁl/l%%ﬁbﬁ@;d/l{:

_blight of potato (Phytophthora infestans)

e —na

Blight:13.2.2.2.f
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

Scorch  13.2.2.3
injl/LU)JU-’/LU}?::/JH‘LL’Mu’:]lﬂoﬁG.L@/@ld?LLb’T}jC/ J%&(SCOI’Ch)@J@I

-Elm leaf scorch disease_‘gt"nuyué\/eins);u"’d’

Scorch:13.2.2.3F
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)
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Scald 13.2.24
o/“b“f-‘a‘?a/w u@/’u’luﬁu:%ob“ﬂu"’f/;lur}éJﬁc,umtEpidermal cellsZ U
Plum leaf scald disease :Jlf»-u:zé’_lg};g; uﬁaf JSAEIL

Scald:13.2.2.4F
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

Canker 13.2.2.5
Zio}/;gfjfg_+dead area..{!uﬁCortengijJ&,_‘LC@'JLJ(%JLL/.{I,
_u;?d“_lgﬂwu;/lgLuguﬁlujz_nf/ﬁ/&auyyu/’gn

Citrus Canker (Xanthomonas compestris) :J&

Canker:13.2.2.5/f
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)
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(Die-back)ts»  13.2.2.6
—e by yus éauyml‘ama, /‘Necrosi54¢_ LU U}:f;/ U]
Die-back disease of Chillies (Colletotrichum capsici) :Jé
(Damping-Offb/ getibUny  13.2.2.7
-u:/Z.lg/ 4uﬁJ/;iu3£2_ s =(Seedlings)esy j!Lnﬁ;uﬁ Ui
Damping-off disease of seedlings (Pythium spp) :Jé&

(Damping-Ofit./ LRIy 113.22.7F
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

Anthracnose  13.2.2.8
_‘at‘n(éj..{@/’J/l{,ﬁo)‘b’*ag}éluﬁ;){w%:
Mango anthrocnose (Colletotrichum gloeosporioides) :J&
(Streak and Stripe)ises’6Usles  13.2.2.9
-ujz_njl/jvéuﬁéui@ului}?uj(Necrotic areas)<2, (> Streak
BTV Y B &ynéuﬁéuf,,g@ w2l d LU SIS Stripe
b sut(Monocotyledons)UsiE i
(Ring Spots)e=sZsJS  13.2.2.10
Necrotic )i n & LUY 0l UM U5 -t el Y T U £ Ring Spots
LUPZ s I F . b’,;f | yl;ﬂﬂé&,-@?é’_n/b/ 2b Z(Chlorotic areas)eF. /Z;/f; | (areas
Tomato ring spot disease :J& - s
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(Ring Spots)e=s L sJf :13.2.2.10F°
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

(Rotkl» 13.2.2.11

Rots” ugj_ugﬁ(Decomposed)Lnﬁm’;n; /%Ld/@/?;;gug e/ Rot

e Ly S

Uttt bbbl b A2 e WL b s SRots

Root rot of turmeric (Pythium aphanidermatum) :J&*Root rot
Foot rot of citrus trees (Phytophthora parasitica) : J&Foot rot
Stem rot of paddy (Leptosphaeria salvini) : J&Stem rot

Budrot of Palms (Phytophthora palmivora) :JéBud rot

Fruit rot of Cucurbits (Pythium aphanidermatum) :Jé*Fruit rot
Rhizome rot of ginger (Pythium spp.) :J&*:Rhizome rot

Yellow ear rot of wheat (Corynebacterium tritici) :Jé& :Ear rot
Black rot of crucifers (Xanthomonas compestris) : Jé:Leaf rot
Brown rot of Potato (Pseudomonas solanacearum) :J¢& :Tuber rot

J& 1t nRotBs JEPithy stems.siWoodydg-utl nZT b U7 siBsRot

R - DX D X

s SRotsd s Tt Uy K7 s(Pulpy fruits) % s/ Red rot of sugarcane

Soft rot of Vegetables (Erwinia spp.) :J&
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Dry Rot-(B)-Soft Rot-(A) :13.2.2.11F°
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

© ® “(A)

(A). Root and Stem Rot, (B). Fruit rot and (C). Tuber Rot :13.2.2.11
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

