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the fourth week of June, yielding hyaline,
bicelled macroconidia Figure 2b. Beyond
the third week of July major portion of
the leaf got covered with diseased spos.
‘The petiole infection though less frequent
was first recorded in the third week of
July as brown clliptical lesions with a
reyish center. Also, microconidia were
formed within the same stromata in the
second week of August. The shape of the
Spots was irregular to circular upto third
week of June beyond which due to
coalescing of spols large _irrogular
necrotic patches were formed Figure 2c.
Chlorosis and/or inward curling of
chlorofic andlor _achlorotic _severely
infected leaves Figure 2d along the
‘margins was observed in second week of
August which ultimately leads to

initiation of  pre-mature  defoliation
Figure 2e by the fourth week of August.

Pathogenlclty test:  The pathogenic
nature of the isolated fungus was proved
on one year old potied cherry saplings
cv. Bigareau Napoleon (Double).
Observations regarding the pathogenicity
of the test fungus revealed the initiation
of typical disease symploms 10 days
after inoculation on injured leaves of the
potted plants. However, in case of un-
injured leaves, the disease symptoms
appeared 16 days afler inoculation. No
lesiondevelopment was observed on
control planis. Re-isolations  from
infected leaves yielded typical cultures of
the fungus, thus proved the Koch's
postulates.
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troduction

‘The soil represents the main reservoir of
‘microorganisms. It is inhabited by a wide

range of microorganisms  including
bacteria, fungi, algae, viruses and
protozoans. There are 1-10  million

icroorganisms per gram of soil, in
which, fungi and baceria are the most
prevalent microbes (Kumar et al. 2013).
Furthermore, Hawksworh et al. (1995)
reported that_fungi are an imporant
component of the soil microbiota and
consttue the most _important ol
biomass than bacteria depending on soi
depth and nutrient conditions. Fungi are
among the most diverse growp of
organisms on carth (Hammond. 1995).
Fungi are present n the soil as mycelium,
conidia, ascospores, chlamydospores or
sclerotal bodies (Luangsa et al., 2004).
Temperatre is one of environmental
factors that play a decisive role in the
disribution, diversity, survival, microbial
growth in soils (Paul & Clak, 1996).
Fungi are divided according fotheir
tolerance to temperature in’ mesophilic
and_thermophilic fungi (Kumar et al.
2013). During the last four decades many
Species of thermophilc fungi sporulating
at 45°C have been reported. Therefore,
thermophilic fungi are those that have 3
‘maximum temperature for growth at or
above S0°C and & minimum tempersture
for growth at or above 20°C (Salar &
Ancja, 2007). Defined as having betier
growth_at 45°C thn at 25,
thermophilic fungi have been isolated
from 3 wide variety of atifical and
maural substates including _compost,
soi, herbivore dung. bird and alligator
nests and living animals (Tansey 1971,
1973, 1975, 1977; Fergus & Sinden,
1969; Cooney & Emerson, 1964)

Usually mostly of the mesophilic fungi
grow at temperature ranging from 20°C
10 37°C (Maheshwari, 2011). The role of
the diverse soil organisms could be
beneficial or not beneficial and soil fungi
fulfill both roles and are ubiquitous.
Some soil fungi are potential pathogen to
both plants and other organisms. These
pathogens are responsible of reduced
crop production, disease or death of
plants. (Kumar et al., 2013). Cucurbit
plans are affected by a number of plant
pathogens including fungi which cause
root and crown rot. These pathogenic
fungi are recorded in almost all
Cucurbitaceae _growing arcas of the
world. In Tunisia, Boughalleb and El
Mahjoub (2006). showed the presence of
a fungal complex including Fusarium
Solani, F. oxysporum, Macrophomina
phaseolina, - Rhizoctonia  solani_and
Monosporascus These
pathogens were isolated from infected
planis of watermelons. Discased plants
were characterized by yellowing of the
leaves, stem necrotic lesions, phloem
discolorations, and collapse. There are
many pathogens capable of producing
these vine decline symptoms in cucurbits
(Boughalleb et al., 2005, Mahmoud,
2016). The Rhizacionia canker caused by
R solani Kilhn can damage different
parts of plant (Kumar et al., 2013). R
solani causes seed decay, pre-emergence
and post emergence damping-off of
seedlings, hypocotyl and root necrosis,
stem rot, foliar blight, root and fruit rots,
crown rot, and stem canker (Aiello et a..
2012). This disease leads either to
premature plant death and/or decreased
yield (Garcid-Jiménez et al. 1999
Bruton, 1998; Tu et al, 1996). M
phaseolina (Tassi) Goid. is a soilbome
fungus causing the charcoal rot disease

2

cannonballus






OEBPS/Images/441_027.jpg
Boughallcb-M Hamdi et al, 2017

the population and species composition
of the soilbome fungi. In relation to
genus  detected, the prevalence  of
Aspergillus and Penicillium in the soil
‘Samples is consistent with the reports of
Ghatora et al,, (2006), Martin et al,
(2004), Gaddeyya et al, (2012) and
Onyimba et al., (2014). Based on their
experiments, Wittling et al. (1996)
reporied that natural fertilizers  and
composts inhibited the development of
Fusarium  spp.  Pythium  and
Phyiophthora. Tsror Lakhim et al,
(2001) and Lazarovitz et al., (2007)
demonstrated that the infection of potato
by R. solani and Sireptomyces scabies is
less severe in sail fertilized with cattle
manure. Mills et al., (2002) mentioned
that less severe infection of solanaceous
planis by P. capsici, Alternaria solani
‘and Seproria Iycopersici were obtained in
soil amended with composted  plant
waste. Soil-borne plant pathogens such as
Fusarium  spp., R solani and M.
phaseolina could be responsible of yield
‘and quality reduction in cucurbit crops.
Most of the pathogens ideniified in this
study have the ability to grow on a wide
range of substrates and have efficient
‘mechanisms for dispersal. The result of
pathogenicity test demonsirated that all
of the selected isolates were pathogenic
on watermelon plants. The isolates.
exhibited different degrees of pathogenic
levels. Typical symptoms of cach
pathogen fo those produced in natural
field_conditions were observed on
inoculated watermelon plants. Femandez
et al, (2006) reported that great
variability in  pathogenicity was
recognized among isolates from different
host species. Su et al., (2001) found high
pathogenicity levels variation of L.
phascolina. Manici et al. (1995)

demonstrated the pathogenicity of M.
phaseolina on_cight plant _ species
including melon. Meinhardt et al., (2001)
reporied that  pathogenicity  studies
clearly showed that R. solani isolates
bean could cause discase in a mumber of
different planis and that the isolates
virulence varied depending on the host.
In the same sense Bolkan and Ribeiro
(1985), mentioned that R. solani isolates
collected from different hosts from
various regions of Brazil varied in their
virulence on six different _indicator
plants. The pathogenicity of Rhizoctonia
was fested in growth chamber on
watermelon (cv. Crimson Sweet). All
isolates were pathogenic and showed
significant differences on the  disease
incidence and severity (Aiello et al,
2012). For Fusarium species the present
Study revealed their pathogenicity on
watermelon plant. These resulls are in
agreement with previous _investigation
(Zhao et al,, 2014; Chehri et al., 2011;
Mehl & Epstein, 2007; Boughalleb et al.,
2005). Tunisia being agricultural state,
proper steps must be taken to avoid
discases and damage to the crop due to
fungal mycoflora, for saving economy of
the country.
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PV. pruni on stone fruits and Erwinia
amplovora on pome fruits (Christiano ot
al, 2010). Similarly, SARL, (2013) found
out that tetracyeling inhibits the growth
of both Gurage and Hagere Sclam Xem
isolates in-vitro. However, it is the most
effective antibiotic on Hagere sclam
isolate. In an in-vivo study of antibiotics,
tetracycline is found to be more effective.
to control mango bacterial canker discase
than chloramphenicol._gentamicin and
streptomycin (Pawar, 2015). Compared
to the present study, chloramphenicol has
‘moderate effect on the growth of Xem
(SARL, 2013), Xvlella fustidiosa (Kuzina
e al, 2006) and Xawhomonas
campestris V. mangiferacindicac
(Pawar, 2015). Moreover, the MIC and
MBC ‘values of the present study,
especially tetracycline demonstrated the
potential to use this antibiotic in
controlling  Enser  bacterial  wilt
Tetracycline showed the lowest MIC
(0.02 mg/ml) and MBC (0.049 mg/mL)
against Xem as compared to_ofhers.
Similar results even lower MICs and
MBCs of tetracycline have been reported
by Lacava et al. (2001) against Xoella
fustidiosa. Comparable result has been
reported for streptomycin against Xlella
fustidiosa (Lacava etal., 2001). Tao et al.
(2011) also reported close MIC and
'MBC of neomycin against Xanthomonas
campestris V. citri, Erwinia carotovora
Subsp. carotovora, Xanthomonas oryzac
Pv. oryzac and Ralstonia solanacearum.
Therefore,  afler _optimizing the
concentration and method of application,
antibiotics and extracts of A. salicifolia
and P. abyssinica could be used as a
possible alternative controlling agents of
Enser bacterial it
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on more than 500 plant species from
more than 100 families (Mahmoud &
Budak 2011; Srivastava et al. 2001;
Mihail, 1992; Wyllie, 1988), including
cconomically important hosts such as
cucurbits (Safamezhad, 2004). Despite
its wide host range, only one species has
been identificd in the gonus
Macrophomina  (Wyllie, 198%). M.
phaseolina induces discases on a range of
crops, ranging from seedling blight, root
and stem rot, wilt, and pre- fo posi-
emergent damping off, which result in
decreased stem height, girth, root and
head weight, or death, of affected plants
(Raut, 1983). The objectives of this
investigation were to () isolate and
identify the fungi community from soil
samples cultivated by 5 cucurbits and
treated with 4 doses of organic
amendments; (i) determine  the
frequency of the fungi (thermophilic and
‘mesophilic) at _different temperature
ranges (30°C and 45°C), and (i) study
the pathogenicity of £. axysporum, F.
solani, M. phascolina and R.. solani
isolated from soil samples.

Materials and methods

Soll sampling: Soil samples were
collected 90 days after planting from the
experimental field amended with 4 doses.
of organic manure (0, 20, 40, 60 tons per
hectare) and cultivated by five cucurbits
(watermelon,  grafted  watermelon,
muskmelon, grafted muskmelon and
squash). Samples were taken with a soil
probe at 10-20 cm depth. A total of 180
soil samples were collected for the
present rescarch aimed to identify
different fungi with their prevalence ratio
i different plos.

