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(Herbarium Specimens of Angular Leaf Spot of Cotton and Citrus Canker

Disease)
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(Classification) ($ £z

Kingdom : Bacteria

Phylum : Proteobacteria

Class ; Gammaprotobacteria
Order ; Xanthomonadales
Family : Xanthomonadaceae
Genus : Xanthomonas
Species : Axonopodis
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(Symptoms on balls of Cotton)=liwg it Zuy:1 25
(Source: Plant Pathology by R.P. Singh)

(Exercise)&p

_éﬂ'gji‘a&ncg)d/(:/}gfd/b d//)/?u%(fi/d/gjg pAS
&5, 4 (SymptomalogyZ Angular Leaf Spot of Cotton ¢






:(Objective) 42
Sk (Citrus Canker)/yvd/ u/f

(Introduction)/gff?

e B LSl e SUA Lo S s e %

G vbinegt fn L 1827-1833 Ut s LS K f o e (e sl #
—e LolTe(Lession) st Ul ¥ g ory 00/

Uz U2 UF e s L s sl £ i e Sr1910 25 L i L2 6 u;g(Pathogen)uf,/ e
i< ulﬂ‘a&?u( G Ussy LCitrus

Ukl v{iu{m} ui'ul:»;mjrtt{u%f *

e ehinaboane Qeed B S e U Lok £ e flenpbSble, %
e bkl S S

et F S r e Peten i butl S LUt umie o P

e e (F irbesstte s Lo PP Syl e B2

Jf"c,z,/d/gc,uﬁz; LA Y P F SISk T SR LSk K

EES N AR o e S

(Classification)(§ £:.o .

Domain : Bacteria

Phylum : Pseudomonadota
Class : Gammaproteobacteria
Family : Xanthomonadaceae
Genus : Xanthomonas

Species ; Compestris
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(Suggested Learning Resources);qumu/ '4:{

1. Plant Diseases by R.S. Singh.
2. Plant Pathology by R.P. Singh.
3. Plant Pathology by G.N. Agriose.
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(Viral Diseases TMV and Vein Clearing)
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Tobacco Leaf Showing Symptoms of Mosaic Disease : 2.1F

(Source: Practical Botany — Microbial Diversity, Algae and Fungi — Semester — [ by Satish Kumar)
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Sub
Class
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Tobacco Mosaic Virus (TMV)
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Structure of Tobacco Mosaic Virus : 2.2J¢

(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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(Bhendi Vein Clearing)f /:b/wd};ge’
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(Source: Practical Botany — Microbial Diversity, Algae and Fungi — Semester — [ by Satish Kumar)
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Tobacco Mosaic Virus
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Bhendi Vein Disease
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(Suggested Learning Resources)s/»* L}mw/( ’4;{
1. Dr. Satish Kumar — Microbial Diversity, Algae & Fungi — Practial
Manual (Pg. No. 52 & 54).

2. Practical Botany by Bandre and Kumar
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(Study of Early Blight of Potato, Black Stem Rust of Wheat and White rust of
Crucifers) (with the Help of transverse Section of Infected Parts)
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(Inflorescence)t>-(b)4usispotus (@)azlib (S ke L g 3. 1
(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)
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(Source: A text book of Practical Botany — 1 by Bindre and Kumar)
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globular
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o G e 1 33

(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)

(A)

(B)
Ul O St A1 (a) 3.4

(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)

30



(Exercise) Jp

_&_ bt A Z(Symptonalogy)etik £ $ A JIF i S UssgCrucifers ¥

Antheridia, conidiosphore, £ U/« s S otas# ol é TS d/ Py~ PAe
&5 Jb§0oganiumusiconidia

31



32



(Objective) 42
A K e  STL

(Material Required) s#*($s2 ~
~LL3}’ZO/)/JU}}LVJ.5,?/J2J_LZ. KJ‘E“&J/}’J’/LKU)?:D;C"

- #s(Microscope)¢s:s.#Fast greenSafranine ek by iz 2

(Introduction) 3/

-‘ggn:,,?}d/ u’a St(Alternaria solani )GUygg EAIRe S LT, K
_Lgélp&g(lm/ul,;u:zz_lpz.ﬁﬁugv ufu;"l.liu;}urj/}luu:Jc))/;ulut'«)ﬂf,: PA¢

