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ABSTRACT : Control effect of acidified nutrient solution on bacterial wilt of tomato plants was tested
by examining the degree of bacterial growth inhibition and plant damage due to the acidity.
Ralstonia solanacearum, the causal bacterium of bacterial wilt of tomato plants, showed 10° times
population reduction when the bacterium was cultured in the acidified nutrient solution (pH 3.5~4.0).
However, fruit yields were decreased only fifteen to twenty percents. These results suggest that control
of the bacterial wilt of tomato plants may be possible with supplying acidified nutrient solution.

Key words : hydroponics, Lycopersicon esculentum, Ralstonia solanacearum.

HjeFlol o)t EntE Auj= F5 - A AH3r)
7FsE, AR Az - AR 59 2gio] gly] uwEe,
I AeimEAe] 3] FUkeka k1), S viEtelA]
EntRe]] WA= AldHOoZE Erwinia carotovora
subsp. carotovoracl &3 F2H 5 550] <A glo
™ (6), ] 714l Ralstonia solanacearum| 218+ Fv}&
W EvtES] 9 W2 By Qlrk(2,5). mjokd
o 213t A A el E & APolle UubEog ok
a7l A2 e odeA ghod, 1996~73d AANEE
4718 EntE ofdzul Frlol|A FulE el o3t 7
d7F ZA WA CH2). TS g2 7R 2
oA F8 Wale] she]A Rl o} o] & iAo E B
5 Fofo] = ot oA, 2 BAE T2 A3
FZ Aulel]l &jE3ka gl AA o). o] A= At
Aoz zAE wgds FFsle] FAAu] EvtEolA
WA s = BvtE] WA 7S A EskTh

AtMHII Z=0/ ISt ENIEC| &dl. 413 E%F9)
EvtERE slelo]Ert A%l X Ee o]Alsla, pH 2.5
~7.02.2 249 wfjFbE 273 5o 14 FF3
o} mfFA B4 2300 80% UAkS AHEsle] AbAIE}
3lod.om, AL o83l 3] B w7bx] 80UZt
A Asldct, wiofle] Alxd® 3¥7) 4 3uidow
Aelslch. 2 2¥ pH 2.5~4.09] sjeFd o2 fujg =

*Corresponding author.

vtEe] A 4 Rel A, shke, A2 pH 7.09]
wjeFi o2 el EvtES]l Ao|rl AAHFZA] dgict
(Table 1). Z22{v} A9 & HefellA] 15~60%2 Ato]&
HHow, olzfgl & tae FHE gy A=r)
FEE Al

ZOEYmol At CHSt . EvlEw i A=
M2 ZAE nutrient YA wlA] (bacto-peptone 5 g, beef
extract 3 g)ol| &3} 30°CellA] shFF-oF kst F,
tetrazolium ¥Hd =] (bacto-peptone 10 g, casein hy-
drolysate 1g, glucose 0.5g, bacto-agar 20g, 0.5%
2,3,5 tetrazolium Cl sol. 10 m/) Aol AeFggy o g
A2)ste] Ralstonia solanacearume] 323l colonys*
E AR AR AAFA FbA A HE Eet
EZRE B3 R soanacearums A-431H 00, ALE
g gukE-o 2 x2)slyict

1 23 4 nutrient YA R AA vk FrkE
T8 W pH7.09] siAlelA sk Aol vl
10772 qAEG e, O &A= ATt d&F
Z A3t (Table 2).

w3 njo]Ae] Y2 dzle]E 10gell EubeEF(10°
cfu/m) 10 miE AE3 19 Fol] A4 uliokel 30 mis
Fo] 25°Cell HESIG 0w, FHelo|E Lo FnlEHH
LTSS 9] vlofdolre] dxmste) 2o uhiloz
ZAbstedeh. 1 A} FHEto| Eof| T wjokie] Alx
£ 35 9419 pH 2.5~4.0¢14 pH 3.2~5.62.% H3}5]



KOREAN J. PLANT PATHOL. VOL. 14, No. 6, 1998 745

Table 1. Growth and yield of tomato plants cultivated with acidified nutrient solution®

pH Plant Root Cluster First Yield Sugar content Acidity
height (cm) (e) (No.) harvest () (%) (/100 m/ juice)
25 151+8 108+10 8 27, May 1,591 5.7+0.6 0.30+0.03
3.0 160+8 115+15 10 2, June 2,432 54104 0.29+0.03
35 157+16 115420 8 2, June 3,454 48402 0.27+0.03
4.0 180+14 123420 9 2, June 3,284 4.7+0.2 0.26+0.02
7.0 170+18 133426 9 2, June 4,135 54403 0.30+0.03

* Tomato seedlings were transplanted to clay pot containing petlite media and were drip-watered with acidified nutrient solution (//plant/
day) for eighty days. Each treatment was replicated three times and data represent mean = standard deviation. Each replicate consists

of three tomato plants.

® Acidity(pH) of nutrient solutions was adjusted with phosphoric acid.

Table 2. Population of Ralstonia solanacearum cultured in a-
cidified nutrient broth at 30°C for one day

pH’ Bacterial population (cfu/mj)”
7.0 3% 10"

5.0 2x 10°

4.5 2% 10°

4.0 6x10°

35 1x10°

3.0 4x10°

2.5 8x10

* Acidity (pH) of nutrient broth was adjusted with phosphoric
acid.

® Each bacterial culture was diluted and smeared on tetra-
zolium agar plate. The agar plates were incubated at 30°C
for two days and white bacterial colonies with pink center ap-
pearing on the agar plates were counted. Each measurement
was replicated three times.
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Table 3. Inhibitory effect of acidified nutrient solution on
bacterial growth of Ralstonia solanacearum in perlite medi-
um®

. Bacterial
Irll)llt_ibal pH Change population (cfu/mi)’

1 day 3 days 7 days 1 day 7 days
7.0 5.70 5.81 5.70 8x 10" 5%x10°
4.0 5.49 5.58 5.65 7x10°  3x10
3.5 5.25 5.36 5.53 1x10°  2x10
3.0 4.58 4.76 5.08 2x107  2x107
2.5 2.97 3.07 3.16 3x10°  3x10*

* Ten milliliter of bacterial suspension (10° cfu/mi) was poured
into beaker containing 10 g of perlite medium and 30 m] of
each acidified nutrient solution for tomato cultivation. The
beakers were kept at 25° C for seven days.

® Just before pouring into the perlite medium.

¢ Acidity of the nutrient solution from the beaker at 1 to 7days
after the pouring.

¢One or seven days after the pouring, each bacterial suspen-
sion from the beaker was diluted and smeared on tetrazolium
agar plate. The agar plates were kept at 30°C for two days
and white bacterial colonies with pink center appearing on
the agar plates were counted. Values are means of three re-
plicates.
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