Microblological

of soil-bome fungi was determined by
the dilution-plate method according to
Bagley and Seidler (1978). 10 g of soil
was diluted in 90 ml sterile distlled
water. Serial of dilutions were made
from 10" o 107 (Rapilly, 1968). A
volume of 0.1 ml of each dilution was
transfrred aseptically into Petri dishes
containing  PDA. The plates  were
incubated in the dark at 30°C and 45°C.
The count of fungal population is
determined by counting the colonics: nly
Peri dishes containing between 30 and
300 colonies at two successive dilutions
are retained. The number of colony
forming units (CFU) was calculated as
followed: CFU / g of soil = ((Total No.
of colonies)(0.1 x (Number of Petri
dishes considered for the first dilution
retained + 0.1 x Number of Petri dishes
considered for the second dilution
relained) x dilution factor) (Mouria et al.,
2012). The species identification is
carried by observing the macroscopic
(growth, color, aspect of the colony) and
‘microscopic characterization (mycelium,
conidiophore, conidia,  resistance
structures, sexual form), after a series of
subculturing unil purification of the
fungus using the blue cotton as a
‘mounting liquid and with reference to
different identification keys. The relative
frequency (R of the fungal specic was
evaluated using the formula: Rf = (/N)
100, which n = the number of colonies
presened by cach species; N = the total

number of colonies of all species
(Mouria etal., 2012).
Greenhouse  experiment:  Thirteen

isolates collected from soil were used in
this experiment are F- oxysporum (Fol,
Fo2, Fo3 and Fod), F. solani (Fsl, Fs2
and Fs3), M. phaseolina (Mpl. Mp2 and
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Introduction

Moringa  (Moringa oleifera) _plant
belongs to the Moringaceae family and
originates from the Indian subcontinent
(Pandey et al., 2011). In Niger, it is
‘grown as a vegeable crops ifs leaves are
usually consumed boiled: but sometimes
they are caten raw. Because of its high
content in micronutrients (calcium, iron,
‘and vitamins) and proteins (Kimba et al..

2010; Price, 2007), moringa can
contribute to the nutitional  quality
improvement  of Niger population.

Moringa is grown under irigation as sole
crop or in association with other
vegetable crops such as onions, lettuce,
‘peppers, tomatoes or squash. The main
producing arcas are located in Maradi
‘and Niamey regions. The area devoted to
‘moringa was estimated at 100 000 ha
(USAID, 2011). In Sahelian conditions
only one insect pest and one pathogenic
fungus have been reported in moringa.
Abass et al. (2007) reported damages
caused by insect pesis that_destroy
foliage during the dried season. The main
pest_is a moth (Noorda blitealis,
Lepidoptera, Crambidae) identified for
the first ime in Niger by Ratnadas cf al.
(2011), Haougui et al. (2014) identified
for the first ftime Botriodiplodia
theobromae s responsible of the
‘moringa decline observed in the western
part_of the couny. To date, no
information is available on plant parasitic
nematodes of Moringa in  Niger.
Information reported by Prot (1984)
showed that this crop, like papaya and
baobab tree, can also serve as a resarvoir
of root-knot nematodes belonging to the
genus Meloidogyne. This author noticed
that moringa did not show any symptoms.

of nematode attacks apart from having
rootgalls. The objective of this study
was fo identify the plant- parasitic
nematodes associated with Moringa in
Niamey, one of the two largest producing
areas of moringa in Nigr.

Materials and methods

Site characteristics and sampling: The
three main producing sites of Moringa in
the Western region of Niger, Toulware,
Karey-Gorou and Sarando were selected
for study (Table 1). In these sites,
Moringa coexists with other fruit trees
such as mango (Mangifera  indica).
guajava (Psidium gugjava, citrus (Citrus
pp.) and hedge trees comprising (Acacia
Senegal, Bauhinia ufescens or Prosopis
juliflora. I the moringa _plots, other
vegelable crops such as _tomatoes,
peppers, eggplant and cucurbits (melon
and zucchini) were planted. Ten to
fifteen farms were surveyed based on the
importance of the sites. Sampling was
done using the zig-zag method of Barker
(1985). On each plot, samples of soil and
rools were taken in the rhizosphere of
plants at a depth of 20-30 cm, with a
trowel. Each sample (2 kg of wet soil +
roots), composed of $ sub-samples was
put in a plastic bag, labeled and then
placed in a strong box and transported to
the Iaboratory for nematological analysis.

Nematode ~extraction, _Identification
nd data analysts: Nematodes were

»
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troduction

‘The soil represents the main reservoir of
‘microorganisms. It is inhabited by a wide

range of microorganisms  including
bacteria, fungi, algae, viruses and
protozoans. There are 1-10  million

icroorganisms per gram of soil, in
which, fungi and baceria are the most
prevalent microbes (Kumar et al. 2013).
Furthermore, Hawksworh et al. (1995)
reported thatfungi are an imporant
component of the soil microbiota and
consttue the most _important ol
biomass than bacteria depending on soi
depth and nutrient conditions. Fungi are
among the most diverse growp of
organisms on carth (Hammond, 1995).
Fungi are present n the soil as mycelium,
conidia, ascospores, chlamydospores or
sclerotal bodies (Luangsa e al., 2004).
Temperatre is one of environmental
factors that play a decisive role in the
disribution, diversity, survival, microbial
growth in soils (Paul & Clak, 1996).
Fungi are divided according fotheir
tolerance to temperature in’ mesophilic
and_thermophilic fungi (Kumar et al.
2013). During the last four decades many
Species of thermophilc fungi sporulating
at 45°C have been reported. Therefore,
thermophili fungi are those that have 3
‘maximum temperature for growth at or
above S0°C and & minimum tempersture
for growth at or above 20°C (Salar &
Ancja, 2007). Defined as having betier
growth_at 45°C thn at 25,
thermophilic fungi have been isolated
from 3 wide variety of arifical and
maural substates including _compost,
soi, herbivore dung. bird and allgator
nests and living animals (Tansey 1971,
1973, 1975, 1977; Fergus & Sinden,
1969; Cooney & Emerson, 1964)

Usually mostly of the mesophilic fungi
grow at temperature ranging from 20°C
10 37°C (Maheshwari, 2011). The role of
the diverse soil organisms could be
beneficial or not beneficial and soil fungi
fulfill both roles and are ubiquitous.
Some soil fungi are potential pathogen to
both plants and other organisms. These
pathogens are responsible of reduced
crop production, disease or death of
plants. (Kumar et al., 2013). Cucurbit
plans are affected by a number of plant
pathogens including fungi which cause
root and crown rot. These pathogenic
fungi are recorded in almost all
Cucurbitaceae _growing arcas of the
world. In Tunisia, Boughalleb and El
Mahjoub (2006). showed the presence of
a fungal complex including Fusarium
Solani, F. oxysporum, Macrophomina
phaseolina, - Rhizoctonia  solani_and
Monosporascus These
pathogens were isolated from infected
planis of watermelons. Discased plants
were characterized by yellowing of the
leaves, stem necrotic lesions, phloem
discolorations, and collapse. There are
many pathogens capable of producing
these vine decline symptoms in cucurbits
(Boughalleb et al., 2005, Mahmoud,
2016). The Rhizacionia canker caused by
R solani Kilhn can damage different
parts of plant (Kumar et al., 2013). R
solani causes seed decay, pre-emergence
and post emergence damping-off of
seedlings, hypocotyl and root necrosis,
stem rot, foliar blight, root and fruit rots,
crown rot, and stem canker (Aiello et a..
2012). This disease leads either to
premature plant death and/or decreased
yield (Garcid-Jiménez et al. 1999
Bruton, 1998; Tu et al, 1996). M
phaseolina (Tassi) Goid. is a soilbome
fungus causing the charcoal rot disease

2

cannonballus






OEBPS/Images/441_008.jpg
Boughallcb-M Hamdi et a, 2016

XI0° CFU/g soil) and 4. flavus (25.15
X10° CFU/g of soil; - oxysporum and 4.
alternata had the highest values with
L66% and  1S5% respectively.
Moreover, P. italicum 3nd . digitatum
were found more frequent with values of
17.33 10" and 126 10° CFUlg of sail,
respectively. | The percentage  of
pathogenic. fungi isolated from the soi
Samples exhibited that M. phaseolina and

S sclerotioram revesled o be
moderately virlent (088 and 0.09%,
respectively) (Table 3). The pathogenic
fungi were R olani
Macrophomina _phascolina. Fusarium
oporum d F- solani, which are the
most recurrent in’the untreated. soils
(782%) and those amended by 20 tons
of organic smendments per hectare
(19.3%) (Table 4)

a4 Poptaion ety o gl s el g e sl

ot (e pr b

smended i doses f e e (0 20 40,6 e pr et s clivod

e il by il sapeie

[t ————

[ "

Population diversity of thermophilic
and thermotolerant fungl In the soll:
Themmophilic and themotolerant fungi
recovered from the soil_samples_and
incubated on PDA at 45°C ranged from
0.09 x10° (H. lanuginasa) to 5136 x10°
CFUs per gram of soil (4. flavus). The
percentages were comprised from 0.05 to
20.75%, respectively. The gencra with
the highest value and number of species
were Aspergillus (6 species), with A
flavus (5136 x10° CFUlg of soil
(29.75%)) and 4. fumigarus (16,15 10°
CFU/g of soil (16.15%)) which are the
most frequent. A Kumze and S.
thermophilum _emerged  with _high
percentage of 17.55 (30.3 x10° CFU/g of
soil) and 14.59% (252 x10° CFU/g of

soil), respectively (Table 3).

