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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
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‘The short tailed mole rat (Nesokia indica;
Gray, 1832) is a Palearctic rodent
species and is widely distributed in
Pakistan, India, Iran, Irag, Egypt, Syria,
Norther Arabia, Chinese Turkestan and
Southern Russian Turkestan  (Walker,
1975). In Pakistan N. indica is extremely
widespread throughout the irrigated area
of Sindh, Punjab (Khan, 1982; Fulk, et
al, 1981) and in most of the broader
valleys of Baluchistan province (Roberts,
1997). According to Taber et al. (1967),
. indica was originally confined to the
margins of rivers above flood level,
however, with introduction of irrigation
canals, the cultivated parts emerged as
suitable habitat and now . indica is the
‘most abundant mammal pest in Pakistan
followed by Bandicota  bengalensis
(Gray). Survey conducted by the team of
Vertebrate Pest Control Institute (VPCI).
Southern-Zone  Agricultural - Research
Center (SARC), Pakistan Agricultural
Research  Council (PARC),  Karachi
identified N. indica the main causative
agent of date palm trees infestation,
grown in Gwalishiap, Wadiyan and
Rajay, district Chaghai and Mashkale
area of distrct Kharan, Baluchistan. The
farmers reported that incidence of rat
outbreak first occurred across the border
in Iran area during 1998. It scems that
this species is transporied in this area
accidently and has adapted according to
ecological condition of desert ecosystem
and rapidly increased due to favorable
climatic conditions and_availability of
plenty of nuritional food in the form of
date-palm trees, their stems and fuits.
Diurnal fluctuations of temperature and
bumidity, sparse  vegetation,  scanty

rainfall, loose sand and strong winds are
some of the important factors, which
animals of the desert have to contend
with. Adaptations to desert conditions
may be anatomical as well as
behavioural (Prakash, 1964). Damage up
10 22.10% to old trees and suckers worth
estimated economic losses of 1066
‘million rupees annually for Nok-Kundi
and Mashkale arcas. Present study is
based on_in-depth Iaboratory study to
develop highly palatable bait formulation
for the successful control of mole rat (.
indica), thus to save the_agro-based
cconomy of the area. The loss is
considered heavy in the presence of
limiting factors in the desert environment
as the date palm trees not only provide
‘marketable dates but also are helping in
stabilizing the sand dunes. Keeping in
view the severity of problem and s
effects on the biodiversity of the arca, it
is proposed that both Pakistan and Iran
agricultural ministries jointly workout to
design strategy to conrol the pest rodent
from the date palm orchards for the
betterment of farming community and
the date industry of both countres.
Several methods are being used in the
world fo minimize rodent losses but
poison baiting is considered the main
technique to conirol the rodent pesis.
Any rodent control program cannot be
successful if the poison bait is not well
‘accepted by the rats. Different specics of
rats diffe in their diet and prferences. A
thorough knowledge of the preferred
food and feeding behavior of the pest
Species may be helpful in _planning
control strategies (Adamezewska, et al.,
1979). In the present study, efforts have
been made to enhance the acceptability
(palatability) of single dose anticoagulant
rodenticides  (Brodifacoum  and
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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 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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‘The short tailed mole rat (Nesokia indica;
Gray, 1832) is a Palearctic rodent
species and is widely distributed in
Pakistan, India, Iran, Irag, Egypt, Syria,
Norther Arabia, Chinese Turkestan and
Southern Russian Turkestan  (Walker,
1975). In Pakistan N. indica is extremely
widespread throughout the irrigated area
of Sindh, Punjab (Khan, 1982; Fulk, et
al, 1981) and in most of the broader
valleys of Baluchistan province (Roberts,
1997). According to Taber et al. (1967),
. indica was originally confined to the
margins of rivers above flood level,
however, with introduction of irrigation
canals, the cultivated parts emerged as
suitable habitat and now . indica is the
‘most abundant mammal pest in Pakistan
followed by Bandicota  bengalensis
(Gray). Survey conducted by the team of
Vertebrate Pest Control Institute (VPCI).
Southern-Zone  Agricultural - Research
Center (SARC), Pakistan Agricultural
Research  Council (PARC),  Karachi
identified N. indica the main causative
agent of date palm trees infestation,
grown in Gwalishiap, Wadiyan and
Rajay, district Chaghai and Mashkale
area of distrct Kharan, Baluchistan. The
farmers reported that incidence of rat
outbreak first occurred across the border
in Iran area during 1998. It scems that
this species is transporied in this area
accidently and has adapted according to
ecological condition of desert ecosystem
and rapidly increased due to favorable
climatic conditions and_availability of
plenty of nuritional food in the form of
date-palm trees, their stems and fuits.
Diurnal fluctuations of temperature and
bumidity, sparse  vegetation,  scanty

