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Studies on the Pseudomonas fluorescens causing Root Rot of

Ginseng

LEE, Min Woong
(Dept. of Agricultural Biology, College of Agriculture & Forestry, Dongguk
University)

ABSTRACT

A rotting bacterium was isolated from decaved root of ginseng (Pawnax ginseng

Meyer), cultured purely, and its pathogenicity was confirmed by

test.

reinoculation

The strian causing ginseng root rot was identified as Pseudomonas fluoreszens

biotype I. The strain was somewhat different from P. mu rginalis and P. tolaasii,

considering the number of flagella, pathotype and ability of indole production.

The strain did not exhibit pathogenicity to other plants tested, such as red kidney

bean (Phaseolus vulgaris L.),

soy bean (Glycine max Mers.),

cucumber (Cucuimis

sativus L.), lettuce (Lactuca sativa L.) and cowpea bean (Vigua sinensis Savi.).
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BEN, £H Y LB, SERBN FHE Table 1o 419} o] HEES) ke At

£ Bl 2R A3 Pseudomonas B kel B R WmERo=
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Table 1. Morphological characters of B e = U‘—H/}.‘
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Capsule stain

Methyl'ene bllue stain + #ef0.2 methylene blue, safranin =
iaf;ar'un Stém B phenol fuchsinzg} 7+-& Hufpia] A dfm
e
uchein stain | o] = Gram §eft fitoln WEE 1@
Gram stain — L 5 oo 1
) ol 6~874% IRl EEM SIHEY
Spore stain — =x0] v (Fig. 6)
No. of flagella 6—38(polar) Tenh A~ g o).
Shape rod-form 2) BN HE
Size(x) 0.7—0.9%1.9 e B BEEN HHE 3489
—2.7 2 AxE Fisstw Table 224 7e},
+: positive. Table 2ol “sbd ko Yebds &£
—: negative. Fe ke B, 28R, ERARE &

Table 2. Cultural characters of the strain isolated.

: p : Color of Other
Form Elevation Margin Surface type colony Growth characters
Nutrient agar
Plate Circular Convex Entire Wet-shining Greenish Good
gray
Slant Filiform Raised Wet-shining Greenish Good Semi-
gray transparence
Beef extract
broth Granule Thin yellow
green
Pseudomonas
selective Circular Convex Entire Wet-shining Purplish Scanty
Medium characters red

King et al. Medium

Medium A(production of penazine) Negative

Medium B(production of fluorescence) Positive
Sands & Rovira Medium

(production of fluorescence) Positive

‘Wahba & Darell Medium
(production of pyocyanin) Negative
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Table 3. Physiclogical and biochemical characters of the strain isolated.

Test Reaction

Relation to oxygen Aerobic
Protease
Catalase —
Oxidase -+
Arginine dihydrolase
Lecithinase
Pectinase
PH 4.9-5.1
Without supplements
0.5% Glucose
0.5% Succinate
0.5% @B-alanine
PH6.9—7.1
Without supplements
0.5% Glucose
0.5% Succinate
0.5% {-alanine
pH 8.3-8.5
Without supplements +
0.5% Glucose
0.5% Succinate
0.5% @-alanine —
Extracellular esterase capable of depolymerizing poly-
B-hydroxybutyric acid
Growth in KCN medium
Indole production
Toleration of salt
1,2,3%
5,10%
pH
Minimum 4
Optimum 6.5—7.0
Maximum 9.5
Temperature
Miniumm 3
Optimum 2830
Maximum 33
Aesculin hydrolysis -
Starch hydrolysis —
Poly-B-hydroxybutyric acid hydrolysis —
Nitrate reduction -+
Production of levan +
+

+

I+

I +

Potato soft rot
Hypersensitivity
Production of acetic acid from ethanol —
Carotenoids pigment —
Milk (coagulation of casein) -
Litmus milk (alkaline) — (weakly acid)
Oxidation & fermentation of carbohydrate
Glucose O/F
Galactose, Mannit, Fructose, Trehalose, 0
Arabinose, Sucrose, Xylose O
Rhamnose, Sorbitol, Lactose None
Dulcitol, Adonitol, Salicin, Starch w.0.

