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3- Potato dextrose agar
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1- Gas chromatography—mass spectrometry(GC/MS)
2- Solid phase extraction
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1- One-fifths strength potato dextrose broth
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1- Agitator Temperature
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Figure 1- Dual culture of Trichoderma isolate (right disc in a and c) against S. sclerotiorum (left disc in a) and M. phaseolina
(left disc in c) in comparison to control (b and d)
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Table 1- Mean inhibition percent of Trichoderma isolate volatile metabolites in 24, 48, 72 h and Co-cultures on M. phaseolina

Olojod Cuis Std aslw Y€ Cuis Std aslw £A cuiss Std aslw VY cuis Std
Co-culture 24h culture 48h culture 72h culture D
o 48.57b 8.78 90.00a 0 90.00a 0 85.71a 0
Treatment
el Oc 0 0c 0 0c 0 Oc 0
Control

Ll gas (P<0.01) ls sime BMB] (glyly gy 13 S i By > |y ol
Numbers followed by the same letter are not significantly differentns (P<0.01)

Crg Sl adgi g 45y sy cdislo (d) VY 9(€) £A «(D)YE4() o jod S 3 Loyd95y 5 rlia 1y scdgbio 51 —F JSW5
(€) 2L L amulis 4> M. phaseolina

Figure 2- Effect of Trichoderma isolate volatile metabolites in 24(b), 48 (c), 72 h (d) and Co-cultures (a) on M. phaseolina
colony growth and sclerotia production in comparison to control

T8 il pilyr 40 LoydgSy 5 dglas dieluo VY 9 EA YL (lojed CulS I, sacudgilio (Sai,Ia5L aoyd (Sl -F Jgio
S. sclerotiorum
Table 2- Mean inhibition percent of Trichoderma isolate volatile metabolites in 24, 48, 72 h and Co-cultures on S. sclerotiorum

Olojod Culs Std wslw Y€ cuis Std wslw EA Cuis Std wslw VY culs’ Std
Co-culture 24h culture 48h culture 72h culture
T 33.33b 10.94 100.00a 0 90.00a 0 90.00a 0
Treatment
el Oc 0 0c 0 0c 0 Oc 0
Control

LSl gad (P<O.01) Hls pimo BMBT (glyl> g yb p3 S i Bgp> |y dlacl]
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Figure 3- Effect of Trichoderma isolate volatile in 24(b), 48 (c), 72 h (d) and Co-cultures (a) on S. sclerotiorum colony
growth and sclerotia production in comparison to control
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Table 3- Effect of different concentrations of Trichoderma isolate non volatile metabolites on M. phaseolina

() Souks y» 43 o lkas clals (mm) &5y yhd Sle - S50 aod il Std
Concentration of extract in each plate (%) Mean of colony diameter (mm) Mean of inhibition percent
10 62.33a 2.52 10.95b 3.59
20 44.00 b 8.71 3747 a 13.02
30 36.00b 3.60 48.57 a 5.15
(control) sals 10 70 a 0 0b 0
(control) sals 20 70a 0 0b 0
(control) 1sls 30 70 a 0 0b 0

Kb gas (P<0.01) lo simo BMR] (gl)ly g yb 13 S i gy L sl
Numbers followed by the same letter are not significantly differentns (P<0.01)

S. sclerotiorum g, s, il 43 o395 55 alas 4148 08 W glio Cilide cedile 51-£ Joao
Table 4- Effect of different concentrations of Trichoderma isolate non volatile metabolites on S. sclerotiorum

(%) S5 g 3 0)bas cdile (mm) &5 S (Slke std = SEPLaepeSle
Concentration of extract in each plate (%) Mean of colony diameter (mm) Mean of inhibition percent
10 50.00 b 2 28.57 ¢ 2.85
20 3633 ¢ 3.21 48.09b 4.59
30 21.00d 3.60 69.99 a 5.15
(control) sals 10 70 a 0 0d 0
(control) sals 20 70 a 0 0d 0
(control) sals 30 70 a 0 0d 0

LSl gad (P<0.01) ls sime BMBT (ghyl> g yb j3 S i By |y sl
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Table 5- Effect of different concentrations of Trichoderma isolate secondary metabolites extracted from mycelial mass on M.

phaseolina
(%) souss y» 2o las clils (mm) &y a8 ;xSke Std S5k vy (ke Std
Concentration of extract in each plate (%) Mean of colony diameter (mm) Mean of inhibition percent

5 2833 Db 5.02 59.52b 13.02

10 12.00 ¢ 2.86 82.85a 5.15

15 8.67c¢ 2.18 87.62a 3.59
(control) uals 5 70 a 0 Oc 0
(control) sals 10 70 a 0 Oc 0
(control) sals 15 70 a 0 Oc 0

Kbl gas (P<0.01) ls sime BMBT (glyly g yb 13 S jidio By |y Sl
Numbers followed by the same letter are not significantly differentns (P<0.01)

S. sclerotiorum ol 13 b y3950 5 alas (2,8 0395 51 o] 50wl 4l gl it gyedale §1-T Jouo

Table 6- Effect of different concentrations of Trichoderma isolate secondary metabolites extracted from mycelial mass on S.
sclerotiorum

(%) Suiss 2 4 0 )las clalé (mm) &5y yhd WSibe Std SN,1030 a0 > (il Std
Concentration of extract in each plate (%) Mean of colony diameter (mm) Mean of inhibition percent

