OEBPS/Images/163_001.jpg
et v e sy ¥
it [T
DT

Role of hydrogen peroxide in management
of root rot and wilt disease of thyme plant
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Materials and methods

Isolation and_ldentilcation of the
causal fungl: Thyme plants showing root
rot and wilt disease symptoms (include
yellowing, dryness and wil) were
collected from different locations of Giza
governorate during 2017 The infected
rools were thoroughly washed under
running tap water then cut into small
picces with sterilized scalpel, and surface.
sterilized in 1% sodium hypochlorite for
2 minutes, then rinsed several times in
Sterlized distilled water. The sterilized
picces were then dried between folds of
Sterilized filter papers and placed on
potato  dextrose agar. The inoculated
plates were incubated at 27° C for seven
days and checked dally for fungal
development. The developing fungi were
purified using the hyphal tip or single
Spore technique. Identification of the
isolated fungi was carried out at the
department of mycology and plant
discase survey research, Plant Pathology
Research Institute., ARC, Giza, Egypl,
according to description given by Gilman
(1957), Bamett and Hunter (1972) and
Nelson et al. (1983). Isolation frequency
of the develaping colonies of cach fungus
was calculated as percentage of the total
developing colonies.

Preparation of Inoculum: Inoculum of
obtained fungi  (Botrvodiplodia  sp..
Fusarium  axysporum,  F. solani,
Macrophomina phascolina, Pythium sp.
and Rhizoctonia solani) was separately
‘grown on corn sand meal medium in 500
ml glass bottles. Bottles were incubated
at27°C for 20 days (Abmed etal., 2016).

Pathogenielty fests: This experiment

was caried out under greenhouse
conditions. Sterilized clay sand soil (1:1
wiw) was individually infested with the
tested fungi at the rate of 2% (wiw) in
formalin sterilized pots (20 cm diam.).
The pots were watered for one week to
enhance growth and distribution of the
fungal inoculum. Then, twenty seeds/ pot
were planted and three replicates were
used  for cach fungi treatment
Percentages of pre- and post-cmergence
damping-off were recorded after 15 and
30 days from planting date, respectively.
Pathogenicity of isolated fungi to 30 and
60 days-old thyme planis was also tested
in infested pots. Each pot was planied
with four unrooted stem fip cuttings.
Four replicates were used for cach
treatment. Percentages of wilted thyme
plants were recorded after 30 and 60
days from planting date as follows:

[——

Effect of different hydrogen peroxide
concentrations on linear growth of the
tested fungl: The effect of hydrogen
peroxide (EI Nasr Company for
Intermediate  Chemicals,  Alexandria
Desert Road km 25, Industrial Area,
Abou-Rawash. Giza. Egyp) on linear
growth of the tested fungi was carried
outin vitro. Potao dextrose agar (PDA)
‘medium was autoclaved at 121°C for 15
min, Hydrogen peroxide (50) was added
to PDA with differen concentrations
(025%, 050%, 1% and 2%) directly
before poured into 9 cm diameter
Sterilized Petr dishes. Three repliates
for each concentraton were used and
plates containing only PDA  medium
wereused as control. All plates were
then inoculated inividualy by the tested

3






OEBPS/Images/163_002.jpg
Al 2018

troduction

Thymus vulgaris s an aromatic medicinal
plant belonging to the family Lamiaceacs
it is spread entirely over the world
(Hosseinzadeh et al, 2015). The plant has
been cultivated in_several _countries,
including  Egypt, for medicinal - and
culinary uses  (Suhl-Biskup &
‘Venskutonis, 2012; Stahl-Biskup & Siez,
2002). 1t is_considered an_important
export crop in Egypt, the average dry
‘material yield of thyme is about 800 kg/
acre which produce about 16 kg essential
oil. s medical uses include therapy for
chest infections, sore throat, cough, it has
antifungal, ~ antiseptic, and ~ antibiotic
properties (Ekoh et al,  2014)
Additionally; it has other properties,
include  appetite  stimulant effect.
improvement of iver function; therapy of
urinary and bronchial infections (Reddy
et al., 2014). T vulgaris is attacked by
certin soil borne fungi causing root rot

disease (Carr, 197). Many studies
reported  that  Rhizoctonia  solani,
Fusariom  spp.,  Macrophomina
phaseolina,  Alternaria spp..

Colletotrichum spp., Botrytis cinerea,
Stemphyiiumbotryosum, - Cladasporium
cladosporioides and Phoma mulirosirata
var. macrospora_are the most important
plant pathogens in thyme plant . causing
rool, - stem and _foliage diseases
(Palacioglu et al., 2017). Machowicz-
Stefaniak et al. (2002) reported that the
bases of roots and stems of thyme were
colonized by many pathogenic fungi
include; R solani, Fusarium spp..
Alternaria spp., Colletotrichum spp. and
Thiclaviopsis basicola. Root rots disease
caused by many soil bome fungi,
however, the poor conditions of the soil,
such as the high proportion of the ground

water and poor drainage is considered an
important factor for_discase  infection.
Allerative control methods are being
considered because of the high costs for
continues production of new chemicals to
overcome the development of pathogen
resistance fo fungicides (Kotan et al.,
2009: Laitla et al, 2002). Additionally,
fungicides are harmful to human, lvi
organisms and the environment (Jarvis,
1988). Reactive oxygen species (ROS)
are considered the fonic side cfects of
O, used for respiration and cnergy
supply in acrobic _organisms. These
chemical compounds include_hydrogen
peroxide (H:02). hydroxyl radical (OH).
singlet oxygen ('0:). superoxide anion
(0s) and alpha-oxygen. ROS have
harmful effects on DNA, lipids_and
proteins; it is also related to plant defense
due to their antimicrobial actvity (Daub
et al, 2013; Fridovich, 1998). Hydrogen
peronide is a reactive oxygen species that
occurs in all aerobic organisms as
‘metabolite. It is considered a cytoloxic at
high concentrations, due to conversion to
the stronger oxidant, hydroxyl_radical
OH (Apel & Hirt, 2004). It inhibits, with
other reactive ovygen  species, the
development of microbes and contributes
in various protegtion responses (Garcia-
Brugger et al., 2006; Baker & Orlandi,
1995). Hydrogen _peroxide also has
multiple models of oxidative structural
and different stages of oxidation to amino.
acids and proteins, and variations in its
activity against_a _microbial enzyme
(Finnegan et al, 2010). The present work
aimed to evaluate hydrogen peroxide, as
a reactive oxygen specics, against the
‘mycelial growth of root o and wilt fungi
isolated from infected T vulgaris.
Morcover, hydrogen peroxide application
in controlling root ols and wilt discase of
7. vulgaris under greenhouse conditions
was also evaluated.
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