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Figure. Bacterial colonies growingin a Petri-dish containing
nutrients.
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Figure. Gram stain
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50 Chapter 1. 4

tuke soil samples within 30 ¢m below surface

bet air dry

S— o h shake 10 g sail in 200 mi 0.85% NaCl for | h at 100160
.[ﬂﬂﬂﬁﬁl'iﬂfﬂli rev. /min

|

decant and filter through paper

|

pass 50— 100 ml through membrane tilters of 0.6 pm
POre siFc

|

'

cut membrane filler inlo pleces

stick filter pieces into shits of tomato stems and wrap with
parafilm

Proliferation
positive

Fast diagnosis of the crown gall pathogen. Agrabacierium
sumefaciens in soil by means of membrane filtration and bio-
ussay (from Kniscl, 1938)
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Diseased puant

SelecHon ':.:'! Muceﬁ:‘.:ian of

young lesion diseased tissue

i 2
Washing or
sterilization
of tissue

—

\{(QL =
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01 mil O1mi

1 _:.:Om.' E_’ Lo

5 Serial dilution of C‘:rnl -ﬁ'
raw suspension

Microscopic
examination
of bacteria

5': eaking of bacterial

SuUspension on qagar
and incubation

Selection of different
types of colonies for
further characterization
and culture on agar slants

9

Determination of morphological
and bicchemical properties

of the strain which induced *%\ . .
the hypersensitive reaction est for -
i % pathogenicity x\\

Mo symptom \

Hypersensitive 10

reaction of the - - .
tobacco leaf lest for Fig. 5 Steps for isolating phylopathogenic
virulence virulence hacteria (modified from Klement, 1970)
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Fig. 3 Plate-count technique. Scheme of the dilution row and
calculation of living bacterial cells

< AN

sSUSpension
Dilution
09 ml
dilution
L 7 . o \_/ \_/
1:10 1:100 1:1000 1:10.000 1:100.000 1:1.000.000
/}.1 mi lm ml \
0lml
Spreading \zzzzz2227) ez
Incubation 25-28 *C

Plate-counting

Calculation Number of colonies x dilution of sample x10 = number of bacteria per ml

' i I -
30 «x 100,000 x10= SGGDODﬂDx3x1OJ‘=‘lI&§é AN 04‘9!-“



Chapter B

A

= f = o

4/ Sterile stoppers for test tubes (a); Kapsenberg cap (B, (o)
aluminium cap (<) hand-made
or oollulose plug:

=
Figr
Cap-0-Test cap (d): straight

(ralled) cotton plug () machine-made cotton
() aluminium screw cap (h): plastic screw cap Rimless tesi-tubes

uscd for stoppers (a-d) and lipped test-tubes for stoppers (<) and (D)

Loopr meadle

Drigal=ki
Spatula .
Screw clamp

S T

= Folle holder

] _———— Insulated handle
twood or plastic)

Starmnd (wood)
= Tererls for transforring bacteria

Figr. 2
” % o 0 "
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Direction of sStroke
of the spatula

bacterial

BEryros ot
(0.1 rMmil2

SUSpensSion

Figr. £.3 Spreading a bacterial suspension on the mpar surfuace of a
FPoiri daish

I 1o tube 2 with a loap. The

S Transfer of culture from tubc

ey,
held with the little fingoer

Collon SlOoppers aro

Fhg. 15 Vessels flor acrobic cultivation of microorganisms= in thin
layver cultures (maodificd from Schlegel. 195%5) 1: Erlenmoeyoer
Mask for colton stoppers 28 Erlenmeyer Mask for Kaa Ppsenborz caps
or other metal caps 2: Fernbach flask 4: Kolle flask 5: Penicillin

