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3% What is Plant Pathology?]
Plant Pntha!agb: is the branch of

agricultural science that deals with ﬁ Causes of Planf diseases
the sfudy of pianf diseases, their ﬁ Disaase develop sk 4od i sl

causes, development, effects, and

methods of control. It is also ﬁ Interaction between host thf
called Phyfnpafhnlogy (Pﬁyfo = plant, and Fafhoﬂen

Pathos = éu#erhg, Logos - 5tud3) ﬁ Prevention and managemenf

(A scientist who studies plart | of diseases
| diseases is called a Plant f
I Pafhaiogmf or Phyfopatholoslst | 4

)M Importance of Plant Pathalogyj .

Plant pathology is important because plant diseases: i Exampies: {‘f

® Reduce crop yield and quality . ¥

e Cause economic losses to farmers

* Affect food security

® Reduce market value of crops

. Damage forests, fruits, vegetables,
and ornamental plants

o Plant Fn’fhﬂ!ﬂgy mainly focuses on:

o Rust disease in wheat
e Late Higﬁf of Pofa.fa
® Citrus canker

e Rice blast disease

o i

@ | Objectives of Plant Pathology JM_'

To identify plant diseases To prevent spread of diseases
To study causes of diseases To develop effective control measures
To understand disease development 6] To improve healthy crop production
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-%{ Definition of Plant Disease }% -} A disease affects : i.
A plant disease is a harmful deviation o Growdl
from the normal functioning of a plant

caused by continuous irritation from & ® Reproduction
pathogens or environmental factors. ° Photosﬂnthesis
Accurdmg to the concept of plant paﬂm[ogy ® Nutrient transport

~66 ® Overall plant health

Disease is a malfunctioning
caused by continuous
irritation leading to symptoms.

99
. -o{ Characteristics of Plant Discase )-o- N

lI A i[nnt is considered diseased when: %
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Its normal Ph?siolngical Growth Yield Visible
structure activities are becomes . symptoms
changes disturbed abnormal appear

+{ Causes of Plant Diseases »-+ S
Plant diseases are mainly divided into two groups:

(1 Infectious Diseases (Biotic I}ismsas)] [2. Non-Infectious Diseases (Abiotic Diseuses)]
These are caused by living organisms These are caused by environmental or
called pathogens. nutritional fac.tnrs.H

+ Major Plant Pathogens A " é alalibllie =000 e e

® Fungi | Examples | ® Nutrient deficiency |  Examples |

® Bacteria | » Rust of wheat : ® Excess moisture | % Zinc deficiency l

e Viruses | » Bacterial blight | ® Drought I in rice I

® Nematodes | of rice : ® Temperature extremes : ¥+ Sun scorch |

¢ Phytoplasma | » Mosaic disease | ® Air pollution | % Frost | |

® Protozoa | of tobacco ! ® Toxic chemicals L i J
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A¢, Fundamentals of Plant Pa’chologg W

[0 1. Important Scientists (Plant Pathology)

®

©@ ® ® ©®

Anton van Leeuwenhoek
—> First to observe micmarga.nisms

(bacteria in dental plaque, 1683)
Robert Koch

—> Developed Koch’s Postulates

— Work on Anthrax disease (etiology)

E.F. Smith
— Father of Phytobacteriology
— Worked on bacterial diseases like crown ga[l

Adolf Mayer / Beijerinck
— Found Tobacco Mosaic Virus (TMV) s
a “filterable virus”

Doi et al.

— Discovered Phytoplasma
(M-_.jcnpln.sma-like nrgunisms)

Twanowski / Twort & d’Herelle
- Discwerg of bacteriophnﬂe

s KL o ']

Indian Contributions

® ®® © 6 O[N]

E.J. Butler
— Father of Indian Plant Pa.thalogg

—> Book : Fu.nﬂi. and Disease in Plants

B.B. Mundkur
— Founded Indian Phﬂhpﬂihﬂlﬂﬂiml Society

K.C. Mehta

—> Father of Indian Rust research 4.
—> Studied cereal rust epidemiology Wik abaidthon

J.C. Luthra & Satgawan Singh
—> Solar heat treatment for loose smut of wheat

Hot water treatment . Tm »
— Wheat : 52°C for 10 min
- Sugarmne : 54°C for 30 min

