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Effects of wood vinegar and vermicompost combination in the control of Verticillium dahliae the

causal agent of verticillium wilt of greenhouse cucumber

M. SABERI', A. SARPELEH?, H. ASKARY’X and F. RAFIEI"
1- Islamic Azad University of Ashtian, Iran; 2-Iranian Research Institute of Plant Protection, P. O. Box 1454, Tehran 19395, Iran

Abstract

Verticillium wilt caused by Verticillium dahliae is an important disease of cucumber grown in greenhouses. In this study, the
inhibitory effects of volatile and non-volatile metabolites of wood vinegar (Pyrolignious acid) on the mycelial growth of V..dahliae as well as
the combined effects of wood vinegar and vermicompost on the control of associated disease were studied in vitro and in situ conditions. To
study the effect of non-volatile and volatile metabolites, 0, 0.025%, 0.05%, 0.125%, 0.25%, 0.37%, 0.5% and 0.75% of wood vinegar were
tested. Four replicates were considered for each concentration. The mycelial growth of the fungus was measured daily up to 10 days. Both
volatile and non-volatile metabolites inhibited significantly the fungal growth in vitro conditions at 0.05 probability level. Three
concentrations of wood vinegar 0.125%, 0.25%, 0.5% were drenched into the soil one and 14 days post- transplanting. The effect of
treatments was assessed through measurement of disease severity index, wet and dry weight of roots and shoots, as well as root length and
shoot height. Disease severity was significantly reduced in all concentrations used (o= 0.05). The combination of vermicompost and vinegar
reduced the pathogenicity of the pathogen and increased the weight of roots and shoots.

Keywords: wood vinegar, vermicompost, cucumber, greenhouse, verticillium wilt.
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Table 1. Mean comparison of wood vinegar concentrations on mycelial growth of V. dahlia

() gob A, (S%,054 (o o) &8 5 ad; 5 Kils (1) o 545 yu it glaclale
Anti-fungal activity (%) Mean of colony diameter (mm) Concentration of wood vinegar (%)
- 26 0
11° 23 0.025
27° 19 0.05
100° 0 0.125
100° 0 0.25
100° 0 0.37
100° 0 0.5
100° 0 0.75

Coefficient of variation (c.v) =8.5%
s I3 e (STls (laels wo Oga5l 55 doys 0 CEM 55 0Ll (il e S zie O S gl oS ola Kol

Means with similar letter are not significantly different at 5% level (Duncan's multiple-range test).

Table 2. Mean Comparison of the volatile metabolites of wood vinegar on mycelial growth of V. dahliae

(1) gob A, (S%,0550 (o o) &8 5 ad; 5 Kils (1) g 545 yo iz glackale
Anti-fungal activity (%) Mean of colony diameter (mm) Concentration of wood vinegar (%)
- 34 0
3¢ 33 0.025
9° 31 0.05
12° 30 0.125
26 25 0.25
41* 20 0.37
47* 18 0.5
68" 11 0.75

Coefficient of variation (c.v) = 7.5%
s I3 e SCls (glatals o Oya3l 53 Ao s 0 CEM 53 OLES W (il e S rie G S bl Plae oS sl Sile

Means with similar letter are not significantly different at 5% level (Duncan's multiple-range test).
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Table 3. The Anova table for analysis of variance for growth factors of cucumber plant treated with V.dahliae,

wood vinegar and vermicompost in greenhouse conditions

Pr>F  F 35 Olabl 4ol Sl o Kils @3l3 4z e
Cofficient of variation Mean of squers Degree of freedom Source of variation

0.34 1.17 6 0.12 10 Shoot Height oS gl
0.017 2.52" 18 1.16 10 Root Height “hyy dsb
0.001 3.55" 13 0.15 10 Root wet weight 42, 5 035
0.019 2.48' 23 0.93 10 Shoot wet weight zb 5 o5
0.050 2.08" 1 0.0002 10 Root dry weight 4l , S 035
0.037 2.20" 6 0.013 10 Shoot dry weight U SLixt 035
0.000 435" 31 0.66 10 Disease severity (Lo ol

** significant at 1% level

S Ll b ol e gaS s 5 s 665w Lol e LS
Table 4. Mean comparison of diseases severity index (%), height (cm), wet and dry weight of root and canopy of

cucumber (g) treated with wood vinegar and vermicompost in greenhouse conditions

> = - = -
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. ) ] ) ) ) N Non inoculated plants + 0.25% wood vinegar + vermicompost
0 0.600 0.066 8.900 2.300 18.200 24.600 oS o33 ey 45 il /Y0 + ol AaL
. N - ) N N N Non inoculated plants+0.25%wood vinegart
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" ) " " ) ) Non inoculated plants (Ctrl-)
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S 5aS o3 07 4 1Y+ S Sl
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Means followed by similar letter are not significantly different at 5% level (Duncan's multiple-range test).
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