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Plants are generally treated as population rather than as
Individuals.
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Use of pathogen-free propagating material
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Pathogen — Free Seed

Lo Gt i el g L Bl )
L e lgle Juans

Al Cund) e Ay jae Bhlia - | g

Arid 38all Ghlial Jie  oca yall Cuall LEEY Gaulie e Ghlie -G @

sala¥l s & Vector Jilll lany dadk e ghle - 7z g
S5 o) ol e Al gyl Gl ped) Al 8 JaaDl g A gyl
AL slac ded ) e oY @ldy Al (e (%) «+ 4 ) Wla sl

Dy o) el ki Gl pdall G5k e 5 el Albadll sl (e

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




Seed health testing

= :
earnin




Pathogen — Free Seed

:zzw S8,
!\

':u { .
N 3'.': p
: % N .n‘ :

Q}’ar“'“g “opyrights E-lea ‘nit All Rights Reserved




Glo Jamy 50 Yo e Ga dlias sl 5 3% Of aa kAl dlyjsa
Lettuce (eall ¢lyj g dlla 8 LS Jpanall 8L ) Lgia o all L
.Mosic Virus (LMV)

J}ﬂ\éwﬁ‘ﬁjﬁwjﬂ)bn‘égmww\ u‘)sj\uAt_iLu\.A.\M@
‘)JJJ\X\ L@_AA‘ A el S «\jjj)“ L.S‘)—L A_ja.u:\j;
(e iad Al g Enzyme—Linked immunosorbent assay (ELISA)
S el T O e 3 A mjmmj

i s i (SHT) Seed health testing
e Cayaill e 5 dua g saud) oI ) el LS Koch das i Gaulai s
Sl gyl g L paSal) dlls 8 e yall il

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




=
o
£
=4
o
]
=1
=
e -]
2D
=
-
e
=
—
=11
=
=
=
=
=
[
E
s
=
=
=T
=
-
=y
e
L










JSSUM\@MM\d‘)ﬂ\m\.u;ua\)u_mw\u‘)ﬂ\wuw\@ .
=i 5 Polymerase chain reaction (PCR) 4&: 2k aladiul A jall il
HL::\A&J}M\_\UAM\ DNAJ\UAJL\\ JJMJPJLJMSLALM.\JH\ XYY
MY 2ay A ppn ade RBS) Sy s Amp||f|ca'[|on Laadl 5Y) 1A ES)
L_\;.u.a\ 4.\95‘)!.\ 58 (‘ya ‘_AJY\ &) gial (_gj DNA -l dalialll Gl sy e\q;_wl_\}

Nuclelc acid hyprldlzatlon assay Print Hyprldlzatlon TPH) 43,k
Al AauiY) 8 il g il 50a8 B A pas g dpnlin 5 A8 JSY) a (TissUe

Gluwadl (0 galAill Gy dajn 00 dajn e GAL o) gl el Jalad
Black rot of cabbage < Sl 3 3gud) Ciall (i yar-rlady A0Y) A all
ua = Xanthomonas campestris pv. campestris LSl 4 3l
Phoma _hkdl 4w il s Black leg of cabbage <) 8 2581 Gl
Loose smut of wheat <Sllailly zadll 8 bl asdill (4 5« [ingam-
4 Ustilago sp . bl 4ss 3l 5

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




gy pe———

. I, -I!. " F'-r'l
Qabbagﬂ-pl ants Infecteghwit | 88 i
@/-shaped |esiens on -

2 F, -
pical™ V-shapeg®  Lesion
lesi on/on-cabbage. 3 Insect f

3




Qfar“m Copyrights E-learning Unit All Rights Reserved

s | min e




POLY™MMERASE CHAIN REACTION

Uy Do W= e g o gl et o

prirmer

¥
=.
Another round: DMNA s

denatured., prirmers are

arttached, and the
nurmber of ik,
strands are doubled.

5.

1.
Okl i= denatured. Primers attach
to each strand., A neww DA strand
i= svnthesized behind primers on
each template strand.

—
EENINIEENEEEEEE
S T

¥

=.

