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Table S1: Physiological and biochemical characteristics of the D3 isolate grown for 7 days at 37°C. 

Characteristics Reaction 

 

Physiological characteristics: 

Sodium chloride tolerance 0%–7% 

Growth pH 7–9.5 

Optimum pH 8 

Melanin production − 

Carbon utilization 

L-Arabinose + 

D-xylose + 

D-Glucose + 

Sucrose + 

D-Fructose - 

Rhamnose + 

Raffinose + 

Inositol + 

D-Mannitol - 
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D-galactose + 

Sorbitol - 

Sodium acetate + 

Biochemical characteristics 

Starch hydrolysis + 

Gelatin liquefaction + 

Catalase production + 

Urease production − 

Nitrate reduction + 

Nitrite reduction − 

Tyrosine degradation − 

Xanthine degradation − 

positive (+); negative (−) 

 

 

 

Figure S1: Micrographs of the D3 isolate. Scanning electron micrographs showing (a); the spiral arrangements 

(5000X) (b); the smooth spore surface(7500X) (c) a light microscope image (1000X) showing aerial mycelium 

grown on SCA for 7 days at 37°C. 

 

 

 



Table S2: Evaluation of foliar parameters and potato virus Y (PVY) infection in two potato cultivars under 

different foliar treatment conditions with S. fradiae QD3 filtrate 

Treatments     Potato 

cultivars 

No. Infected plants virus infectivity 

(%) 

Disease 

index 

Disease severity 

(%) 

DAS-ELISA  

OD at 405 nm 

7  

days 

14 

days 

21 

days 

7  

days 

14 

days 

21 

days 

7 

days 

14 

days 

21 

days  

7 

days 

14 

days 

21 

days 

7 

days 

14 

days 

21 

days 

PVY 

infection  
Diamond 

15/20 17/20 18/20 75 85 90 SM,  SM ,VE,VN 

LR, Mo 

76  85  89  0.37  0.47 0.52  

Spunta   
14/20 15/20 16/20 70 75 80 mM,  mM , LN, 

LR 

72  74  76  0.30  0.32 0.38  

Pre PVY 

infection 
Diamond  7/20 8/20 8/20 35 40 40  mM  mM, LR, 

VE 

33  43  48  0.18 0.30 0.20  

Spunta   4/20 5/20 5/20 20 25 25  mM mM , VE    25  25  26  0.19  0.21 0.215 

Post PVY 

infection 
Diamond   

8/20 9/20 10/20 40 45 50 mM mM  

LN,VN, Mo 

35  50  58  0.24 0.31 0.23 

Spunta   6/20 9/20 9/20 30 35 45 mM mM ,LN  25  35  37  0.19 0.22 0.12 

SM= Sever mosaic, VE=Vein enation, VN= venial necrosis LR=Leaf rugosity, Mo=Mottling, mM=Mild mosaic, LN= 

Leaf narrow 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table S3: Spectral analysis of the prominent active metabolites produced by  S. fradiae by GC-MS analysis. 

 

GC-MS Chromatogram displaying the retention times and relative intensities of separated components from D3 

isolate filtrate. 

Rt* Area 

(%) 

 Compound structure  

23.23 

 

53.27 

 

 

 

26.41 23.75 

 

 

26.41 23.75 

 

 

26.52 3.11 

 

 

RT: 0.00 - 39.77 SM: 15B
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Hexadecanoic  ac id , methyl ester

Formula  C17H34O2, MW 270, CAS#  112-39-0, Entry#  10413
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HEXADECANOIC ACID, METHYL ESTER

Formula  C17H34O2, MW 270, CAS#  112-39-0, Entry#  161277

METHYL HEXADECANOATE
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9-OCTADECENOIC ACID (Z)-, METHYL ESTER

Formula  C19H36O2, MW 296, CAS#  112-62-9, Entry#  186152
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9-Oc tadecenoic  ac id  (Z)-, methyl ester

Formula  C19H36O2, MW 296, CAS#  112-62-9, Entry#  4747

Oleic  ac id , methyl ester

O

O
50 100 150 200 250

m/ z

0

20

40

60

80

100

Re
la

tiv
e 

A
bu

nd
an

ce

55

41

74

83 87
96

98
29

110 111

125 138 264222180 265

6-OCTADECENOIC ACID, METHYL ESTER, (Z)-

Formula  C19H36O2, MW 296, CAS#  2777-58-4, Entry#  186134

METHYL (6Z)-6-OCTADECENOATE #
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6-OCTADECENOIC ACID, METHYL ESTER, (Z)-

Formula  C19H36O2, MW 296, CAS#  2777-58-4, Entry#  186134
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9-Oc tadecenoic  ac id  (Z)-, methyl ester

Formula  C19H36O2, MW 296, CAS#  112-62-9, Entry#  4747

Oleic  ac id , methyl ester
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11-OCTADECENOIC ACID, METHYL ESTER

Formula  C19H36O2, MW 296, CAS#  52380-33-3, Entry#  186176

OCTADEC-11-ENOIC ACID METHYL ESTER
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26.88 

 

4.64 

 

 

 

26.8 4.64  

 

 

 

TETRADECANOIC ACID, 12-METHYL-, METHYL ESTER

Formula  C16H32O2, MW 256, CAS#  5129-66-8, Entry#  146775

METHYL 12-METHYLTETRADECANOATE
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Cyc lopentaneundecanoic  ac id , methyl ester

Formula  C17H32O2, MW 268, CAS#  25779-85-5, Entry#  3582

Methyl d ihyd rohydnoca rpa te
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Cyc lopentaneundecanoic  ac id , methyl ester

Formula  C17H32O2, MW 268, CAS#  25779-85-5, Entry#  3582

Methyl d ihyd rohydnoca rpa te
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Tetradecanoic  ac id , 12-methyl-, methyl ester

Formula  C16H32O2, MW 256, CAS#  5129-66-8, Entry#  44518

Methyl 12-methyltetradecanoa te
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