Division
Sub-Division
Class

Order
Family
Genus

Species

—‘Ld/bﬂpb)kja—q&l&d/’u:uzjkzﬁ PA¢
(Causal Organism).»¥.Z 65 &

(Alternaria solani )39\ 2 I

(Classification) (§ £z
Eumycota
Deuteromycotina
Hyphomycetes
Moniliates
Dematiaceae
Alternaria

solani
(Potato)s7 :(Host) ¢\ 2
(Symptoms)e il
G b Llme e yuie A BN Ak ¥
bbby S AP p et de Uil S M e o
—urd s b gusid1 {Concencentric ring)ﬁ)< /cui'ur.’”;u@/? *

33



_‘Lu}(g“)UJJJM!K_ﬁug)j)/1£u}f”)/?1}b(Li pAS
Y. RN ST =S S S C R
_ujé »y(Affected areas)LUea/“L“»uﬁ(’ r PAG

A) (B)

(Conidia) 5L (Alternaria solani )3us\ & Ab)ez s iz LT () 3.5F
(Source: Plant Pathology Book by Dr. R.P. Singh)

(Procedure) /6.3 /

_+vﬁg(Rectangular Block) 2 6T e
S OAMiddle)ss L S 4
2w 2
S 2 e salihr A

AL Mg

U B (I (i6Fast green-Safranine.sie/

NP AN S YN S

S onienE L EasP

R - S DX ¢

34



(Observation)s.4 >+

_Q,?Z_lgl_ncfg"v:ﬁ/:?‘atnﬁf/?iyg/iﬁ‘cLl,ui@:%:ﬁ%L
e bn P P eoPuris ik siHyphae

o (Stomata)tssie &S 0 /w}p’g/

_inl Lo ﬁ,u(Muriform)thgm:Luégzung_uﬁ Us /5 e
—et 6 /U stz(Longitudinal) s s+ 4 4/ Mature

epidermal hair

conidium

S GKConidiaJ,!Conidiophoreuﬁu% TPI2E Ul 3.6
(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)

A

N

(Exercise)o“/

L bR A Lc«tﬂcédﬂgdbd’_nabjﬁl
2= ,¢ (Conidiophore) .4 4 ¥ »sConidia k1L S PP Lunis® o
- 4(Diagram) JGEU!

35

A
A



36



(Objective) 42

Ajlbfgd/lgjju&«uf&!:u}‘g

(Material Required)s/s*($.s #

-‘L&na/)/({uﬂk/d}g/;é}_LZ,K(T.S)U&)?J//I/LK&JC’/

(Microscope) ot2.# Fast green Safranin. ¢/ . c.{lwf Iy Dy -y B
Ny

(Introduction)/gff?
e Qe SGF SusdUla-a Qb Byt Ut L a6

e Bt U I S U S L ais

ce Qb ek FLEE f bz B Ut LAS ks iubanndE

e SIS t r Ld mgtodt %

e LI F B b w S SNBSSt e

9&7 o;uuﬁlii_,v_guf Lo J(Cultivation of Resistant Varieties)&f( FIrdk g PAg
_um}g (Race)uﬁu & J(Pathogen)uf u.,%bacfc oY :.S;Jldjk;.dg ¢

ety foml L) ég e u‘é B+~ (i Puccinia graministritia <

_basideospores.s/Acciospores, Pycniospores, Teliospores, Urdinospores

(Causal Organism).-»#.765k

Puccinia graminis f. sp. tritici

(Classification) ($ £:.2 .

Division : Eumycota

Class : Teliomycetes

Order : Uredinales

Family : Pucciniaceae

Genus : Puccinia

Species ; graminis f. sp. tritici
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(Host) ¢\ =
(Wheat Plants);;géurgf

(Alternate Host)b e’ Al
(Barberis valgaris \S zA

(Symptoms)e ik

Uredosoriy(Uredia)y % .24 U7 Ut s tsr® e E P Soliy A (Postules)/ sl
Y-

T bie it S\ St Uredosorus

SIS Z gl st it v b = Loy C(Bpidermis)y” sl %
[ ¢ Uredospores * Uredia iy N7 < Uw L o ~e tt SLIET Ve

