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Figure S1. D. seriata mycelial growth inhibition assays for: (a) chitosan oligomers; (b) ε-polylysine; (c) S. 
rochei secondary metabolites; (d) S. lavendofoliae secondary metabolites; (e) ε-polylysine:chitosan (1:1 
w/w) conjugates; (f) S. rochei secondary metabolites + chitosan oligomers (1:1 w/w); (g) S. lavendofoliae 
secondary metabolites + chitosan oligomers (1:1 w/w). The concentration of the treatments decreases 
from top to bottom (doses for each treatment are indicated in Error! Reference source not found.). The 
Petri dish in the bottom right corner shows the PDA control. Only one replicate per treatment and dose 
is shown.  
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Figure S2. B. dothidea mycelial growth inhibition assays for: (a) chitosan oligomers; (b) ε-polylysine; (c) 
S. rochei secondary metabolites; (d) S. lavendofoliae secondary metabolites; (e) ε-polylysine:chitosan (1:1 
w/w) conjugates; (f) S. rochei secondary metabolites + chitosan oligomers (1:1 w/w); (g) S. lavendofoliae 
secondary metabolites + chitosan oligomers (1:1 w/w). The concentration of the treatments decreases 
from top to bottom (doses for each treatment are indicated in Error! Reference source not found.). The 
Petri dish in the bottom right corner shows the PDA control. Only one replicates per treatment and dose 
is shown.  
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Table S1. Radial growth of mycelium (RG) and percentage of inhibition of radial growth (PIRG) of 
the different treatments against N. parvum 2, 4 and 5 days after inoculation. Means followed by the 
same letter are not significantly different according to Tukey’s HSD test (p < 0.05). 

Treatment Dose 
(µg·mL-1) 

N. parvum 
2 days 4 days 5 days 

RG (mm) PIRG (%) RG (mm) PIRG (%) RG (mm) PIRG (%) 
Control - 18 ± 1.62 - 29.5 ± 2.65 - 38 ± 3.42 - 

COS 

62.5 9.25 ± 0.56 d 48.6 17.00 ± 1.19 c 42.4 20.00 ± 1.60 d 46.7 
125 5.75 ± 0.23 c 68.1 8.50 ± 0.68 b 71.2 15.00 ± 0.75 c 60.0 
250 4.00 ± 0.36 b 77.8 6.50 ± 0.59 b 78.0 13.50 ± 0.27 bc 64.0 
500 4.50 ± 0.27 bc 75.0 5.50 ± 0.50 b 81.4 12.75 ± 1.15 bc 66.0 
750 4.75 ± 0.29 bc 73.6 7.00 ± 0.56 b 76.3 9.50 ± 0.38 b 74.7 

1000 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 
1250 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 
1500 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

EPL 

25 3.25 ± 0.29 d 81.9 13.75 ± 0.69 e 53.4 16.50 ± 1.49 d 56.0 
50 3.50 ± 0.32 d 80.6 4.75 ± 0.38 d 83.9 8.25 ± 0.33 c 78.0 
100 1.75 ± 0.16 c 90.3 2.25 ± 0.23 bc 92.4 8.00 ± 0.08 c 78.7 
200 1.30 ± 0.10 bc 92.8 3.50 ± 0.18 cd 88.1 3.50 ± 0.35 b 90.7 
400 1.25 ± 0.08 bc 93.1 2.00 ± 0.12 bc 93.2 3.00 ± 0.06 ab 92.0 
600 1.00 ± 0.04 bc 94.4 2.00 ± 0.00 bc 93.2 2.50 ± 0.10 ab 93.3 
800 0.75 ± 0.01 ab 95.8 1.50 ± 0.03 ab 94.9 2.50 ± 0.23 ab 93.3 

1000 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

MR 

250 28.00 ± 2.24 a −55.6 37.00 ± 1.85 b −25.4 37.50 ± 0.00 a 0.0 
500 26.00 ± 1.56 a −44.4 34.00 ± 1.70 ab −15.3 37.50 ± 0.00 a 0.0 
750 26.00 ± 0.52 a −44.4 32.00 ± 0.96 ab −8.5 37.50 ± 0.00 a 0.0 