5 10.67 b 1.15 84.76 b 1.65

10 Oc 0 100.00 a 0

15 Oc 0 100.00 a 0

(control) sals 5 70 a 0 Oc 0

(control) sals 10 70 a 0 Oc 0

(control) usls 15 70 a 0 Oc 0

Ll gas (P<0.01) o sime BMA] (gl)ly g yb p3 S i By > L Sl
Numbers followed by the same letter are not significantly differentns (P<0.01)
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T. atroviridae(6022) alus a9l cbcWabio ;3 0ud lwled S 5 -V Jous
Table 7- Identified compounds in secondary metabolites of T. atroviridae(6022)

Category Volatile metabolites® RT(min)  Area (%)
Iso Amyl Alcohol(HS) 7.171 10.71
Alcohols 2-ethyl-1-Hexanol(mass) 18.145 0.20
1-Pentanol(HS) 10.113 9.37
n-Decane(N) 10.035 9.58
Isodecan(N) 10.307 13.46
Docosane(mass) 46.265 0.02
Dodecane(N) 16.802 16.55
Eicosane(mass) 42.563 0.02
Heptadecane(mass) 36.435 0.03
2,6,10,14-tetramethyl- Heptadecane(mass) 30.851 0.01
Alkanes Hexadecane (M) 27.164 8.97
Hexadecane(mass) 34.171 0.05
2,6,10,14-tetramethyl- Hexadecane (M) 21.692 7.2
2,6,10,14-tetramethyl- Hexadecane(mass) 38.803 0.01
Nonadecane(mass) 40.622 0.02
Octadecane(mass) 38.584 0.04
n-Pentadecane(M) 24.835 23.47
n-Pentadecane(mass) 31.780 0.04

2-methyl- Pentadecane(mass) 33.317 0.01
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2,6,10,14-tetramethyl- Pentadecane(mass) 36.574 0.02

Tetracosane(mass) 50.822 0.01

n-Tetradecane(M) 24.092 4.92

n-Tetradecane (mass) 29.245 0.02

4-methyl-Tetradecane(N) 23.788 3.33

3-methyl-Tetradecane(N) 24.092 1.67

Tricosane(mass) 48.350 0.01

2-methyl —Tridecane(M) 22.326 44.72
n-Undecane(N) 23.865 12.65

5-Allyl-2-norbornene(N) 12.5 4.82

Alkenes 2-Octene(mat) 43.891 0.01
1-Tetradecene(mass) 35.939 0.04

2-Tetradecene(mass) 40.669 0.01

Aromatic compound Xylen(N) 6.594 0.86
3-nitro-1,2-Benzenedicarboxylic acid (M) 44.778 7.77

Organic acids n-Hexadecanoic acid or palmitic acid (mass) 41.824 0.12
Octadecanoic acid or stearic acid (mass) 45.543 0.04

9- Octadecenoic acid (mass) 45.150 0.01

1,2-Benzenedicarboxylic acid, butyl 2-methylpropyl 42.026 001

ester(mass)

Benzoic acid, 2-ethylhexyl ester (mass) 36.892 0.02

Dodecanoic acid, methyl ester (mass) 32.358 0.01

Hexadecanoic acid, methyl ester (mass) 41.136 0.04

Methoxyacetic acid, 2-tetradecyl ester (mass) 33.496 0.01

9,12-Octadecadienoic acid (Z,Z)-, methyl ester (mass) 44.411 0.06

Esters Octadecanoic acid, methyl ester (mass) 44919 0.01
cis-13-Octadecenoic acid, methyl ester (mass) 44.498 0.03
Bis(2-ethylhexyl) phthalate (mass) 54.229 19.74
Di-n-octyl phthalate (mass) 57.532 78.74

Phthalic acid, cyclohexylmethyl methyl ester (mass) 43.412 0.45

Phthalic acid, 2-pentyl 2-propyl ester (mass) 44.833 0.01

2-Propenoic acid, 1,7,7- exo-trimethylbicyclo[2.2.1]hept-2-yl 17.983 0.74

ester(HS)

Tetradecanoic acid, methyl ester (mass) 36.972 0.01

Sulphur and nitrogen compound 2-methyl- Benzenesulfonamide (mass) 35.211 0.01
Tricyclo[5.2.1. 02,6]dec-3-ene (N) 12.325 4.61

Cyclic compounds Bicyclopentane (N) 12.5 341
decyl- Cyclopentane(N) 21.905 2.04

Cyclotetradecane (N) 23.542 9.41

(R)- () - Cembrene(HS) 24.031 5.52

gamma.-curcumene(HS) 19.067 1.09

Epizonarene(HS) 19.261 3.54

Terpenoid italicene(HS) 21.130 0.25
dl-Limonene(HS) 12.627 7.65

Nerolidol(HS) 19.941 1.34

.beta.-Sesquiphellandrene(HS) 19.648 2.58

Zingiberene(HS) 19.319 1.08

"mass" o "HS" "M" ("N (i ey ord g5l ()6 0395 jl wimen 9 Headspace Suiss ¢ Jpilio 5 i) J oMo b oS o8 5 ol slosl a0 ©
Nk e 5 S0k 09,5 yb 5 e Slgld b 0ad slulid Sl 5 0 L)
*To the end of each compound was extracted Via n-hexane and methanol, headspace technique and also from mycelial mass was
added "N", "M", "HS" and "mass". Identified compounds with higher frequency are shown in bold face type.
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