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Abstract The bacterial strain AL7 was isolated from the cotton field in Xinjiang. It was identified through mor-
phologic observation, physiological and biochemical character determination and 16S rDNA and gyrB gene se-
quence analysis. The antagonistic effect of strain AL7 and its volatile gas that suppresses Verticillium dahliae
growth were tested by confrontation culture method. Anti-fungal active ingredients of strain AL7 were extracted
by acidic precipitation. The antagonistic effect of the active ingredients suppressing V. dahliae growth and their
spore germination activities were tested by Oxford-cup test and plating method. The active substances were prelim-
inarily separated by thin-layer chromatography method. The results indicated that strain AL7, identified as Bacil-
lus methylotrophicus , had strong antagonistic effect on the growth of V. dahliae, with an inhibition zone of 33
mm in diameter and a lasting period of 14 d. The antibacterial effect of its volatile gas was above 50%. The anti-
bacterial effect of the active crude extracts of strain AL7 was above 80% , which could sufficiently suppress the
spore germination of V. dahliae. The diameter of inhibition zone was 36.1 mm and the Rf value of the anti-fun-
gal active ingredient was about 0. 75 to 0.83. Our research suggests that strain AL7 has good development prospect
for control of cotton Verticillium wilt.
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Table 1 Physiological and biochemical characteristics of antagonistic strain AL7
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a: Amylase test; b: Protease test; c: Dextranase test; d: Cellulase test
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Fig. 1 Biocontrol related enzyme detection of strain AL7
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a: Phylogenetic dendrogram based on 16S rDNA sequences;
b: Phylogenetic dendrogram of gyrB sequences
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Fig. 2 16S rDNA and gyrB gene sequence phylogenetic
dendrograms of strain AL7
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a: AL7 inoculation; b: Negative control
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Fig. 3 The antagonistic effect of strain AL7 on the

growth of Verticillium dahliae
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Fig. 4 The persistence of inhibition generated by strain

AL7 against Verticillium dahliae
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Fig. 5 The antagonistic effect of the volatile gas produced by

strain AL7 against Verticillium dahliae
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a: Punch method; b: Smear method; c: Negative control of smear method; d: Oxford-cup test; e: Negative control of Oxford-cup test
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Fig. 6 Antagonistic effects of the active ingredients produced by strain AL7 on Verticillium dahliae
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N: Negative control; 1 to 11: ituC, itud, ituD, fenB, fenD, fenACE, sfp, srfAA, bmyB, bymC, mycB
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Fig. 7 PCR detection of the genes coding for lipopeptide antibiotics in AL7
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Biilk 6996, i S0 A5 i 1 45 31— v 2 e
JEWE Colletotrichum orbiculare B Bk FEHL G
P B H R 73 R0 2F MO AT 7 WE-3, 32 T AR 5 AR 2%
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8 Etk AL7 MAEEEM K EM B B AT
Fig. 8 Bioautographic analysis of the antifungal active

ingredients in the strain AL7
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