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The pathogenic fungi Fusarium solani, Sclerotium rolfsii and Rhizoctonia solani were isolated from faba 
bean plants showing root rot disease. The effect of some essential oils and chitosan against the linear 
growth of the root pathogenic fungi was evaluated In vitro. Complete inhibition in all tested fungal growth 
was observed at 2% of lemongrass, thyme and black seed essential oils followed by grape oil. Data also 
showed that moringa, bitter orange and jojoba essential oils had lesser inhibitor effect against the tested 
fungal growth. Meanwhile, chitosan had superior inhibitory effect that caused 100% fungal growth 
reduction at concentrations of 1 and 2%. Under field conditions, seed dressing with essential oils and 
chitosan showed high potential effect against root rot disease incidence. Field results revealed that all 
applied seed dressing treatment could minimize root rot incidence at pre-emergence stage recorded a 
range of 5.0 to 18.3% at essential oils and 3.3% at chitosan comparing with 26.3% at fungicide 
treatments. At post-emergence stage pronounced protective effect was observed at applied seed 
dressing with lemongrass, grape, moringa, thyme, black seed, johoba and chitosan as well. They could 
completely (100%) suppress root rot incidence. Illustrated data also showed that Bitter orange oil could 
minimize disease incidence as 92.3% followed by the fungicide 31.2% referring to untreated control 
treatment. The present findings demonstrate that the future use of chitosan and essential oils on a 
commercial scale for controlling such diseases is promising. Considering their attribute and broad-
spectrum activities as antifungal compounds they could have promise success as alternatives to 
conventional fungicides for the management of plant diseases 
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INTRODUCTION 

Faba bean (Vicia faba L.) is one of legumes 
crops which considered as an important human 
food in developing countries. The main factor of 
plant stands and yield losses in many countries is 
attacking the cultivated crops with diseases 
caused by soilborne plant pathogens. Faba bean 
root rot is considered the most deleterious 
disease caused by Fusarium solani, Sclerotium 
rolfsii and Rhizoctonia solani (El-Mougy and 
Abdel-Kader, 2008). Root rot disease occurs 

during the growing season of crops from 
emergence above the soil surface to seedling 
stage, and may infect seeds causing pre-
emergence infection leading to the necessity of 
replanting the missed hills or dead plants. Soil-
borne plant pathogens live in or near the dynamic 
environment of the plant rhizosphere, and can 
frequently survive for a long period in soil through 
the formation of resistant structures. This situation 
makes the management of soil-borne plant 
pathogens particularly difficult. In Egypt, where 
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faba been produced for centuries, due to 
consecutively cultivation on the same land due to 
the economic importance of faba bean, this could 
lead to a high buildup of pathogen inoculums, and 
causes serious yield losses. Although there is an 
intensive use of synthetic chemical fungicides, 
they don’t give satisfactory control of the root 
disease. Recently there is increasing interest for 
the use of fungicide alternatives to avoid the 
negative effect on human health and environment. 
One of the main procedures used in the research 
of biologically active substances is the systematic 
screening of the interaction between 
microorganisms and plant products. This 
procedure has been source of useful agents to 
control the microbial survival in different 
application fields (Salvat et al. 2001). Plant 
products of recognized antimicrobial spectrum 
could appear in food conservation systems as 
main antimicrobial compound or as adjuvant to 
improve the action of other antimicrobial 
compounds (Kaur and Arora, 1999).  Among other 
chemical constituents, aromatic plants possess 
essential oils resulting from secondary 
metabolism. These substances have a great 
economic potential, especially in the food, 
pharmaceutical and perfumery sectors. Thus, the 
number of studies on the chemical composition 
and biological properties of these oils, as well as 
the taxonomic, environmental and cultivation 
factors that lead to variations in their quantity and 
quality, has been growing (Simões et al, 2003; El-
Mougy and Abdel-Kader, 2017).  
The present research focuses on finding natural 
compounds that are safe to humans and the 
environment, e.g. essential oils. The objective of 
this study was to evaluate the effects of some 
essential oils as natural products and chitosan as 
by-product against root rot pathogens in vitro and 
disease incidence of faba bean when used as 
seed dressing under field conditions. 