-JtZ b Teliospores, Teleutorspores

Linear to )67« FTeleutosoriiTsz upl ntde ,$572 sy L urd %
_tln 6L 4 $(Oblong
S nE N e p 1 E L fie e S Sk pSPT K

bl

¥Uredopostules ;z-(b)-c=:£ Pustules (Leaf Sheath_(a)§ e F 3L 2ol :3.7F

Teleutopostules ;& -(c)c.o> (]
(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)
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Pycnium or
PYcnidial cup

upper surface
of barberry leaf

aecium or
aecidial cup

lower surface
of barberry
leat

%42?.56 4 -(b)(Pycnidial cup) =y 1% £ ph(@echb Uil s d 3.8

(Aecidiel cup)g.~
(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)

39



(Procedure) /K;{q/

-« t./(Rectangular Block)! wJ= e o K

S L sa S SEL ST A

_ugu;,{gf'gc—uJﬁﬁ'/ﬂufcﬁé.nc’fﬁ.ﬂ&d.w)Qﬁﬁt’f PAS

/2l Lactophenole Z 2 /Stain= Cotton blue.s! u:”///?i’uﬂf E LAkl ¥
_ujé S 4 Permanent< Fast greenusiSafranine 4|

(Observation) o4

(Mycelium)f.fl'-/"{ L

s el P& Iy {Septate) i (f’"{ R A¢

o 0/, Globular haustoria? & JF i sld fi el %

(Nucleus) s L Uil £ & 1 L £« vt (Dikaryotic) £y /;(SJ/ fjj‘f“'/ A A
-t n

(Uredospores and Uredosorus)gj I/ (j‘” Ve d/ “@LU:;Z

(T.S. of Infected Leaf of Wheat)

e t(Lesion) 3 LA S F $ /L6 8 - «Ju (Uredopostules)szs £ sy wird
_ujZ_WZ.n

L nZ(Epidermis) s § gl 2 g i, Uresospores$stiUredosoruss s U u’? PAG
Y2y

_‘Lt'w §E M T T pases§ s mr iy ¥

_+‘3}’2'"/.JJ’UL{J’z}&}/}’/}’(EXine):}M Fu_+3nd/; /,,uuaw,&, ) J J sy PA¢
-wji(lntine),“;u»ﬁp
_ujjJ(Germpore)élmcf.vP St bl | iy ST
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uredapustuls

exine

intine

nucleus

sfalk

(B)
s KI-(D)e 22194 29 sRupture epidermis-(a)  SG¥ sk AFIZ S £ 3.9
(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)

Enl LS AN SIS F S Luwd

(T.S. of Stem of Wheat Showing Teleutospores)

_wz_l’/jf'&f 45l o Teleutospores ¥«

T L EE s 28 ple q&(j&/f \Teleutospores %

2 UL $5.0s(Bxine) 21 U l-‘a&vzu’u ALK /14)[}5 s Teleutospores, ¥

- (ntine)s +Jn(j4

e, LSS e S —ctatis o Telutospores sUsls 2
_937}7@;@‘5 = . & 3L Teleutospores (Epidermis)-.si i gk W
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U e Ut L S JE S Lo/ A g sy L und 2% o\ 214 Teleutospores .
_ujza“_/ 2 uugéd /:./gz-g_jjé’_//l}Basidiosporesm

L host epidermis

teleutospore

B (A)

L s Li_(b)Rapture epidermis-(a) SG¥ 19 L F17° £ 3.10F
(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)

Uik S RS S LG

(T.S. of Barbery Leaf Showing Pycnidial Cup and Pycnidiospores)

-wiwgzkﬂp{,i/d{;l&’é_g%
“4(0sticle)ﬂ5/&+méw.{gﬂim‘gmh}?’&ﬂ?ymjﬁuL;,/@;i,;gvg,ﬁ

-t
Sl Ll)/!;ﬂ)(}z u:/“‘d/ReriphysesF!_‘gttggg b{(uﬂb L.f/&/tuly'lf;/f %}L_,Cm
_wTJReceptive hyphae

Szt Z L 2 | (Spermatiosphores) e (E Z s g ﬁi’y*g
-2 t:(Spermatia) | Pycnidiospores
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receptive hyphae

= periphyses
T sz i =" ostiole
: i i I e e —=- pycnidiospores
_: A el ? pycnidiophore
‘.- : mesophyll
2 s He o secondary
2 W 2. mycelium
E _ > 9 . peridium
P (&) 0 Vet
B E%Eﬁg 0o aecidiospores
. @ ﬂ @
b 0% © )
a o @ D disjunctor
& Eﬂ@
@@ @@E@

aecidial cup -~
JSE¥Rupture epidermis AecidiosporePycnidiospore s L z4 3.1 1
(Source: A Text book of Practical Botany — 1 by Bindre and Kumar)
LA TS F S L
(T.S. of Barbery Leaf Showing Acidia and Aeciospores)
TP Acidiagl e Lan  *
Disjunctor cellsisd_ouwtle L ss Z sl v S LsS rsAeciospores  ¥¢

