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Figure 1. Mean comparison of the effect of volatile compounds on mycelial

growth of Ascochyta rabiei in CDA medium in vitro. Means with common letters
are not statistically significant at the 5% probability level.
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Figure 2. The effect of treatment of volatile compounds on the disease index caused by the

pathogenic fungus Ascochyta rabiei in the greenhouse. The means were compared using Duncan's
test at the level of 5% probability. Means with common letters are not statistically significant.
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Table 1. Effect of volatile compounds treatment on growth parameters of chickpea
in the presence of A. rabiei in the greenhouse.

Treatment Sh(_)ot wet Sh(_)ot dry Rqot wet Ro_ot dry
weight (g) weight (g) weight (g) weight (g)
2,3-butanediol 3.02¢e 0.44 dc 2.3 bed 0.11 bc
3-pentanol 2.23f 0.34f 2.27 cde 0.12b
Acetoin 3.24d 04e 2.25 cde 0.12b
Chlorothalonil 4.28b 047D 249 ab 0.13 a
Disease control 1.65h 0.33f 0.83f 0.06e
Healthy control 4.61a 0.53a 2.46 abc 0.13 a
Indole 3.23d 0.46 bc 2.53a 0.14a
Methyl jasmonate 1.92¢ 0.35f 2.07e 0.07d
Methyl salicylate 3.89¢ 0.11lc 0.42 de

Data are means of 5 replicates. Different characters beside each column indicate statistically
significant difference at 5% probability level according to Duncan test.
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Abstract
Background and Objectives
Chickpea (Cicer arietinum L.) is the third most important legume crop in the world.
Ascochyta blight caused by Ascochyta rabiei (Pass.) Lab. is one of the most important
threats for producing chickpea in most of the growing areas. The pathogen invades all
aerial parts of the plant and causes severe yield and quality losses. The present study
aims to evaluate the effect of some defense inducing volatile compounds in inhibiting A.
rabiei, as well as the effect of these compounds on some chickpea growth traits at the
presence of the pathogen.
Materials and Methods
First, six volatile compounds including methyl salicylate, 2,3-butanediol, methyl-
jasmonate, acetoin, indole and 3-pentanol were prepared in sterile distilled water (100
uM) containing 0.2% Tween 20, and were used for laboratory and greenhouse studies.
The in vitro antifungal activity of volatile compounds was tested on chickpea seed meal
dextrose agar (CDA) medium. Then, a five-millimeter agar disk containing the mycelium
of the pathogen was placed on the surface of CDA medium in 9 cm diameter Petri dishes.
The Petri dishes were inverted and 100 pl of the emulsion of each volatile compound was
placed inside the lid. The Petri dishes were sealed and kept at the same inverted position
to avoid the dropping of volatile compounds over the culture medium. A greenhouse
experiment with nine treatments (including six volatile compounds, chlorothalonil
fungicide, healthy and diseased controls) was conducted in a completely randomized
design. In addition, the emulsions of volatile compounds were sprayed on the leaf
surfaces 12 days after sowing chickpea seeds (variety Bivanij). After 48 hours, the
conidial suspension of the pathogen in water (2 x 10* conidia/mL) was sprayed to the
surface of chickpea seedlings. Disease severity and plant growth indices including shoot
fresh weight, shoot dry weight, root fresh weight and root dry weight were measured two
weeks after inoculation. Statistical analyses were performed by SAS software (version
9.3). The means were compared by Duncan's test at a statistical probability level of 5%.
Results
All volatile compounds inhibited the mycelial growth of A. rabiei on CDA with the
highest (64.91%) and lowest (4.67%) inhibition obtained by 3-pentanol and methyl
jasmonate, respectively. In the greenhouse test, all volatile compounds, except methyl
jasmonate, reduced the incidence of blight symptoms compared to the diseased control.
The highest disease reduction was obtained by chlorothalonil (86.04%) and methyl
salicylate (55.81%). At the presence of the pathogen, all volatile compounds increased
root fresh weight, root dry weight and shoot fresh weight, and increased shoot dry weight


mailto:n.moarrefzadeh@razi.ac.ir

Plant Protection (Scientific Journal of Agriculture), 44(3), Autumn, 2021

with the exception of 3-pentanol and methyl jasmonate. Compared to the diseased
control, the effect of indole on root fresh and dry weight and shoot dry weight, as well as
the effect of methyl salicylate on shoot fresh weight was more than other compounds.
Methyl jasmonate had the least improving effect on growth traits compared to other
volatile compounds.

Discussion

The volatile compounds used in this study inhibited A. rabiei in both in vitro and
greenhouse tests. They also improved chickpea growth parameters at the presence of the
pathogen. The use of volatile compounds could be considered as a new and promising
strategy for the integrated management of Ascochyta blight.
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