Pathogenlelty test of Fusarium solan
F. oxysporum,  Macroph

phaseolina and Rhizoctonia solani and
thelr response to plant growth: The
resuls of pathogenicity test. Fusarium
isolates _exhibited _high _degree of
pathogenicity according to the measured
discase severity parameler. F. oxysporum
isolates were virulent with DSI values
varying from 3.78 and 4.22 (control=0).
Watermelon scedlings inoculated with
Fusarium solani, presented DSI values
ranged from 3.89 and 422 (control=0).
Thirty days after inoculation, necrotic
lesions appeared on leaves and roots
Roots became semitransparent, shrunken,
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Morphologieal  characters:  The
‘morphological characters of the pathogen
studied both on host (in vivo) as well as
from culture (i viro) are presented in
Table 1. Figure 3a-f

Identiication of the pathogen: Bascd

on the morphological  characters,
pathogenicity test and comparison with

authentic descriptions given by Karsten
(1884). Higgins (1914) and Williamson
and Bemard (I985) the fungus was
denified as Colindrosporium padi (Lib.)
P. KarstEx Sace. the anamorph of
Blumeriella_jacpii (Rehm) _ Arx.
(Stojanovie and Baric 1973; Joncs 1995).
No perfect state of the fungus was
observed during the investigation cither
on host o culture.
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troduction

Enset(Ensete ventricosum  (Welw.)
Cheesman) is a perennial staple food
crop widely cultivated in the South and
Southwestern Ethiopia. It supports. the
lives of approximately 20 million people
(Addis, 2005). It is a multipurpose crop,
providing a range of services such as
food, forage, medicine, and environment
protection (Fekadu, 2009). As a food
crop Enser has several advantages. First,
the plant can be harvested at any fime
during the year and be harvested at any
stage over a period of several years,
Second, Enser foods can be stored for
long periods (Dereje Fekadu, 2009)
‘Third, compared to cereals, it gives high
‘yield per unit area. Enser growing regions
‘of Ethiopia are well known for their high
population density and the land holding
of cach farmer is very small and ye the
‘population rarely faces food shortage duc
to the high productivity of Enser
(Tsegaye & Struik, 2001). Fourth, Enser
grows in a wide range of environmens,
extending from about 1200 to 3100
meters above sea level (Addis, 2005).
“This allows farmers to grow the crop in
all parts of the country, including areas
ot suitable for cereal cultivation. Fifh, it
is considered tolerant to environmental
conditions (Fekadu, 2009). However,
Enser cultivation is impeded by a discas
commonly called Enser bacterial wilt
(Xanthomonas wilt). 1t is caused by the
Gram  negative  phytopathogenic
bacterium Xanthomonas campestris pv
musacearum (Ashagari, 1985; Yirgou &
Bradbury, 1968). The discase is a major
constraint of Enser based agriculture,
affecting the lives of millions of people
in Ethiopia (Welde-Michael et al., 2008;

Afza et al, 1996). In additon to Enser,
the disease also affects other Muza
species like banana, which s the main
staple food source in the whole of East
Africa. The discase poses serious food
insecurity in the region (Mwangi ¢t al.
2007). Unlike otherdiseases, Enser
bacterial wilt is both extreme and rapi.
causing_gradual increasing losses over
years. The economic impact of bacterial
il is due to death of the mother plant
that would otherwise contribute (o the
continuation of Enser production cycles.
Fields infested with Y. campestrs pv
musaccarum camnot be replanied for at
least 6 months due to caryover of soil
bome inoculum (Tripath et al.. 2009).
The major transmission means of the
discase across or within fields are
insects, contaminated tools and infected
plant materials (Mwangi_ et al, 2007)
The spread of the discase is prevented by
cultural_disease managementpractices
such as burying infected  plants,
resricting movement of infected plant
materals and sterlizing farming tools
(Addis et al, 2010; Tripath et ol 2009
‘Wolde-Michael et al.. 2008; Biruma, et
al, 2007, Mwangi et al, 2007)
Hawever, these methods are nof effective
25 farmers e inconsistent and reluctant
to employ labor-intensive disease conirol
measures (Tripathi et al, 2009)
Morcover, the discase is systemic and
hence surface application of chemicals
has little or no use to control the disease
(Smith et al., 2008). Thus, investigations
for allemative  disease  controlling
strategis that are efective, cco-frendly,
long-lasting. low cost, and casy to
prepare have  prime  importance
Antibiotics have been used since the
19505 1o control certain bacterial
discases of high-value fiui, vegetable,
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Zhao B, Yan J, Zhang S, Liu X, Gao Z, 2014,
Phylogeny  and _pathogenicty of
Fusarium spp. isolated from greenhouse
‘melon sail in Lioning Province. Saudi
Journal of Biological Sciences 21: 374~
3.
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water-soaked, and easily disintegrated.
All isolates of Fusarium spp. caused
discase symploms typical of Fusarum
wilt and collar rot on cucurbit. The same

plant mortality and plant wilting
percentage were detected in plants
inoculated with Fod (. oxysporum) and
Fs3 (F. solani) isolates (100%) (Table 5).
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The results revealed a different level of
agaressively between pathogens: values
for_all horticultural parameers (fresh
weight of above-ground (stem + laf).
dry_weight of above-ground (stem +
lea, fresh weight of below ground
(roof). dry weight of below ground (roo).
root volume. plant length and main rools
length) were recorded for the control
were important compared to the plants
inoculated. Significant differences were
noted for fresh and cry weight of above-
ground (FWA, DWA), fresh weight of

below ground (FWB), main roots length
(RL), plant length (PL) and root volume

(RV) inthe case of £. oxysporum isolates
(P<0.05), FO4 was the virulent isolate
Similaly,for £ solan isolates, and FS3
was aggressive. R solani_exhibited
different_level of pathogenicity. The
highest disease severity index (4.33) was
induced by Rs3. The isolates of . solani
were sble o cause characteristic
symploms of Rhizoctonia ool fol on
waermelonplanis. One month afler
inoculation of . solani isolates, fresh
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Blumeriella jaapii (Rehm) v. Arx. So
based on morphological ~characters,
pathogenicity test and comparison with
the authentic descriptions the pathogen
was identified as Cylindrosporium padi
(Lib.) P. Karst. Ex Sace. and no perfect
state of the fungus was cither developed
in culture or observed on host during the
period of study; however, the fungus has
been reportedly found to  reproduce.
sexually and the perfect state identified
s Blumeriella jaapii (Rehm) v. Arx.
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extracted from the soil and roots using
Seinhorst methods (1950 and 1962). The
importance of cach genus or species of
‘nematode was determined by calculating
the mean density of nematodes per site,
the relative density, the frequency of

occurrence in the samples and the
prominent value. The mean density is the
average of individuals per 250 cm’ of
soil or 5 g of ot. The relative density of
each nematode was calculated using the
following formula:

Number of nematodes

RolativeDansity =

otal number of nematodes”

100

“The frequency (1) is the percentage of samples which conain the given nematode as

calculated by the following formula:

Number of

Frequency =

ples containin
Total number of samples

matode

%100

“The prominent value i given by the formula of De Wacle et al. (1998) as follow:

Prominent valus = Density x

Results

Importance of parasitic nematodes In
the soll: The nematological analysis of
Soil samples showed 11 genera of plani-
parasitic nematodes in the rhizosphere of
‘moringa. Meloidogyne and Pratylenchus
are respectively sedentary endoparasite
and migratory endoparasites, while the
other nematodes are ectoparasites,
although Scurellonema clathricaudatum
has endoparasitic phase. Karey-gorou
showed the greatest biological diversity
with 10 genera, followed by Sarando and
Toulware infested by 9 and § kinds of
plant-parasitic. nematodes, respectively.
Seven genera were common fo all the
three sites. These are Meloidogyme,
Xiphinema, Helicotylenchus,
Prarylenchus, Hoplolaimus,
Tylenchorhynchus and  Criconemella
(Table 2)." Analysis of plant-parasitic

V (eguency of sppearance)

10

nematodes communities of the 3 sites
showed that Scutclionema_exhibited the
highest prominent value (PV) at
Toulware  followed by Meloidoyne,
Hoplolaimus and_ Helicotylenchus. The
PVs were respectively 136.99, 117.06,
10525 and 93.56. On the other two sies,
Meloidogyne recorded the largest PV
(20433 and 388.67), followed by
Helicotylenchus (117.79 and 104.45) and
Hoplolaimus (11589 and 72.65). The
other nematodes were not abundant in all
the 3 sites (Table 3). The figure 1 shows
the relative densities of different
‘nematodes in the soil. It appears tha the
three genera with the highest PVs alone
represent up to 65% of the parasitic
nematodes at Toulware. Meloidogyme
alone accounted for almost a quarter of
the nematode population in this site.
Hoplolaimus,  Meloidoyne  and
Helicotylenchus represented more. than
90% of the nematodes at Karey-gorou

20





OEBPS/Images/335_008.jpg
Khanctal, 2016

Discussion

Amongst the various cherry diseases,
Blumericlla leaf spot causes huge
economic losses through premature mid-
summer defoliationwhich ultimately
culminates in reduced fruit bud survival
and fruit set in the following year,
besides unevenly ripened fuit with poor
taste, and increased tree mortalty during
severe winters (McManus et al., 2007).
Highest discase incidence and intensity
could probably be attributed to. higher
plant density. mixed cropping in cherry
orchards ecosystem with maize, beans,
and fodders leading 1o high relative
humidity in the microclimate of the
orchard, besides non disposal of fallen
discased leaves which serve as source of
primary inoculum. Occasional or rather
neglecied spray programme followed in
these areas fo combat other fungal
discases of cherry seem to have favoured
i building the highest disease incidence.
‘The least disease incidence and intensity
of (1300 & 0578%) and (1850 &
08.73%) was recorded in the villages of
Reram and Druroo of district Baramulla,
which could be attributed 1o lesser plant
density and beter orchard management
practices.  Variations in_ incidence and
intensity of Blumeriella leaf spot disease
in various locations have also been
reported by Eisensmith and Jones (1981).
Ellis (2008), Wilcox (1993), Kiraly and
Szentpeteri(2006), Babadoost_(1995),
Holb (2009) and Joshua and Mmbaga
(2014). Our symptomatological findings
are more or less supporied by the
observations made by Holb (2009),
reported formation of irregular necrotic
patches with change in colour and shape
with the passage of fime. Petiole
infection though less frequent was first

observed in third week of July. Chlorosis
andlor inward curling along the margins
of chlorotic or a-chlorotic severly
infected leaves was observed in the
second week of August which resulted in
pre-mature defoliation by last week of
August. The characteristic symptoms of
the discase as observed under natural
conditions of inoculations were identical
and agreed with those observed by Khan
etal. 2014), Ellis (2008), and Taut et al.
(2010). The morphological characters of
the fungus observed on host as well as in
culture were compared with the authentic
description_given by Karsten (1884),
Higgins (1914), Williamson and Bemard
(1988) and Vov Arx (1961) with which
these characters closely corroborate; the
anamorph  was  thus _identified as
Cylindrosporium padi (Lib.) P. Karst. Ex
Sacc. The typical symploms were
produced by the pathogen 10 days afler
inoculation on injured leaves and 16 days
after arificial inoculation on un-injured
leaves. Reisolations from the diseased

leaves yielded original _ inoculant
repeatedly, thus  satisfied Koch's
postulates.  Khan et al. (2014) also

obiained symptoms within 10-15 days
after inoculating the cherry leaves with
Spore. suspension of  Calindrosporium

padi. On the basis of morphological
characters,  pathogenicity test and
comparison  with  the authentic
descriptions (Karsten, (1584), Higgins

(1914), Williamson and Bernard (1988)
the pathogen was identified as
Cylindrosporium padi (Lib.) P. Karst. Ex
Sacc. Since the perfect state of the
fungus neither developed in culture nor
was observed on host during the period
of study; however, the fungus has been
reportedly found fo reproduce sexually
and the perfect state idenified as
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and omamental plants (McManus et al.,
2002). The major reason for the use of
anibiotcs in crop. protection s their
highly selectve nature in that they are
sbiorbed by plant o secds. enabling
eradicaion_of _estabished _inections,
even when the pathogen is found decp in
the plant tssue. Morcover,antibiotcs are
less washed off by rain and. upon
trnsiocation in the plant. They also
protect untrated or newly growing parts
of plants (Dekker, 1963). Antibiotcs are
active on plans fo less than a week. and
Sinificant residues have not been found
in harvested fruit (Stockwell & Duffy.
2012)  Antibioics  have _been
indispensabe for crop protecton without
report of adverse effects on human
health or persistent impacts on the
environment (Stockwell & Duffy, 2012)
Dircct toxic effcts of antbiotcs on
plants. soil_microflora and fauna are
ulikely  because of the  low
concentrations t which antbioics are
applied on land (Kumar et al. 2005)
Therefor, the objective of the study was
o evaluatethe anti-Xem sctiviy of some
antbiotics inviro

Materials and methods

Antibloties: Most of the antibiotics were
bought from pharmaceutical shops in
Addis Ababa, Ethiopia. Most are
prepared fo treat human and animal
ailments. Streptomycin  sulphate was.
obtained from chemiical reagent dealers
and is prepared for laboratory actvities

Infected Enset materlal collection:
Newly infected Enser pseudostem
samples were collected from  home
‘gardens in major Enser growing arcas in

Ethiopia. The samples were cut into
small pieces of approximately 2-5 mm?
i size using sterilized knife. Each piece
was placed in separate plastic bags and
kept as cool as possible in an ice box to
prevent drying, microbial degradation
and avoid tissue decomposition. The
Specimens were then transported to the
laboratory for Xem isolation.