_LLVW

_ujjiPeridium}/*l‘Lm! /La4gf J"” u’f LinsI€Aciospores PAq
—< e L Sporophores/ o UJZ.W#.&L@%U: ~ J Acedium ¥
_+VT}7¢7 L L;!g;;!ﬁ;;!ér:ﬁ S rAcediospores DAY
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(Binucleate) 454

(Remain viable) [} &
(Spot) s

(Clivate)ers*

(Resistance Cultivation)G%, A7
(Postules). s

(Conidia) ¥

(Resistance varities) 3|71

(Key words) 5@I(§ ){K
(White Rust) {4+
(Cultivated)s £ =26
(Local Infection)uﬁ‘? {2
(Hypertrophy)di/ £\
(Pathogen)e./ s
(Race)d‘f
(Mycelium)(:&/ L
(Hyphae)Z_|

(Exercise)g}?

_éd/h,.?/u}!gﬁ}t’{u’l%&ncgﬁd/u’égf/d/k’:d/jjoyutaéu,ﬁ.f PAg
Permanent slideé;;dib«méj’!} s J &/« Puccinia graminis tritia DAY

Pycnidial cup<Teleutospores-Uredospores <4 Uk Ve e ps &J =y d/
) Leos® uldﬁ J ey é e Ut d’f i¥Aecidiospores<Pycnidiospores
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(Model Examination Questions) < Ul (35*125*

R Mjﬂgd/k:.jj,gif” -1
< ol %‘qﬁlt{w/,u‘g-_-_ﬁzwjg J. .f);tfutaéur{ 2

]

e GGt E s U F S 20k LS § L ab d/um; Crucifers -3
_é =olo d/ S bf d/ Ooganium.s/Anthredia, conidia

~SectionsZ 1t St»« Puccinia graminis triticiz st pa sz urd 4
LB ol L W J(Spores)uu;g.ﬁjléu’u/

-5, & (Symtomology)eliw Z e kb -5

& b /6T S. Section 2. J7 6

*’élpd/ S &
_éuﬁ.;fd)aglﬁéawré’g;uﬁd}iéélgd&vt)’”(};l
_;l?./ Causal Organisméd i J JIE 4o J J»¢Crucifers -1

R

_éathid/lgdu!_ncAlbugo candida -2

R

O Bt kS 3

T
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et Y /,ub,'/Oogamum 4

R

-’d;’fft’K(Family)uul;LAlternaria solani -5

T

-‘L&}’Zu.fé_){fgf/ /5193%61@0‘ u/ < Alternaria solani -6

IR
?tamlf[g}y/ ¥Alternaria solani .7
T

_‘L&ncuﬁu/d/k.jnydﬁiéug -8

R

_‘at‘//l,g;.}’/ UL }Zm‘LUﬁ 52,/ Puccinia graminis tritici -9

R
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- vk z(Alternate) s £ Puccinia

_%L’LUK‘LULM% /y{‘& Lu:;f

sl =Y. {,uﬁ:iu’ e

2 ek S S Lund

-10

R

-11

T

-12

R

-13

T

(Suggested Learning Resources)s/»* L}mw/( ’4;{

1. Practical Botany — 1 by Bendre and Kumar.

2. Satish Kumar — Microbial Diversity — Algae and Fungi — Practical

Manual.

3. Plant Pathology by G.N. Agriose.
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i3 i Ui S 406

(Microscopic Observation of Fungal Diseases Slides)

.

i

\ £ /T {Wheat Rust) :(Puccinia)y{v{ % oglie $008 K T £ Ugde § i

{(Phytopthora infestance) U’M ! !szﬁ&lg:(White Rust)(Albugo)s£*(Alternaria)
42, #6(Late Blight of Potato) sty STe ke