rainfall, loose sand and strong winds are
some of the important factors, which
animals of the desert have to contend
with. Adaptations to desert conditions
may be anatomical as well as
behavioural (Prakash, 1964). Damage up
10 22.10% to old trees and suckers worth
estimated economic losses of 1066
‘million rupees annually for Nok-Kundi
and Mashkale arcas. Present study is
based on_in-depth Iaboratory study to
develop highly palatable bait formulation
for the successful control of mole rat (.
indica), thus to save the_agro-based
cconomy of the area. The loss is
considered heavy in the presence of
limiting factors in the desert environment
as the date palm trees not only provide
‘marketable dates but also are helping in
stabilizing the sand dunes. Keeping in
view the severity of problem and s
effects on the biodiversity of the arca, it
is proposed that both Pakistan and Iran
agricultural ministries jointly workout to
design strategy to conrol the pest rodent
from the date palm orchards for the
betterment of farming community and
the date industry of both countres.
Several methods are being used in the
world fo minimize rodent losses but
poison baiting is considered the main
technique to conirol the rodent pesis.
Any rodent control program cannot be
successful if the poison bait is not well
‘accepted by the rats. Different specics of
rats diffe in their diet and prferences. A
thorough knowledge of the preferred
food and feeding behavior of the pest
Species may be helpful in _planning
control strategies (Adamezewska, et al.,
1979). In the present study, efforts have
been made to enhance the acceptability
(palatability) of single dose anticoagulant
rodenticides  (Brodifacoum  and
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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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Bromadialone 0.005% cach) by mixing
enhancer (aste additives) in the bait base
to develop highly palaiable bait
formulation for the successful control of
rodents infesting date palm orchards at
Nok-Kundi and Mashkale arcas in
Baluchistan Province of Pakistan.

Materials and methods

Collection of rats: Short tailed mole rat,
N indica_was live captured through
watering the burrow tunncls and live
trapping in the date-palm orchards of
Nok-Kundi, Baluchistan.  Capture
through live trapping was not successful
in this arca due to high velocity dusty
wind, which buried the traps under the
soil. However one rat was live captured
i single catch trap. It was observed that
the rats were extraordinary bait and trap
shy. These rats were seen roaming in day
time under the canopy of sucker of date
palm trees, while N. indica occasionally
come out of their burrow.

Acclimation of rats: The rats. afler
arrival in the Iaboratory, were sexed and
individually caged for acclimation_for
three weeks before undertaking various
tests. Pregnant, lactating and sub-adults
were discarded. The rais were fed on a
laboratory diet containing wheat, rice,
‘maize and fish meal before and between
various tests. Water was provided ad-
libitum.

Experimental design: The experiments
were consists of no choice fests; free
choice tests (paired choice and multiple
feed choice tests); and, poison bait
acceptance tests of Brodifacoum and
Bromadialone (0.005% each) with and

without taste additive. Under no-choice
and choice tests, 10 rais (5 male and 5
female) were caged singly 1o perform the
tests. The weight of the rats was recorded
before the start of each test. Each bait,
weighing 50 g was offered daily in
especally designed feeding cups. The
left over bait and spillage were collected
at 24 b intervals each day, by placing
blotting paper undemeath the cages, and
were weighed to calculate mean daily
consumption with an accuracy of 0.1 g.
Each day fresh bait was offered and the
left over was discarded due to urine and
fecal contamination by the rats. The
position of foeding cups was changed
daily to avoid any place preference trend.
Each test lasted for 7 consccutive days.
“The rats were re-used i the tests and re-
arranged in the subsequent groups, so
that their previous test food exposure is
evenly distributed among new groups.
To further reduce cary over effects, 7
days rest periods were maintained
between various tests. With poison bait
acceptability test, 10 rats were offered
poisoned bait with and without additive
for 3 consccutive days in order to
cvaluate their relative  acceptance.
Although ~ second  generation
anticoagulants require only single dose
feading. In the case of 3 days foeding
was tested to obtain more reliable data.