Arnother round: D,
is denatured, prirmers
are attached, and the
rurmber of Dk,
strands are doubled.

Zontinued rounds of armplification swittly produce
large nurmbers of identical fragments. Each
fragrment contains the DRA region of interest,

e o e e DD

— ]
EENINIEEEEEEEEE
gty N

D
EEEENImENIEEINE
o I i

T B DD
EINININENEEEEnn
e e e o ]

Y
S
Arnother round: DRA s
denatured, prirmers
are attached, and the
rnurmiber of Dk,
strands are doubled.,

Sy I RO S
EEEENINENIEEIEE
d  T--n0

ey e
EEEENINENINNINR
ol B HO L™

Sry’ I et
EENINIIEEENEEEE
I bt

LG I AT
EENININEEEEEEEE
I e




il ol A ) Gl (e A 3G el 4S8 o) ad e Jamall
gany sl sadall LosSll o LapBlgiall ol Gy gl 5l gl Jie
(Y gl an J el Al ddle Sl Ly Sl 5 iy ladll

i pall bl (e LIS L) Lgie Cagpma 3odiaa il Ja) - |
Clai aly (al 3 ¥ (e DA clead) o o5 Al pel pall Gl e L
o paill A8EIS Ul 4 sa2d 3 jland) (e £ 3 Lgia d3 5 6 il elli DA
3\4}&\.@;\.‘\35}5@\ GUlall Gld a3 &S dede (e cuadl 39y e
a3 Gllay dlsh due) 38l COBLN, dua jall Cluwaddl e 4
TPH , PCR , 4&)k Jies)shidl 3kl mlady L sl g il g 58l

A Ay gall s 4y glasll 3kl any IS5 ELISA

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




- Y0) AL elally &l Hall Jia daSLud) 4y Sl slac V) Jalad o)) oy -
Sle bl sae § (3lBasae (yu = o) yT daal g (s da 0 ¢

Leinaatl A0 Y1 A5 Sa e AL 6 5l Lensis culilal) Jalad o ¢S -

25 Cua Al slall (e il AL g\}@\c_\uuuu“)\ﬂu

uﬁul_\M\oaA&qu\‘_gsm}.mﬁﬁoz Yo yudd daadiiall da il
MM\A.Q\JJS\J.\S&}.\M\Q Yuucj\ﬂaddummuﬁ@m

"\.\\.\J\L@.\AUAMJ}@_*&/\ YU—‘-‘CJ‘J‘-‘JJ"‘_A‘CM“—’L‘“}J‘S}‘
sie 5 5 Lo 33U sl IS puad (o ST 500 Leia imndl) liny Lais
el S e AL el Sl e

P
Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




Gih oo lll) b dadla (8 A pal) ilipsal) £l ¥
dxila GilaS g M\
Excl usion of Pathogens From Plant Surfaces by
Epidermel Coatings

“hhﬂ\ckuwjﬁwmﬂ\uw\w@&m@#\a&&ﬁ.ﬁ\
dﬁjcwd‘)um\c_ahs‘)mt;}aﬂ\&j@\u{ydhjmﬂ\ckudjﬂ
o3 5 4l 48] jial g Jilaly o pall Cusall Jlat) Jady il pedans o jainas
D()decyle w@umwojjﬁ\ 4.\3\.(: QR e aJL\.C- uhSJAS\
Sl S ol iy e LG men sL3all 138 glcohol
L_A\);ju\_uﬂ_\d..a.\hdk.\jcthYM\uSMAJJJAS\AcLAﬂWY
J.\J.\j cw\ ‘_As .LS\AAS f.a.a.\\ C\_\J\ QAA.\ ;'«L.ud\ Y u\ﬁ L.AL‘SL‘} a5 Yo
laa (A dalas o M ol pe¥l adlaY) e il =29 J gl
L@AAUA\fy\(_JAJ.\M\wJJy\j@d\jM\jekw\jJM\ub\J‘)
‘_A.G.Ja_\e eﬂ@#\a&uﬂjuw\jd\JJY\qu@ﬁﬂ\uAM\

