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Protection of Tobacco Plants from Bacterial
Wilt with Avirulent Bacteriocin- Producing

Strains of Pseudomonas solanacearum
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Korea Ginseng and Tobacco Reaserch Institute

ABSTRACT

Control effect of an avirulent bacteriocin-producing strain(ABPS) Y61—1 of Pseudomonas solanacearum
on bacterial wilt was 58.8 % when the bacterial suspension had poured onto the rhizosphere soil of tobacco
cultivar NC82 on one day before transplanting to the field and of hilling time. Until eight weeks after
inoculation, survival of the strain on rhizoplane and in stem of the plants inoculated was better than that

of other four strains tested. It suggested that survival of the ABPS in and on the plants should be supported
for the sufficient protection.
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Table 1. Bacteriocinogenic activities and pathogenicities of bacteriocin-producing isolates of Pseudomonas

solanacearum.
Diameter of inhibition zone(mm)* Disease
Isolate Origin
Y5 Y7 Y8 Y9 index**
Y5 K60 0 0 0 35 5.0
Y10 K60 25 0 0 31 4.6
Y61—-1 Y61 20 26 26 21 0.0
Y61—2 Y6l 17 26 25 15 0.0
Y61—3 Y61 20 25 23 28 0.0
Y6l—4 Y61 19 25 20 29 0.0
Y61—5 Y6l 23 19 0 23 0.0
Y9—-1 Y95 0 14 0 0 0.0

*  Each bacterial isolates was seeded with 4mm-diameter aluminum rod on casamino acid-peptone-glucose

agar plate in 9cm petridish. After incubation at 30C for 2 days. bacterial cells were killed by exposing

them to the vapor of chloroform.

* % Roots of 5-wk~old tobacco cultivar BY4 were dipped in each bacterial suspension(10° cfu/mé) before
transplanting. Disease index ranged from 0 = no visible symptoms to 5 = completely wilted or dead.
Figures listed are average of 12 plants oberved at 14 days after transplanting.
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Table 2. Number of colonies of avirulent bacteriocin-producing isolates of Pseudomonas solanacearum detec-
ted from the roots of tobacco plants inoculated with same bacteria.

Tobacco Number of colonies(10* cfu/g frash wt.)*
Isolate ‘
cultivar 0 1 4 8**
NC 82 125+ 75 148 £+ 141 137 + 103 16 + 13
Y61—-1 KF 109 120 + 18 151+ 63 127 + 26 7+ 5
BY 4 58 + 36 42+ 34 8+ 5 0+ 0
NC 82 45 + 40 65+ 44 94 + 57 7+ b
Y61—2 KF 109 140 + 54 182+ 81 28+ 16 3+ 3
BY 4 152 + 48 72+ 78 5+ 8 0+ 0
NC 82 125 + 82 95+ 55 45+ 25 4+ 1
Y61—3 KF 109 173 + 63 308 + 166 b2+ 34 4+ 2
BY 4 86 + 69 113 + 111 20+ 32 0+ 0
NC 82 24 + 29 69+ 78 51+ 36 4+ 3
Y61—4 KF 109 66 + 26 152+ 87 68 + 53 24 2
BY 4 37+ 22 69+ 67 20+ 40 44+ 4
NC 82 142 + 54 183 + 178 29+ 14 3+ 0
Y95-1 KF 109 87+ 95 107 = 113 181 + 205 6+ 4
BY 4 158 + 53 132 + 110 20+ 21 1+ 1

*  Tobacco roots were dipped in the bacterial suspension(10° cfu/mé) for 30 min prior to transplanting
to soil. Whole root systems were washed in running water for 1min. The roots were ground in
glass tissue grinder. 0.5m¢ of each root extract suspension was plated on the TZC agar medium
before pouring 5 mé of melted 1.5% water agar on the agar surface. After inoculation, 4 mé of melted
0.7% water agar mixed with P. solanacearum strain Y—9 was poured over the agar surface. After
additional incubation. P. selanacearum like colonies with inhibition zone were counted.