*

prdry
LA E SIS A S z-§ (Wheat rust) gusi L Und, AU Jeiur
K3l Gt Z(Telial Stage) b » k= s(Uredial Stage) b o f iz o usi urd ¥

i

Ly
S ¥ uﬁ/;(Stages)Zwu(Aecial)ﬁi ul(Pycnial)J:"g L U% Z(Barberry) § z4 PAG
-/

Ly /S Sekest-Susal(Alternaria), 2 AT

LGS I3 B it S Hr e A

LSS e N ey ST Ak

(Wheat Rust)yvg

ST P Lumdesasiy

287 (’ JEFssding /(Uredopastulus),&;L;Ayipg/?“%éu;,f e

BETAES oS B LT P A S %

L iS5 La s Ll gt vz U up{g u##(Uredospores)eishsy . ¢
-t

Gsbi-c Qi (Exine) 1,0 metiv /gfc;umgm,_‘amwﬁdr‘%g IO S khsmstd e Yo

N e

_+3n(7£-‘¢31k~((1ntine)gi/;
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iy L d e I

-‘a(}mj‘% Intinea4&,/;!/5 L Z#(Exine) 21y c«{,[}) adu
_ujz_n;?//»uf;/}g}fg/gﬁ

_u:zjd/(Germ Pore)@urcf.t/ Sl 2. J!g;&u;‘!uﬁ JI
_UZLMJG'LL/ML/Z/@;{LUJQ/Z}%/{’,

Teleuto sorus

as 5
Teleutospores

T.S. of Wheat Leaf through Uredopores of Puccinia Graminis:4.1%
(Source: Practical Book of Botany, B.Sc 1* Year, Dr. M. Raghuram & M.V. Rao)

AU FEE

_wz_njg4u£ gj;yiﬁ.‘fbgz;glf:j “ /uui'/"TL(” ¥

642 s(Leaf Sheath) 2« 35 L2 UL/ S uszsATeleutosorDS s 5
-t w

-‘L(}lg&{c‘_g} J R 8 1 u)/;g}‘:’Lu,;;J;i,;nu,4 J %
-‘LVMJ:’&)/?&le)&))/’)dxjdﬂu;ﬁr;{fbﬁ
-‘L&nszcﬁﬂu"%};)&;ﬁ-‘at‘n&c;u’/ig)uu/}@;lfbﬁ

-‘agn&/lg;&u}l
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DiplOid )o?//l:-’iu;l_gjz—@dJ:/&’fcf/u'g-wz_n;f/»ufgﬁégzkﬁb PA¢
~Jret: (nucleus

2_7}54;14.1;9953”5,;1u,4 4;,?5({&@?2&155;;4,,;1‘),/,;,1&; Jugx;/},;;’%”,/?uﬁi pAS

-t
_ujZ_//lg (Basidio spore)< .k s4- /ga:v“,w L"L/ufu:ﬁ :Jla,é;i:gj;g}’:&; PAd
Uredo sorus
A Uredospores

" Ruptured epidermis

T.S. of Wheat Leaf Through Teleutospores of puccinia graminis: 4.2
(Source: Practical Book of Botany, B.Sc 1 Year, Dr. M. Raghuram & M.V. Rao)

SFE P S LG b snd il 355

_ugz_mg/j” d{;luf & z4(Pycnidial cup)Jlf,Jzévgcé.gag“Luu),ﬂr‘ A

iy S8z (Pyenidia) i, ¥

Wil Ll gl [buf’“) g3 SEVG - f(Pycnidium)ﬁﬂ:’gv{i A
& (Ostiole)ksf U _ath

-g_j“?c“‘i/(Periphyses)cjﬁ t{/ Ul i Ju?@lg&g WP J uyuiﬁgi A

.t (Receptiae hypae).a)' du o2 5 ACdins s ¥
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B i v el £y §(Spermogonium)yis J:;g Ki’y( ¥
(Pycnidiospores)<.x gi’«}i/ < ,-ujz"’: (Spermatiophores).is Y Ut
By

e s(Haploid)=s" .,Q.J:i .

e

* T | ':I e ‘ l : 1 har Cad
T " I (i il el
F » o {t‘ _.r-:' | mercalary
! i¥ i Al ) ;E“fr*- Cadl
) M i T T Juncior Calf]
W, i""l:- ﬂh'.p""!

