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ABSTRACT

Significant reduction in disease severity of bacterial wilt(Pseudomonas solanacearum) on the susceptib
tobacco cultivar BY 4 was observed until mid-July in a naturally infested field when bacterial suspensions
avirulent isolate were applied to tobacco root zones at one day before and fourty days after transplanting in’
the field. However, rapid increase in disease severity after mid-July resulted in the same severity (70%) as ¢
cultivar BY 4 without the application of the avirulent bacterial suspension at the end of the season. Yie
increase in cuitivar BY 4 was 35% due to the treatment, resulting in 10% price increase. The suppression m
chanism did not appear to be dependent upon the inhibition of the virulent bacterial multiplication by tl

avirulent bacteria in tobacco rhizosphere soil because of no significant difference in the density of the path
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genic bacteria between treated and untreated plant root zones, However, penetration of the virulent bacteria

into the root systems and their multiplication in tobacco stem were inhibited remarkably by preinoculation

with avirulent one, suggesting that those are related to the suppression of disease incidence.

Key words:

] ]

chal & w2 g X3 B AlT4d etEYe &
Yo 2 BhRRSI LAl FKEME Pseudomonas sola-
nacearum ) FEIRGIMEEEHE(6,14,17,18) Y} bacteriocin

IR H(2,3), BL MBlste 5 Mei(11,13,14)

& o8¢ Mt 2elol o} muElx ok 28
25 #aE o] oyl 48 A48T R
NEE Kol A ML el A o ol ohat WA
As4ol Aeg vt Hz gadod, 2 BiBREE
| el A e e BESNA,2,3), HE
M%ﬁm PUMYITT H(8,11,14), shl 2elo] ik
O (3,40 W o8 N2 sidEla dch
X Aol e P. solanacearum2} B UAH 55
chul 40 4ol JRBISH] A4 ak ol Tl Bl

SHULE MRtk A JESta, oleigt vpdUdAdF
F o) mEEZE ipel AEAW KA 2 B o)
Al4= o &% 2AbEEQi ek
M e Ak
Etk. Pseudomonas solanacearum 2| #5I5itk &g ket

IR T A8 st ek IV B LY
dadTL A2AAER WBAA AR el g
Rz el Satstdla, o KT ULt
£ oA FEREHE BREKE QLA AT
JEREEEKE o[B8 MZMoISY BkkuR.
AdgetEgdoll Watel MZH KEY BY4o i
# ZFiQl NC 827t AAA i fikifl £ E iy
A4 T3o Bl (10° CFU/mDE ¥E 30mlY +
HREEStAL, 24412 Fell M uH YRS Auden
X Aol BAfistA Tt Bhi 409 Foll dutdAor
Axstd A FAL AF A& ol LA F
ZhE Rerkstm Ml BE ehe oF [T SN A v sty
ch RPESY 40 BKY k3 3o
stelowl 4 el W (17)e] met 570 Fgom W
WL 28] S-S AbE sl th & BB

I Al A&

biological control, Pseudomonas solanacearum, avirulent isolate.

2 Ante dHE, sfstn sl dotdle T
YRR AN whEt SHmpEe  stded
PBYE Aol o el -doalsA jof abel kg o
2 10a9 e AEsArt

FREE R RE7 RBL BN REE TN 0|
Xe 8. ATATEE BRHTE 2487 9%
Mgl A HE 10em 2 olo) HUM LS KBRS

2 3% Aun RS pour- plate method
ol 2] & TetrazoliumXK K Hi(bacto peptone 10g,
casein hydrolysate lg, glucose 0.5g, bacto agar
20g, 0.5% 2,3 5~tetrazolium Cl sol. 10ml, %
1D EokAgE R 3 A4 Aelstach 28l
T e 30°Col 48 A1 ot w3 F Husain
=t Kelman#] 441(5) whet syt A colony 8
ZAe el & {0 colonyts JIiPEAT, el
pink{t-& e = AL colony<z WhifEAI o2 2
Bhal ok