+: positive reation. none: no reaction.

—: negative reation. w.0.: weakly oxidation.
O: oxidation.

F: fermentation.
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FAElelx, $EXREY YL BERE v 9 #DGH: Psendomonas sp. BRHH A=
'5}5}1 t}. =3t beef extract broth X;Eel] A et o] Bitte = Jelytos Wahba
B OREEW LY E&ERY KERERE o} Darrell®] #itiel] A& pyocyanin®| A:
35\ Pseudomonas spp. BRI A= L A=A ke

EET RE~MIA At B #EE 3) eI S ARAEERRY REER
£3l3 King 59 KAf#He) A& penazine HrERBERR e AEe] 43 W A LB

o kel WAHA @gro KBRS W HEe A E£2 vebid Table 33

Table 4. Results of nutritional test on the strain isolated.

Carbohydrates and sugar derivatives Polyalcohols and glycols
Xvlose + Mannitol —
Arabinose + Sorbitol -
Rhamnose + Inositol +
Glucose + Adonitol —
Mannose -+ Alcohols
Galactose + Methanol +
Fructose + Ethanol +
Sucrose + Propanol +
Trehalose + Butanol +
Maltose — Amino acids
Lactose + Glycine -+
Starch * a-alanine +
Inulin — f-alanine +
Salicin + Serine +
Fatty, Dicarboxylic and Hydroxy acids + Leucine +
Sodium acetate + Valine -+
Sodium oxalte —+ p-aminobenzoic acid —
Sodium succinate + Arginine +
Sodium potassium tartrate -+ Histidine +
Propionic acid + Tyrosine +
Malonic acid + Tryptophan +
Maleic acid — Threonine +
Glutaric acid + Amine
Adipic acid + Ethanolamine +
Pimelic acid - Miscellaneous nitogenous compounds
Caproic acid + Ca-pantothenate -
Miscellaneous organic acid Creatine -+
Sodium citrate + Cystine +
Inorganic nitrogenous compounds Nicotinate -
KNO, +
NaNO, +
Ca(NOy), +
KNO, +
+: Substrates utilized by the strain. —: Substrates are not utilized by the strain.

+: Substrates utilized weakly by the strain.
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Levan/:#Ex}l potato soft rot FiEs] 42
e s skA=lglx  hypersensitivity wk
& Bt g,
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4%l 9 Litmus 4=3L55#0 A 2] B4
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2 Frd A A5y o] A= X ¢gith
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BEe 9.50] gt

2% e Bk R EEERO 3 Rl
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< Bk W EEEEEA FIREA o Hfl
= BEAE S48 AW 3¢ 553}
Al Abzhabg-g Vel & A 3ke) gl (Table
3.

4) EEEBN HHE

SRERW HHES #R FANS FoRst
W Table 43} 7},

Table 40 o2twl gk o2 Rok(Lsp
HEEpEo mEEe Ak A%ty %
{E&%rh amino-acid A 53 ELEES]
FiFtEe] |45l o},

WAz HEHERE %S FFa HES
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£ =

Bl el A R R MRS s
o SEEL FEske Yoz : HEEy
Bl et FERY 53L& zAEx
TEHERE FLEME HEESL
vebbE RIEMES] S, MBS FaE,
B W (LR EMES £RE
A sl BEaste FEEskL gl

A Higdl 5 SRR T 5
A& A7 7F 0.7~0.9X 1. 9~2. 7pe] =] 4
o] fge] 1p elWeol FoF& iRkl .
=3 HES 1R 6~8FEEY WES
7HAE BEE ERME T REL RE
Rutao] BolstAl Hefo] =w GramPfa e
BEifelz MiFol wES AL IJAFA
gk} (Table 1).

FEEBMN MEEA B &% 9 %
BEFE Aste SR o glow Pseudomonas
spp. BRI A & fIEEY 553 44
F A3t 5Ae] gick(Table 2).

ABR BRer FAFTFE 5%0149
e 3 BFd A 450 o= pH
= ik shrbge A Fo) "Astn, =EF
FERERLE HHE T2 Bilsle 540
i wd S BEEFRS e 54

] olex ethanold] A= acetic acide] A3
Akol sarE| =) ¢fgkel(Table 3).