T
ks

Plurifian

T.S. of Barberry Leaf through Pycnidial cup & aecial cup 43 F
(Source: Practical Botany — Microbial Diversity, Algae and Fungi — Semester — I by Satish Kumar)
JUE S LS mhe s
ke Ede Lo an %
sz i$0 La po Lz sl vz SporophoreeJo & s, 41 L )
-~ s(Aecidiospores)e i s 4211 Z(Sporophore) 4.
et B S IB S e bl LA
-l t(Aecio spores)z_/;gy;ii/ g ;?_u:szljﬁ ;U;UJ g sb ZEL
- tw(Disjunctor cell),“léw,L/wuc.,Quyuéuu),fam
_ujLan;f yII Y-y
-9&MPeridium)é$d ﬁﬁ_‘avm/ﬁ;u@’ LIt Ui 2

N - S e
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(Alternaria) £ /I

e Bt AUy LhbS 2S5 Fo s e st kil L 2 )

-‘a(}g (L{iaj_/5£(Conidia)uC; ﬁ-taég(gl,ﬁaj_ﬁé,ﬁf’ I e

My e 4 s(Branched) s & F ¢ ys , £i(Conidia) <
-l /& (Conidiophores)

S Ur 0 s LU % UL usin g ln L L f(Conidiophore). i
g T

FG b oo FF 2o w £ Ssz o $# F(Conidia) ¥ £ _F. Py
g n S F ui‘..ﬁ; 21510 /"’7 -l «(Septate).

et 130mme 300t de - bt ez 20mme 1207 -

_‘aénwf J(Pigmented)/lg;[}, /;._Laglgég/lg;&/?udl AL

Ruptured
Epidermis

Conidia

> Mycelium

Host Cells

- TS. Host leaf showing ruptured epidermis and chain of conidia:4.4.f*

Alternaria Conidia

A
A
A

X X

(Source: Practical Botany — Microbial Diversity, Algae and Fungi — Semester — [ by Satish Kumar)
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SIS A, = U»L(Albugo):?ﬂ

W LS E sy Sonsien st e 5 a’ (el Aol L EFS S
-Llw

Y 21y FJ /§ NIV 4L (Sporongiophore).ts.zs.

L FJ /§ RIS 4L (Sporongiophore).tszs.
_df//?/ujz_nLﬁd}%‘&df&;ﬁl}//bu}yly..«Ci/z

-~ s p(Spores)e— s g1l

_ujZ.an; S/ (BasipetaD 2 V!(Conidia).ﬁ; !

I bt F J.J;ﬁ/ufuu;y/j/d/z;_m_‘a&”5,;@;44;‘ﬁwz’.nﬁg;/wn’u,/, .,672,
-

et e s A1 2l by e b i

_Q,?Z_%a}’{,fd‘lgéJL‘gt‘}’Zua)/u/)«,uuf/;

Albugo Candida T.S. of Lost Leaf :4.5%

(Source: Practical Botany — Microbial Diversity, Algae and Fungi — Semester — [ by Satish Kumar)
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(Late Blight of Potato)stty T ks
-‘a(jn:,(Phytophthra infestans) ™" 197585 g o LS e - ivg.éb;/’i&%d/ﬁ

b4
<

Y
ce b b gurtonu Eund el LS U
_‘a(}n 6(Brown spots)ez se s ;%o SU2
e bnd Ut St iy
Y 2005 )V VS PRy IV SRR P IR Y, =B 1Y S =R 4T
_+J/ 2/ (Tubers)us@ a5 S % S o
P PR SN UL I S =Py ). ) Pty
ce B LA
~urd a2 (Seedlings)UsE £, sl 4

_Lgdmy“(Sporangium)u1»/;940‘ l/iu’ IJE 5t o

D T X D DD

Ll @ la f i ni b 2 yusinogp & s (Z00Spores)e i s 141 s sk
-t
_uji_mumdg c_—(jU’f Sum S v Pronll I s

R o, @&“ T ——— SUMMER

e

Zoospares and sporangia
penetrate lval surfaca
wither through stomatas or
dirsctly thraugh
apufarmal coll wall

sporangis wash off

leaves and o sad

infacting tubars prior
o harvest

SPRING mm‘_&_— e

Infected seed and voluniser
potatoes Pathogen overwinisms in cull
potato piies and volunbee:
patatoss missed after harves!