IR ERRIDY L RRE e BA U
11250 A[X|= B8, ¥pn %‘,‘.'i.lmé%_ I3 L0k oy AR 15
2 AR R AR ol shal el B rhavAlA 30
CAA 2447 4t ié'émgrﬂ, ny g EF

grollol 24 Al Eot PRHUKBES! dhul wel S oy
24 A2 B 2Pz PSR HYUHFT e A A
el shaleh M-S 2P RLAIY2) 9l skl (i
“%(15), midE MAC16)9] el mhel [1,2PO, &
A7 AAHEH(10uc/mD-E A-8319] 30°CaHl A 24
Al B et gEsk el wiofel T MEe
8,000gN M 20430 WA H-elEte FH52 20 Al
H, #HES ARt o] FHTE s AME
YA (10° CFU/mDE 2 stdeh Melr Ty o
e M A B T0°CHAM EHRAL chd 1A
X—ray filmoll & A7 ch

E AZR gl feier &7, dog vyol ¥
a3l s S8t ok WaAsES YHol= scinti-
llation counter(Beckman LS 1000c)& ol 834

oM el RAlE kb K02 dl ofstddch &
bl ghul &2 0.2gell 0.7N—IHICI 3mlir 7}3to]
95°Coll A 3 Alzk Fab 23, 3% ¥ oj7}slm o)



116 eE4-ggeiesA M2 A 23, 1986

o 4ol charcoal (Sigma ¢—5385) 1.5g& ¥ol ¥4
AR F oA A3sta FH45 sHsl 25mlot &4
et 23714 1mlE ## Bray&Hd(PPO 4g P-
OPOP 0.2g, naphthalene 60g, ethylene
20g, methanol 100ml, dioxane 880ml)
stste] Wals& FAstadch

E FUdt gre 494 o vydAEFe de
fol ztzk 244zt ot el )& Ax Aelsdd
o0, vy dAdFFo FEEE o 2E Y4
TFo degde] 6~24A12 B AR Helgn o
& gelel 719 Relo] $4L tetrazolium TAW
2ol pour—plate method 2 2 2l8led 4 2 v
YUY colonyFTE 243 o

Pt Agole 2t3 & 7THAEX BY4EF2
E Agdtdes A Al 4] sl Aed
2B, AEAe BAJ YAE HHE AL A
eld 3HE, 9zl £25 AFel colonyd
= 24487 A Held SHE A8k

glycol

10miE

5 ES

JERRE ERkRIBON 2|8t MIZMOLEE BitR2IR .

Hy o] detdg bl R M GTRR 2
sloll A Bt Heigt A3, EEHhAE
BY4 2ol #-$olls AMdAdetEH el HMgERel  WRER
o] 50% T2 8 27U TYH AR #A4
Blgleh(ad 1). ey 2 F #asdel FA4A =l
of kol EFute T well HuLELISl 2 £F2
T wadoh B4k SEIRL NCB2el  ASol:
WIPM) JEpg el Abolvh lA ¥l gheter BY 49

Aol BEHE] o 35% FHHRAIL kgD &l
oF 10% 45=ol 102 o 50%2] Wifgol 5
ZHE A tHE 1),

1§ 02
i k-
s0F "/
/[f
2 ! [
2 r / /
~ /
= iy
£ Iy
Sor /” /
b1 / ! I
% o csj_./ /“:c”
]Il /
04 .
Sty
. LaN
/ pRReTE SSEEED ot /
R G | B
— L
JONE T

Fig. 1. Progress of bacterial wilt severity on tw
tobacco cultivars in the naturally infeste
field when 30ml of an avirulent Pseudon
nas solanacearum suspension(10° CFu/ml
was poured onto the rhizosphere soil pe
plant at 1day before and 40 days afte
transplanting

AB ! cultivar BY 4 plants treated with an avirule

isolate,

CB: cultivar BY 4 plants not treated,

AN cultivar NC 82 plants treated with an

avirulent isolate,

CN: cultivar NC 82 plants not treated.

