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Control of Tomato Wilt Disease by Amending pH of Nutrient Solution
in Hydroponic System
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The effect of pH on the survival of R. solanacearum and its transmission via roots of tomato in hydroponic
culture were studied in laboratory and greenhouse. In laboratory experiment, R. solanacearum could not sur-
vive for 24h in nutrient solution with pH of 4 - 0 or 4 - 5, while 1, 14, 51 and 62% of inoculum survived at pH
5:0,5-5,6-0and 6 - 5, respectively. When tomato plants were inoculated with R. solanacearum through
wounds on the stems, the bacteria moved downward from the inoculation site to the roots and infectious
bacteria were released from the roots into the nutrient solution. Of two pH regimes tested in greenhouse
nutrient-film technique(NFT) culture, the R. solanacearum population was significantly lower in pH 5.0 than
in pH 6.5 in most sampling data. In treatments in which R. solanacearum was introduced by transplanting
two root-inoculated plants, significantly more plants developed wilt at pH 6 - 5(34 out of 48 plants) than at pH
5.0(11 out of 48 plants). In addition, when the bacterium was introduced by transplanting two stem-inoculated
plants at pH 6 - 5, seven out of 24 plants developed wilt.
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Table 1. Mean number of colony-forming units per plate and rela-
tive recovery rate(R%) of Ralstonia solanacearum after an incu-
bation period of 2, 6 and 24h in nutrient solution with-pH 4.0~6.5

2h 6h 24h

pH é‘II:‘I’J R% gFOU R% (I}% R%
4.0 8 4a° 0 Oa 0 Oa
45 38 196 0 0a 0 0a
50 64 3lc 7 b 2 1b
55 98 48d 52 25¢ 29 ldc

6.0 167 8le 147 72d 106 51d
6.5 199  97¢ 191 9e 127 62¢e

*Mean number of colony-forming units (CFU) on 12 nutrient broth-
yeast extract agar plates.

"The recovery rate is relative to that at pH 6.5 with 0 h incubation
(100%, average=205.2).

“Values followed by the same letter are not statistically different from
each other at P=0 - 05 (Sokal & Rohlf (1969)).
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Table 2. Detection of Ralstonia solanacearum in tomato plants 4 weeks after stem inoculation

Distance below Plant number*
inoculation point (cm) 1 2 3 4 5 6 7 8
0 + + + + + + + +
5-30 + + + + + + +
35 -t - - - + + + +
Crown® + + + + + + + +
Root 3/10 6/10 4/10 1/10 3/10 4/10 4/10 7/10

No Ralstonia solanacearum was found in noninoculated control plants.
“*Plants 1-4 and 5-8 are from the first and second experiments, respectively.

*No tissue available for testing.

‘Number of root segments with Ralstonia solanacearum/otal number of root segments sampled.
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Fig, 1. Concentration (CFU mi™) of Ralstonia solanacearum in
the nutrient solution of three different treatments (pH 5 - O/root
inoculation; pH 6 - 5/root inoculation ; pH 6 - 5/stem inoculation).
(a) Experiment 1; (b) experiment 2. *Statistically different from
value for pH 5 - O/root inoculation on the same sampling date
(P=0 - 05, two-tailed t-test). **Statistically different from values
of both pH 5 - 0/root inoculation and pH 6 - 5/stem inoculation on
the same sampling date (P=0 - 05, two-tailed t-test).
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Table 3. Effect of pH on total number of tomato plants with bacterial wilt sympoms (39, 51, 64 and 70 days after inoculation) and those
infected with Ralstonia solanacearum (80 days after inoculation) in greenhouse NFT units at pH 6.5 and 5.0

Treatment Days after inoculation Number of plants
39 51 64 70 80 tested
pH 6 - 5/root inoc. 3a® 9a 12a 23a 34a 48
pH 5 - 0/root inoc. Oa 1b 2b 3b 13b 48
pH 6 - 5/stem inoc. Oa 0b 0b 0b 7b 24
pH 6 + 5/non~-inoc. 0 0 0 0 0 48
pH 5.0/non-inoc. 0 0 0 0 0 48

The bacterium was introduced by transplanting two root-inoculated(root inoc.) or stem-inoculated(stem inoc.) tomato plants.
“Each number represents the sum of two repeated experiments except those from treatment pH 6.5/stem inoc.
®Values followed by the same letter in the same column ate not significantly different at P=0.05(Fisher's two-tailed exact test).
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FAo T WAL SEE 6.5~7.52 A5t} oj2d B
ZHE] pH As2 27]9 EnlE *étruizﬂ oA 7+
Wl gk FA o] th(R, Huang, unpublished observation).
U EvlES JHAjuR| oA BaEQlo] pHE HE
6.0~7.0°|vH(R. Huang, unpublished observation). 2tollx] -
ATAHAE A2 o o]3 B2 R solanacearum®)
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AW BE Fo 5438 ZitEE A4E el |

ok AEe B3] 93 F49 v aaE-e gl dA)
G F3]9] 20~40%7} AF W FEEH], 30~60% ©)
Ao g FEatd wig HJoz sl LHujx]AdelA
AEFZE dol M YoM £33 H5 Aot
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