WINTER

The disease cycle of the Late blight of Potato Pathogen p. infestans : 4.6

(Diagram taken from Google)
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:J

Gl Lb?f J?U;IPycnia;/;g}fg (Us sk };*:)’/514_/;9;fg/g(Uredospores)y(g/ =T
o L I jfd;g;ﬁmiuo; '/u_;’uémvtiuj@éigwu}gufé
e AL GBS £ S itk Z(White Rust(Albugo)s& o
S WISt AL unl 2 e
e gLy sTadne)
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S el
S‘észuﬁ,?&@;g;;,gmé;uwéf;;uﬁwé’_zféwowg};u
‘Ut ofch ¥l (Puccinia) st 1

T4

_ujz_mggj;gauij%éu};f 2

T

-ujZ_n/g’;/;ec,uf 4“4;_5(Barberry)d ok 3

R

e 38l IF FU(Albugo) £ -4

T

el s 4/}b(u!/(Albugo)}?fu -5

T
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‘e dne g AS Sy dieie) 6

R

(Suggested Learning Resources)s/»* L}mw/ ’4:{
1. Dr. Satish Kumar — Practical Botany.
2. B.R.C. Murthy and K. Rama Krishna — A text book of Common Core
Botany.
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(Block — VD61t

%J'JMW@/&Q@@:&%

(Isolation and Enumeration of Bacteria from Soil)

.

e

z.gapf/éymw bael (>(Amino acids)EJ s¥ i if )k <8 o&ﬁ’&(ﬁ u”/ 4ts
Populatione= AT 26l 12 bi o Frimfl 2act e o257 Ut S Uit t
e b e Uy F15520 1045

CE kol 20 S e eI S o8 P Qi £ L unsy o8
Ubrair 5L 28 U i ((Rod shape) 2 | 2% =i ﬂf e ULEE Y- Qo st
G L Saolle Jg;‘é#;F’ufufa&’-ujz.n&]r‘:‘ié("ﬂfﬂguﬁul (Pseudomonas)
_LLWL/wM@ e & /’LPlating/;luﬁbe e S E P
yedvs
Lyt ALy i F Erda § AN K
LgS el e AL oo Ly 2 UR S At e
LS8 2

(Test Tubes)d &G’ImPippetsqung LR L i M LS kS w81 P S
—tln )it Microbiology labsze T ~s(Distilled Water)&go/gi(
S 3t

Solution 4t/ J# 61 LUt S U1/ Ly UtStock Solutiond S f7 b5 &
_%Wk(vww}ljg/]uﬁd%lféi_/LPour Plate/Lf/:"/uﬁqi,’,d},ﬁjc;LﬁgJﬁ
S e LS, me%wmuzu%-ugjﬁ‘uﬁ%u S U# dilutes S Iml Ut
—e bWl 2623°Cn35-5°CL LysTS
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:Enumeration

L P iUt o et Sl LS 88 2ot ¥ L5 e
e $aud tSamplestE 4
Serial Dilutions and Plating Microbial Enumeration

st s il o b\l U Co A D L0 S 550 s(Strains)et Ly A
S et id Ui $rsf e U f

e M ES ol 25

Sar 2

—c b6 2 St RS U1 oW 45°C S L KUt Waterbath
—pintf bl j’«g.uﬁ;lﬁugj,?uf g -ujZi/J}Jb(J’“an Culturable technologyf J
_%W&(wﬂ&fg e & }'LPlatingul\_,?f TS s W
S ke P P A e

e oSG UL I oo KK SE

ce b owled e & S L Plating sl GF F i -

¢ itest tubes<ult 311 ml pippetseed S 4812 81 F Ut & Z Pour plate
_9WbﬁuﬁHot air oven416O°C,§g 1% (Steralized).fg:,(:& 74 Us 72

L MOX I

Peptone — Sgm

Nacl — 58m

Beaf Extract — 3gm

Agar — 15gm

it Wt Autoclave ¢ 121°C S Uit Y 2§12 Fs # /Distilled water 1000ml
UV Fe5ytchamberZ Laminars/(Pippetts) s Test tube«§1 23 f LI L& e
_+w%quight air flow
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L“tgmjui"f QLS (lf 1.3 ml distilled water % | l,/g (Test tubes) uf;f;wj/lg
WU Laminar air ﬂow/(Petry plates)u"‘éd/%(ﬁ-‘at“tgmﬁui J e L'}L%"‘ib{! ¥ Iml-«
eI T B J&G”id/udﬁ Iml_c tt W.£30°C J#Incubater s s1.0! Ll tt
—e o L3 Sowoed, 252107°J# Imlte s
3rd

Laminar (i ,-< b U Agar mediag P ULE U1t UJF 6 Ut ekl e
/U8 < Laminar air flows'2.k( 4 L Incubation periody iV -t Utair flow
el
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Preparation of dilution