Isolation: Infected  pseudostem
Specimens were further cut into smaller
picces using sterilized_scalpel. The
picces were surface _disinfected by
ipping in 5 % sodium hypochlorite
Solution for one minute and immediately
immersed in distilled water three times to
remove the disinfectant. Then, afler the
cut picces were immersed into 3 tes tube
containing 5 mL of distilled water and
allowed to stand for 5 minutes until the
bacterial population diffuses out of the
cut tissue into the distilled water.
Loopful of bacterial suspension was
streaked to sterile semi-selective growth
‘medium composed of yeast extract (10 &
L), peptone (10 g L"), sucrose (10 g L
") agar (15 g L), cephalexin (50 mg L)
and_amphotericin (150 mg L1) os
developed by Tripathi et al. (2007).
Cephalexin and amphotericin were used
to inhibit the growth of most saprophytes
and fungal contaminants, respectively
The sireaked Petri dishes were incubated
in an inverted position at 28°C for 72 h
Tsolated colonies were selected and
streaked on a newly prepared yeast
extract, peptone, sucrose  and
(YPSA) growth medium. The
culturing of the bacterium was carried
out using streak plate method. In this
‘method, loopful of bacteria was directly
taken using wire loop from growth plates
that contain uniform colonies of Xem.
50
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and dry weight of above-ground (stem +
leaf), fresh and dry weight of below
ground (root), root volume, plant length
and_main roots length werehighly
significantly reduced (P<0.05) (Table 5).
The pathogenicity test demonstrated that
M. phaseolina revealed being pathogenic
on watermelon plants. Variations  in
pathogencity level were indicated among
the three isolates. Mpl (4) and Mp3
(&.11) were highly virulent according fo
thedisease severity index. while, Mp2
was tolerant (3.78). These isolates (Mpl.
Mp2 and Mp3) were responsible of
characterstc charcoal rot symptoms on
plants. Premature yellowing of the top
leaves followed by premature kaf drop
occurred.  Numerous _small, ~ black
sclerota were casily visible on the rools
were observed. Data of plant growth
response to M. phascolina indicated that
all' plant growth indicators _differed
significantly _(P<0.05) _on  planis
development (Table 5). Aflr symptom
development, the inoculated.pathogens
were re-isolated from randomly selected
plants. The fragment infection tissue was
incubated in Petri_dishes containing
PDA. Futher Koch's postulates are
confirmed for F- solani, F. oxysporum,
M. phaseolina and R.solani isolaes.

Discussion

Isolation of mesophilic and thermophilic
fungi from different experimental field
treated with 4 organic amendments doses.
and cultivated by S cucurbits was
investigated in the present paper. The
dilution plate technique was found to be
suitable in this study. The main finding is
organic amendment proved fo be an
important factor affecting the mycofloral

population (60 tons per _hectare of
organic  amendments).  Cwalina-
Ambroziak and Wierzbowska (2011)
reported that the ferilizers could affect
the populations of soil fungi. The highest
fungal community was oblained from the
Soil amended with dried and pelleted
sewage sludge or municipal green waste
compost. The pathogen-antagonistic
fungi were more often isolated from the
soil fertlized with farm yard manure or
organic fertilizers than the unfertilized or
NPK-nourished soil. Other rescarchers
reported that the fungi population was
influenced by the compound of the
organic amendment (Luna Ramos et al.,
2015; Swer et al., 2011; Bonanomi et al.,
2007). Furthermore, Pandey et al., (2006)
revealed that for the phylosanitary safety
of crops. it is necessary fo maintain
dynamic changes of fungal populations
in the soil. Organic fertilizers added o
soil induce favorable conditions for the
development of antagonistic fungi. The
use of organic amendments such as
‘animal manure has been proposed, both
for conventional and biological systems
of agriculture, to improve soil structure
and fertility (Lonacrir et al., 2008;
Cavigelli & Thien, 2003; Conklin et al.,
2002; Magid et al,, 2001) and decrease
the incidence of disease caused by soil
bome pathogens (Noble & Coventry,
2005; Litterick et al., 2004). Different
complementary mechanisms have been
proposed o explain the suppressive
capacity of organic amendments and
cnhance  activities of  antagonistic
‘microbes (Hoitink & Bochm, 1999). The
data of colony-forming units (CFU) per g
soil showed a significant thermophilic
(P<0.05) and mesophilic fungi (i

0.018). Hackl et al. (2000 indicated that
the plant species could have an effect on
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water-soaked, and easily disintegrated.
All isolates of Fusarium spp. caused
discase symploms typical of Fusarum
wilt and collar rot on cucurbit. The same

plant mortality and plant wilting
percentage were detected in plants
inoculated with Fod (. oxysporum) and
Fs3 (F. solani) isolates (100%) (Table 5).
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The results revealed a different level of
agaressively between pathogens: values
for_all horticultural parameters (fresh
weight of above-ground (stem + leaf).
dryweight of above-ground (stem +
lea, fresh weight of below ground
(roof). dry weight of below ground (roo).
root volume. plant length and main rools
length) were recorded for the control
were important compared to the plants
inoculated. Significant differences were
noted for fresh and cry weight of above-
ground (FWA, DWA), fresh weight of

below ground (FWB), main roots length
(RL), plant length (PL) and root volume

(RV) inthe case of £. oxysporum isolates
(P<0.05), FO4 was the virulent isolate
Similaly,for £ solan isolates, and FS3
was aggressive. R solani_exhibited
different_level of pathogenicity. The
highest disease severity index (4.33) was
induced by Rs3. The isolates of . solani
were sble o case characteristic
symploms of Rhizoctonia ool fol on
waermelonplanis. One month afler
inoculation of . solani isolates, fresh
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Results

Effect of crop and organic amendment
on community of mesophilic and
thermophilic sollborne fungt: Soil-
bome fungi were recovered from all
experimental fields.. Statistical analysis
indicated that the interaction between
doses of organic amendments and crops
was_significant for_thermophilic fungi
(P<0.03) and ot for mesophilic fungi
(P 0.761). In the case of mesophilc
fungi 3 significant effects (= 0.018) of
crops and organic_amendments_doses
were detected (P<005). The dataof
colony-forming units (CFU) per gram of
Soil for thermophilic fungi showed that
crops amended withdifferent_organic
doses differed _significantly (P<0.05)
(Table 2). The highest number of CFUs
was recorded in the soil samples
amended with 60 fons per hectare of
organic manure. The CFUs valus varied
from 23,554 x10° (melon seedlings) to

I18598x  10° (grafled  watermelon
seedlings) colony-forming units (CFUs)
per gram of soil for mesophilc fun
and from 23.697 x 10" (melon seedlings)
to 9993 X1’ (grfled watermelon
seedlings) CFU per gram of soil for
thermophilic fungi (Table 2), For
example for squash seedlings, the total
population fungal recovered from soils
ranged from 5.834x 10° to 21.061 x 10°
CFU per gram of soil for mesophilic
fungi, and from 5.044 x 107 to 14.665 x
10° for themmophilc fungi (Table 2,

Mycological analysis: A total of 223,68
x10° CFU/g fungal communities of soil
representing 17 genera and 36 species
were identified a the two temperatures
(30 and 45°C). Total number of fungi
was ranged from 34.55 x 10° CFU/g soil
(Aspergillus fumigatus) 10 0.0009% 10°
CFUg of soil (Humicola lanuginosa).
Different  thermophilic and mesophilic
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Sub-culturing was done several times
until pure colonies were produced. The
pure culture was stored at 4°C, and every
time activated at 28°C before use.

Pathogenielty test: Plastic buckets filled
with soil, sand and manure in the ratio of
2:1:1 were prepared in the glasshouse
and suckers of a susceptible Enser clone
were transplanted. After establishment,
individual Enser plants were inoculated
with 10 ml of Xem suspension adjusted
to 15x10° CFUmL (05 McFarland
standard) at the base of midrib in three
replications. The negative control was
inoculated with the same amount of
distilled water using syringes with metal
needle. A week after inoculation,
symptom development was monitored for
cvery other day. Yellowing of the
inoculated leaf was scen afler three
wecks. Pseudostem of the infected plants
was taken and the bacterium was re-
isolated using the standard isolation
procedre.

Antibacterial susceptibility testing of
leaf extracts: The antibacterial activity
of antibiotics against Xem was evaluated
by disc diffusion method (EUCAST.
2012). Petr dishes, paper discs, cotton
swabs, forceps, fest_tubes and other
materials were autoclaved every ftime
before use. All the fests were performed
i three replications and repeated at least
three times. Antibiotics were dissolved in
distiled _ water and  serial fest
concentrations were prepared. In separate
containers, approximately 50, 25, 12.5,
625,312, 1.56, 078, 0,39, 0.195, 0,098,
0049 and 0.02 mgml serial fest
concentrations were prepared. Discs with
a size of 5 mm in diameter were preparcd
from Whatman's No 1 fiter paper using

paper borer. The discs were sterilized
and imprognated in cach serial
concentration for 12 h. Subsequently, the
discs were taken out and dried before
application.