 
MATERIALS AND METHODS 

Tested materials 
Seeds of field faba bean plants (Vicia faba L. 

cv. Giza 3) were obtained from Vegetable Crops 
Research Department, Agricultural Research 
Centre, and Giza, Egypt. 
The used commercial essential oils in the present 
work were lemongrass, moringa, thyme, grape, 
bitter orange, black seed, johoba and chitosan [β 
(1→4)-linked 2-acetamido-2-deoxy-β-D-
glucose1(N-acetylglucosamine]. Essential oils and 
chitosan were purchased from Chemical Industrial 

Development Company (CID), Egypt. Essential 
oils were stored in dark bottles at 4ºC for further 
studies. 

Laboratory tests 
 
Isolation of faba bean root rots pathogens 
At the growing season 2014/2015, diseased 
samples showing root rot symptoms were 
collected from different sites of the field study and 
subjected to isolation trails under laboratory 
conditions. Cut pieces of infected roots were 
surface-sterilized with 70% ethanol for 2-3 sec. 
and then washed thoroughly with sterilized 
distilled water. Then root pieces were transferred 
to PDA medium plates and incubated at 
temperature 25

o
C for 5-7 days. Hyphal tips from 

visible fungal colonies were transferred to a new 
PDA medium plate, and maintained on slants 
medium of PDA for further studies. The isolated 
fungi were identified based on morphological and 
microscopic characteristics according to Barnet 
and Hunter (1972). 

Inhibitor effect of essential oils and chitosan 
on pathogenic fungal growth 
The inhibitor activities of essential oils, i.e. 
lemongrass, moringa,, grape, bitter orange, 
thyme, black seed, jojoba and chitosan at 
concentrations of 0.5,1.0 and 2.0 % (v:v) were 
evaluated against the linear growth of isolated 
root pathogens fungi. Emulsified stocks at high 
concentration of tested essential oils were 
prepared by dissolving in sterilized distilled water. 
Few drops of the emulsifier Tween 20 (Sigma Co.) 
were added to essential oil volumes to obtain 
emulsion feature. Certain volumes of each of the 
tested essential oils or chitosan (dissolved in 
sterilized distilled water) were poured into 
individual flasks containing sterilized PDA and 
rotated gently to ensure even distribution of 
proposed concentration before solidifying and 
rotated gently to ensure even distribution of 
proposed concentration, and then poured into 90-
mm Petri dishes. The control treatment was 
untreated medium. Amended plates were 
inoculated with a 5-mm disk of the tested 
pathogenic fungi (Fusarium solani, Sclerotium 
rolfsiiand Rhizoctonia solani) at the centre of a 
plate and incubated at 25±1

o
C until the mycillium 

reach full growth in control treatment. Ten 
replicates (dishes) were used for each pathogen-
treatment concentration combination and for the 
untreated checks Reduction in mycelial growth 
was calculated as percentage of fungal growth 
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diameter in treatment relatively to the growth 
diameter in control.  

Field experiment 
Field experiment was carried out at 

Researches and Production Station of the 
National Research Centre at Nubaria region, 
Beheira Governorate, Egypt during two 
successive growing seasons 2015-2016 and 
2016-2017 to evaluate the efficacy of some 
essential oils and chitosan as seed dressing 
treatments for controlling root rot disease 
incidence of faba bean. The field is well known by 
the authors throughout previous studies as 
naturally heavily infested with soilborne root rot 
pathogens. Also, it was observed that soil 
infestation in this field seems to be characterized 
with semi homogeneous distribution with root rot 
pathogens mainly Fusarium solani, Sclerotium 
rolfsii and Rhizoctonia solani. The essential oils, 
e.g. lemongrass, grape, moringa, bitter orange, 
thyme, black seed, jojoba as well as chitosan 
were used as seed dressing at the rate of 2% 
(v:w). The fungicide Rizolex-T (50WP) 3g/Kg seed 
was used in this study as a comparison treatment. 
The experimental field consisted of plots (7x6 m) 
each comprised of 12 rows; 30holes/row with five 
plots as replicates for each particular treatment as 
well as untreated check in a completely 
randomized block design. Faba bean seeds were 
sown in all treatments at the rate of 3seeds/hole. 
All plots received the traditional agricultural 
practices. Percent of root rot disease incidence as 
pre-, and post-emergence was recorded after 15 
days and 45 days from sowing date referring to 
the numbers of sown seeds. Average of disease 
incidence for the two seasons was calculated. 