lask
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Gram reaction

|

Gram-positive

Insoluble in 3% KOH
Aminopeptidases negalive
Clavibacter

Gram-negative
Soluble in 3% KOH
Aminopeptidase

positive

Corynebacterium

Archrobacrer

Curtohacterium

Rhodococcus Oxidative or inert Fermentative
Oxaidase negative
Erwinia herbicola

Gliding moulity, Non-motile. Motile with

spreading growth smooth colonies, polar Alagella

on agar, short or short rods,

long flexuous rods, oxidase positive

oxidase positive Flavobacierium™

Cyrophaga

Flexibacrer

Oxidase positive Oadase negative
poly-B-hydroxybutyrate (PHB) or weak positive

inclusions present PHB inclusions

absent |

Prewdomonas cepacia®™ I

Preudomonas paucimobilis*** Single poiar flagellum: mucoid Several polar flagella;
colonies on glucose medium; butyrous colonies;
brominated aryl octane pigments brominated aryl octane
usually produced, lysine pigments absent, lysine
decarboxylase negative, nitrate 1o decarboxylasc positive. nitrate
nitrite negative Xanthomonas Lo nitrite positive Xamromonas
campestris pathovars ¢ Pyeadomonas ) maliophilia

* Flavobactena with peritrichous flagella have been recorded butl appear Lo be rare { Hayes or ol . 1979)
P cepacie s often pigmented. variable diffusible pigments may be present.
e Pigmen) adentified as a caractenoid (nostoxanthing (Jenkins of wl.. 1979

Flroweleerr £ Primary differentiation ol aerobic or facultatively anaerobic rod-shaped bacteria from plants which may produce vellow

ar arange colonics {(muoditied Mmom Fig, 2.3, p. 23 in Fahy and Prcsley., 1983) "I A x‘ "I :,Sx .04 x‘
”» ”» L4 °



Peptidoglycan
S um - \ i, s )
= =

- Gram e A
i - 0
' p-nsmvef s =K EFI i) 0
' cell wall Cell wall < ; ( { ;i . 4]
t 1 ) | 1 [}
( / , 0
o 1 T 1

Plasma | ! it

e’ membrane|] !} i

(a) Gram-positive Protein

Peptidoglycan

Lipopolysaccharide Protein

S um
iy
- Gram- /{
tive i
N nega Outer
\ | cell wall S EmBrane

Cell wall <

" | S Periplasmic
\ gel
“!' i )
Plasma membrane

(b) Gram-negative
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Table 2 Traditional inorganic bactericides and the relatives L Lod Lad

Chemical structure Target plant disease
. < 5 Manufacturer
and name and causal organism
(CufOH),) -  CasO, Bacterial blight {(walnurt)
(Bordecaux mixture and its relatives) (Egli X. . juglandis
and Sturm. 19%1) Bacterial leal blight (ricc)

X. ¢. orvoae

Bacterial blight {pepper)

X. . vesicatoria

Pustule discase (soybeuan)

X. . glveines

Citrus canker {orange)

X. . cnrrd
Remark: The traditional Bordeaux mixture has to be prepared immediately before use by mixing copper sulphate and lime solution. To
obtain stable spray suspension instantly, the ready-to-use lformulation of tribasic copper sulphate (CuSO, - 3ACwWOH), - H,0O) with
appropriate emulsifiers and stickers has become available. In Europe, most commercial copper formulations lfor agricultural use consist
of copper oxychloride (CuCl, - ICW(OH), - nH,O); Cupravit® (Bayer), Griinkupfer* (BASF), Vitigran* ( Hoechs1), Cuprasol® (Spies
Urania) and Waker 73, A mixture of the copper salts of fatty and resin acids scrves as an emulsifiable nON-corrosve foliar protectant
with better plant tolerance than inorganic coppers~{Egli and Sturm. 1981).

S

Basic copper chloride kusugamycin Hokko Chemical
mixture Industry, Co., Ltd. Tokyo.
Japan
Basic copper chloride T5.6% (45% as Cu)
Kasugamycin-HCI 5.7%
Surfactant and mincral powder 1B. 7%
(Kasumin”-Bordeaux)
{ Suhara cr of. 1966) Bacterial discases:
(Kanda e¢r af. 1977) Angular leafl spot
(Kawaguchi and Wada. 1985) {cucumber, melon. lettuce)
(Tsujimoto and Sato. 1983) P. 5. pv. lachrymans
(Wada. 1985) Bacterial soft-rot (onion)
(Wada ¢r af.. 1986) E. ¢. carotovora
Baciterial soft-rot (lettuce) .