1000 25.00 ± 2.50 a −38.9 30.00 ± 1.50 ab −1.7 37.50 ± 0.00 a 0.0 
1250 25.00 ± 2.50 a −38.9 29.00 ± 1.74 ab 1.7 37.50 ± 0.00 a 0.0 
1500 25.00 ± 0.25 a −38.9 28.00 ± 1.40 a 5.1 37.50 ± 0.00 a 0.0 

ML 

250 28.00 ± 2.80 a −55.6 37.00 ± 3.70 a −25.4 37.50 ± 0.00 a 0.0 
500 25.00 ± 2.25 a −38.9 36.00 ± 2.16 a −22.0 37.50 ± 0.00 a 0.0 
750 24.00 ± 1.20 a −33.3 33.00 ± 0.33 a −11.9 37.50 ± 0.00 a 0.0 

1000 23.00 ± 1.61 a −27.8 32.00 ± 0.96 a −8.5 37.50 ± 0.00 a 0.0 
1250 23.00 ± 1.38 a −27.8 31.00 ± 2.48 a −5.1 37.50 ± 0.00 a 0.0 
1500 23.00 ± 0.92 a −27.8 30.00 ± 0.60 a −1.7 37.50 ± 0.00 a 0.0 

EPL:COS 

250 1.00 ± 0.10 c 94.4 3.50 ± 0.35 c 88.1 5.25 ± 0.42 c 86.0 
500 1.00 ± 0.09 c 94.4 2.50 ± 0.23 b 91.5 3.50 ± 0.32 b 90.7 
750 0.50 ± 0.01 b 97.2 1.75 ± 0.04 b 94.1 3.25 ± 0.07 b 91.3 

1000 0.00 ± 0.00 a 100.0 0.50 ± 0.05 a 98.3 0.63 ± 0.06 a 98.3 
1250 0.00 ± 0.00 a 100.0 0.75 ± 0.02 a 97.5 0.50 ± 0.01 a 98.7 
1500 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

MR+COS 

200 5.75 ± 0.23 d 68.1 8.00 ± 0.80 d 72.9 10.00 ± 0.90 c 73.3 
400 5.25 ± 0.37 d 70.8 6.00 ± 0.24 c 79.7 8.00 ± 0.32 bc 78.7 
600 3.00 ± 0.27 c 83.3 5.00 ± 0.15 bc 83.1 7.00 ± 0.42 b 81.3 
800 1.75 ± 0.11 b 90.3 4.00 ± 0.16 b 86.4 7.00 ± 0.63 b 81.3 

1000 1.00 ± 0.05 ab 94.4 1.00 ± 0.05 a 96.6 4.00 ± 0.20 a 89.3 
1200 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 4.00 ± 0.32 a 89.3 

ML+COS 

200 5.75 ± 0.58 d 68.1 6.00 ± 0.60 c 79.7 10.00 ± 0.90 c 73.3 
400 5.25 ± 0.37 d 70.8 6.00 ± 0.48 c 79.7 8.00 ± 0.40 bc 78.7 
600 3.00 ± 0.12 c 83.3 5.00 ± 0.45 bc 83.1 7.00 ± 0.63 abc 81.3 
800 1.75 ± 0.04 bc 90.3 3.00 ± 0.21 ab 89.8 7.00 ± 0.70 abc 81.3 

1000 1.00 ± 0.09 ab 94.4 2.00 ± 0.14 a 93.2 5.00 ± 0.10 ab 86.7 
1200 0.00 ± 0.00 a 100.0 1.00 ± 0.01 a 96.6 4.00 ± 0.24 a 89.3 

COS, EPL, MR and ML stand for chitosan oligomers, ε-polylysine, S. rochei secondary metabolites and 
S. lavendofoliae secondary metabolites, respectively. 
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Table S2. Radial growth of mycelium (RG) and percentage of inhibition of radial growth (PIRG) of 
the different treatments against D. seriata 2, 4 and 5 days after inoculation. Means followed by the 
same letter are not significantly different according to Tukey’s HSD test (p < 0.05). 