Inoculim _ preparation  and
Inoculation: The inoculum was prepared
from 72 h old bacteria grown on YPSA
‘medium. The upper surfaces of several
pure culture colonies were swabbed with
cotton swab and mixed with distilled
water in a test tube. The content of the
test tube was thoroughly shaken until
homogenous  suspension was _formed.
‘The opical density of the inoculum was
measured with  _spectrophotometer
(NV202, Sunny) at 600 nm and adjusted
to 0.132. This value is equivalent to
turbidity of a 0.5 McFarland standard
(Sutton, 2011). The bacterial population
cquivalent 1o a 0.5 McFarland standard
turbidity is approximately LS x 10°
CFUmL. Cotton swab was used for
inoculation. The sterilized swab was
dipped into the bacterial suspension and
the excess fluid was removed by turning
the swab against the inside of the test
tube. This avoids over inoculation of the
Petri dish. The inoculum was spread
evenly over the entire surface of the Petri
dish by swabbing in three dircctions. The
dried discs were applied to the inoculated
Peri dish within 15 minutes of
inoculation. During application, the discs
were prossed downward and the Petri
dish was kept in normal position until the
discs got wet. Discs rinsed in distlled
water were used as negative controls. All
the Petri dishes were inverted and
incubated at 28°C for 72 h. Inhibition
zone was measured afler 72 h of
incubation. Zone of complete inhibition
was measured using transparent ruler at
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and  Sarando. Meloidogyne _alone
accounted respectively for 39 and 56% of
the nematode communities. The most

poorly represented  genera  were
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Importance of parasltic nematodes In
the roots: Only three  parasitic-
‘nematodes were extracted from the roots
of moringa. These were Meloidogyne,

Prarylenchus and  Seutellonema. At
Sarando, only  Meloidogyne  and
Prarylenvhus  were found.  Table 4
presenis the importance of  these
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parasitic-nematodes in the roos in the
three sites. It appears that Meloidogyne
was the most important parasitic
nematodes in_ the rools. lis prominent
values were 355.00, 908.22 and S11.15 at
Toulware, Karey-gorou and Sarando,
respectively.  Pranlenchus and
Scutellonema were very scarce with

e o e
2 Chman vl R

relatively very low_densities ranging
between 8 and 61 individuals / 5 g roots.
Figure 2 shows the relative densities of
the different parasitic-nematodes found
in the rools. Meloidogyme species
represented most of the endophytic
nematode communifies as it accounted
for 84 10 96% of the total
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Results

Effect of crop and organic amendment
on community of mesophilic and
thermophilic sollborne fungt: Soil-
bome fungi were recovered from all
experimental fields.. Statistical analysis
indicated that the interaction between
doses of organic amendments and crops
was_significant for_thermophilic fungi
(P<0.03) and ot for mesophilic fungi
(P 0.761). In the case of mesophilc
fungi 3 significant effects (= 0.018) of
crops and organic_amendments_doses
were detected (P<005). The dataof
colony-forming units (CFU) per gram of
Soil for thermophilic fungi showed that
crops amended withdifferent_organic
doses differed _significantly (P<0.05)
(Table 2). The highest number of CFUs
was recorded in the soil samples
amended with 60 fons per hectare of
organic manure. The CFUs valus varied
from 23,554 x10° (melon seedlings) to

I18598x  10° (grafled  watermelon
seedlings) colony-forming units (CFUs)
per gram of soil for mesophilc fun
and from 23.697 x 10" (melon seedlings)
to 9993 X1’ (grfled watermelon
seedlings) CFU per gram of soil for
thermophilic fungi (Table 2), For
example for squash seedlings, the total
population fungal recovered from soils
ranged from 5.834x 10° to 21.061 x 10°
CFU per gram of soil for mesophilic
fungi, and from 5.044 x 107 to 14.665 x
10° for themmophilc fungi (Table 2,

Mycological analysis: A total of 223,68
x10° CFU/g fungal communities of soil
representing 17 genera and 36 species
were identified a the two temperatures
(30 and 45°C). Total number of fungi
was ranged from 34.55 x 10° CFU/g soil
(Aspergillus fumigatus) 10 0.0009% 10°
CFUg of soil (Humicola lanuginosa).
Different  thermophilic and mesophilic
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the longest possible diameter including
the disc (NCCLS, 1997)

Minimum inhibltory ~ concentration:
The minimum _inhibitory concentration
(MIC) of antibiotics was determined
using agar dilution method as described
in EUCAST. (2000). One mL of each test
concentration of each_anibiotic was
thoroughly mixed with 19 mL of molten
growth medium and poured to Petri
dishes. The medium was then allowed to
solidify at room temperature. The
inoculum adjusted to turbidity of a 0.5
McFarland  standard ~ (03u1)  was
inoculated at four points on cach Petri
dish. The inoculated Petri dishes were
incubated at 28°C for 72 h. Parallel to
this, Petri_dishes without extract were
used as controls and the results were

‘compared against these conros.

Minimum bactericidal concentratior
Minimum  bactericidal - concentration
(MBC) of antibiotics was determined as
described in Njinga et al. (2014). YPSA
growth medium  was prepared and
autoclaved at 121°C for 15 minutes. The
‘medium was poured into sterile Pel
dishes and allowed to cool and solidify.
‘The contents of the MIC Petri-dishes that
did not show growth were sub-cultured
onto the prepared Petri-dishes. The Petri-
dishes were then incubated at 28°C for
72 h. Then afler, the Petri-dishes were
observed for growth. The Petri-dishes
without growth reprosent the minimum
bactericidal conceniration (MBC). Afler
72 b, the results were recorded and faken
as MBC.
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fungi at the different experimental felds
are presented in Table 3. The mesophilic
fungi were more frequent (221,96 x10°
CFU/g of sol) compared to thermophilic
fungi- (17267 10° CFUg of soil)

Aspergillus - glaucus, H. lamiginasa,
Gliocladium virens, G. virides, G.
catenulatum, ~ Paccilomyees  victoriae,

Seyialidium  thermophilum, - Arthrinium
Kunze and Endosporestible. spp. were
obtained only at 45°C, but A. fumigatus,
A nidulans, A flavus a0d A brevipes
was recovered for the two_incubation
temperatures (30 and 45°C). The genera
with the highest species mumber were

Aspersillus (S45%) and_Penicillium
(17.24%). The total population number
of Aspergillus spp. was 121.566x 10°
CFU/g soil, followed by Penicillum spp.
(3858 10° CFU/g of soil). While. the
genus with the lowest number of species
were Paccilomyces spp. with 0.03x 10°
CFU /g of sil (Table 3). The percentage
of fungal isolated from the different

experimental fields  indicate that A
fumigatus (15.45%) ‘and 4. flavus
(1147%)  presented  the  highest
percentage, followed by A terreus

(9.73%), Chactomium globosum (8%)
(Table 3).
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Discussion

The results described in this study
showed that on all the three sites, 11
‘genera of plan-parasitic nematodes were
associated with moringa. In the same
region, 8 to 12 genera of phytonematodes.
were found on Solanaceous crops and
hedge tree species (Acacia senegal,

Prasopis julflora and  Bauhinia
rufescens), respectively (Haougui et al.,
2013 and 2013b). Al these nematodes
were already reported on vegetable crops
by Haougui (1999). The root-knot
nematodes, Meloidogime spp., the most
devastating group on vegetable crops
were found in all sites with high
densities. In roots, they constitute the
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Population diversity of mesophilic
Tung! In the soll: The total of mesophilic
fungi recovered from the 180  soil
Samples at 30°C on PDA ranged from
0.17 x10° (for 1. insolens) to 34.39 x10°
CFU per gram of soil (for A. fumigatus).

‘The percentage of mesophilic fungi were
0.08% and 15.49%, respectively and 27
fungal species belonging 1o 13 genera
were recovered. From these fungi,
Aspersillus with 8 species was the most
frequent especially . fumigarus (3439

7
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Mp3) and R solani (Rs1, Rs2 and Rs3).
Pathogenicity of strains was evaluated by
artificial inoculation on watermelon (cv
Crimson sween). F._oxysporum and F.
solani were grown in PDA for 4 days
The conidia_densites were calculated
with hemocytometer and adjusted to 10°
conidia mi. Each plantiet of Crimson
sweet was inoculated with 10 mi of cach
spores suspension for cach . axysporum,
F. solani R solani and M. phaseolina
Strains.  Watermelon  seedlings  were
inoculated at the cotyledon and four-true-
leaves stage. Control plants were treated
with 10 mL of sterle distlled water. The
inoculated plans in paralel with controls
were kepl in grecnhouse, with a
temperature ranging from 25 t0 31°C. For
each fungal species one cucurbil plant
randomly distributed with S plants per
replicate (3 replicates) in cach reatment.
Parameters  measurements  were
determined after 30 days of inoculation
(Baixia et al., 2013; Femniah et al, 2014).
The reisolation was conducted from the
infected plants to confirm the Koch's
postulates

Evaluation  parameters:  Three
parameters were _used for discase
assessment. The first one is discase
severity index (DSI) used for evaluate the
discase rating scale as presented in Table
1 for cach pathogen. Isolates causing no
symptoms (0-0.3 DSI) were considered
avirulent; isolates causing  mild
symptoms (0.4-1.9 DSI) were considered
less virulent; isolates causing moderate
symptoms (2-29 DSI) were classified as
‘moderately virulent; isolates with severe
symptoms (339 DSI) were considered
virulent and_isolates ~responsible of
decline (4-5 DSI) were highly virulent
(Sneh et al., 2004). The second is the

percent of mortality (%) recorded only
for Fusarium spp. by using the following
formula: Mortality (%) = (Total No. of
dead plants / Total No. of plants) x 100
(Khanzada et al, 2012). The third
evaluation parameter is the wilting
percent (%) was considered also only for
Fusarium_spp by using the following
formula: Wilting (%) = (Total No. of
wiltered plants / Total No. of plants) x
100 (Femiah et al. 2014). Others
Horticultural measurements noted on
plants were recorded for above-ground
(stem + leaf) and below ground (root)
fresh and dry weights. The weights were
determined for nine representative plants
for cach isolate. Afier determining the
fresh weight of above-and below-ground
portions, the plants samples were placed
in an oven at 60°C for 48 hrs to
determine the dry weight (Heitholt,
1989). The length of the plant and the
‘main roots was measured (cm) using
flat rule. Rool volume (em’) was
determined by the immersion method as
described by Musick et al., (1965) by
‘comparing levels of the water before and
affer immersing the whole root in a
known volume of waler.