ol (5 siuall

&

Q}fdl‘llmg Copyrights E-learning Unit All Rights Reserved




o all Bl el ) g jaliil)-¥
Eradicate or reduce the pathogen I noculum

Sospall e ald Alas el Cuall Al i) adiae S 1)
oJSﬂ\oJAL_i\J.\JSj M\AJOJMUAJAS\JW\@AML@AUAM\
uye\muﬂaj@\ﬁ\@dw\cﬂ\UAJA@\JUJSS@\"HO IS
e\m\ﬁjuﬁ\wﬂ.\@‘ﬂ&\wﬂ.\u‘)‘)&\C\/\imgj_cj\j.ca‘);.u
Jia Ul ya¥l (amy a5 La iliall as ol sl o i) e

S A

ot g_,uﬁns uéﬂ\ @ ASJJ.\A\ g\ﬁy\ uu ..... @\a;u!\ d;sl\ 5

B o T T R ST S S e

Clﬂﬂ\dﬂsﬂ L\L\.\S\b&wual;.\j\tgjj}aj\wu&djﬂ .J.\J;j\d}.aj:
(=

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




e Jie Ll 350 JLeSinY galaliie galile e (iand il clilall (oamy

AN Barberry & wheat ¢« JS A zUs3 P, graminis tritici 74!
Gkl o Jary LalaBy) Aalill ce dsaal J8Y) el (e alail) ol
Aaali 4g Hhall 028 5 s yall 550 eSS UL g da el Crsal) ola 3 50
Gl i e palddll ik oo maill 8 Sladl faa (a je daslia b Taa

(b= ll G i), s 4l

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved










garni

s | min e

Copyrights E-learning Unit All Rights Reserved




:\ﬁﬁbj-“ 59l Y-Y-Y
Crop rotation

&\}.\\a.lcj\JA\}MLA\}MJJ\@MM\UA\JAY\UAUAM\@
L@_\a_a\.m.\YMl_\.\&\}.\\juJ.\Lc JAAI;A@\J}JA}@MLAJ.\LQ j\
L;J\L_MJLSJ\MJMA\M\_\@JH\o&ju\Mi ¥ (e sl i saad @y

“hhd\hlm‘_gsj\uumdﬂjc‘_gsumujuﬂ\jﬂ

L =i 4 Ay mad Soil inhabitor ‘_;A.umj‘ g all G hdll IS 1) 5
a6 QMCJ\JMAAA@JWUMM | Long Lived spores <
\AJMSJ\AJ\A@M\} A\J\Aj\o&L;J.\S.\Y‘L\Q\J‘)Mo‘)jﬂ\u\ﬁ\l@ju\jw
Agrobacterium  Jie ¢ L8 A lle Yo o A e 33 Baa Gluad Al

tumefacienes

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




R
e R

' -:.'ll_

SR,

."




Ti-plasmid
T-DNA

bactenal
chromosome

Vir genes

-
carnin 1 ‘ : . S p
QJ — g Copyrights E-learning Unit All Rights Reserved




A

o
i
(=%
=




Verticillium Jie b yhadll (any daglia 8 Lol dae) )3l o) sl mleai
ErEEEE ekl e e Jsana Lo Jsanll (Sa g
Ol g €Y ez o) B
53l ) (Ao dery 353l Fallow 4 il dal ) glé Jladl cauall ld (3laliall
Cilasuadl) (s 5 13 silasill aland 8 2008 ) 8] Caand Lgilin 5 L))
SOAY) Ayl

Aadd (pe B Gliall Clage aladisl ) 5 AV Aadail) jany sliag o8
Ecofallow daleall s2a awiy (L)l s a2l Jis5 ) Tillage =LY
Bl i Jie daca yall Gl (azy JISA) 8 Ciand 4adail) oda
= s Fusarium moniliforme bl 4w il 5 aa ) sl 8 Stalk rot
L;;dmm)u Y Q\wﬁ@ﬁ\g%ptoriaﬁﬁugwﬂ\

Alal) saly )

