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Effect of the Extracts and Exudates from Chinese cabbages on the Growth
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Summary

Nutrient substances leaked from the roots of Chinese cabbages (Brassica campestris, Pekinensis group)
have been commonly assumed to play an essential role in the preferential growth of soft rot bacterial
pathogen, £rwinia carotovora subsp. carotovora in rhizosphere of the plant from its late wrapping stage
and continuous maintenance of high population level as 10°-10" cfu/g of soil in the site to harvest time.
To make clear the mechanism of the growth and its maintenance, the present study was carried out to exam-
ine the effect of water-exudated and water-extracted solution of the roots and petioles of the plant on
the growth of the organism. The high population level of about 10° -10" cfu/g of soil in the rhizosphere
declined rapidly by cutting the upper grand part of the plants. Thus, it was thought that the growth of
the organism was closely concerned with some nutrient substances leaked from the root, which depended on
photosynthesis of the plant. The organism hardly grew in water-exudated soil solution. Addition of water-
exudated or water-extracted solution of roots or petioles of the plant to the water-exudated soil solu-
tion enhanced the growth of the organism and attained to a level of 10" cfu/ml at 25 for 24 hrs. However,
the efficacy of the adding the water exudated or water extracted solutions to the soil solution extracted
by autoclaveing (120 , 2 hrs.)was unclear. The results may indicate that some substances which can rise
the preferential growth of the organism are contained in the tissues of roots and petioles of Chinese cab-
bage. Moreover, the growth of the organism was enhanced by addition of some nutritive substances con-
tained in tissues of Chinese cabbages and in soil solution extracted by heating treatment as autoclaving.
Sixteen kinds of amino acids and two sugars detected in the materials from tissues of the plant though
they were variable according to growing stage of the plant and degree of cutting the upper ground part of
the plant, seven kinds of polyphenol-like substances were also detected. There was a tendency that they
were more abundant in the extracted solution than the exudateion quantatively and quanlitatively. Some of
amino acids such as asparatic acid and the two sugars, glucose and fructose were confirmed to induce the
preferential growth to the organism by adding in synthetic medium and soil. A role of polyphenol-like sub-
stances in the growth of the organism was not examined. It may be concluded that the roots and the petiole
of the plant contain amino acids and sugars inducing the preferential growth of the organism. Further
study should be need to determine whether or not the substances leaked from the roots and petioles in a
field and actually attribute to the preferential growth of the organism and maintenance of high popula-
tion level in rhizophere of the plant.
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Fig. 1. Effect of cut of upperground of Chinese cabbage on the growth of £. carvtovora subsp.
carotovora in rhizosphere in spring crop. (1999, cv. CR-Gekka)
a) Half upperground part was cut.
b) All upperground part was cut.
c) Unterated.
d) Day treated.
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Table 1. Effect of root extract or midrib extract of Chinese cabbage on the growth of
£. carotovora subsp. carotovora 7154 isolate in sterilized soil extract.

Time (hr.)

0 3

6

12

27

51

72

96

Root extract
Midrib extract]

Control ?

1.7x 10°a 2.8x 10°
1.0x 10° b 2.2x 10°

5.9x 10° ¢ 1.9x 10°

a 1.0x 10°
b 4.7x 10?
b 3.3x 10?

c 4.3x 10*
a 1.4x 10°
b 8.8x 10°

a 6.4x 10’
a 2.7x 107
a 1.0x 10°

a 1.6x 10’
b 1.4x 10’
c 3.4x 107

b 2.1x 10°
c 6.0x 10’
a 4.7x 10’

a 5.2x 10°
b 8.0x 10’
c 3.8x 10’

a
b

Cc

a) Colony forming unit/ml (Average of five replications) .
Different letters indicate statistical significance at 5% level by Tukey"s method.
b) No addition of root extract or midrib extract to soil extract.

Table 2. Effect of root extract of Chinese cabbage on the growth of
£. carotovora subsp. carotovora 7154 isolate in non-sterilized soil solution.

Time

Q
tr.) RRS

RRS
(control)®

GN®

GN
(control)

Bacteria®

Bacteria
(control)

0 3.6x 10°

24 5.5x 10°

a 5.2x 10"
b 9.9x 10°

c 1.4x 107
d 4.1x 10

e 1.4x 107
f 1.3x 107

g 4.5x 10°
g 3.4x 10

h 2.2x 10°
b 1.0x 107

i
k

a) Rifampicin resistant strain of £. carotovora subsp. carotovora7154.
b) No addition of root extract to soil extract.

c) Gram-negative

bacteria.

d) Total bacteria.

e) Colony forming unit/ml (Average of five replications).