Data analysts: The disease severity
index, percentage of mortality (%) and
percent of wiling (%) were analyzed
with the GENMOD procedure using the
multinomial  distribution  and  the
cumulative logit as link function, and
‘means of the values were separated by
testat P< 0,05 using SAS program (SAS
Institute, Cary, NG). The other variables
were compared by analysis of variance
(ANOVA) and means of the values were
Separated with Duncan test at P < 0.05
using SPSS 200 for Windows (SPSS
Inc., Chicago, IL, USA).
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troduction

Cherries occupy unique position among
temperate fruits all over the world and
are season’s first tree fruit to reach the
‘market, maturing within 60-70 days after
full bloom and therefore, fetches
premium price. Cherries are classified
under the genus Prumus and belong to the
family Rosacea. The cultivated cherries.
are divided into two groups ie. sweet
cherries (Prunus aviam L) and sour
cherries (Prunus cerasus L) The
primary _cherry  producing  countries
contributing to world's annual production
of 2256 thousand MT are Turkey.
USA. Iran, ltaly, Chile, Uzbekistan and
China ' (Anonymous, 2014). In- India,
cherry is mainly grown in the state of
Jammu and Kashmir (J&K) and to some
extent in the North-Western Himalayan
region of Himachal Pradesh  and
Uttarakhand hills, India. Exports of
cherry from Jammu and Kashmir State
cams substantial forcign exchange up o
150.00 crore (Anonymous, 2012). The
cherry fruit is mostly consumed as fresh,
besides being used in confectionery. ice-
creams, bakery, Juice-making, syruping
and liquors. Cherry wood and fruit are
also usable in veneer industry, dying,
pharmaceutical and food  industries
(Chinnici et al, 2015). Owing o is high
content of vitamin C and other chemicals
that might act as antioxidants, cherries
are used o prevent cancer and other
cardiovascular discases besides treating
osteoarthritis and gout (Bastos cf al
2015: Pacifico et al, 2014). The
agroclimatic conditions of Kashmir
valley are quite conducive for stone fruit
crop cultivation and also the area under
cherry s increasing marginally every
‘year, but the cherry productivity per unit

area s low owing to many biotic and
abiotic factors. Among the diseases,
Blumeriell leaf spot (BLS) has assumed
an alarming proportion in the major
cherry growing countries of the world
‘and causes huge economic losses through
‘mid-summer pre-mature defoliation {0
the extent of 80-00% reported from
Pennsylvania, which ulimately results in
reduced fruit bud survival and fruit set in
the following year (Gianessi & Williams,
2011; McManus of al., 2007). Further,
the discase results in the production of
Soft and poorly coloured fruits with low
content of soluble solids  besides
increasing tree mortality during severe
winters (Jones, 1995). The disease has
been frst observed in USA by Karsten in
1884, Since then the discase has been
recorded from many other countries of
the world, but in India, particularly in
Jammu and Kashmir State, no attempt
has been done except for a report (Khan
et al., 2014) and hence the present study
was undertaken to characterize the
discase based on  morphological
characters and pathogenicity test from
three cherry growing districts of Kashmir
valley, India.

Materials and methods

discase  Incldence  and
Survey of chemry growing
areas in three districts viz,, Srinagar,
Ganderbal and Baramulla of Kashmir
valley, India was done during late
August (peak period of the discase) in
the year 2014 to record incidence and
intensity of Blumericlla leaf spot in
cherry. Random selection of cherry
orchards irrespective of cultivars. from
three villages per district, five orchards
per village and ten trees per orchard was

m
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XI0° CFU/g soil) and 4. flavas (25.15
X10° CFU/g of soil; - oxysporum and 4.
alternata had the highest values with
L66% and  1S5% respectively.
Moreover, P. italicum 3nd . digitatum
were found more frequent with values of
17.33 10" and 126 10° CFUlg of sail,
respectively. | The percentage  of
pathogenic. fungi isolated from the soi
Samples exhibited that M. phaseolina and

S sclerotioram revesled o be
moderately virlent (088 and 0.09%,
respectively) (Table 3). The pathogenic
fungi were R olani
Macrophomina _phascolina. Fusarium
oporum d F- solani, which are the
most recurrent in’the untreated. soils
(782%) and those amended by 20 tons
of organic smendments per hectare
(19.3%) (Table 4)
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Population diversity of thermophilic
and thermotolerant fungl In the soll:
Themmophilic and themotolerant fungi
recovered from the soil_samples_and
incubated on PDA at 45°C ranged from
0.09 x10° (H. lanuginasa) to 5136 x10°
CFUs per gram of soil (4. flavus). The
percentages were comprised from 0.05 to
20.75%, respectively. The gencra with
the highest value and number of species
were Aspergillus (6 species), with A
flavus (5136 x10° CFUlg of soil
(29.75%)) and 4. fumigarus (16,15 10°
CFU/g of soil (16.15%)) which are the
most frequent. A Kumze and S.
thermophilum _emerged  with _high
percentage of 17.55 (30.3 x10° CFU/g of
soil) and 14.59% (252 x10° CFU/g of

soil), respectively (Table 3).

Pathogenlelty test of Fusarium solan
F. oxysporum,  Macroph

phaseolina and Rhizoctonia solani and
thelr response to plant growth: The
resuls of pathogenicity test. Fusarium
isolates _exhibited _high _degree of
pathogenicity according to the measured
discase severity parameler. F. oxysporum
isolates were virulent with DSI values
varying from 3.78 and 4.22 (control=0).
Watermelon scedlings inoculated with
Fusarium solani, presented DSI values
ranged from 3.89 and 422 (control=0).
Thirty days after inoculation, necrotic
lesions appeared on leaves and roots
Roots became semitransparent, shrunken,
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dominant group of parasitic-nematodes
‘communities. In Niger, three species of
Meloidogyme, M. incognita (Silva, 2005;
Sikora et al. 1988). M. javanica
(Haougui, 1999) and M. enterolobii
(Nourh, 2012) are known to_occur.
Haougui ot al. (2008) reporied yield
losses due 1o M. javanica up 10 60% on
tomato. They noted that heavy infested
soil can lead to total yield loss. However,
during our field survey, no symptoms of
nematode infection were perceptible on
‘moringa plants, despite the high densities
of Meloidoyne in the rools. This is
consistent with results reported by Prot
(1984) who thinks that moringa is only a
reservoir of Meloidogyne spp. So, like
the hedges  species, it contributes 1o
contaminate vegetable crops that are in
its immediate vicinity (Senego & Cadet,
2007). This study also confirmed the
polyphagous status of Meloidogyne Spp.
that can infect more than 2000 plant
species worldwide (Nourh, 2012). In
addition, root-knot nematodes have been
found in all vegetable producing arcas of
Niger where they constitute the main
limiting _factor to crop ~production
(Haougui et al, 2013c and 2013d),
especially since they most often act in
synergy with some of the vascular
discase pathogens. Haougui and Bizo
(2009) reported the simultaneous
presence of Meloidogyne spp, Ralstonia
Solanacearum and Fusarium spp_on
pepper in the Aguie area and they
attributed the rapid decline of the crop
production in the region of Maradi
(Niger) to the action of the parasite
complex. Other parasitic nematodes with
large prominent values (Helicotylenchus
and Hoplofaimus on all three sites and
Scutellonema at Toulware), are not very
dangerous for vegelable crops despite

their _high densities. Some authors
considered Helicotvlenchus dikysteraas a
‘minor pest and sometimes as an indicator
species of mature fallow in which
nematode  biodiversity s very high
(Villenave & Cadet, 1998). In such an
environment, the free living nematodes
and parasitic nematodes densifies are
very high (Serigne et al., 2003). Cadet
(199) reported that K. difysiera
expressed @ moderating effect on the
pathogenesis of the communities to
which it belongs. According to
Rodriguez-Kabana (1987). when_some
plant-parasitic nematodes species are in a
‘multispecies community, they have no
significant  depressive  offect on  the
plants’ growth. Hoplolaimus is mostly 2
parasitic nematode observed on millet,
Sorghum and cowpea in the Sahel area
(Baujard et al., 1995). Iis occurrence on
our sites may be explained by the
cultivation of these crops in association

with  moringa. Seutellonema
clathricaudatum, the main species of the
genus identified in Niger, causes

Significant damage only to peanuts under
rainfed conditions (Baujard & Martiny.
1995; Sharma et a., 1992; Sharma et al.,
1990). However, this crop is not grown
in vegetable sites even in Maradi, one of
the largest peanut basins of Niger. But if
one day these lands should be allocated
to the production of this crop, special
attention  should  be paid to 5.
clathricaudatum. The study revealed that
the rhizosphere of moringa has a
multispecies  community of
phytopathogenic nematodes,  including
Meloidogyne spp which is a limiting
factor in the vegetable crops production
in Niger. So, any development program
of moringa should  consider it
‘nematotological status in order to avoid

u
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the population and species composition
of the soilbome fungi. In relation to
genus  detected, the prevalence  of
Aspergillus and Penicillium in the soil
Samples is consistent with the reports of
Ghatora et al, (2006), Martin et al,
(2004), Gaddeyya et al, (2012) and
Onyimba et al., (2014). Based on their
experiments, Wittling et al. (1996)
reporied that natural fertilizers  and
composts inhibited the development of
Fusarium  spp.  Pythium  and
Phyiophthora. Tsror Lakhim et al,
(2001) and Lazarovitz et al., (2007)
demonstrated that the infection of potato
by R. solani and Sireptomyces scabies is
less severe in sail fertilized with cattle
manure. Mills et al., (2002) mentioned
that less severe infection of solanaceous
planis by P. capsici, Alternaria solani
and Seproria Iycopersici were obtained in
soil amended with composted  plant
waste. Soil-borne plant pathogens such as
Fusarium  spp., R solani and M.
phaseolina could be responsible of yield
‘and qualiy. reduction in cucurbit crops.
Most of the pathogens ideniified in this
study have the ability to grow on a wide
range of substrates and have efficient
‘mechanisms for dispersal. The result of
pathogenicity test demonsirated that all
of the selected isolates were pathogenic
on watermelon plants. The isolates.
exhibited different degrees of pathogenic
levels. Typical symptoms of cach
pathogen fo those produced in natural
field_conditions were observed on
inoculated watermelon plants. Femandez
et al, (2006) reported that great
variability in  pathogenicity was
recognized among isolates from different
host species. Su et al., (2001) found high
pathogenicity levels variation of L.
phascolina. Manici et al. (1995)

demonstrated the pathogenicity of M.
phaseolina on_cight plant _ species
including melon. Meinhardt et al., (2001)
reporied that  pathogenicity  studies
clearly showed that R. solani isolates
bean could cause discase in a mumber of
different planis and that the isolates
virulence varied depending on the host.
In the same sense Bolkan and Ribeiro
(1985), mentioned that R. solani isolates
collected from different hosts from
various regions of Brazil varied in their
virulence on six different _indicator
plants. The pathogenicity of Rhizoctonia
was fested in growth chamber on
watermelon (cv. Crimson Sweet). All
isolates were pathogenic and showed
significant differences on the  disease
incidence and severity (Aiello et al,
2012). For Fusarium species the present
Study revealed their pathogenicity on
watermelon plant. These resuls are in
agreement_with previous _investigation
(Zhao et al,, 2014; Chehri et al., 2011;
Mehl & Epstein, 2007; Boughalleb et al.,
2005). Tunisia being agricultural state,
proper steps must be taken fo avoid
discases and damage to the crop due to
fungal mycoflora, for saving economy of
the country.
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on more than 500 plant species from
more than 100 families (Mahmoud &
Budak 2011: Srivastava ot al. 2001;
Mihail, 1992; Wyllie, 1988), including
economically important hosts such as
cucurbits (Safamezhad, 2004). Despite
its wide host range, only one species has
been identificd in the gonus
Macrophomina  (Wyllie, 198%). M.
phaseolina induces discases on a range of
crops, ranging from seedling blight, root
and stem rot, wilt, and pre- fo posi-
emergent damping off, which result in
decreased stem height, girth, root and
head weight, or death, of affected plants
(Raut, 1983). The objectives of this
investigation were to () isolate and
identify the fungi community from soil
samples cultivated by 5 cucurbits and
treated with 4 doses of organic
amendments; (i) determine  the
frequency of the fungi (thermophilic and
‘mesophilic) at _different temperature
ranges (30°C and 45°C), and (it} study
the pathogenicity of . axysporum, F.
solani, M. phascolina and R.. solani
isolated from soil samples.