Treatment Dose 
(µg·mL-1) 

D. seriata 
2 days 4 days 5 days 

RG (mm) PIRG (%) RG (mm) PIRG (%) RG (mm) PIRG (%) 
Control - 23 ± 0.69 - 28 ± 1.96 - 38 ± 2.95 - 

COS 

62.5 19.25 ± 1.35 d 16.3 15.25 ± 0.31 d 45.5 19.25 ± 1.73 c 48.7 
125 18.75 ± 0.38 d 18.5 14.00 ± 0.42 d 50.0 18.75 ± 1.88 c 50.0 
250 13.00 ± 1.30 c 43.5 12.00 ± 0.00 c 57.1 13.00 ± 0.39 b 65.3 
500 8.00 ± 0.64 b 65.2 5.75 ± 0.35 b 79.5 8.00 ± 0.40 b 78.7 
750 7.50 ± 0.53 b 67.4 5.50 ± 0.22 b 80.4 7.50 ± 0.23 b 80.0 
1000 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 
1250 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 
1500 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

EPL 

25 3.00 ± 0.24 d 87.0 3.50 ± 0.18 f 87.5 3.75 ± 0.15 e 90.0 
50 1.50 ± 0.09 c 93.5 2.25 ± 0.09 e 92.0 2.75 ± 0.11 d 92.7 

100 1.00 ± 0.09 bc 95.7 1.00 ± 0.08 d 96.4 2.50 ± 0.20 cd 93.3 
200 1.00 ± 0.10 bc 95.7 1.50 ± 0.11 c 94.6 2.00 ± 0.08 c 94.7 
400 0.50 ± 0.04 ab 97.8 1.00 ± 0.07 c 96.4 1.00 ± 0.04 b 97.3 
600 0.00 ± 0.00 a 100.0 0.50 ± 0.02 b 98.2 1.00 ± 0.01 b 97.3 
800 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.50 ± 0.02 ab 98.7 
1000 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

MR 

250 35.00 ± 1.75 a −52.2 37.50 ± 0.00 a −33.9 37.50 ± 0.00 a 0.0 
500 33.00 ± 1.32 a −43.5 37.50 ± 0.00 a −33.9 37.50 ± 0.00 a 0.0 
750 32.00 ± 1.92 a −39.1 36.00 ± 2.88 a −28.6 37.50 ± 0.00 a 0.0 
1000 30.00 ± 2.70 a −30.4 35.00 ± 0.00 a −25.0 37.50 ± 0.00 a 0.0 
1250 29.00 ± 1.74 a −26.1 35.00 ± 2.10 a −25.0 37.50 ± 0.00 a 0.0 
1500 29.00 ± 1.45 a −26.1 35.00 ± 2.10 a −25.0 37.50 ± 0.00 a 0.0 

ML 

250 35.00 ± 0.35 a −52.2 37.50 ± 0.00 a −33.9 37.50 ± 0.00 a 0.0 
500 33.00 ± 0.33 a −43.5 37.50 ± 0.00 a −33.9 37.50 ± 0.00 a 0.0 
750 33.00 ± 1.98 a −43.5 36.00 ± 0.72 a −28.6 37.50 ± 0.00 a 0.0 
1000 31.00 ± 0.62 a −34.8 35.00 ± 2.80 a −25.0 37.50 ± 0.00 a 0.0 
1250 30.00 ± 2.70 a −30.4 35.00 ± 1.75 a −25.0 37.50 ± 0.00 a 0.0 
1500 28.50 ± 0.57 a −23.9 35.00 ± 2.10 a −25.0 37.50 ± 0.00 a 0.0 

EPL:COS 

250 2.50 ± 0.18 d 89.1 3.50 ± 0.32 d 87.5 4.00 ± 0.40 c 89.3 
500 2.25 ± 0.14 d 90.2 2.50 ± 0.20 c 91.1 3.50 ± 0.07 c 90.7 
750 1.50 ± 0.14 c 93.5 1.75 ± 0.09 bc 93.8 3.25 ± 0.20 bc 91.3 
1000 1.00 ± 0.04 bc 95.7 1.50 ± 0.03 b 94.6 3.00 ± 0.03 bc 92.0 
1250 0.50 ± 0.01 ab 97.8 1.00 ± 0.07 b 96.4 2.25 ± 0.09 b 94.0 
1500 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

MR+COS 

200 5.00 ± 0.25 c 78.3 7.00 ± 0.70 b 75.0 9.00 ± 0.81 c 76.0 
400 5.00 ± 0.15 c 78.3 6.00 ± 0.60 b 78.6 8.00 ± 0.24 bc 78.7 
600 3.00 ± 0.03 b 87.0 5.00 ± 0.05 b 82.1 6.45 ± 0.13 b 82.8 
800 3.00 ± 0.27 b 87.0 5.00 ± 0.05 b 82.1 6.00 ± 0.54 b 84.0 
1000 2.00 ± 0.18 b 91.3 2.00 ± 0.14 a 92.9 2.00 ± 0.18 a 94.7 
1200 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