Dfferent letters indicate statistical significance at 5% level by Tukey"s method.
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Fig. 2. Qualitative and quantitative analysis of amino acids in root

exudates of Chinese cabbage at 40 days after seeding in
spring crop, 1999. (cv. CR-Gekka)
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Table 3. Qualitative and quantitative analysis of amino acids in root exudate of Chinese cabbage
at 65 days after seeding in spring crop, 1999. (cv.CR-Gekka)
Asp. Thr. Ser. Glu. Gly. Ala. Met. Leu. Lys.
HR® 0.8» 0.3 0.5 2.3 0.4 0.3 o
AR® 0.2 0.5 0.5 0.4 0.3 0.4 0.2 0.2 0.3
Control © 0.2 0.6 0.5 0.2 0.2 0.1 0.1 0.1
a) Half of upperground part was cut.
b) All of upperground part was cut.
¢) Untreated.
d) nmol 7/ 0.1ml
e) Amino acids were not detected.
Table 4. Qualitative and quantitative analysis of amino acids in root extract of chinese cabbage
at 70 days after seeding in spring crop, 1999. (cv.CR-Gekka)
Detected amino acids
Treatment
Asp. Thr. Ser. Glu. Pro. Gly. Ala. Val. Met. Ie. Leu.
HR® 5.10° 3.40 1.80 4.00 0.30 1.50 5.70 1.10 0.40 0.60
AR 22.40 20.00 10.50 ? 1.90 3.40 29.60 13.00 0.30 9.60 4.40
Control 6.20 4.70 1.70 6.10 2.30 6.50 1.50 0.30 0.40 1.00
Detected amino acids
Treatment
Tyr. Phe. Lys. His. Arg.
HR 0.50 0.30
AR 2.20 2.40 3.40 4.10 4.20
Control

a, b,c,d, e)

refer to Table 3.
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Table 5. Qualitative and quantitative analysis of sugars in root extract of Chinese

cabbage at 65 days after seeding in spring crop, 1999. (cv.CR-Gekka)

Treatment Fructose Glucose
HRa) d)
AR 4.13° 34.99
Control ° 131.49 22.23

a, b, c) refer to Table 3.
d) Sugars were not detected.

e) nmol/0.5ml.

Ta

Table 6. Effect of amino acids on the growth E.carotovora subsp. carotovora 7154 isolate in the synthetic medium.

Times(hr.) Asp. Thr. Ser. Glu. Pro. Gly. Ala. Cys. Met.
0 0.346® 0.305 0.305 0.338 0.367 0.336 0.219 0.742 0.321
24 1.699 0.381 0.772 1.566 0.447 0.485 0.561 1.369 0.480
1.353%a 0.076 1 0.467 d 1.228 b 0.080 kI 0.149 hi 0.342 0.627 ¢ 0.159 hi
Times(hr.) Val. Iso. Leu. Tyr. Phe. Lys. His. Arg. Control
0 0.33 0.303 0.342 0.504 0.526 0.364 0.313 0.372 0.304
24 0.415 0.473 0.709 0.825 0.874 0.499 0.532 0.611 0.380
0.085 kI 0.170 h 0.367 e 0.321 f 0.348 ef 0.135ji 0.219¢g 0.239 ¢ 0.076 jk

a) Absorption at 245 nm.

b) Difference in initial (0 hr.) and final (24 hr.) absorption.
Different letters indicate statistical significance at 5% level by Tukey"s method.
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Table 7. Effect of sugars on the growth of £. carotovora subsp. carotovora 7154
isolate in the synthetic medium.

Times (hr.) Fructose Glucose Control
0 1.423» 1.136 1.010
24 2.325 2.146 1.27
0.902” a 1.010 b 0.260 c

a, b) refer to Table 6.

Table 8. Effect of amino acids and sugars on the growth of £. carotovora subsp. carotovora 7154
isolate and Gram-negative bacteria in soil.

Amino acids
Asp. Thr. Ser. Glu. Pro. Gly. Ala. Cys. Met. Val.

RRS7154 |1.4x 10°” b 6.3x 10'bcd 3.4x 10°a 9.7x 10°bcd 6.8x 10°bed 8.7x 10°bed 9.0x 10°bed 5.7 10°bed 3.7x 10' cd 6.3x 10°bed
GN? 5.6x 10°abc 2.1x 10°abc 7.9x 10°abc 3.4x 10°abc 3.9x 10°abc 2.4x 10°abc 4.3x 10°abc 3.2x 10°abc 1.2x 10° ¢ 9.2x 10°a

Amino acids Sugar
Iso. Leu. Tyr. Phe. Lys. His. Arg. Fru. Glu.

Control

RRS7154 |[8.0x 10°bcd 6.0x 10'bed 1.0x 10°d  4.3x 10°bed 5.3x 10'bed 4.3x 10°bed 2.0x 10°d | 3.6x 10°a  1.4x 10° be| 3.0x 10°d

GN? 9.9x 10°ab 4.4x 10°ab 2.1x 10fabc 6.4x 10°abc 8.2x 10°abc 6.4x 10°abc 4.2x 10°abd 1.3x 10°bc 1.6x 10° be| 2.9x 10°abe

a) Gram-negative bacteria.
b) Colony forming units / g of soil.
Different letters indicate statistical significance at the 5% level by Tukey"s method.
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