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




Verticillium
luteoalbum

konidie

fialida —

preslenite
vetveny
konidiofor




o
garn . > ‘ EAgEL P
QJ Iﬂg Copyrights E-learning Unit All Rights Reserved






Fusarium moniliforme




aue) 530 5 gl

ij I‘Illﬂg Copyrights E-learning Unit All Rights Reserved




(A8l hal)) Aaal) puailiv -y -
Sanitation

Aalll S Gal) ) aladll 1 Aaale) a1 ALEY) S Jadi 028
o2 (e Aglill claiiadl o dadudl cblall ) e el ol
AdadaY)

DDl aliadl g Y1 B Ll Jaall L8 agladd) clilall e palall
el LS (e aall e elld Jary Caa i) Uiy

U5k Alay) da i Jalal ahladall Jia 8 cplalall cpidaall o)) due -
Jue o)) g Jansl) @l e 232 e cjlad cypal 8 TMV glaall &y s
i) L (e gl A0 5Y oY) aadl s @l e ¥ Bl () sibialls V)

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




sl il A€ i) palail

-
Q}m Copyrights E-learning Unit All Rights Reserved




O aall o Jary Jaall AY olSa e Lol J de )5l @l o) Jue -2
OSISd) 5 ciliaiall Jie aakiill ol gl Wl 2y il 8 dpca yall ilasaall L
Vo As Cuyiy caiady elall Juad &5 )60 8] 0p) IS Jslaa S8 a81

=
Q}fdl‘llmg Copyrights E-learning Unit All Rights Reserved




Q’JAJ-AJ‘M&MXAJ# g glAE-Y-Y
Creating Conditions Unfavor ableto the Pathogen

Lo mhaddl e dsh ) 0S5 aial Ll g 140 5l Clatidl dlls 4
bl 5 L iSl) ey ey

5L adal dsulio il s cldloall 65 G Cangy ¢ peall g Jaal) A
Botrytis sl Jis duia yall Sl LS § 4y gla

il 5 13 silenil) e A pall Cilisall (iany dlaat Jlay 44 yill Al 8 juall
.Pythium

G s pH ds G s ) som CluadS dudbiall saenY) sl
el LAY duulia e da 5

A yall lussal) Sand (e JI8 Ayl il Leiudat ol elalls Jgiall jee
oalis mill Gy e ey o lagiladls Fusarium kil Jie e
.Desiccation —agaill 5 (aausSy|

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved




Botrytis
cinerea

Botrytis

() — konidie
o

méchyrek

rozvetveny
konidiofor






fungys averwinters

in scleralio
ond phant debris,

e iy
o
such gy *" A

kil mummified fruit

ripening frui

camdin
are

ctocked or
mechanically injured frut
aré readily infacled

at

immatyre fryif
coutes early seoson sour rof

Disease cycle of Botrytis
bunch rot on grape.

conidio are praduced

an plant debris
ane stlerahio

i conidiaphore
S8 wilh conidio

\

windhorne a

infection of

young shooks,

# blossams and leaves
oceurs during

AR moist condfions
7 in late spring




F = -
o
5

L
ln..
.-.




Ame\m\uucwj\@@ummuc@@\wmm R
G| RYWON | A\Ja_\d)ﬁ\és M@\Jﬂ@ﬁ)&u‘ﬁ\uhwc_\ht;}\ac
Fusarium — Pythium — Rhizoctonia — Phytophthora Jis 4xa

M;J\L_MJ\S]\M.@JL_\AMJM\AL@JL_MSJAJJU:J&\M\Juu\d)uj

eﬁﬁw‘L.M\@@mus,d\_ew\wﬂ\duué\fy\umujm

&

Q}dl‘llmg Copyrights E-learning Unit All Rights Reserved







A- Sporangia
B- Vesicle

c- Zoospores
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Ampelomyces quisqualis

L eft: Grape cluster infected with  powdery  mildew.

Center: Light micrograph of a pycnidium of A. quisgualis which has
formed in place of a conidium atop the conidiophore of Uncinula
necator. Conidia of A. quisqualis have been released from a rupture of
the pycnidial wall.

Right: Electron micrograph of powdery mildew colony on grape |leaf
showing pycnidium of A. quisgualis in conidiophor of U. necator.
D.Gadoury (all photographs).
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