ML+COS 

200 6.00 ± 0.54 d 73.9 6.00 ± 0.54 c 78.6 8.00 ± 0.40 d 78.7 
400 3.00 ± 0.24 c 87.0 5.00 ± 0.45 c 82.1 5.00 ± 0.35 c 86.7 
600 2.00 ± 0.02 bc 91.3 3.00 ± 0.12 b 89.3 3.00 ± 0.21 b 92.0 
800 1.00 ± 0.07 ab 95.7 1.00 ± 0.04 a 96.4 1.00 ± 0.03 a 97.3 
1000 0.50 ± 0.02 a 97.8 1.00 ± 0.08 a 96.4 1.00 ± 0.09 a 97.3 
1200 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

COS, EPL, MR and ML stand for chitosan oligomers, ε-polylysine, S. rochei secondary metabolites and 
S. lavendofoliae secondary metabolites, respectively. 
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Table S3. Radial growth of mycelium (RG) and percentage of inhibition of radial growth (PIRG) of 
the different treatments against B. dothidea 2, 4 and 6 days after inoculation. Means followed by the 
same letter are not significantly different according to Tukey’s HSD test (p < 0.05). 

Treatment Dose 
(µg·mL-1) 

B. dothidea 
2 days 4 days 5 days 

RG (mm) PIRG (%) RG (mm) PIRG (%) RG (mm) PIRG (%) 
Control - 19 ± 0.57 - 33 ± 1.65 - 38 ± 2.66 - 

COS 

62.5 5.00 ± 0.45 b 73.7 6.50 ± 0.33 c 80.3 9.00 ± 0.72 c 76.0 
125 5.50 ± 0.22 b 71.1 6.00 ± 0.60 c 81.8 8.25 ± 0.58 c 78.0 
250 5.00 ± 0.45 b 73.7 5.50 ± 0.55 c 83.3 7.50 ± 0.08 c 80.0 
500 4.75 ± 0.38 b 75.0 5.50 ± 0.50 c 83.3 7.50 ± 0.53 c 80.0 
750 1.50 ± 0.08 a 92.1 2.50 ± 0.08 b 92.4 3.25 ± 0.10 b 91.3 

1000 0.25 ± 0.02 a 98.7 1.25 ± 0.04 ab 96.2 1.75 ± 0.07 ab 95.3 
1250 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 
1500 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

EPL 

25 1.75 ± 0.07 e 90.8 3.25 ± 0.13 f 90.2 3.75 ± 0.08 e 90.0 
50 1.25 ± 0.03 d 93.4 2.25 ± 0.05 e 93.2 2.25 ± 0.11 d 94.0 
100 0.50 ± 0.01 c 97.4 1.00 ± 0.10 d 97.0 1.50 ± 0.03 c 96.0 
200 0.25 ± 0.02 b 98.7 0.50 ± 0.04 bc 98.5 1.00 ± 0.04 b 97.3 
400 0.00 ± 0.00 b 100.0 0.50 ± 0.03 bc 98.5 1.00 ± 0.03 b 97.3 
600 0.25 ± 0.01 a 98.7 0.75 ± 0.03 cd 97.7 1.00 ± 0.10 b 97.3 
800 0.00 ± 0.00 a 100.0 0.25 ± 0.03 ab 99.2 0.75 ± 0.07 b 98.0 

1000 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

MR 

250 29.00 ± 1.16 a −52.6 35.00 ± 1.05 a −6.1 37.50 ± 0.00 a 0.0 
500 27.00 ± 1.35 a −42.1 33.00 ± 2.64 a 0.0 37.50 ± 0.00 a 0.0 
750 26.00 ± 1.30 a −36.8 31.00 ± 1.24 a 6.1 37.50 ± 0.00 a 0.0 

1000 26.00 ± 2.34 a −36.8 29.00 ± 1.16 a 12.1 37.50 ± 0.00 a 0.0 
1250 25.00 ± 2.50 a −31.6 28.00 ± 1.12 a 15.2 37.50 ± 0.00 a 0.0 
1500 25.00 ± 2.00 a −31.6 27.50 ± 1.65 a 16.7 37.50 ± 0.00 a 0.0 