Statistical analysis 
General Linear Model option of the Analysis 
System SAS (SAS, 1996) was used to perform 
the analysis of variance. Duncan’s Multiple Range 
Test at p ≤ 0.05 levels was used for means 
separation (Winer, 1971). 
 
RESULTS AND DISCUSSION 

Laboratory tests 
Faba bean (Vicia faba L.) is cultivated for use as a 
green or dried, as well as for green manure in 
many parts of the world. It is also widely grown as 
a minor garden crop. In Egypt, faba bean is grown 
during September to March throughout the both 
the river Nile sides in Delta and Upper Egypt 
regions as well as newly reclaimed sandy lands. 

Root rot disease is considered one of the most 
serious diseases affecting faba bean production. 
In the present study, the isolated fungi from the 
diseased faba bean seedlings were identified as 
Fusarium solani, Sclerotium rolfsii and 
Rhizoctonia solani based on morphological and 
microscopic characteristics according to Barnet 
and Hunter (1972). These isolated fungi are 
confirmed by previous reports of Harveson et al., 
(2005) and Abdel-Kader et al., (2011). The 
essential oils evaluated in this work have a great 
variety of phytochemicals (Table 1) that, could be 
considered as responsible for a larger or smaller 
antifungal activity, as follows: i) citral, geraniol, 
borneol and citronellol in lemongrass essential oil; 
ii) tocopherol, linolenic acid, resveratrol, quercetin, 
procyanidins, carotenoids, and phytosterols in 
grape essential oil; iii) B vitamins group, vitamin 
C, provitamin A as beta-carotene, vitamin K, 
manganese, and protein, among other essential 
nutrients in moringa essential oils; iv) Flavonoids, 
including limonene, hesperidin, neohesperidin, 
naringin, and tangaretin in bitter orange essential 
oil; v) Thymol, carvacrol, geraniol, thymol methyl 
ether, α -pinene in thyme essential oil; vi) 9-
eicosyne , linoleic acid , palmitic acid and 
antioxidants in black seed essential oil; vii) fatty 
bacids including ferulic acid, docosenoic acid, 11-
Eicosenoic acid, oleic acid, docosdienoic acid, 
palmitoleic acid, erucic acid and 9-Godoelic acid 
in johoba essential oil (C.f. Herb Information Herb 
Information (www.holisticonline.com/Herbal-
Med/_Herbs/h280.htm).The inhibitory effect of 
lemongrass, grape, moringa, bitter orange, thyme, 
black seed and jojoba essential oils as well as 
chitosan against the linear growth of plant 
pathogenic fungi F. solani, S. rolfsii and R. solani 
are presented in Table (2). Reduction in fungal 
mycelia growth increase significantly via the 
increase in concentrations of essential oils and 
chitosan to reach its miximum at the highest 
concentration used. Complete inhibition in all 
tested fungal growth was observed at 2% of 
lemongrass, thyme and black seed essential oils 
followed by grape oil which reduce the growth of 
F. solani, S. rolfsii and R. solani by 85.4, 88.8 and 
78.8%, respectively. Data also showed that 
moringa, bitter orange and jojoba essential oils 
had lesser inhibitor effect against the tested fungal 
growth. It was observed that the fungal growth of 
F. solani, S. rolfsii and R. solani reduced by (55.5, 
52.2, 64.2%); (52.2, 83.3, 72.2%); (63.3, 76.6, 
52.2%) in growth media supplemented with the 
highest concentration 2% of moringa, bitter 
orange  and  jojoba  essential  oils,  in   respective  
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Table 1:  Botanical plant classification and main active principles of their essential oil
*
 