P. cichorii

P. marginalis

P viridiffava

Bacterial shoot blight (tea)

P. 5. pv. rheace

Bacterial brown spot (water melon)
P omrarginalis

Citrus canker (orange)

X. . pv. ofrri

Fungal discases:

Blast (rice)

Puricularica orv-ae

False smut (rice)

Uisrifaginoidea vireny

Gray blight (tea) -
Pestedario rheas or sp.

Leaf mould (tomato)
Clerehaspeariverry fulveer

Cercospora leaf spot (sugar beet)
Cercospora bedicola

Early blight (tomataoa)

Alrernaric sofans

Leal blight (tomato)
Phiviephirhora infostans

Powdery mildew (mclon)

Splcrerorfreca fulfiginea

Downy mildew (cucumber)

Pxewdoperonospora cubenxix

Anthracnose {(cucumber)

Cerllerorrichum fagenarivim

Anthracnosec (lca)

Ceodletorrichum rheaesinensis
Remark: Kasugamycin is an antibiotic used solely for agricultural use without the cross-resistance for ;tn‘linnglycnsid.e antil?ior.:cs of
human use. Kasugamycin exhibits a wide range of in vivo antibacterial activities against plant pathogens. The mixture with basic copper
chloride strengthens the wide range of activities against plant pathogens

carmni




322 Chapter II. 6 o ' ‘ M)M Lﬁ)ﬂ Sd‘sﬂ‘

Tahle 3. Synthetic bactericides formerly used for crop protection

Chemical structure Target plant discase MGauTaciong
and name and causal organism
.CI) Bacienal leal blight (rice) X. ¢. pv. wryzae Nihon Noyaku Co. Lid.. Osaka. Japan
C— C—NH2 :
C-—(ISE-——NHz
o}

Acctylene dicarboxamide
(cellocidin, Cellomate )
(Suzuki o wf., 1958)
(Okimolo and Misato 1963)
Remark: Cellocidin was originally isolated as lhe antibiotic active against Excherichia coli from the broth filtrate of Streptomyces
chibaensis. Later its synthetic preparation had been used as 1the bactericide against rice bucterial leaf blight in 10% wettable powder
formulation. Cellocidin exhibiled stirong antibacterial activity against Xamthomonds campestris pv. orvooe.

_ _@ Bacterial leaf blight (rice) X. ¢. pv. eryzae Tukeda Chemical Industries Lid., Osaku.

Q_Cl_j:_N_CH Bacterial shot hole (pcuc!'l) X. ¢ pv. pruni Jupun
S S

3-benzylideneamino-4-phenyl- | 3-

thiazoline-2-thione

{fentinzon, Celdion*)

{(Yukushiji ¢ al., 1967)

{Yaukushiji er al., 1968)

Remark: Fentiazon bad been used as Lhe bacicricide against rice bacterial leal blight in 1the formulation of 50‘% wetlable powder.

Fentiazon does not have direct antibaclerial aclivity against Xunthomonas campesiris pv. orvsde. The metabolic activation of this

compounds in rice plants was suggested but it has not been defined chemically.

Tuhle 4. Soil nitrification inhibitors

- Chemical structure M f.
and name anufucturer
Clﬂ The Dow Chemical Co.. Agro-Organic Dept. Michigan, U. 5. A
| .
el ? Ct '
i

2-chloro-6-(trichloro-methyl)pyridine (nitrapyrin, N-Serw: ")
(Goring., 1962)

CH3 Mitsubishi Chemical Indusirics Lid., Tokyo, Japan
cl NN

I |
CI—(IZAN’I\NH;;
cl

2-amino-4-methyl-6-trichloromethyl-s-triazine

(MAST™")

(Wakabayashi and Okuzu. 1969)

(Wakabayashi et af. 1970)

Remark: The nitrification inhibitors are the compounds which lnhlbu the oxidative conversion of ammonium cation lo nitrate via
= nitrite in s0il. The conversion is operated by soil bacteria such as Nitrasamaonax, Nitrosocooeuy, MNitrosoovstis, Nitroxaogloca, Nitrebactor,
o= Nitrospira or Milracysiis. As the nitrate formed is easily eluted and lost from arable soil. the availability of nitrogen fertilizer is thus

i;'rﬂl‘llmg diminished.
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Apple flowers infected with Erwinia amylovora
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