ML 

250 32.00 ± 0.32 b −68.4 37.50 ± 0.00 a −13.6 37.50 ± 0.00 a 0.0 
500 30.00 ± 0.60 ab −57.9 37.00 ± 1.48 a −12.1 37.50 ± 0.00 a 0.0 
750 29.00 ± 1.74 ab −52.6 36.00 ± 1.08 a −9.1 37.50 ± 0.00 a 0.0 

1000 27.00 ± 1.08 ab −42.1 35.00 ± 1.40 a −6.1 37.50 ± 0.00 a 0.0 
1250 25.00 ± 2.00 ab −31.6 34.00 ± 1.36 a −3.0 37.50 ± 0.00 a 0.0 
1500 22.50 ± 1.58 a −18.4 33.25 ± 0.67 a −0.8 37.50 ± 0.00 a 0.0 

EPL:COS 

250 2.50 ± 0.20 d 86.8 5.25 ± 0.37 d 84.1 8.25 ± 0.66 c 78.0 
500 1.00 ± 0.05 c 94.7 2.00 ± 0.04 c 93.9 2.50 ± 0.15 b 93.3 
750 0.50 ± 0.01 b 97.4 1.00 ± 0.00 b 97.0 1.50 ± 0.15 ab 96.0 

1000 0.50 ± 0.04 b 97.4 1.00 ± 0.07 b 97.0 1.50 ± 0.02 ab 96.0 
1250 0.00 ± 0.00 a 100.0 0.50 ± 0.03 ab 98.5 1.00 ± 0.04 ab 97.3 
1500 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

MR+COS 

200 2.00 ± 0.08 c 89.5 5.00 ± 0.40 b 84.8 7.00 ± 0.56 b 81.3 
400 2.00 ± 0.06 c 89.5 5.00 ± 0.25 b 84.8 7.00 ± 0.70 b 81.3 
600 2.00 ± 0.04 c 89.5 4.00 ± 0.04 b 87.9 6.75 ± 0.20 b 82.0 
800 1.00 ± 0.01 b 94.7 2.00 ± 0.08 a 93.9 6.50 ± 0.20 b 82.7 

1000 0.00 ± 0.00 a 100.0 1.00 ± 0.02 a 97.0 5.00 ± 0.35 ab 86.7 
1200 0.00 ± 0.00 a 100.0 1.00 ± 0.05 a 97.0 4.00 ± 0.20 a 89.3 

ML+COS 

200 4.00 ± 0.36 d 78.9 5.00 ± 0.30 c 84.8 4.75 ± 0.38 c 87.3 
400 2.00 ± 0.20 c 89.5 3.00 ± 0.24 b 90.9 4.25 ± 0.21 c 88.7 
600 2.00 ± 0.10 c 89.5 3.00 ± 0.15 b 90.9 4.30 ± 0.09 c 88.5 
800 2.00 ± 0.08 c 89.5 3.00 ± 0.12 b 90.9 4.50 ± 0.09 c 88.0 

1000 1.00 ± 0.03 b 94.7 1.00 ± 0.08 a 97.0 2.00 ± 0.04 b 94.7 
1200 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 0.00 ± 0.00 a 100.0 

COS, EPL, MR and ML stand for chitosan oligomers, ε-polylysine, S. rochei secondary metabolites and 
S. lavendofoliae secondary metabolites, respectively. 
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Table S4. Bioactive secondary metabolites produced by S. lavendofoliae and S. rochei. 

Strain Bioactive compounds Applications References 

S. lavendofoliae 

Anthracidin A 
Antibiotic 

[1] 
Aclacynomicin A [2] 
Fosfazinomycins 

(hydrazides) 
Antifungal [3] 

Piperastatin A 
Carboxypeptidase inhibitor 

[4] 
Piperastatin B [5] 
Depsidomycin  Antimicrobial and immunosuppressive activity [6] 

S. rochei 

Lankacidin 
Antibiotic 

[7] 
Streptothricin [8] 

Ravidomycin analogues,  
FE35A and FE35B 

Apoptosis inducers  [9] 

Borrelidin 

Antifungal [10–12] 
Butyrolactol A 
Butyrolactol B 

Uricase 
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