Materials and methods

Soll sampling: Soil samples were
collected 90 days after planting from the
experimental field amended with 4 doses.
of organic manure (0, 20, 40, 60 tons per
hectare) and cultivated by five cucurbits
(watermelon,  grafted  watermelon,
muskmelon, grafted muskmelon and
squash). Samples were taken with a soil
probe at 10-20 cm depth. A total of 180
soil samples were collected for the
present rescarch aimed to  identify
different fungi with their prevalence ratio
i different plos.

Microblological

of soil-bome fungi was determined by
the dilution-plate method according to
Bagley and Seidler (1978). 10 g of soil
was diluted in 90 ml sterile distlled
water. Serial of dilutions were made
from 10" o 107 (Rapilly, 1968). A
volume of 0.1 ml of each dilution was
transfrred aseptically into Petri dishes
containing  PDA. The plates  were
incubated in the dark at 30°C and 45°C.
The count of fungal population is
determined by counting the colonics: nly
Peri dishes containing between 30 and
300 colonies at two successive dilutions
are retained. The number of colony
forming units (CFU) was calculated as
followed: CFU / g of soil = ((Total No.
of colonies)/(0.1 x (Number of Petri
dishes considered for the first dilution
retained + 0.1 x Number of Petri dishes
considered for the second dilution
relained) x dilution factor) (Mouria et al.,
2012). The species identification is
carried by observing the macroscopic
(growth, color, aspect of the colony) and
‘microscopic characterization (mycelium,
conidiophore, conidia,  resistance
structures, sexual form), after a series of
subculturing unil purification of the
fungus using the blue cotton as a
‘mounting liquid and with reference to
different identification keys. The relative
frequency (R of the fungal specic was
evaluated using the formula: Rf = (/N)
100, which n = the number of colonies
presened by cach species; N = the total

number of colonies of all species
(Mouria etal., 2012).
Greenhouse  experiment:  Thirteen

isolates collected from soil were used in
this experiment are F- oxysporum (Fol,
Fo2, Fo3 and Fod), F. solani (Fsl, Fs2
and Fs3), M. phaseolina (Mpl. Mp2 and
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Results

The in viro anti-Xem activities of some
commercally available antibiotics were
quaitaively and quantitatively assessed
by the presence or absence of inhibition
zones. MICs and minimum bactericidal
concentration (MBCs). Visible variations
were noticed between the tested
antibiotis and test concentrations both
‘within and between antbiotics (Table 1).
The differences between amoxicilln test
concentrations (50, 25, 125 and 6.25
mg/mL) vere insignificant at P < 0.05
‘Atlower test concenrations: below 0.195
mg/mL, the inhibition zone_diameters
became il (Table 1), Unlike others,
cephalexin inhibited the growth of Xem
only at higher concentrations (50, 25,
125 and 625 mgml) (Table 1)
Besides, the differences between these
st concentratons were insignificant (P
< 005) except between 625 and others.
Chloramphenicol on the _other hand,
inhibited the growth of Xem at lower
concentrations that _extend fo 1,56
mg/mL. In chloramphenicol, significant
(P < 0.05) differences were observed
among test concentrations _except
between two consecutive concenlrations
in the serial dilution (S0, 25, 12.5, 625,
3.12 and 1.56 mg/ml) (Table 1). Similar
o amoicilln, higher test concentrations
of streptomycin sulphate showed wider
inhibition zone diameter. However, the
ifferences among these (0. 25, 12.5 and
625 mgmL) test concenrations were
insignificant at P < 0,05 (Table 1). The
various test concentrations of etracycline
also inhibited the growth of Xem at
different levels. The highest inhibition
zone diameler was recorded in  the
highest test_ concentration (S0 mg/mL)

followed by 25 mg/mL (Table 1). The
difference between these two. was
insignificant at P < 0.05. Tetracycline
showed inhibition up to the lowst st
concentation (002 mgmL)  and
significant differences _were recorded
between the higher (50, 25 and 125
mg/mL) and lower (312, 156, 0.7
039, 0.098, 0049 and 0.02 m/m) test
concentraions (Table 1), Comparison of
tested anibiotics revealed the existence
of marked variation in potency against
Xem; a_plant pathogen. Accordingly,
amoxicillin and_ streptomycin showed
significantly (P < 0.05) wider inhibition

zone diameter than cephalex
chloramphenicol and tetracycline at 50,
25 125 and 625 mgmL fest

concentratons (Table 1). The difference
betuween tetracycline and amoicillin was
insignificant in some of the lower (1.56
and 0.39 mg/mi) test concentrations. The
significant variation between tetracycline
and streplomycin was not restricted to
the higher est concentrations. They also
showed significant differences ai lower
(156, 078, 039 and 0.098 mgmL) test
concentrations.  Cephalexin _and
chloramphenicol  showed  relatively
marrow inhibition zone  diameter a5
compared to others (Table 1). In general,
the antibacterial actvity of all antibiotics
increased with increasing concentration.
Figure | shows the MIC and MBC of
antibiotics against Xem. There was
varition i both fests between
antibiotics. In the assay. tetracycline
showed the lowest MIC and MBC values
25 compared to other antibiotics (Figure
1). The highest MIC and MBC were
recorded by fest  concentration of
cephalexin,  while the _remaining
antibiotis had moderate MIC and MBC

(Figure 1).
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and dry weight of above-ground (stem +
leaf), fresh and dry weight of below
ground (root), root volume, plant length
and main roots length were highly
significantly reduced (P<0.05) (Table 5).
The pathogenicity test demonstrated that
M. phaseolina revealed being pathogenic
on watermelon plants. Variations  in
pathogencity level were indicated among
the three isolates. Mpl (4) and Mp3
(&.11) were highly virulent according fo
thedisease severity index. while, Mp2
was tolerant (3.78). These isolates (Mpl.
Mp2 and Mp3) were responsible of
characterstc charcoal rot symptoms on
plants. Premature yellowing of the top
leaves followed by premature kaf drop
occurred.  Numerous _small,  black
sclerota were casily visible on the rools
were observed. Data of plant growth
response to M. phascolina indicated that
all' plant growth indicators _differed
significantly _(P<0.05) _on planis
development (Table 5). Afer symptom
development, the inoculated.pathogens
were re-isolated from randomly selected
plants. The fragment infection tissue was
incubated in Petri_dishes containing
PDA. Futher Koch's postulates are
confirmed for F- solani, F. oxysporum,
M. phascolina and R.solan isolaes.

Discussion

Isolation of mesophilic and thermophilic
fungi from different experimental field
treated with 4 organic amendments doses.
and cultivated by S cucurbits was
investigated in the present paper. The
dilution plate technique was found to be
suitable in this study. The main finding is
organic amendment proved fo be an
important factor affecting the mycofloral

population (60 tons per _hectare of
organic  amendments).  Cwalina-
Ambroziak and Wierzbowska (2011)
reported that the ferilizers could affect
the populations of soil fungi. The highest
fungal community was oblained from the
Soil amended with dried and pelleted
sewage sludge or municipal green waste
compost. The ~pathogen-antagonistic
fungi were more often isolated from the
soil fertlized with farm yard manure or
organic fertilizers than the unfertilized or
NPK-nourished soil. Other rescarchers
reported that the fungi population was
influenced by the compound of the
organic amendment (Luna Ramos et al.,
2015; Swer et al., 201 1; Bonanomi et al.,
2007). Furthermore, Pandey et al., (2006)
revealed that for the phylosanitary safoty
of crops. it is necessary fo maintain
dynamic changes of fungal populations
in the soil. Organic fertilizers added o
soil induce favorable conditions for the
development of antagonistic fungi. The
use of organic amendments such as
‘animal manure has been proposed, both
for conventional and biological systems
of agriculture, to improve soil structure
andfertility (Lonacrir et al., 2008;
Cavigelli & Thien, 2003; Conklin et al.,
2002; Magid et al,, 2001) and decrease
the incidence of disease caused by soil
bome pathogens (Noble & Coventry,
2005; Litterick et al., 2004). Different
complementary mechanisms have been
proposed o explain the suppressive
capacity of organic amendments and
cnhance  activities of  antagonistic
‘microbes (Hoitink & Bochm, 1999). The
data of colony-forming units (CFU) per g
soil showed a significant thermophilic
(P<0.05) and mesophilic fungi (i

0.018). Hackl et al. (2000) indicated that
the plant species could have an effect on
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done. The discase incidence was

recorded by counting the total number of
leaves and the number of diseased leaves

The discase intensity was recorded by
visual observations using 04 seale
(Schuster & Tobutt, 2004). Per cent
discase intensity (PDI) was calculated as
per the formula:

b
‘Where, n=No. of diseased leaves in cach
category, v= Numerical value of cach

category, N=No. of leaves examined, G
Maximum numerical value.

Symptomatological _studles:  Cherry
leaves of cultivar Bigarreau Napoleon
(Double) from four randomly selected
trees were used for symptomatological
studies i the orchard of Division of Fruit
Sciences, SKUASTK, Shalimar. The
trees were kept unsprayed throughout the
‘growing season to study the symptoms of

Blumericlla leaf spot under natural
cpiphylofic ~conditions. Leaves were
cxmined daily for the discase

appearance. Periodic._observations with
respect to petiole infection, leaf curling
‘and pre-mature defoliation besides size,
shape and colour of the lesions on leaves.
was recorded.

Isolation of the pathogen: Cherry leaves
exhibiting _typical _disease - symptoms,
collected_during the course of survey,
were repeatedly used for isolation of the.
pathogen. The discased leavas were first
cxamined for associated fungus by
teasing the diseased portion with the aid

on randomly selected four branches in
four directions of cach tree, using the
following formula:

of 4 teasing needle and observed under
‘microscope. For isolation of the fungus,
tissue bit technique (Joshua & Mmbaga,
2014) was used and incubated at 20:1°C
for 21 days in sterilized Polato Dextrose
Agar (PDA) media Petr plates

Isolaton,  purifcation  and
malntenance  of  the  pathoger
Isolations were made from diseased
leaves showing typical symptoms. After
72 hours of incubation at 20=1°C whitish
‘mycelial growth started cmerging from
the discased leaf tissues, inoculated on
Potato Dextrose Agar medium. The
culture was purified by single spore
isolation (Johnston & Booth, 1983). The
pure culture thus, obtained was
‘maintained by repeated subculturing at
an interval of 30 days for further studies.
The stock culture in PDA slants was
stored at 4°C in a reffigerator. To retain
the vigour of the fungus, it was isolated
repeatedly from naturally infected leaves
and purified by the method described.