Table 1. Yield, price and value of two tobacco cultivars treated with avirulent

Pseudomonas solanacearum

Tob cultivar Yield Price’ Value
obacco va (Kg cured-leaves/10a)  (Won/Kg cured—leaves) (Won/ 10a)
NC 82 treated? 132+16"* 1,994 £ 2 263,298 £35,289
untreated 135%19 1,779 54 240,165+40,196
BY 4 treated 12416 2,007 =108 248,868 £ 20,764
untreated 92*16 1,802 81 165,784 £40,715

*Thirty ml of avirulent bacterial suspension(10® CFU/ml) per a plant was poured onto the
rhizosphere soil at 1day before and 40days after transplanting.
" Numbers are means*standard deviations of three replicates. Each replicate consist of 40

plants,

“Price of cured tobacco leaves based on the price list of flue—cured leaf tobacco published

by Office of Monopoly, Korea, 1985
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Table 2. Numbers of colonies of virulent Pseudomonas solanacearum recovered from rhizosphere
soil of tobacco plants at different dates-during the growing season

Number of colonies(10° CFU/g soil)®

Tobacco cultivar

April May June July
NC 82 treated® 0.2x0.0 9+2 166 177 £139
untreated 20*05 44+36 93 115+59
BY 4 treated 0.8*0.6 22+13 21x15 2515
untreated 0302 2216 29+18 27x16

® Thirty ml of avirulent bacterial suspension(10° CFu/ml) per a plant was poured onto
the rhizosphere soil at 1day before and 40day after transplanting.

® Values are means*standard deviations of three soil samples. Each soil suspension was
pour—plated into three petridish with TTC agar medium. Virulent and avirulent
bactereial colonies were identified by Husain and Kelman's method(5).
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Fig. 2. Radicautographs of tobacco plants treated
with the suspension containing *P labeled
Pseudomonas solanacearum for 24 hours.
Tobacco plants root—-dipped 1)in %P
labeled virulent bacterial suspension, 2)in
2P labeled avirulent one, and 3)in ¥P
labeled virulent one after application with
2P non-labeled avirulent one. (L) leaf,
(S) stem, (R) root.
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Table 3. Radioactivity measured from three
parts of tobacco plants 24 hours after
root—dipping in suspensions of %P
labeled virulent and avirulent isolates
of Pseudomonas solamacearum

Radioactivity

Isolate Plant part (10°cpm /g
dry wt.)

2P labeled virulent Leaf 261
Stem 6,760
Root 11,326
P labeled aviru- Leaf 330
lent Stem 2,064
Root 8283
Avirulent+ *P Leaf 96
labeled virulent? Stem 602
Root 2,208

? : Tobacco roots were dipped in the cell
suspension of P labeled virulent isolate
after root—dipping in avirulent one for 24
hours.
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Table 4. Number of colonies of Pseudomonas
solanacearum detected from the
tobacco plants 24hours after root—
dipping in virulent or avirulent
bacterial suspensions

Number of colonies
(CFU/g fresh wt.)?

Isolate

Root Stem
treated v v 7 N
Virulent 1,047 0 2,200 0
Avirulent 0 933 0 780

aPlant tissues were homogenized in sterilized
distilled water and number of bacterial

colonies was counted by pour—plate method
Values are means of five plants. The plant
extract solution was pour-plated into three
petridishes with TTC agar medium.Virulent
or avirulent type colonies were identified by

Husain and Kelman’s method (5). (V)virulent

type colony, (AV) avirulent type colony.

Table 5. Number of colonies of virulent Pseudo-
monas solanacearum detected from the
tobacco plants which were dipped in a
virulent bacterial suspension after root-
dipping in avirulent one for 24hours

No. of colonies
Time of root (CFU/g fresh wt.)"®

dipping” (hrs.)

Root Stem

6 64x & 5%
12 83« 27%
24 63% 25%
check® 1,047Y 2,200v

2 Tobacco root were immersed in virulent
bacterial suspension(10° CFu/ml).

Plant parts were homogenized in sterilized
distilled water and number of bacterial
colonies was counted by pour—plate methed.
Virulent and avirulent bacterial colonies
were identified by Husain and Kelman's

method (5). Values are means of five plants.

The plant extract solution was pour—plated

into three petridishes with TTC agar medium.

Tobacco roots were dipped in the cell

suspension of the virulent isolate without

pre—treatment of the avirulent isolate.

4 Means followed by the same letter were not
significant at p=0.05 based on Duncan’s
multiple range test.
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