Weight 1 gm of soil

Ne—>

138 LT3 L3 &S
el Vs A Ve Yt 28
i » » »
Iml | | 1ml | 1ml |
I solution {solution | solution
ﬁ 1 ﬁ 'ﬁ |
1 gmof soil  — = ; b
mixed with 10 | 9ml 9ml | 9ml
SDW , ml | Sbw | Shw | SDW
Ly sow &, 8
10t 10 10
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Isolation of Bacteria from Soil: 5. ldﬁ

(Source: Google Photos)
(Exercises)f/
Serial dilution £ 1L b2 f1p et et £F mSaotom, 2o 9T
2R A $r&Feh LE P Ltechnique

67



68



69



bt
?éuﬁ,;éfd;éolzlﬁéoUI}’Z’%)uﬁinéé@JoL)"&J

5,20 TS =R (Y15 S

T

s PLI S §IEE 2

17

BB S S L Gt s 23

T

?‘afj’” (“ZEnumeration -4

17

(Suggested Learning Resources)s/»* L}mw/( ’4;{
1. M. Gopal Reddy, M.M. Reddy, DVR Sigopal, K.V. Mallaiyah — A text

book of Laboratory experiment in Microbiology.
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L?C)ld/ﬁyd/uéﬁém

(Fungal Isolation and Enumeration)

_LLV/%;IV/.ﬁ/u‘éLL/L&’ZQ)WK.L/,;u’l

Jrl
_qf SIS, (}}JKJ&' 025 Kb /f /,u/f” /JQ -2

s Ss 2

Rt

£ psmid kel 2

u’“// Y K3

il 4

(DBLZY F 4590 25

(36)44 4 (sterile)J] :,(f iz -6

& rsterile J| :,(f iz T

(DA 25100~ 8
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106 Soil

+ VIO Sodl Dilution
g0 ml 0.85% NaCl

107 107 10"
a ml 0.85% NaCl Spread 0.1 ml on replicate
+ petri plates containing
1.0 mi previous Dilution appropriate medium

++

incubation of plates at 37°C for 24-48 hours
in an inverted position

l

- isms
Count number of colonies of micro-organ
in each plate using Quebec colony counter

L Dry weight of soll
Procedure for estimating number of microorganisms per gram of soil :6. 1

by viable plate count method
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(Suggested Learning Resources);qumu/ '4:{

1. A practical manual of fungi and fungicides - Clarence M Weed.

2. Fungi experimental methods in Biology - Second Edition - Ramesh

Maheshwari
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Tikka Disease Caused by Cercosporidium Personata: 7. 1P
(Source: University Botany — I Algae, Fungi, Bryophyta and Pteridophyta Editor S.M. Reddy)

"“--'-;.E.;:I'-J-'-T'-"I'—"Ez}

Tikka Disease Caused by Cercospora Arachidicola: 7 2F
(Source: University Botany — I Algae, Fungi, Bryophyta and Pteridophyta Editor S.M. Reddy)
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(Source: Practical Botany — Microbial Diversity, Algae and Fungi — Semester — I by Satish Kumar)
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(Suggested Learning Resources)s/»* L}mw/( ’4;{

1. Satish Kumar —Microbial Diversity — Algae and Fungi — Practical

Manual Page No. 146.
2. Practical Botany by Bandre and Kumar

3. S.R.K. Prasad — Editor C. Manohar Chary (Pg. No. 252) - A text book

of Botany.
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(Suggested Learning Resources):l}”@mw/ '4}{“
1. A practical manual of fungi and fungicides - Clarence M Weed.

2. Fungi experimental methods in Biology - Second Edition - Ramesh

Maheshwari
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Maulana Azad National Urdu University
B.Sc. (ZBC) VI Semester Examination —April — 2024

(VL}”{,)Q&J/;‘:UJ}?)& J(:p/l{.

Time:3 hrs Marks: 35

Group — A

1.

Prepare a temporary stained slide of a given infected leaf. Identify it,

draw a well labelled diagram and write its comments. 15M

. Write the Procedure of Isolation and Enumeration of Bacteria from

Soil. 7.5M
. Spotters (Identify the given spotters, A, B, C, D and E and write its
comments. (2x5=10) 10M
. Phytophthology: Herbarium Specimen File 2.5M
PAQAQAS
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