Pathogenlelty test: One year old
apparently healthy, budded plants of
cultivar Bigarreau Napoleon (Double),
obtained from Division of Fuit Sciences,
SKUASTK, Shalimar were planted in
40 cm diameter plastic pols containing
sterilized soil. The potied plants were
kept in polythene chambers, especially
designed for the purpose. High humidity
inside the chamber was maintained by
timely imigation of the pois and
intermittent  spraying  with  distilled

.
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Population diversity of mesophilic
Tung! In the soll: The total of mesophilic
fungi recovered from the 180  soil
Samples at 30°C on PDA ranged from
0.17 x10° (for 1. insolens) to 34.39 x10°
CFU per gram of soil (for A. fumigatus).

‘The percentage of mesophilic fungi were
0.08% and 15.49%, respectively and 27
fungal species belonging 1o 13 genera
were recovered. From these fungi,
Aspersillus with 8 species was the most
frequent especially . fumigarus (3439
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associations with vegetable crops. The
pathogeny of
clathricaudatum

Scutellonema
and  Hoplolaimus
pararobustus on moringa should be
tested both in a greenhouse and fields to
understand their real effect on this plant.
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Mp3) and R solani (Rs1, Rs2 and Rs3).
Pathogenicity of strains was evaluated by
artificial inoculation on watermelon (cv
Crimson sween). F._oxysporum and F.
solani were grown in PDA for 4 days
The conidia_densites were calculated
with hemocytometer and adjusted to 10°
conidia mi. Each plantlet of Crimson
sweet was inoculated with 10 mi of cach
spores suspension for cach . axysporum,
F. solani R solani and M. phaseolina
Strains.  Watermelon  seedlings  were
inoculated at the cotyledon and four-true-
leaves stage. Control plants were treated
with 10 mL of sterle distlled water. The
inoculated plans in paralel with controls
were kepl in grecnhouse, with a
temperature ranging from 25 t0 31°C. For
each fungal species one cucurbil plant
randomly distributed with 5 plants per
replicate (3 replicates) in cach teatment.
Parameters  measurements  were
determined after 30 days of inoculation
(Baixia et al., 2013; Femniah et al, 2014).
The reisolation was conducted from the
infected plants to confirm the Koch's
postulates

Evaluation  parameters:  Three
parameters were _used for  discase
assessment. The first one is discase
severity index (DSI) used for evaluate the
discase rating scale as presented in Table
1 for cach pathogen. Isolates causing no
symptoms (0-0.3 DSI) were considered
avirulent; isolates causing mild
symptoms (0.4-1.9 DSI) were considered
less virulent; isolates causing moderate
symptoms (2-29 DSI) were classified as
‘moderately virulent; isolates with severe
symptoms (339 DSI) were considered
virulent and_isolates ~responsible of
decline (4-5 DSI) were highly virulent
(Sneh et al., 2004). The second is the

percent of mortality (%) recorded only
for Fusarium spp. by using the following
formula: Mortality (%) = (Total No. of
dead plants / Total No. of plants) x 100
(Khanzada ot al, 2012). The third
cvaluation parameter is the wilting
percent (%) was considered also only for
Fusarium_spp by using the following
formula: Wilting (%) = (Total No. of
wiltered plants / Total No. of plants) x
100 (Femiah et al. 2014). Others
Horticultural measurements noted on
plants were recorded for above-ground
(stem + leaf) and below ground (root)
fresh and dry weights. The weights were
determined for nine representative plants
for cach isolate. Afier determining the
fresh weight of above- and below-ground
portions, the plants samples were placed
in an oven at 60°C for 48 hrs to
determine the dry weight (Heitholt,
1989). The length of the plant and the
‘main roots was measured (cm) using
flat rule. Rool volume (em’) was
determined by the immersion method as
described by Musick et al., (1965) by
‘comparing levels of the water before and
affer immersing the whole root in a
known volume of waler.

Data analysts: The disease severity
index, percentage of mortality (%) and
percent of wiling (%) were analyzed
with the GENMOD procedure using the
multinomial  distribution  and  the
cumulative logit as link function, and
‘means of the values were separated by
testat P< 0,05 using SAS program (SAS
Institute, Cary, NG). The other variables
were compared by analysis of variance
(ANOVA) and means of the values were
Separated with Duncan test at P < 0.05
using SPSS 200 for Windows (SPSS
Inc., Chicago, IL, USA).
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sterilized water. The plants were sprayed
with copper oxy-chloride 50 WP @ 0.3%
to exclude any infection. Also, the plants
were constantly observed for 10 days o
nile out any latent infection. Prior 1o
inoculations, the leaves were sprayed
with distilled sterlized water. One set of
the plants was given injuries with
carborandom powder, while another set
was kept uninjured. Inoculation were
‘made by spraying spore suspension (1
10* sporesiml) from young and vigorous
culture of Cylindrasporium padi on the
abaxial surface of both injured and
uninjured leaves with the help of an
atomizer. Planis  with injured and
uninjured leaves sprayed with distiled
sterilized water served as check. The
inoculated and un-inoculated plants were
closely monitored for _symptom
development. Re-isolations of pathogen
from artificially inoculated leaves were
caried out and resultant  cultures
compared with original  inoculant 1o
prove Koch's postulates.

Morphological  and cultural
characteristics of the pathogen: The
‘morphological characters of the causal
pathogen were studied both on host (in
vivo) as well as on artificial culture in the
laboratory (in _vitro). Monoconidial
cultures were first grown on PDA
‘medium and then semi-permanent slides.
were prepared from 21 days old culture,
stained with cotton blue in lacto phenol.
The  important  morphological
characteristies studied were nature of
colony, hyphae, conidiophore, conidia
and conidiomata. The - morphological
characters of the causal organism studied
were compared  with authentic
descriptions for the identification of the
fungus.

Results

Disease Incldence and Intensity: discase
incidence and inensity recorded during
survey indicate that Blumeriella leaf spot
discase of cherry was prvalent in all the
three disticts with varied degrees Figure
1. Statistical analysis of the surveyed
data revealed that the limils for average
discase incidence and intensity fluctuated
between 2645 to 46.57 and 09.10 to
2424 per cent, respectively for Srinagar
district and 34.95 to 47.09 and 14.50 to
2274 per cent, respectively for
‘Ganderbal district and 15.18 t0 21.02 and
06.97 to 09.97 per cent respectively for
Baramulla district, indicates highest for
Ganderbal.  However, the average
statistical limits in all the three districts
at all the locations in incidence and
intensity fluctuated between 27.09 to
3665 and 1159 to 17.57 per cent,
respectively.

‘Symptomatology: During the periodic
observation of marked trees, the initial
discase symploms were noticed in the
first week of June which reached to its
peak by the last week of August. The
‘symptoms appeared in the form of small,
imegular, purple red, non sporulating
specks measuring 0.5 to 1.0 mm with an
average size of 0.8 mm Figure 2a. The
Spot progression though initially slow
showed a curvilinear behaviour with 2
‘maximum spot size of 3.80 mm recorded
i the fourth weck of June, beyond which
no further enlargement in size was
observed. The colour of the spot changed
from purple red in the first week of June
to purple-brown at the end of the month,
‘The acervular formation on abaxial leaf
surface just corresponding to spot as a
whitish felt like growth was recorded in

%
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Discussion

The results of the present study showed
the potential use of antbiotics in
controling Enser bacterial wilt discase.
Antbiotics have been used 1o control
certain bacterial diseases of high-value
fruits, vegelables and ornamental planis
since 19505 in some developed countries
(McManus et al. 2002). All anibiotcs
showed antibacterial  activity - against
Xem, but with varied potency.
Streptomycin sulphate was found to be
the most effctive antibiotc in inhibiting
the growth of Xem. Similar effects of
sireplomycin have been reporied on
Xylella fasidiosa_isolatesthat_cause
pierce’s disease of grapevine (Kuzina ot
4l 2006) and citrus variegated chlorosis
incitrus fuits (Lacava et al., 2001)
According to Pawar (2015). treating
Xanthomonas  campeswis _py
mangiferacindicae (Xemi) _inoculated
mango fruits with streptomycin sulphate
inhibit the development of mango
bacterial canker discase  (MBCD).
Conversely.  SARL  (2013) _ reported
streplomycin sulphate as the  least

effective_antibiotic against Gurage and
Hagere Selam Xem isolates as compared
to amoxicillin, _chloramphenicol ~ and
tetracycline. Amoxacillin was the second
effective antibiotc to inhibit the growth
of Xem at concentrations ranging from
50 -0.39 mg/mL, which is in agreement
with SARI, (2013) that reported higher
antibacterial _activity of _amoxicillin
against Gurage Xem isolate. Tetracycline
on_the other hand ranked third in its
antibacterial activity against Xem at
higher test concentrations ranging from
50~ 039 mg/mL and second at lower
concentrations below 0.39 mg/mL. It
showed inhibition of Xcm growih at the
lowest concentration. This result agrees
with reports of Cooley et al. (1992),
SARL (2013) and Pavar. (2015)
Oxytetracycline treatment; a member of
tetracycline antibiotics (Christiano et al.,
2010). hassignificantly reduced the
development of symptoms of X-discase
caused by mycoplasma-like organism in
peach and thus significantly enhance
fruit yield 1 year afte treatment (Cooley
et al. 1992). It is also used as a foliar
spray to control Xanthomonas arboricola
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fungi at the different experimental felds
are presented in Table 3. The mesophilic
fungi were more frequent (221,96 x10°
CFU/g of sol) compared to thermophilic
fungi- (17267 10° CFUg of soil)

Aspergillus - glaucus, H. lamiginasa,
Gliocladium virens, G. virides, G.
catenulatum, ~ Paccilomyees  victoriae,

Seyialidium  thermophilum, - Arthrinium
Kunze and Endosporestible. spp. were
obtained only at 45°C, but A. fumigatus,
A nidulans, A flavus a0d A brevipes
was recovered for the two_incubation
temperatures (30 and 45°C). The genera
with the highest species mumber were

Aspersillus (S45%) and_Penicillium
(17.24%). The total population number
of Aspergillus spp. was 121.566x 10°
CFU/g soil, followed by Penicillum spp.
(3858 10° CFU/g of soil). While. the
genus with the lowest number of species
were Paccilomyces spp. with 0.03x 10°
CFU /g of sil (Table 3). The percentage
of fungal isolated from the different

experimental fields  indicate that A
fumigatus (15.45%) ‘and 4. flavus
(1147%)  presented  the  highest
percentage, followed by A terreus

(9.73%), Chactomium globosum (8%)
(Table 3).
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