 

Common name Scientific name Family Major active component 

Lemongrass  Cymbopogonschoenanthus poaceae citral, geraniol, borneol and 
citronellol 

Grape  Vitisvinifera Vitaceae tocopherol, linolenic acid, 
resveratrol, quercetin, procyanidins, 
carotenoids, and phytosterols 

Moringa Moringaoleifera moringaceae B vitamins, vitamin C, provitamin A 
as beta-carotene, vitamin K, 
manganese, and protein, among 
other essential nutrients 

Bitter orange   Citrus  aurantium rutaceae Flavonoids, including limonene, 
hesperidin, neohesperidin, naringin, 
and tangaretin 

Thyme  Thymus vulgaris L. Labiatae Thymol, carvacrol, geraniol, thymol 
methyl ether, α -pinene. 

Black seed  Nigella sativa ranunculaceae 9-eicosyne , linoleic acid , palmitic 
acid and antioxidants 

Jojoba  Simmondsiachinensis simmondsiaceae fattybacids including ferulic acid, 
docosenoic acid, 11-Eicosenoic 
acid, oleic acid, docosdienoic acid, 
palmitoleic acid, erucic acid and 9-
Godoelic acid 

*
 Herb Information (www.holisticonline.com/Herbal-Med/_Herbs/h280.htm) 

 
Table 2: Growth reduction of faba bean root rot pathogens in response to some essential oils and 
chitosan in vitro 

Treatment  Fungal growth reduction
 *
 (%) 

F. solani S. rolfsii R. solani 

Concentration % (v:v) 

