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Measurement of Tensile Strength. A Shimadzu (model SH-20) tensile strength test-

ing machine with a maximum capacity of 20 kg force was used to measure the
tensile strength of air-dried tomato stems.

Cell Coherence. Cell coherence of intact stem tissues of tomato test plants were
estimated using the method of Ofuya (1986).

Enzymatic Digestion of Cell Walls. Cell wall material was digested enzymatically

with fungal polygalacturonase, fungal cellulase, and culture filtrates of isolate 151
(biovar III) under optimum conditions (Laurena, 1993).

Analysis of Cell Wall Digestion Products. Galacturonic acid was determined colori-
metrically by the thiobarbituric acid (TBA) assay as modified by Ayers et al. (1964).

Glucose/reducing sugars were assayed by the Nelson-Somogyi procedure (Nelson,
1944),

RESULTS AND DISCUSSION

Soluble Monomeric and Wall-bound Extensin. Two molecular forms of hydroxy-
proline-rich glycoprotein (extensin) were determined in the cell walls of the various
tissue parts of the resistant (Acc. # 70) and susceptible (Yellow Plum) tomato plant
before and after infection: (1) the salt-soluble monomeric extensin and (2) the wall-
bound insoluble extensin. The former represents newly-synthesized HRGPs attached
loosely within the cell wall through ionic interactions and can be easily extracted
from freshly prepared isolated cell walls (Cassab et al., 1985; Hood et al., 1988) by
salt elution (Cassab and Lamport, 1988). ELISA values for soluble extensin ranged
from 3.9 to 8.9 mg/g cell wall in the different plant parts (Table 1) and an increase of
40% in salt-soluble extensin was observed after infection. Except in the leaves, the
salt-soluble extensin in the roots and stem cell walls of the resistant samples before
and after infection were significantly higher (15 to 18% higher) than in the suscep-
tible.

The latter represents the polymeric HRGP that is covalently linked via
isodityrosine cross-linkages (Fry, 1982) mainly in the primary cell wall. Wall-bound
extensin could not be extracted by chaotropic agents such as boiling SDS (Cassab
and Lamport, 1988) but can be solubilized by hot acidified chlorite (Selvendran et
al., 1975) through breaking of isodityrosine cross-linkages. ELISA values obtained
for wall-bound extensin ranged from 18.9 to 97.5 mg/g in the cell wall of all samples
and were 18 to 35% higher in all samples after infection than in healthy uninfected
samples (Table 1). Wall-bound extensin was 25 to 45% higher in the resistant cell
walls than in their corresponding susceptible counterparts.

The monomeric salt-soluble extensin does not contribute to the overall rigid-
ity of the cell wall. It is only the polymeric extensin that can form cross-linkages
with itself and other cell wall constituents such as pectins, cellulose, and lignin.
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that partial digestion of the cellulose microfibrils led to the increased extractability
of both macromolecules from the plant cell wall.

Comparative Resistance of Wall-Bound Extensin in Modified Root Cell Walls to
Chemical Extraction. Without cell wall pretreatments, extractability of wallbound
extensin in the root cell walls of Acc. # 70 before and after infection decreased by
2x from 5 to 15 min extraction time. (Fig. 7a). This is strong indication that extensin
became more tightly bound with the other cell wall macromolecules such as cellu-
lose and pectins during cell wall modification in response to infection.

Comparative Resistance of Lignin in Modified Stem Cell Walls to Chemical Ex-
traction. Without cell wall pretreatments, extractability of lignin in stem cell walls
of the resistant Acc. # 70 before and after infection was lower by 2x (Fig. 7b) which
strongly suggests that in the altered or modified cell walls, lignin became more
tightly bound with other cell wall macromolecules such as pectins and cellulose.

Tensile Strength of Stem Tissues. In response to bacterial wilt infection, the tensile
strength of susceptible tomato stems decreased from 7.6 to 10.0 kg-force to 1.0 to
2.5 kg-force (Table 4). Initially, both the resistant and susceptible tomato stems had
similar tensile strength from 7.6 to 10.0 kg-force. The tensile strength of the resis-
tant tomato stems only decreased to a range from 5.1 to 7.5 kg-force. The tensile
strength of two other tomato plants, one resistant (Acc. # 508) and one susceptible
(Bacolor), was also determined and similar results were obtained.

Test for Cell Coherence. One physiological sign of the bacterial wilt syndrome is
maceration of cells in infection tissues. This is caused by the enzymatic digestion
(by pectic enzymes) of the middle lamella of plant cell-walls.

The extent of tissue degradation in the susceptible Yellow Plum increased
from the first day up to the 6th day (Table 5). There was no tissue degradation in
the controls of both the resistant and the susceptible. There was also little or no
tissue degradation in the inoculated resistant plants.

Comparative Resistance to Enzymatic Digestion of Cell Walls of Resistant and
Susceptible Tomato. Cell walls isolated from the roots, lower and upper stems, and
the leaves were subjected to in vitro polygalacturonase digestion for 8 h and 16 h
and the free galacturonic acid released was analyzed colorimetrically. No significant
difference in the levels of free galacturonic acid released during the first 8 h of
digestion in the roots, upper and lower stems of both the resistant and the suscep-
tible plants (Fig. 8). was observed. The extent of pectin degradation was highest in
the leaf cell walls of both the resistant and the susceptible. However, after 16 h of
digestion, pectin degradation in all the cell wall types of the susceptible was con-
siderably greater compared to the resistant.



