Values are means + standard deviations of three tobacco plants.

* * Weeks after root dipping in the bacterial suspension.
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Table 3. Number of colonies of avirulent bacteriocin-producing isolates of Psexdomonas solanacearum detec-

ted from the stems of tobacco plants inoculated with the same the bacteria.

Tobacco number of colonies(10* cfu/g fresh wt.)*
Isolate
cultivar 1 4 8**
NC 82 70+ 60 4.7+ 4.2 2.5+ 1.2
Y61—1 KF 109 180+ 70 1.5+ 0.2 0.9+ 0.4
BY 4 70+ 80 0.7+ 0.6 0.0+ 0.0
NC 82 130 + 110 1.2+ 0.1 0.8+ 0.3
Y61—2 KF 109 60+ 60 0.6+ 0.4 0.0+ 0.0
BY 4 50+ 50 0.7+ 1.2 0.0+ 0.0
NC 82 180 + 170 0.0+ 0.0 0.6+ 0.5
Y61—3 KF 109 110 + 100 0.0+ 0.0 0.0+ 0.0
BY 4 180 + 110 0.1+ 0.0 0.0+ 0.0
NC 82 430 + 40 0.0+ 0.0 0.3+ 0.2
Y61—4 - KF 109 160+ 30 0.0+ 0.0 0.0+ 0.0
BY 4 40+ 10 0.0+ 0.0 0.0+ 0.0
NC 82 140 + 80 0.3+ 0.2 0.5+ 0.4
Yo5—1 KF 109 670 £ 470 3.1+ 3.2 0.0+ 0.0
BY 4 180 + 120 0.2+ 0.2 0.8+ 0.2

#  Tobacco roots were dipped in the bacterial suspension(10° cfu/mé) for 30 min prior to transplanting

to soil. After sterilization in 7% sol. of sodium-hypochloride for 1 min. each tobacco stem was ground

in mortar. 0.5m€ of each stem extract suspension was plated on the TZC agar medium before pouring

5mé of melted 1.5 water agar on the agar surface. After inoculation, 4mé of melted 0.7% water agar

mixed with P. solanacearum strain Y-—9 was poured over the agar surface. After additional incubation,

P. solanacearum like colonies with inhibition zone were counted.

Values are means + standard deviations of three tobacco plants.

* * Weeks after root dipping in the bacterial suspension.
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Table 4. Disease progress of bacterial wilt of the tobacco plants treated with four avirulent bacteriocin-produ-

cing strains of P. solanacearum in field naturally infested with the pathogen.

Tobacco Isolate Disease severity**
cultivar treated” 20/ June 27 3/July 10 18 24
Y 61—1 0.04 0.04 0.11 0.19 0. 88 1.58 a***
NC 82 Y 61—2 0.14 0.22 0.36 0.69 2.08 3.09 be
Y 61—3 0.13 0.24 0.34 0.78 2.68 3.7 ¢
Not treated 0.11 0.20 0.27 0.83 2.79 3.76 ¢
Y 61—-1 0.14 0.14 0.20 0.42 1.88 2.98 ab
Y 61—2 0.31 0.51 0.61 1.17 2.87 4,20 ¢
KF 109
Y 61—3 0.29 0.36 0. 80 1.67 3.44 4.18 ¢
Not treated 0.10 0.26 0.30 0.84 3.23 4,08 ¢
Y 61—-1 0.38 0.50 0.72 1.43 3.22 4.10 ¢
BY 4 Y 61—2 0.52 0.72 0.92 1.79 3.39 3.84 ¢
Y 61—3 0.32 0.74 0. 87 1.59 3.42 4.84 cod
Not treated 0.80 1.20 1.48 2.39 4.19 4,91 d
* Five milliliter of the bacterial suspension(10° cfu/mé) was poured onto the root zone of each 10-wk-old

tobacco seedling on 1 day before transplanting to the field and on hilling time, respectively.