0.5 1.0 2.0 0.5 1.0 2.0 0.5 1.0 2.0 

Lemongrass oil 48.1 g 83.0 c 100 a 72.2 d 91.1 ab 100 a 85.4 c 91.1 ab 100 a 

Grape oil 34.7 h 64.2 e 85.4 c 64.2 e 80.4 c 88.8 b 37.8 h 47.8 g 78.8 d 

Moringa oil 26.6 i 44.4 g 55.5 f 17.7 j 38.8 h 52.2 f 24.2 i 57.7 f 63.3 e 

Bitter orangeoil 38.8 h 42.2 g 52.2 f 36.8 h 56.4 f 83.3 c 37.7 h 53.3 f 76.6 d 

Thyme oil 40.8 g 80.4 c 100 a 43.3 g 53.3 f 100 a 80.4 c 83.3 c 100 a 

Black seed oil 46.7 g 76.6 d 100 a 56.4 f 72.2 d 100 a 48.3 g 76.6 d 100 a 

Jojoba oil 37.7 h 43.3 g 64.2 e 38.8 h 56.4 f 72.2 d 37.8 h 42.2 g 52.2 f 

Chitosan  80.4 c 100 a 100 a 72.2 d 100 a 100 a 76.6 d 100 a 100 a 

Mean values within columns followed by the same letter are not significantly different at P≤0.05.  
* 
Reduction in fungal growth at different treatment, calculated relatively to its growth in untreated control 
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order. Similar results were also reported 
concerning the efficacy of essential oils as 
antifungal inhibitors. Essential oils which have an 
inhibitory activity on the growth of such pathogens 
had been reported by several investigators. They 
could be used in plant disease control as 
antimicrobial compounds (Kaur and Arora, 1999). 
Similar reports are in agreement with the findings 
in present study. Ragab et al. (2012) reported that 
Thyme, Lemongrass, Peppermint, Clove and Mint 
oils had higher inhibitory effect on mycelial growth 
of Fusarium oxysporum. Moreover, lemongrass oil 
expressed antifungal activity against 
Colletotrichum coccodes, B. cinerea, 
Cladosporium herbarium, Rhizopus stolonifer and 
A. nigerin vitro (Tzortzakis and Economakis, 
2007). Moreover, Akgul and Kivanc (1988) found 
that essential oils of black cumin, coriander, 
cumin, dill, laurel, oregano, parslely, spearmint, 
white mustard had antifungal activity against 
Aspergillus flavus, A. niger, Geotricum candidum, 
Mucor spp., Penicillium roqueforti at 
concentrations of 0.025 and 0.05%. Moreover, 
geranium, rosa, lemon and mint essential oils 
found to have inhibitory effect against the mycelial 
growth of R. solani and F. oxysporum f. sp. 
Phaseoli under in vitro causing complete inhibition 
in fungal growth at 4 % of all essential oils tested 
(El-Mougy et al, 2007). Also, Xia et al (2010) 
reported that most recent interest has focused on 
the bioactive phenolic compounds in grape. 
Anthocyanins, flavanols, flavonols and resveratrol 
are the most important grape polyphenols 
because they possess many biological activities, 
such as antioxidant, car-dioprotective, and 
anticancer, anti-inflammation, antiaging and 
antimicrobial properties. Black seed extracts have 
been reported to possess anti-inflammatory, 
antioxidant activities and also suppress medical 
therapy purposes (Ahmad et al, 2013; Al-Khalaf 
and Ramadan, 2013). Furthermore, El-Toony et 
al. (2003) studied the biochemical reaction of 
onion, garlic, eucalyptus, caraway, fennel, black 
seed, mustard, carnation, neemix and trilogy 
essential oils against mycelial growth of R. solani 
and Pythium debaryanum in vitro. They found that 
complete inhibition of both fungi was obtained by 
only carnation oil at 4%, however considerable 
inhibition (more than 90%) was obtained with by 
neemix and trilogy oils. Other investigators 
reported that the essential oils contained specific 
components, antifungal compounds and fungitoxic 
agents that can inhibit the growth of certain 
microorganisms (Chao et al, 2000; Voda et al, 
2003; Krishna Kishore and Pande, 2007). 

In the present study, data in Table (2) showed that 
chitosan had superior inhibitory effect that caused 
100% fungal growth reduction at concentrations of 
1 and 2%. Similar inhibitory effects of chitosan 
were also recorded by Benhamou et al. (1994) 
and El-Ghaouth et al. (1997). Chitosan oligomers 
have attracted attention because of their unique 
biological properties including their inhibitory 
effect on the growth of various pathogenic fungi 
and their ability to be potent elicitors of plant 
defense reactions (Hirano and Nagao, 1989; El-
Ghaouth et al., 1992; Benhamou et al., 1998 and 
Ragab et al, 2001). Other reports showed that the 
minimum concentration of chitosan for the 
antimicrobial activity was 7 mg/ml against 
Fusarium solani (Hadwiger et al, 1988). Rabea et 
al.(2003) reported that chitosan was found to have 
fungicidal effect against several fungi. The 
minimum inhibitory concentrations reported for 
specific target organisms ranged from 0.0018% to 
1.00%.The mode of action of chitosan as 
fungicide might be explained by its interaction with 
the fungal DNA and/or RNA as stated by 
Hadwiger and Loschke (1981). Additionally, 
Leuba and Stossel (1986) indicated that the 
antifungal activity of chitosan is related to its 
ability to interfere with the function of plasma 
membrane of fungal cells. 

