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1.2.1 4
210r/min 2.2
28C 54h CFS Centrifugal
fermentation supernatants 10
4910 13
7 = OD -0D /0D x P>
100% 0.05 84 .
6% 4
Bacillus subtilis
10
CFS
A B Table 1  Effects of CFS 1 1 from ten isolates on
+0.05%L~ 28°C 1d Chlorella pyrenoidosa growth
Strain No. ODgyy Inhibitory ratio /%
CK 2.311 /
CFS 1.358 41.2
1:1 28C 0.356" 84.6"
210r/min L- 2.009 13.1
0.2ug /mL 0.6pg/mL 6h ? p.#0” 8.6
oD 10 0.476" 79.47
%0 11 1.260 45.5
1.3 12 1.661 28.1
13 0.439" 81.07
8 15 1.447 37.4
18 1.242 46.3
1.4 * Significantly different from control at p < 0.05 based on Dunnett’ s LSD.
1.4.1 Values are means of three replications.
2.3
8 ~ 10mL CFS 1:1
25°C 16h 21°C 8h 7d 10
2 A I- 4
1.4.2
15 L- B 4
20 ~ 30°C 40% ~ 80% 4 13
2 1 4 13
CFS 11 1 30 4 13
14d
2
2.1 jbl he resul the gl
Table 2 The results of screening using the glutamine
NPC synthetase inhibitor model.
500 Media
E . coli 28C 30h 95 Strains _
A B Bacteria
No.4 - + + 4+ +
E . coli No.9 - + + o+ 4+
No. 10 - + o+ b4+
8mm 10 4 9 10 13 Ro-13 - * rEy

— .No grow + .Poor grow + + .Normal grow + + + .Grow well.
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1 4 CFS
11
L- L- 3 11
0. 6pg/mL
P>0.05 1 30
1L-
—O0—CK
0T —O—Nos
0.6
- 0.5
< 04 3 4
© 03 Table 3 Weed inhibition by Xanthomonas 14 toxin
0.2 synthetase inhibitor model .
01 Inhibitory ratio/ %
0 Common name
scientific name Stem length ~ Root length
1:1 1:30  1:1 1:30
1 L- Barngrass Echinochloa crus-galli var. mitis ~ 17.0 0 31.2 0
Crab grass Digitaria sanguinalis 29.6 0 42.3 0
Fig. 1 Growth curve of isolates cultured in Basic media Giant foxtail Setaria faberii 33.7 5.8 46.1 10.2
with Bacillus subtilis and 1-glutamine Sibirian Cocklebur Xanthium strumarium 70.6° 30.1 80.4" 32.8
a b and ¢ were 0.2pg/mL. 0.4 pg/ml and 0.6 pg/mL Shepherd’ s purse Capsella bursa-pastoris 90.2" 52.6 93.8° 72.8"
L-glutamine  respectively. Common purslane Portulaca oleracea 79.3" 55.1785.2" 72.1"
2.4 Redroot pigweed A . retroflexus L 95.0" 74.8798.2" 83.6"
. * Statistically lower than the control at the 0.05 level using Dunnett’ s LSD.
4
4 3
B- 9
NPC
CGMCC NO.0902
2.5
4
65.1
88.7% 58.4  T77.0%
40%
2.6
10
7

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



2 229

1 TeBeest D O Templeton G E. Mycoherbicide Progress in the
biological control of weeds. Plant Dis 1985 69 6 - 10.

2 Makowski R M D. Effect of inoculum concentration —temperature
dew period and plant growth stage on disease of round-leaved mallow
and velvetleaf by colletotrichum gloeosporioides. Phytopathology
1993 83 1229 - 1234.

3 Boyetchko SM  Holmstrom-Ruddick B. Host-range of rhizobacteria
effective as biocontrol agents of dowy brome. Can J Plant Pathol
1996 18 86 - 89.

4
1999 396 - 401.
5
2002 4 4 3-9.
6 . . 1989 175
-176.
7
. 2000 2 2 29-34.
Xanthomonas 8 RE NE.
80
1984 1669.

X . campestris pv.
9 Kremer R J Begonia M F T Stanley L et al. Characterization of

Poannua rthizobacteria association with weed seedlings. Appl Environ

82% " Microbiol 1990 56 1649 - 1655.
10 Omura S Murata M. A new herbicidal antibiotic containing
phosphinothricin ~ fermentation  isolation biological activity and
mechanism of action. J Antibiotics 1984 37 829 —835.
11 Johnson B J. Biological control of annual bluegrass with
Xanthomonas aompestris pv. Poannua in Bermudagrass. Hort

Science 1994 29 6 659 — 662.

Screening of Bacterial Herbicide Strain Xanthomonas campestris pv.
retroflexus from Rhizosphere

LI Ming-Zhi LI Yong-Quan® XU Ling ZHUANG Xiao-Feng SUN Zi-Ling
Zhejiang University College of Life Science Hangzhou 310027  China

Abstract Xanthomonas campestris pv. retroflexus with herbicidal activity was screened from rhizosphere of redroot
pigweed  Amaranthus retroflexus L. using the glutamine synthetase inhibitor and the microscreen of Chlorella
pyrenoidosa model. Petri dish bioassays of model plants and weeds were used to evaluate the influence of Xanthomonas
campestris pv. retroflexus on growth of the selected weeds. Broad leaf weeds belonging to dicots were confirmed to be its
target weeds such as Redroot pigweed and Shepherd’ s purse.

Key words Bacterial herbicide Xanthomonas campestris pv. retroflexus Microscreen of Chlorella pyrenoidosa Model
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