(Wiltke S »6Usy  13.2.2.12

L L Sy ez s A (Turgidity)F G2 sz Ut U2 Urelie§H6 % L Wilt
I é_ndl,aglédg e U s i S0 sT 7 (Xylem vessels)e_ 3.z . ERrY Sui-ut
_‘L[}n;’» K

Wilt of Pigeonpea (Fusarium oxysporum) : J¢-
Scab 13.2.2.13

% / ot n(Sunken)i v s\ i we Al sl s i sx® J (’ Je / Scabs
s S

Scab disease of apple (Venturia inaequalis) : J&
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Rust 13.2.2.14

pE L -l w1l epidermis2 g f S(Pustules)UsTi_sZRusts
-~ nSpores s u):i’ul_u:z;;é £l (Rus) et b Ll

Black rust of Wheat (Puccinia graminis tritici) :J&
Smut 13.2.2.15

SUPC o e tnss’ LG S sy sz 2 e 54, UF S JS deos sl < Smuts
Sy w3 Ly L e U - (c7 L U7 UY U e b i uf(Shooty)dﬁ
-(Basidiomycetous fungal pathogens)

Corn smut (Ustilago maydis) : Jé

A B

Smut. A. On floral Organ, and B. on leaf:13.2.2. 158
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

4% (Powdery)$s4Mildews  13.2.2.16
m“downy”(}’iu:zMildeWSLZ/ /’u/?»b(lp-ujzz_nﬁfc;urjz L en i -
“Powdery”
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4;”’45& d/u:%ftad oAl JJI_‘ggnﬁw’u:lm —T—? 8k - :Downy mildew -(a)
u""Jujd"_lgnfj;}';JIJ’?ujZ_lgLaz’/}(l"c;_o/“t?-u,?Z.n/b/.&;L.f;&”lgg;mcguﬂf’
2 ﬁw’uﬁ‘[‘f’?j nd LU UIEJF =l
Downy mildew of grapes (Plasmopara viticola) : Jé&

Powdery mildew -(b)
e LU/ ugl/?ui/;lu:z"‘a/ﬁf;MyceliaLur?z 2ol L sfoh gt i)
Ut Ung et oot s 16 o S gl o U USseatreb o id Ly i =)
_wz_njl;/4Weeds/;lu?mugﬂq’:uugu&j m’:ug/wcu’uﬁu}‘;

Powdery mildew of grape (Uncinula necatar) :J¢

Powdery Mildew-(B)-Downy Mildew-(A) :13.2.2.16f*
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)
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(Over-Development)Hypertrophy and Hyperlasia 13.3

Ll oy el e L éli S U U Yy T = g/;é n f’ =i P
e Qo oy e St 25 L ﬁjd#):“ G o § Uk s b S tn ¢ . -(Hypertrophy)
st il dd_n 6t Ud S 401 (Hyperlasia)
:Galls / Tumors 13.3.1

(7L Uy g e -utZ s A = Fungal myceliumzf 2L wi | 05 Ussy

-gjjz_}’z/b/f{,u&./ﬂufﬁol?;lu"’g/;lur‘?

Stem gall of Coriander (Protomyces macrosporus) :J&

Galls Tumors:13.3.1%°
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

Warts 13.2.2
_u:za“_nfu,ul;yg’uﬁéﬁ:muzf L«gdiz.nﬁc;(Tubers)u’/,:f/;lufWarts
Wart disease of Potato (Synchytrium endobioticum) : Jé

Warts:13.2.20F
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)
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Leaf Curls 13.3.3
Lo F ALl b S PSENS P b S e LS S
-t

Peach leaf curl disease (Tophrina deformans) : Jé

Leaf Curls:13.3.3f
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

Witche’s broom 13.3.4

e PS5 e Lty UEE Lk e S LUt U e i L d
e Qb P Le ol

s (Corynebacterium fascians)y /;Qc(Taphrina)af‘; ‘Witches broom disease

-« T Viruses

Witche’s broom:13.3.4%
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)
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Enations 13.3.5
(Outgrowths)f Lx&nd 4 lduﬁc, (midrib)_f//[}yug uf//j/ éf d/ JsEnations
_uj‘:FC%Jc;J:JIﬁjﬁldQcé}{J:;V,:-uj