Bergey;s Manual of Determinative Bac-
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teriology (1957, 1974)¢] wtzl FA|FF2
Aol e WREENY, REEESEN 9 4AE4AL
21 54L& Kl 5883 order Pseu-
domonadalesth  sub-orders] Pseudomona
dineaed| 451 familyx Pseudomonada-
ceaed|, genuste Pseudomonas Bel| <3}
+ — ATFLE & 47 v

=3 #EERE B0 28 RERE
A 7}3t mineral Bl A% AFHe Bol sk
= poly-g-hydroxybutyric acidg #HilEA
o) FEEs= 54 o WEL Ko
= HAe] gleox arginine dihydrolasers}
B Aol slo.

Bergey’s Manual of Determinative Bac-
teriology (1974)el & 3hd o] ¢ HAE
7+ R PseudomonasS 53X+ Pseudomonas
9 section le] %3} lae] EiEolslx s}
gdomz #EEHkE section 1o £8lE 1
asl 45k Pseudomonaso]

SR FEY B 1A Dlbelx &
et 32 7Fx]9 pyocyaninz} carotenoids
BEMRE Eiko]l L 41°Ce] @EANA = 4
#Hol or=lvh. =3 sucrose® F-® levan
4 k@Eslz, arginine dihydrolase 3
oxidased| el FRiEol=, gelatin #ik
£ BBikol v i 9 poly-s-hydroxybutyric
acide] kSR A4 BiEE Jebish

Hypersensitivity JTHE, aesculin®] p
K538 52 Batkel 2 pectinase 42 pH
6.9~7.12) glucose 0.5% #imEs: pH 8. 3
~8.5¢] #ERmMEEH A A BEE ek
Wb 7lele] & 5bel A= pectinased] 3
AbA o] patko = Jebykct(Table 3).

SEBMo 2 HHAEKT RSP treha-
Jose, glucose, inositole] FIftEe] &= s}
2. o}lu]xA4}% B-alanine, serine, arginine,
tyrosine, valine @ leucine 9] F|F{4:o]
A3 AL 713k (Table 4).

Sands %(1970)-& #H¥HIEHE Pseudom-
onadse] ¥ A B ZESI3 protease,
lecithinase, oxidase FTMEo] [EMko] i &%
F® A 53] trehalose,glucose, inositol
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s} valine, g-alanine, 9 arginine §2| F
Htee] 4% 53] gv T& H5HAA
groupl & AL 7]l & 9%k B
Bert Al E=n olih 6fkE REMES Ve
£t Pseudomonadsela sthgl o], =
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rir

ot

N

Sax

g-alanine, leucine, serine, valine, histidi-
ne, tyrosinez} ethanolamineg = o] &3}
= BHE 9%aA P. marginalis, s}t P.
fluorescensd) Aol HAfa -9 el.

Misaghie} Grogan(1969)¢] 447kl
25} HREHRE P. marginaliss)- P. flu-
oresces?; F-A13k Eiko]l ol o). =gk Lelliott
£-(1966) 3+ Hildebrands} Schroth(1972)&]
S T w2e P.omarginaliss}y P, flu-
orescensy 44514 ot

&3k Stanier $-(1966)& & groups]
FAE Asle Fa3 HERA &)XY B
£ B E, poly-p-hydroxybutyric acid¢] #f
AEREHET 2 of HE2 exogenous subs-
trate2.4 9] FiEM S0 L4¢]x glucose,
a-keto-gluconate, pelargonate, benzoate,
p-alanine, arginine, betaine ¥ &EHRE
o] BBtke = F|H= 2 cellobiose, starch,
norleucine 5 JEo| &40 Kitow el
W Pseudomonas$ fluorescent groupei
&3l Pseudomonass- 2 Ex o] Fcfa
3te} P. aeruginosa, P. fluorescens ¥ P,
putidazl &S St WKk EF
L& FIFEE B4 & A8 st o] fluor-
escent PseudomonasS {5l =u) (R
H¥ke Stanier $-(1966)2 87 5ol #
2t He#gstel P, fluorescenss) 7X3 o] & of
7 ¢] biotypee] ¢lEd] &3] biotype Bt
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Ak el gl 2] synonyms2 E#=E o go] A g=
BaBlE o2 S (Sands B, 1070: 4] Fol o
Misaghie} Grogan, 1969; Lelliott %, 19 =3k P. fluorescens biotype 1) fa4