K.R. Kirtikar Tikamgarh
— Enrlg Indian worker in 'Fungi collection —

cul.l.v.ge of agriculture
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¥ Causes of Plant Disease -

T T R gm R oW = A .
I 4. Jianbnaiad dbistis Causoe : o—— Plant Pafﬁagen Cfn.ssafmatwn: —
I (Disorder) : * Biotic — Prakaryafes
I 2. Animate / Biotic Causes : * Wall-less : Mycoplasma / Phytoplasma, Spiroplasma
I (Disease) I * Walled : Bacteria, Phytobacteria,
: ' Blue Green Algae
| — Mesobiotic Causes: Virus_ |
Mgt & s ) By M i 2 | * Mesotic — Eukaryntas
¢ Viruses, Viroids, Virusoids, Prions

Protozoa, Vascular Nematodes, |
Parasitic Plants, Zooplankton, |
Nematodes, Dodder, Loranthus |

R Sl s i, iy . Wl i i i ot

* Abiotic —
1. Adverse Climate Conditions :
Temp., Light, R.H., Rain, Hail, Frost, Storm
2. Adverse Soil Conditions :
Soil moisture, Texture, Structure, Nutrients, pH
3. Chemical Injuries:
Pollutants, Toxicity of Pesticides

4, Impraptr Cultural Practices

B e T AT ]
|
|
|
|

. Obiisafive: Ralstonia fastidiosa Bacteria
e Facultative: Bacteria, Phyfobacferia;, Blue Green Afsae

X\t Historical Background Plant Pathology £%-

Pathos = Suffering / Aliment, Logos = To study about

1. Irish Famine 1845 (Ireland)
. Late E?;:: of Potato ¥ -}y Pathogen Types: <%

* Pathogen = Phytophthora infestans .
Necrotroph
= Kills living cell )
3 Duwny Mildew of Gmpcs (France)

[o
__ .+ Pathogen = Plasmopara viticola ____ ; [9 Biotroph )
3 _ 4

(3]

T —— T ———— ——— — — — - - —

2. Coffee Rust 1867 (Sri Lanka)
* Pathogen = Hemileia vastatrix

4. Bordeaux Mixture 1885 = Only living cell

» Lo Sulphate + Lime + Wate )
’Eﬁ; : 1{:‘ 100 T;J- i Facultative Parasite
=F "o oz W om nt SRIE Rel R = Grows on livi
5. Bengal Famine 1943 (Bengal) |
 Cop = Paddy (Rice) ! + dead cell 4
» Disease = Brown Spot of Rice " )
* Pathogen = Helminthosporium oryzae o Saprophyfe g
YA o Ny Wik € ) = Grows on dead e J
L Solan, H.P | 1

-
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*la

l [ # Parasitism *J
s Biftrd, rolitipaii litigam

twa or more hosts

Leaf Spot, Blight, Blotch

Hyperplasia = Overgrowth of plant tissue

Necrosis, Leaf Streak, Anthracnose, Damping off, Canker
Die-back, Blast, Phyllody - Crop Sesame -
Autecious = Parasite which can cmplﬂﬁf:cyclehwﬂmf (ex: Wheat)
Heteroecious (Canthar + Berry) = Parasite complete life cycle in two Host
God of Rust — Puccinia = More species (ex: Rust) A
Mildew, Powdery Mildew, Downy Mildew

-

Y

(.
b

-
=

* Types: *

—— -

(1) Obligate Parasite
(2) Facultative Parasite

(3). Ectoparasitism
Endoparasitism

@ Inoculation —» @ Penetration — @ Infection — @ Invasion —»
@. Colonization

— [ * Pathogenesis = Disease Cycle:# —

—  (6) Existence —» _Disease ﬂgcie“

2| Page 6 <

<> The Penelralion Process in Disease %=

LI L

Pre- Penetration Process = Attachment of Pathogen

Post Fenetration Process

*
*

Pre—Penetration Process # = 1. Attachment through air, water

Recagnit ion #* =

*

Penetration Process: #

¢ Direct Penetration * = Appre-Soria {ﬂppre.sorin.}, Pucina, Pyriculw'f.n.

