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MWO016528.1 Fusarium hainanense LC13701
MK280836.1 Fusarium hainanense LC11638
97 MWO016541.1 Fusarium luffae LC13714
N —%: MK280807.1 Fusarium luffae LC12167
AF440542.1 Fusarium oxysporum Fo47
98 X.9 (PV207918)) %
100 MNO900534.1 Fusarium oxysporum f. sp. lycopersici Fol4
KU604026.1 Fusarium sacchari CBS 223.76
{ ON924471.1 Fusarium sacchari FSOFM
43 MWO016443.1 Fusarium fujikuroi LC5916
499i: NR 111889.1 Fusarium fujikuroi CBS 221.76
OM117604.1 Fusarium sublunatum NRRL 13384
1oL OM117605.1 Fusarium sublunatum NRRL 20897
99 MW016393.1 Fusarium falsibabinda LC13610
100 OR577164.1 Fusarium falsibabinda ARSEF 14667
M2 mitERRRRELSE

Fig.2 Identification of stem rot pathogens of L. discolor
AJRIEH X.9 7E PDA AR H1E 9% 5 d BIEIEAS; B ~ CIRIRE X9 /N3 EH TR/ ER T D. 2 ITS, EF-la M RG L TW .
A. Colony morphology of pathogen X.9 cultured on PDA plates for 5 d; B~ C. Small and large conidia of pathogen X.9; D. phylogenetic tree

constructed based on ITS, EF-1o.
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Tab. 1 Antagonistic effect of 35 strains of Trichoderma against pathogen X.9
IR S > WEH/% B WIRS 5 A% B
Strain number Inhibition rate/% Degree of coverage Strain number Inhibition rate/% Degree of coverage

AHO03 71.514.48° I NMO064 77140730t I
AHO009 81.29+4.81" JIi NMO065 80.7540.51 I
FJo02 72.00£1.79% I NMO066 78.3943,1 1t I
FJ035 76.63£4.70" I NMO073 71.24+5.63" JI|
FJ059 76.13£1.08%% I NMO082 77.48+0.39t I
GSo13 76.55+0.39"% I NMO085 77.25+0.67%t I
HAQ08 81.04x1.21% I NM102 75.8845.00" e I
JX013 80.410.49" 1 NM103 79.45%0.45% |
LS029-2 75.3+3.86%" I NM104 80.54+0.57%¢ I
LS029-3 67.78+4.69" 1] NMI110 79.26+£5.46cder 1
NM042 79.32+3.79 I NM142 72,522,504 mm
NM044 82.41+3.08" I NM157 74.2846.35%% mm
NM046 78.3940.12¢<% 1 NM171 82.57+0.44 |
NM050 79.7745.08" I SC009 75.81%1.16%% |
NMO57 79.1440.58¢%" I XJ002 74.08+1.76" 1T
NMO058 83.95+4.71° I XJ004 81.06+0.58¢ I
NMO61 73.29+42.78¢fen I XJ039 79.9+0.98 I
NMO063 80.02+0.67% I

TE: EARH AT T REFE AR B 2 0] 22 57 B35 (p<0.05)

Note: Different superscript letters mean significant difference between treatments(p<0.05).

NM110

NM142

NM157

3 ERABEN TR E

NM171

C009

NMO057

XJ002

XJ004

Fig.3 Screening of antagonistic Trichoderma by plate confrontation assay

XJ039
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N SRRTRENRS
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NM171

RN

9
SN

SC009 XJ004 XJ039

AR RAEAET U XTR R X9 A= B AR R MRS R R X9 A KGR RER . AN F R 22 B F (P<0.05) .

A. Inhibition rate of non-volatile metabolites against pathogen X.9; B. Plate results of growth inhibition of pathogen X.9 by non-volatile metabolites.

Different lowercase letters indicate significant differences(P<0.05).

B4 FEREREFOXHREE X9 BMHER

Fig. 4 Inhibition of pathogenic bacteria X.9 by non-volatile metabolites

(Kl 4-B).
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MT102395.1 Trichoderma koningiopsis Tkois2
99 KJ783287.1 Trichoderma koningiopsis 7745
50 MH262587.1 Trichoderma pseudoasperelloides YMF1.00378
99 MH262581.1 Trichoderma pseudoasperelloides YMF1.00152
IN715597.1 Trichoderma hispanicum S172
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48 DQ083014.1 Trichoderma spirale DAOM 183974
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Fig. 5 Morphological characteristics and molecular identification of Trichoderma on different media
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A ~ C. JX013 colony morphology on PDA, CMD and SNA plates for 5 d; D ~ E. JX013 conidiophores and cluster of conidia; F ~ H. SC009 colony
morphology on PDA, CMD and SNA plates for 5 d; I ~ J. SC009 conidiophores and cluster of conidia; K. JX013 and SC009 phylogenetic trees constructed

based on /TS and EF-la..
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Fig. 6 Enzyme activity determination of Trichoderma
TE: oo RIR 2 S B3 (P <0.0001)
Note: “**#*” indicates highly significant difference(p <0.0001).
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Screening of antagonistic Trichoderma against stem rot
pathogen in Ludisia discolor(Ker-Gawl.)A.Rich and
evaluation of

its biocontrol potential

Chen Peiwei'”, Chen Yaoli', Liu Yangping', Song Xiqgiang'’, Liu Tong', Wang Weiwei"*"
(1. School of Tropical Agriculture and Forestry (School of Agricultural and Rural Affairs/ School of Rural Revitalization),
Hainan University, Haikou, Hainan 570228, China; 2. Hainan Key Laboratory of Germplasm Resources of Tropical Special
Ornamental Plants, College of Forestry, Haikou, Hainan 570228, China)

Abstract: Stem rot causes extensive rotting at the base of the stems of bloodleaf orchid plants, affecting nutrient uptake. Studies
have shown that Trichoderma can effectively inhibit a wide range of pathogenic bacteria and is an important biocontrol fungus. A
strain of pathogen X.9 with the strongest pathogenic effect was isolated from the diseased tissues at the stem base of Ludisia
discolor(Ker-Gawl.)A.Rich, which was identified as Fusarium oxysporum by morphology and molecular biology. The plate
confrontation assay between Trichoderma strains and the F. oxysporum X.9 showed that 17 Trichoderma strains could completely
cover F. oxysporum X.9 an inhibition rate of more than 75%. Further observation of the inhibition effect of 17 strains of
Trichoderma non-volatile metabolites on X.9 showed that JX013 and SC009 had better inhibition effect, with their inhibition rates
being 41.27% and 41.26%, respectively. Through morphological and molecular biological identification, both JX013 and SC009
were confirmed to be Trichoderma asperellum. Both JX013 and SC009 showed a significant increase in chitinase and glucanase
after interacted with X.9, indicating that Trichoderma secretes more cell wall degrading enzymes to degrade the pathogenic
mycelium when interacted with pathogenic bacteria, thus inhibiting the growth of pathogenic bacteria.

Keywords: Ludisia discolor (Ker-Gawl.)A Rich; stem rot; Fusarium oxysporum; Trichodermas biological control
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