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Antagonistic inhibition analysis and biocontrol of asparagus stem
blight Phomopsis asparagi

MA Li-Ping, HAO Bian-Qing, QIN Shu, QIAO Xiong-Wu
(Shanxi Key Laboratory of Pesticide Science, Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China)

Abstract The inhibition effects of an antagonistic Bacillus strain B96-11 on asparagus stem blight (Phomopsis asparagi Sacc.) were
investigated under laboratory in vitro and field conditions. The results demonstrate that B96-11 effectively inhibits the pathogen. In-
habitation rates on P. asparagi growth rate are between 97.37% and 92.98%, when the cultures treated with 50 to 1 600 times dilution
of B96-11 fermentation brew. Under in vitro conditions, colonial growth on asparagus stem reduces by 94.40% compared with the
control samples, and under field trials by 93.40%. Microscopic observation reveals that the mycelia and spore walls of P. asparagi
are destroyed and cell contents released after B96-11 treatment. Conductivity of the inoculum liquid of P. asparagi increases signifi-
cantly 24 h after treatments. As B96-11 inoculum liquid concentration increases from 1% to 10%, its conductivity increment increases
from 47.50% to 518.33% and total dissolved solids (TDS) increment increases from 176.10% to 797.60%. B96-11 also restricts P.
asparagi mycelial respiration at an inhibition rate of 25.00% by addition of 1% B96-11 and 196.40% by addition of 10% B96-II.
Based on the analysis, the main active substances in B96-11 are antagonistic proteins.
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Tab. 1 Inhibition effect of antagonistic strain B96-11 to mycelial growth of P. asparagi
B96-11 Colony diameter (cm)
B96-11 concentration 3d 7d 144 21d 28d 354 Growth rate (cm -d™*)  Inhibition rate (%)
50 50 folds 0 0.16 0.32 0.55 0.77 1.08a 0.03 97.37
100 100 folds 0 0.20 0.35 0.65 0.95 1.43b 0.04 96.49
200 200 folds 0.05 0.28 0.49 0.88 1.32 1.72¢ 0.05 95.61
400 400 folds 0.08 0.31 0.45 0.89 1.34 1.74¢ 0.05 95.61
800 800 folds 0.09 0.39 0.64 111 1.61 2.24d 0.06 94.74
1600 1600 folds 0.41 0.52 0.84 1.54 2.14 2.89% 0.08 92.98
CK 3.21 7.45 14.9 22.35 29.8 39.76f 1.14 —

Different small letters following the data mean significant difference. The same below.
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Tab. 2 Control effect on P. asparagi on asparagus stem cutting of B96-11 in in vitro experiment

/

Treatment Spots/plate Area of spots (cm?) Inhibition rate (%)
B96-11(1) 1.60 0.32 95.60
B96-11(2) 2.00 0.40 94.40

CK 9.00 7.20 —
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Tab. 3 Control efficiency of B96-11 to P. asparagi in field trial

Percentage of infected stems (%)

Investigating Control efficiency

Treatment time (d) | " m Mean (%)
B96-I1 30 1.2 0 3.03 1l.41a 93.40
Carbendazim 30 6.50 6.90 9.45 7.45a 65.12

Control 30 15.51 19.15 29.41 21.36b —
B96-I11 120 26.67 41.30 30.43 32.80a 40.84
Carbendazim 120 43.18 57.14 40.00 46.77ab 15.64

Control 120 62.07 40.63 63.64 55.44b —

c
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Fig. 1 Inhibition effect of B96-I1 on P. asparagi spores(a,b) and mycelia(c,d)
a Spores treated with B96-I1; b Normal spores; ¢ Mycelia treated with B96-11; d

Normal mycelia.
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Tab. 4 Changes of conductivity and total dissolved solid of P. asparagi inoculum after treated with B96-11 for 24 h

Conductivity of P. asparagi inoculum Total dissolved solid
B96-11
B96-11 concentration Measu[(id value Increase (%) Measu;lted value Increase (%)
(US - cm™) (mg-L™)
CK 2 025-1 905=120 — 1431-1499=-68 —
100 100 folds 2 120-1943=177 47.50 1523-1471=52 176.10
50 50 folds 2 240-2 020=220 83.33 1546-1 470=76 221.50
20 20 folds 2 393-2 080=313 161.08 1727-1546=181 366.90
10 10 folds 2 560-1818=742 518.33 1826-1 354=472 797.60
800 -
2.5 B96-I1I = 700 | -+ 10f% 10 folds
g o0 | ~=20fi 20 folds
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Fig. 2 Changes of conductivity and total dissolved solid
( 2 (TDS) after treatment with B96-11
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