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Abstract: In order to acquire Trichoderma strains with preferable inhibitory effect on tobacco black shank, twenty-eight strains of
Trichoderma were isolated from rhizosphere soil of uninfected tobacco plants in Henan province. The strains of XYPQ-1, ZMD-1 and
XYLS-5 exhibiting better inhibitory effects on Phytophthora nicotianae were screened out by plate confrontation, with inhibitory rate
of more than 90% after five days. Based on molecular biological analysis, the three Trichoderma strains were identified as Trichoderma
virens, Trichoderma koningiopsis and Trichoderma paraviridescens, respectively. The antifungal activity of metabolites and the
antagonistic effect were also studied. The results showed that both the volatile and non-volatile metabolites of the three Trichoderma
spp. had inhibitory effect on P. nicotianae, and the strain XYLS-5 exhibited the optimal inhibitory effect, with its inhibition rate of
volatile and non-volatile metabolites achieving 61.71% and 100.00%, respectively. The three Trichoderma strains could control tobacco
black shank in greenhouse, among which strain XYLS-5 performed the optimal control efficiency exceeding 80% and could promote
seed germination and root growth of tobacco. Results indicated that strain XYLS-5 can be used as antagonist for controlling tobacco
black shank.
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Table | Determination of inhibition effect of Trichoderma spp. on P. nicotianae
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Name of strains
Colony diameter/cm Inhibition rate/% Colony diameter/cm Inhibition rate/%
XYPQ-1 0.18 94.81 100.00
XYPQ-2 0.51 85.26 100.00
ZMD-1 0.13 96.33 100.00
XYLS-5 0.10 97.07 100.00
XYLS-6 0.75 78.32 100.00
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Fig. 1 Inhibition effect of isolates on P. nicotianae on the XYLS-5 T
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Fig. 2 Phylogenetic tree of Trichoderma spp. newly screened
out
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Table 2 Inhibition effect of metabolites of Trichoderma spp. on P. nicotianae.

Volatile metabolites

Nonvolatile metabolites

Name of strains

Colony diameter/cm Inhibition rate/% Colony diameter/cm Inhibition rate/%
ZMD-1 5.33bB 22.98bB 2.18bB 67.94bB
XYPQ-1 6.03 aA 12.86bB 3.40bB 50.00bB
XYLS-5 2.65cC 61.71aA 0.00 cC 100.00aA
CK 6.92 aA — 6.80 aA —
5% 1% Note: the difference of lowercase letters on the column chart represents

5% significant difference level, and the uppercase letters represents 1% significant difference level.
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Fig.3 Symptoms of tobacco seedlings inoculated with P.
nicotianae in different treatments after fifteen days
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Table 3 The incidence and disease index of tobacco seedlings
inoculated with P. nicotianae in different treatments after 15

days
Treatment Incidence/%  Disease index Cont}* ol
efficiency/%
ZMD-1+ 53.33bB 46.80bB 51.58
XYPQ-1+ 33.33¢C 23.51cC 75.68
XYLS-5+ 36.67¢C 18.88¢C 80.47
CK 96.67aA 96.67aA —
0 0 —
5% 1%

Note: the difference of lowercase letters on the column chart represents

significant difference at 5% level,

significant difference at 1% level.
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and the uppercase letters represents
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Fig. 4 Determination of seed germination rate and root length
of tobacco seedlings in different treatments
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