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Screening identification and antagonism assessment of dominant bacteria in Ageratina ade-
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Abstract By using isolation and culture method 25 strains of dominant bacteria in Ageratina ade-
nophora rhizosphere soil were isolated and identified of which 8 strains were assessed for their an-
tagonistic activity. The results showed that Bacillus and Pseudomonas were highly abundant in A.
adenophora rthizosphere soil of which B. subtilis and B. megaterium were most abundant and oc-
cupied 55. 6% of the total identified bacteria. These dominant bacteria had different level antago-
nistic activity to Fusarium oxysporum and Ralstonia solanacearum and B. subtilis BS-5 and B.
thuringiensis BT-1 had the strongest antagonistic effect on F. oxysporum with the antagonistic activ-
ity of their metabolic products being 85. 5% and 83. 8% respectively. The metabolic products of
the dominant antagonistic bacteria had even more stronger antagonistic effect on pathogens than the
dominant antagonistic bacteria themselves. The existence of abundant bacterial groups with strong
antagonistic activity in A. adenophora rhizosphere soil could help A. adenophora to resist harmful
soil-borne diseases and escape its natural enemies. Through the feedback actions of the beneficial
rhizosphere microbes A. adenophora probably earned its competition superiority directly or indi-

rectly being favorable to its rapid expansion.

Key words Ageratina adenophora Sprengel exotic plant invasion mechanism soil microbe an-
tagonistic bacteria antagonistic activity.
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Ageratina adenophora
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Tab.1 Groups and characteristics of dominant bacteria isolated from A. adenophora rhizosphere soil

Microbe group Strain Lactose Inositol Mannitol Sorbitol Dulcitol  Gram + / - Characteristics
number
Bacillus subtilis 9 + - + - + + A
B. megaterium 5 - - - - + B
B. amyloliquefaciens 4 + + + C
B. licheniformis 3 - - - + D
B. thuringiensis 2 - - - - + + E
B. pumilus 1 - + + - _ + F
Pseudomonas putida 1 + + - + - _ G
0.8 Similarity index of PLFAs identification for all bacteria strains was above 0. 8. A

The shape of the colony was irrgular grayish white crapy the margin was undulate and isolate cells were bacilliform

B The surface of colony was pallid grayish white the margin was undulate and isolate cells were short

bacilliform C

liform  colony can flow on the agar D
milk-white and margin is undulate E
late F

The surface of the colony was luster grayish white convex isolate cells were bacil-

The shape of the colony was transparent and had consistency

The shape of the colony is irregular pallid umbonate and margin was undu-
The shape of the colony was circle and had consistency viscid flat and margin was entire G

The shape of the colony was circle luster crapy the margin was undulate and isolate cells were short bacilliform.
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Tab.2 Comparison of fatty acids characteristics in identi-
fied dominant bacteria

BA-1

1 |

Fig.1 Dendrogram of cluster analysis for 25 strains of identi-

fied dominant bacteria based on fatty acids.

BS B. subtilis BM
B. amyloliquefaciens BL

mis BT B. thuringiensis BP
Ius PP P. putida. 1 ~9
7
2
24
14 7
ISO 17: 0ANTEISO

3 2

Tab.3 Inhibitory effects of dominant bacteria and their metabolic products on soil-borne diseases %

B. megaterium BA
B. lichenifor-
B. pumi-

No. of strains.

15: 0ANTEISO 15:0

Microbe group

Average kinds

Average percentage of

plentiful fatty acids %

of ftty 1550 150 17:0
ac ANTEISO IS0 ANTEISO
20 38.81 23.95 13.86
B. subtilis
14 33.52 42.81 2.15
B. megaterium
19 34.59 30.25 9.30
B. amyloliquefaciens
16 30.28 28.67 10.38
B. licheniformis
24 13.82 39. 60 1.31
B. thuringiensis
15 34.40 40.88 3.01
B. pumilus
19 29.64 23.82 15.28
P. putida
79.3% 54.7% .
3.3
2 BS-5 BS-8 1
BM-1 1 BA-1
1 BL-3 1 BT-1
1 BP-1 1 PP-1
8
3.
BL-3
46.3% BS-5
85.5%. BS-5
means + SE

F. oxysporum

R. solanacearum

Antagonistic
bacteria Bacteria Metabolic products Bacteria Metabolic products
B. subtilis BS-5 78.5 £6.2Ab 85.5 +4.9Aa 51.2 £6.6Db 74.1 £5.6Ba
B. subtilis BS-8 70.2 +5.6Ba 75.1+7.3Ba 58.6 £6.4Ca 58.5 +8.3Da
B. megaterium BM-1 67.6 £4.3Ba 65.9 £8.4Ca 74.7 £5.6Ab 82.7 +5.6Aa
B. amyloliquefaciens BA-1 53.2 +5.7Ca 56.3 +10.5Da 70.3 £3.5ABb 77.3 +4.4Ba
B. licheniformis BL-3 46.3 +4.2Db 70.2 +8.2BCa 66.2 +6.0Bb 75.5 +7.2Ba
B. thuringiensis BT-1 75.5 £6.8Ab 83.8 +7.6Aa 61.0 +£10. 8BCa 65.4 +4.6Ca
B. pumilus BP-1 50.7 £5.6CDa 51.2 +4.3Da 50.6 +7.3Db 58.0 +6. 1Da
P. putida PP-1 67.1 +5.4Ba 72.7 +10.3Ba 70.2 +6.2ABb 82.3 +£8.5Aa

Different capitals indicated significant difference among antagonistic bacteria strains and different small letters indicated significant difference among

antagonistic bacteria and its metabolic products.
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