Field experiment 
Lemongrass, grape, moringa, bitter orange, 
thyme, black seed, johoba, chitosan as well as the 
fungicide Rizolex-T were applied as faba bean 
seed dressing for two successive growing 
seasons under field conditions. Percentage of 
disease incidence at pre- and post-emergence 
root rot calculated at each season and the 
average disease incidence and its reduction were 
presented in Table (3) and Figure (1). 
In the present study, seed dressing with essential 
oils and chitosan proved to have high potential 
effect for reducing root rot disease incidence. As 
considered natural alternatives that used friendly 
and demonstrate low toxicity to humans, they are 
desirable to be tested in the present work. Data in 
Table (3) revealed that all applied seed dressing 
treatment could minimize root rot incidence at pre-
emergence stage recorded range of 5.0 to 18.3% 
at essential oils and 3.3% at chitosan compared 
with 26.3% at fungicide treatments. Meanwhile, 
disease incidence recorded 35.0% at untreated 
control. Data also showed that the highest 
protective agent against root rot pathogens 
invasion were chitosan followed by black seed 
and jojoba oils where disease incidence was 
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recorded as 3.3, 5.0 and 6.7%, respectively. 
Disease incidence of the other applied essential 
oils ranged 13.3 to 18.3%. At post-emergence 
stage an interesting prolonging effect was 
observed at applied seed dressing with 
lemongrass, grape, moringa, thyme, black seed, 
johoba and chitosan as well. That they could 
completely (100%) suppress root rot incidence 
(Fig. 1). Illustrated data also showed that Bitter 
orangeoil could minimize disease incidence to 
92.3% followed by the fungicide 31.2% referring to 
control treatment. 
 
Table 3: The influence of some essential oils 
and chitosan as seed dressing treatment on 
faba bean root rot disease incidence during 
two successive cultivation seasons 2015-2016 
and 2016-2017   

Treatment  Root rot incidence % *
 

Pre-
emergence 

Post-
emergence 

Lemongrass oil 16.7 d 0.0 d 

Grape oil 16.7 d 0.0 d 

Moringa oil 13.3 e 0.0 d 

Bitter orangeoil 16.7 d 2.0 c 

Thyme oil 18.3 c 0.0 d 

Black seed oil 5.0 g 0.0 d 

Jojoba oil 6.7 f 0.0 d 

Chitosan  3.3 h 0.0 d 

Rizolex-T 
(3g/Kg) 

26.3 b 18.3 b 

Control  35.0 a 26.6 a 

Mean values within columns followed by the same 
letter are not significantly different at P≤0.05. 
*
Percentage of faba bean root rot was calculated 
as average disease incidence at the two growing 
seasons 

 
The root diseases cause severe damage to 

most agricultural crops during different stages of 
plant growth resulting in heavy losses of both yield 
and quality. Soilborne plant pathogens attacking 
host plant roots, later in the season, can also 
cause much damage to the plants. Root diseases 
occur in the dynamic environment at the interface 
of root and soil known as the rhizosphere, which 
is defined as the region surrounding a root that is 
affected by micro flora. Furthermore, natural 
compounds that exist in the rhizosphere are 
considered ideal for use as safe fungicide 
alternative agents, since the rhizosphere provides 
the front-line defense for roots against attack by 