66; Hildebrands} Schroth, 1972; Stanier PIRME R P. marginaliss} P. tolaasii
S, 1966)9] S wel 4¥Estd P 7h #EE o P.omarginalise F4HEH.L.
marginalis®y P. fluorescenss} 7+.& 5 E 13K EEE A9 45 5] 4]
ol vt A 2% Bergey’s Manual(1974)¢] 2. caseing MEA 7| 5 ks &
Wl P. marginalisi= P. fluorescens fyol o) BREsL 26°Ce| 2 FEHfdyo] A e A
&5 & biotyped] —fo 2 RIS ERE  mgA EREEke vE23, P. tolaasiis
HHAEEE M=% Bergey’s Manual of 1—54K¢] #WEE 7F< 2 indoled A fEslw
Determinative Bacteriology(1974)¢l] wlz} WS kSRS BEIEESE 25°Cew
THRIE Sl Pseudomonas fluorescens bio- FEfEMe] oFdolgli B Fo] A= ).
type Tl F3tv (EAFHEE M=tz olo} & oasla] Ao w Hol g
&) 75 . st Kool BT Ml Pseudom-
qA ABHERE o =27 Mo =A4 onas fluorescens biotype o) £3t& ik
Pseudomonasifiol 319 @RS Hgh, B =4 FEEBBEA ABA M2$ M
e, TREK, AE 9 A8 "d4 MEERERE ol 27 AZREREE
PERERRS 7H-& Ml P. panacisyt # ghe AL 2o FAES ®EsE vlhel
H(hE T, 1922)8 gou o] MiEe ot
Bergey’s Manual (1974)d] 2w P. syringae

1 E

ABREFRS 07 E MERS %Esy) 5d BRD AZEeD M MIES SESd W
L FREAKRE Bl M-S SUstglod EEY BEBY, AmEeRY, SEEH #x
Be A AT = 45e skt

Lo ABRIERS Qo7 = MEERERYE Pseudomonas fluorescenss) 3 o,

2. BeA%t Wtke P.marginalis X P.tolaasiiste A 2 vLE $iko] glow= P. fluorescens biotype
Lol 43h Bitkel gict.

3. P. marginalise} P. tolaasii= P. fluorescens biotype I} &3l HMymEMEe] I HREHE
St ohid & Aol Qo] ek P. margindise WML R 1~3%S| FEE s1dd, casein EHE
2 OBEIKS B Aol Vb x RBEEAL 26°Celw o] ok A (Cucumis sativus L)et= R
TAA ezt glek. P tolaasiie 1~548] $EEE 74 indoled ‘Lz B MASKSE 4
el 9o BRI 25°Col ) FElle] bl (Agricus bisporss (Lange] sing.)ohe A 5ol k.

4. R Ethe AZol ddl ob & Wik #EY A T (Phaseolus Vulgaris L.), E(Glycine
max(L.) Merr.), o] (Cucumis sativus L.y, A-#](Lactuca sativa L.y, %3 (Vigna sinensis (Torner)
Savi)%., FiiEe vebd A ghsker.

El i3
o] WM& FEEw vl go) ATt sl W HEE olvR R SfEEEEi, BEREL, 3=
AR B BLo2 HYE =y =4 H5e 49 o %818 3 Dr. Palleroninl #AS

=k
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Explanation of plate

Fig. 1 Diseased plant from which the strain (strain No.12) of bacteria was isolated.

Fig. 2 Cross section of diseased plant root.

Fig. 3 Later stage of diseased plant root.

Fig. 4 Ginseng plant cultivation reinoculated with the strain isolated.

Fig. 5 Cross section of reinoculated ginseng plant root with the strain isolated.
Fig. 6 Electron micrograph of the strain isolated (X15, 000).