Pea enation mosaic virus :Jé&

Enations :13.3.5.%*
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

(Under Development)Hypotrophhy and Hypoplasia 13.4

el 5zt G o e L 2 L P e Qo B Ut Uy e Ut Ui
i
Chlorosis 13.4.1

Ulecttosr et ST K P U Unsgs 20 £ 5 ot 2t 6 - KU % Chlorosis
oS Puk JJQJJChlorosis-ujZ_lg}?{%uﬁleujzz_lg}?g;z;_/nﬁtfdﬁuru%ufg{ié
—ur sy’ JtU e Ty £ ?Chlorotic symptoms_‘attgn..f’tzdggr_uﬁ
Mosaic 13.4.2

UREE 2y e P et L L i shsiie e & 2L e S AUt ST AU
_uj;;é bkl 2 < tberMosaicy/ 12360 4 Ly

Pigeonpea Mosaic Virus disease :J&
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DISEASED

A. Mosaic, B. Mottle, C. Vein Clearing, D. Vein banding:13.4.2
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

Leaf Narrowing 13.4.3
&@Jﬂ‘”,//Jf/&ym,tuf/u:utﬂr_ujz_wﬁ&g LJu:uﬁz;_u“w)ﬁ
2w 26l ¥ Laminar tissues/;lu:zﬁg oo A EMain veins 102 Uk U aid P e
_urdz g A Hfern leaves' Ut & Uit
Tomato infected with TMV :Jé&
Stunting or Dwarfing 13.4.4
b et A K b S ey e Lo e LU (e U el LA U
e thjﬁo,uw’uf SEAIEs e Luuﬁ et x(Dwarf)
Barley yellow dwarf disease :J&
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HEALTHY
r's
DISEASED

v

Stunting or Dwarfing :13.4.4 £
(Source: R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana)

Rosetting 13.4.5
Yy Y TP AR TP S -l ~S(internodes) J* Unge /U Rosetting
_u:/;;é laf;uf(Rosette)%f“/“ U / J ug%cw( _.«Lgn/;lujz_lgﬂ

Dwarf bunt of wheat (Tibletia contraversa) :J&

(Learning Outcomes)( C«dlﬁ/‘ 13.5

o u»gmg}n&’ IS uﬁu»gu!?ujz_/ R gTARTID! %‘ge(Pathogen)ajz -y

IL 0 et ISUA S b oo don b e § U e U S - e b bile £ Sk

o e P Uk Ul A A a6 U e S(Necrosis)e L § ol sl S8 b Uk
Ut b el ((Hypotrophy)V 52 { = J»*'\(Hypertrophy)\/ 5

mildews.sssmutaustrof-anthrocnose-canker<blightspotseLiis . JZNecrosis

chlorosis tumors «galls % & ﬂ s P LEE Loyt En b b S Lo s
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3%&@Jd/l§cJu/‘¢duﬁé"lJlL’//dlb‘gotlk({ugztg_ujz_nﬁlﬁuﬁy &jﬁdwarﬁng/;l
_‘gﬁﬁbgui;%(:g/géj_éz_ub“/“mm%

(Keywords)ﬁlﬁj!d/gb/ 13.6

«Necrosis « Morphological symptomsDisease symtpoms «=lik S Uk
Die-back «Canker «Scald <Scorch <blight <Spots Hypotrophy <Hypertrophy
RustScab WiltRotRing spot«Streak and Stripe -Anthracnose <Damping-off
Enation «Witches broom Leaf curl < Wrats«Galls / tumors Mildew Smut

-Rosetting:Stunting«<Mosaic<Chlorosis

(Model Examination Questions)c«U!rL}G’l;y; 13.7

(Objective Answer Types Questions)e iy f ol s 13.7.1
-t s pb o CHypotrophy iusge /b
L}{’L}f (b) g;{f;i;l (a)
#hE sl (D) Dwarfing (c)
gl v b UszPowdery mildew i

nAC) &6 @

“ZwJ () LU (©)

Bt PSSP = 115 Witchers broom  .iii
=3 (b) 27 (a)
Creeper (d) Dwarf (c)

BY AT I S Al v
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1. R.P. Singh (2021) — Plant Pathology — Kalyani Publications, Ludhiana
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1. B.D. Singh (2017) — Plant Breeding : Principles and Methods.
2. R.P. Singh (2021) — Plant Pathology.
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Concept of Cultural Practices 16.2
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Cultural Practices 16.4
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