*® #  Disease index ranged from 0 = no visible symptom to 5 = completely wilted or dead. Values are

means of five replicates. Each replicate consists of 40 tobacco plants.
# % * Duncan’s multiple range test. Same latters mean no significant difference(P=0,05).

e~



B9 $14 Bacteriocin84) Pseudomonas solanacearums ©1-43 2e] AdAdvlSy o=

E3e) Ldxo] e APE APY FF& A9
e %= YA bacteriocin BT Aol
o)g ¥ A ZIE ®ol7] A ¢ FLITL
Az Ed),

o] 4w v BAA P. solanacearum®) 2 E A
ol Aget] AddriEHEzd A € F4&
JAE 5 9T [ x, v V% v H YA bacte-
riocin A TFY) Bej¥iz] 2 F7)W d=vth H
WA fkel YHF BAZE dka sk o] A
oAl B HAEDIT JFE Y61-1TFE O 8
27tFol Histe] gulie] @ £7) oAl Yrrt
E7) i o 59 Anel e HFFe] A
Bk, w2ty v YA bacteriocin A EFE
o] &% sl AFAvtEH FANEHRE Fo)V] A
e HiSE B2 £V o] AT dxE
FAF F U W] AT ook & Aot

| g
2yl ATAdetEEF s As9A Zdst
A+ ¥H¥94 bacteriocin ¥ATF (Peseudomo-
nas solanacearum)E& ALYt o FFES
2X2 GE o]X8r] 8% W % W ET o d)
SHES A AH, Y1175 AL
Hejol A FFol whet 27 ~ 58% 2] AdAVIEYR
SALHE AL F UAAY. o] FF= FujErg
2 F7) &N G2 FF H)F AT e
Y5 g A% Aoz 2AE AT, waba g
o 29 2 AEA Yo o] ATe dEE B¥E
T Ue o] FrEnE o aRFow A7
AUl S HAT & A AR AZHY.

F -

e

1. Chen, W. Y. Ph. D. Thesis, Dept. of Plant
Pathol., NC State Univ., Raleigh., p. 68
(198D

. Graham,

. Chen, W. Y. and E. E. Echandi. Plant Pa-

thol. 33 : 245—253(1984)

. Chen, W. Y. E. Echandi and H. W. Spurr,

Jr. “Pro. 5th Int. Conf. Plant Pathogenic Bac-
teria,” pp. 482—492. Call. Collumbia(1981)

. Cupples. D. A., R. S. Hanson and A. Kel-

man. J. Gen. Microbiol. 109 : 295—303
(1978)

T.L., L. Sequeira and T. R.
Huang. Appl. and Environ. Microbiol. 34 :
424-432(1977)

6. Kerr, A. Plant Disease 64 : 24— 30(1980)

10.
11.
12.

13.
14.

15.

. Obukowicks, M.

and G. S. Kennedy. Psy-
siol. Plant Pathol. 18 : 339—344(1981)

LR, RS, £, A, 9,

HE, Ao, “DlATFRIA | FREoF &
ZF 2 879", pp. 269—400. F=AA=
A 4:(1986)

92, RS, 24, o9, 2%, B

qt, “EATREIA Ao $F 2 &
738", pp. 161—263. F|ZANFRATL
(1988)

Rathmell, W. G. and L. Sequeira. Physiol.
Plant Pathol. 5 65—73(1975)

Sequeira, L. Ann. Rev. Plant Pathol, 37 : 51
—179(1983)

Sequeira, L., G. Garrd and G. A, DeZoeten.
Physiol. Plant Pathol. 10 : 43—50(1977)
He #, FHE SR, 21 1-66(1985)
olgt, A, F. FAEA, 2 14—
120(1986)

olgZ, Weh7l, HAF. 4=, 3 203—
209(1987)