pathogens. Such control could be adequate for 
agriculture. Fungicide alternatives have been 
suggested as one of several possible means for 
controlling plant pathogens without any damage to 
the host plant. Essential oils considered as a 
potential cost-effective means for reducing 
population of plant pathogens in soil. As the rapid 
spread of most plant disease, and the difficulty of 
curing a disease after it has begun to develop, it is 
easy to understand why almost all control 
methods are aimed at protecting plant from 
becoming diseased rather than at curing them 
after they have become diseased. Essential oils 
(also called volatile oils) are aromatic oily liquids 
obtained from plant materials (flowers, buds, 
seeds, leaves, twigs, bark, herbs, wood, fruits and 
roots). Essential oils are vegetable products 
whose constituents are basically complex mixture 
of terpenic hydrocarbons and oxygenated 
derivatives such as aldehydes, alcohols and 
esters (Table 1). In present study, results 
indicated that root rot incidence at both pre-, and 
post-emergence growth stages of faba bean was 
significantly decreased by using some essential 
oils and chitosan as seed dressing. These 
treatments surpassed the used fungicide 
Rhizolex-T for the same purpose. These findings 
could be explained according to previous authors 
who stated that essential oils have important 
ecological functions. One of these functions is to 
protect the plant against infection by pathogens 
(Taiz and Zeiger, 1991). Helal et al., (2007) found 
that oil treatment caused plasma membrane 
disruption and mitochondrial structure 
disorganization of the pathogen. Plant products 
with antimicrobial properties have notably ob-
tained attention as possible compounds in order 
to prevent bacterial and fungal growth (Lanciotti et 
al, 2004). Plant products are characterized as 
having a wide range of volatile components. This 
means that essential oils could be used as 
alternative anti-bacterial and anti-fungal treat-
ments (Jenny 2000). It is evident from reviews by 
Karapinar (1985) and Nanir and Kadu (1987) that 
some plant extracts and essential oils exhibited 
antifungal properties. Nirmala et al. (1988) 
showed that essential oil of Juniperus communis 
may be applicable against a range of damping-off 
diseases. Kumer and Tripathi (1991) mentioned 
that extracts of Eupartrium cannabinum 
completely inhibited the mycelia growth of 
Pythium debaryanum, R. solani and S. rolfsii. 
Furthermore, Juglal et al. (2002) studied the 
effectiveness of nine essential oils to control the 
growth of mycotoxins producing moulds and noted 
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that, clove, cinnamon and oregano were able to 
prevent the growth of Aspergillus parasiticus and 
Fusarium moniliforme. Benkeblia (2004) observed 
the inhibitory effect of onion essential oil at 
different concentrations, on the growth of F. 
oxysporum, Aspergillus niger and Penicillium 
cyclopinum. Furthermore, El-Mougy et al, (2007) 
reported that geranium, rose, lemon and mint 
essential oils were tested as seed coating and/ or 
foliar spray. They caused significant reductions in 
root rot and wilt incidence of bean at both pre- and 
post-emergence stages were recorded under 
greenhouse conditions. 

As for seed dressing with chitosan the 
obtained results in the present work revealed 
complete reduction in root rot pathogen in vitro at 
concentration of 2%. Meanwhile, when applied as 
seed dressing at the rate of 2% (v:w) resulted in 
90.5 and 100% disease reduction under field 
conditions. 

These results were confirmed by several 
investigators. It was reported that Chitosan is 

polysaccharides produced from chitin, for instance 
from crab shells, which can be made soluble 
through alkalic or enzymatic deacetylation. 
Chitosan influences the production of substances 
related to stress response, such as phytoalexins 
(Walker-Simmons et al, 1983) and chitinases 
(Dornenburg and Knoor 1994, O’Herlihy et al, 
2003). Furthermore, two models have been 
proposed to explain the antifungal activity of 
Chitosan: first, the activity of Chitosan is related to 
its ability to interfere with the plasma membrane 
function (Leuba and Stossel, 1986) and second, 
the interaction of Chitosan with fungal DNA and 
RNA (Hadwiger and Loshke, 1981). It is 
suggested that chitosan can be used 
commercially for controlling tomato root rot 
diseases under field conditions (El-Mougy et al., 
2006). Also, it has been considered as an 
alternative to chemical fungicides (Benhamou et 
al, 1994; El-Ghaouth, 1994; O’Herlihy et al, 2003). 

 

Fig. 1: Average reduction in faba bean root rot incidence at two successive growing seasons in 
response to seed dressing with some essential oils and chitosan.
 

CONCLUSION 
The potential use of natural products for 

soilborne diseases management can promote 
reduced inputs and improve sustainability of faba 
bean yield production. The recorded results in the 
present work showed that seed dressing with 
chitosan or essential oils could have a 
considerable activity against root rot of faba bean 
under field conditions. Their non-chemical 

properties suggest potentials for commercial 
formulation and application which might suggest a 
broad spectrum use against foliar pathogens 
under field conditions. The present findings 
demonstrate that the future use of chitosan and 
essential oils on a commercial scale for controlling 
such diseases is promising. Considering their 
attribute and broad-spectrum activities, successful 
development of such compounds as antifungal 
compounds would not only provide a potent tool 
for control of plant root diseases, but also could 
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promise success in multipurpose biorational 
alternatives to conventional fungicides for the 
management of plant diseases. 
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