#Indirect Penetration® = Wounds (ex: from apamﬁan}, Inseet, Stomata ,4‘-4 =

Spore | —> |_Apprnsana — [ Penetration Pegl

Ex: ] Rhizopus, Aspergillus, Penicillium, Colletotrichum |

T 5 S 8 . - 3 - S S O -

*
"
]

-

Penetration lecrugh natural openi.ngs*

Stomata = ex:

Lenticels — ex: Streptomyces scabies (Scab disease of Potato)
Hydathodes — ex:

B Bacteria enter P[ants_;n;;ﬂH fhmugh wounds ..-:.-:.'.-:-'—-_;.'1
artd' less frﬂquanﬂﬂ tn naturai ape;nmgs

4/—\@\:’& Suishti Tomar J%-/D

Puccinia, Sphambis, Titici, Xanthomonas (White Rust of Brassica)

Xanthemenas campestris Gryzna

College of agriculture Tka.mgarh
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Vn"uses, V:rmds Mo&tcufes, Fashdwus Bacfem

* Du'ed' Penetration :
- Fun&;, Nematodes, Parasitic, Hfﬂﬁer Plant [

p 8 Sudiinﬂ - ex: Usﬁfajo smut of Jowar

—

Post Penetration = }

Infection, Invasion, Colonization

2. Downy Mildew of Jowar and Bajra o Infection = Parasitic relationship
. with host
3. Bampms off
= Pout Waive e Invasion = Da,mage.
ex: Wilt of Chickpea , Club root of Cabbage, Pythium e Colonization = Cﬂfﬂn& start, grow
— Buds = ex: 1. Pea Rust, 2. Witches Broom, 3. Phyllody of Sesame A ARy a5
b e |
= Fl'.nwer ex: Loose smut of Wheat . E""}ﬂf : -D.“”ﬂ& Ny, Pﬂ-ﬂlﬂﬂeﬂ PI"DCIH.CES :
| different substances which include |
~ Leaves  ex: 1. Wheat Rust, 2. White Rust of Mustard : Enzgmes, Toxin, Growth Hormone :
P Sne ancpomcas s e ok g s et J

'-' '. .-.

= Polysaccharide which will help in o 4. Development of Disease in Plants
Colonization in the host e

t. Disease Triangle
Colonization = - e
—— o

1. chapa.msife = Plant surface mwfh
(Haustoria)
ex: Pawdarg Mildew (Pai‘hnjan)

& Endupam.sife = 2 T&F‘“:

— & Intracellular = Haustoria go
into the cell (Nﬂrﬂfmphg

L » & Intercellular = Haustoria = L. Dt.w.m Pymmd

grow between cell
( Sclerotinia disease) % m

— ex: Fungi, Bacteria, Nematodes

Pathogen
[ T o e g o i - - -
i % Virus, Viroids, Mycoplasmas invade ! F Ninis
: tissue b‘-j movm& from cell to cell i 3 f.'
intracellularly ; ! i peiney

—- College of a‘gncui‘ture Tkamgarh -
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Characteristics of Fungi:

. Fung; are eukariotic spores, Fmducinﬂ

fﬂscnspures), with generally saprophytic
(Sematic), presmt{y jainfs with somatic

structure are Filamentous, Branching

* Typically surrounded by cell wall
(chitin, Cutin)

____________________ 2
i Absent : Ursnneﬂes whose cell wall I
lk is composed of Cellulose |
____________________ ),
. Life 2 Simpla to Complex

. Saprophify = Sexual and Asexual

Structure/ unit of funﬂi E
thread - like

[ Mycaiium}" .-"J =
A network of hyphae in - g
mass or 5Hstem

1, Sepfu.lt.e myce[ium (Incnmpf.efe seFtum)

« It is divided up inte
twe or many cells

Ex: Colletotrichum, Alternaria, Agn.rim

=)

2. Non Septate m_yc.eﬂum (Delicate .-LepfumJ
It is one branched with many nuclel

~ Classification of Pltmt Diseases

<S$ = based on Occurrence:

1. Endemic = ex: Early Blight of Potato,
e BEH _FE,“,”S‘ (Greek word)

2. Epidemic = ex: Red Rot of Sugarcane, e Mucol = Study of fungi
Bacterial BIEEH: of Ba:jra K} S ? ¢

3. Spnmdic = ex: Green Ear Disease * .""Tykes = Mushroom fﬁmgi},
of Bajra Lu&as = Sfudjrf Knowledge

4. Pandemic = Corona 2019

. Her——

)
g .ﬂ

College of agrmu!ture Tikamgarh

Characteristics of Fungi :

o Distribution ﬁasmnpn[ifan

L]

* Habitat = Parasit and Hapasparasitic
e Nutrition = Heterotrophs with Absorption
o Thallus = Substaneous fho.uiu3 proper

basal), Unicellular, Filamentous
o Cell Wall = Chitin, upto Fungi, Cellulose
* Nucleus = Uninculear, Nucleous

:_Qccor‘dins to situation:

. chopﬁyﬁc mgcelium : When the mycelium
can find only on the external surface of host [- [
- Ex: Pmdmy mildew '

. Endaphyﬁc my-:eﬁum : When the mycelium
goes into host cell, tissue as endophﬁfic

celium
"13 o :g _nz&:ﬂ'
i-[ o £} a -]

- Ex: Eﬁnt
(D) Intercellular = in the cell
@ Intracellular = in side cell |

* Sclerotium = A hard resting body,
resistance structure, cant germ & from
is unfavourable conditions, which may

remain dormant for !ung period of
years & favourable, etc. Arise




d Disease Ji

S uscePﬁbIE Host

A plﬂnt capabfe of gcﬂ:[ng infected.
2. Virulent Pathogen

The development of disease depends on
three important factors:

1

A disease-causing organism capable

of attacking the host.

3. Favorable Environment

Suitable temperature, humidity,

rainfall, etc., for disease Jevclupment.

Environment

: Disease

E .
= 5w F S

"
#

<€

Disease occurs only

when all three
factors are present together.

Hosf

i

1

Pafhogen

"-""'-.

- Different, Teums Used in Plant Pathology =

Host
The plant that is attacked by a pathogen.
Example: Wheat plant in rust disease

Pathogen

An organism that causes disease.
Emr'nPJ.l: Fungus i:musfnﬁl rust disease.

Parasite
An arganism that lives on another living
organism and obtains food from it.

Saprophyte
An m‘gnmsm that obtaine fead from
dead arganic mnﬁu’

-Sympiom

Visible expression of disease shown
by the plant.

Exump[cs'

Wilting

Yellowing

Leaf spots

Enttmg

sl n

A-:bunl visible structure of the pathogen
on the plant.

Examples:

. FHHF! Fpores

. Hgﬂel:um

-Infelct:m

Enfrg and establishment of a pathogen
inside the host plant.

Inoculum

Any part of a pathogen capable
of causing infection.

Examples: + Bacterial cells
= Spores = Viral particles

9.

10. D

e
13 E

Incubation Period

Time between infection and
appaauram:a of igmpboms

D.Lseuse Cyci.e

Sequence of svents imvalved in
diseaze development.

Includes

* Survival

s Spread

s Infection

. Ruprndm:l‘mn

Epldem:c IfEF.Lthtotu:J
Rapid spread of disease over a

large area

Disease constantly present in a
pur'l'mu[ur area

.Efmiogg
Study of couses of plant diseases.

Susceptible
A Ff,unl. Hml can Eﬂ:ll& bc mfﬂ:hd.

1 Restsi‘ant

Ajllllty l;f Pl.n'.n[ to Prwrpnf
disease dewlapmlnt.

. Immunit

Complete freadem from
disease attack.

17.

20. C

Hbqpe.rtmphg

: Hyperp[ﬂsia

Wilt
Less of rigidity due to lack
of water movement.

. Blight

Rnpu;! drying and death of

plant tissues.

Breakdown and decay of
plant tissues.

Types

= Soft ret

* Dry rot

Canker
Sunken dead area on stem

or bmndu:

- Chluru-su

‘I'rﬂ!nmnﬂ d'f Brggn F!ml thpq*
due to loss of chloraphyll.

. Necrosis

Death of plant cells or bssues.

Increase in size of plant cells.

Increase in number of plant cells.

An erganism that carries pathogens
from ane plant to ansther.

Exumpla:

Aphids transmitting viral diseases.

‘}_’ ¥ Forestry
‘L

S{ZGPE of Plant 'prthofn_gy

Plant puihu!ngy has appu'..icnfions in:

¥ Agriculture ¥ Seed technology
¥ Harticulture ¥ Plant breeding
¥ Bistechnology

It hef.us in:

o Drwlnpmg resistant warieties
& Disease Furvnﬁusll'ng

o Buil:']ngi:ul cantral

D Sustainable agriculture
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Note : Fraﬁmen‘faﬂan, fission, budding in plant pathology

1. Hof_nmrpic* = Hence the vegetative part roduction &f tF ungi,*

as well as rzpmducﬂve

1. Asexual
2. Sexual

3. Arfﬁmspare" = Thick wall
(3]

- Emmpl'.e — _Sgﬂyfrium endobioticum T 4. Gdanlydos ore® = Thick wall
(Wart disease of Potato)

state are same

~ The w.sefaﬁve and repmdu:ﬁm

state are same

Asexual S_parz * = Fu.nai (once .spart)

2‘ EU. . MP'-L# = Most of the fu-nﬁi is Eu:a.rFic Seed - Spere, reproduction unit which separates
and new individuals arise on spore in life al.

— Female veﬂdn.ﬁu
- Ve&e‘fnﬁv& and repmsiucﬁve Slpore.s contain a unicellular or multicellular
~ Example — Puccinia graminis tritici 1. Conidiospores

(Rust of Wheat) 2. Conidia or Chlamydia Spores
3. Chlamydia Spore
et -{ Paaa 12 }- ———————————————————————————— -

;|8 Pﬂcniﬂ'ia
& Canidiaspum:
3. C.Ma.mbdl'a spores

Aol Frafing bud 4. Sporangispares = Zoospores

. O Methods of Sexual reproduction in Funﬁi*g .-

1. Phsmosmc Capuh.ﬁou* = Fusion of two nuclei gametes

= These invelves one or several nuclsar is nuelal
= In which both Innsmu.s as well as female scmiu are motile and similar in s.ﬁa.pu and size
= Kmyosmi = Both the gmtss are mr;phufﬂjicaﬂj- similar but nucléar fusion
takes Pﬂnﬂ in same, hence the muclei 3malt.s is same nucle
- H.r.‘tuo&a.mnu; E-:'Fuhﬁnn = [Bath 3n.m;i'u are different in shape, size and mfill‘fg.
This results in the formation of Karyogamous Zygote

2. Gﬂmfﬂnﬂtﬁl Contact® = Two and fumlc Sﬂlﬁth come in confact
(direct touch or pass ﬂlraugh}

= Male gamete passes through a pore or tube
= Antheridium, Nuclei, Ejjl. Prim-rﬂ Wft ( Dioecious Emﬁ..i_]

g@ ——ee Snishti Tomarn ~——0 ‘;{?XZ
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Antheridium
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M Fusion bodyﬂ&&[_ant pathology By

3. Gametangia{ Capuiafinn = It is the process

of fusion of either contents of two gametangia i o Aquaﬁc ﬁmsi
— Types of fusion : | f) * Isngmnu.s CoPuiaﬁun *
a) Female ymfa.ngia branches = :

ngha{ branches — Zygaspor:

Male ﬂamzf.anﬂ'ia, Female Hﬂme.fangl',n
+
Naked cell

Ex: Mucor, Rhizopus efc.

E ] [T ]
Pnge 15

i SEermaﬂzaﬁnn

E - Spermtin

E 1. Non-motile

" 2. Reaches female hyphae

; Ex: Rust Flmgi

poe

i - Male Emfg + Female Sm&

'L { 2.

. ?ruiﬁng ﬁady uf Sexual Repmducﬁon in Fungi .

1. ® Chistothecium »

Black in color, shield
sﬁnpetf with a beak,
ch.gI:I'ﬂI Pﬂdd.l.nﬁ',
mmlpl',etel'.y closed,
asci and (s Pampﬁy-
se5 are in H-&Lﬂﬁnnu.s
& structure

- . . 2. ® Perithecium ® I Ostiole
- Peridium I ]

Assi |

4. » Peudothecium or Ascostroma