Balt Preparation: In order to conduct
no-choice and choice tests, bait with
additive was prepared containing wheat
flour 47.5% and broken rice 47.5% and
taste additive 5%. Milk powder, brown
sugar, eag (resh) yeast powder, glycerin,
animal fat (bovine), fish meal (powder),
sunflower oil, minced meat powder, and
fresh date  (grinded) were  used
individually as taste enhancers (taste
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Bromadialone 0.005% cach) by mixing
enhancer (aste additives) in the bait base
to develop highly palaiable bait
formulation for the successful control of
rodents infesting date palm orchards at
Nok-Kundi and Mashkale arcas in
Baluchistan Province of Pakistan.

Materials and methods

Collection of rats: Short tailed mole rat,
N indica_was live captured through
watering the burrow tunncls and live
trapping in the date-palm orchards of
Nok-Kundi, Baluchistan.  Capture
through live trapping was not successful
in this arca due to high velocity dusty
wind, which buried the traps under the
soil. However one rat was live captured
i single catch trap. It was observed that
the rats were extraordinary bait and trap
shy. These rats were seen roaming in day
time under the canopy of sucker of date
palm trees, while N. indica occasionally
come out of their burrow.

Acclimation of rats: The rats. afler
arrival in the Iaboratory, were sexed and
individually caged for acclimation_for
three weeks before undertaking various
tests. Pregnant, lactating and sub-adults
were discarded. The rais were fed on a
laboratory diet containing wheat, rice,
‘maize and fish meal before and between
various tests. Water was provided ad-
libitum.

Experimental design: The experiments
were consists of no choice fests; free
choice tests (paired choice and multiple
feed choice tests); and, poison bait
acceptance tests of Brodifacoum and
Bromadialone (0.005% each) with and

without taste additive. Under no-choice
and choice tests, 10 rais (5 male and 5
female) were caged singly 1o perform the
tests. The weight of the rats was recorded
before the start of each test. Each bait,
weighing 50 g was offered daily in
especally designed feeding cups. The
left over bait and spillage were collected
at 24 b intervals each day, by placing
blotting paper undemeath the cages, and
were weighed to calculate mean daily
consumption with an accuracy of 0.1 g.
Each day fresh bait was offered and the
left over was discarded due to urine and
fecal contamination by the rats. The
position of foeding cups was changed
daily to avoid any place preference trend.
Each test lasted for 7 consccutive days.
“The rats were re-used i the tests and re-
arranged in the subsequent groups, so
that their previous test food exposure is
evenly distributed among new groups.
To further reduce cary over effects, 7
days rest periods were maintained
between various tests. With poison bait
acceptability test, 10 rats were offered
poisoned bait with and without additive
for 3 consccutive days in order to
cvaluate their relative  acceptance.
Although ~ second  generation
anticoagulants require only single dose
feading. In the case of 3 days foeding
was tested to obtain more reliable data.

Balt Preparation: In order to conduct
no-choice and choice tests, bait with
additive was prepared containing wheat
flour 47.5% and broken rice 47.5% and
taste additive 5%. Milk powder, brown
sugar, eag (resh) yeast powder, glycerin,
animal fat (bovine), fish meal (powder),
sunflower oil, minced meat powder, and
fresh date  (grinded) were  used
individually as taste enhancers (taste
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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
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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,






OEBPS/Images/335_007.jpg
Khanctal, 2016

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.

bl 11 Mool hasciiics o Clbspor s (1) P, kot x S caming BLS disseof

ey

B s W - o
] wer

(R ki i e pchon ficund -

ot ety o s :
P

Nots gt Wi G ABeIw O
s plu i

— eIl e et e

S - -
—

e e A o e

e Stadis e e -

o R o

ot iy o ot .
=

Nots Mgt e 3.z O
e, oz
e

g i e . average of 0 coevatons on Pt D Agar . o ot sage wan





OEBPS/Images/441_032.jpg
Boughallcb-M Hamdi et al, 2017

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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additives). The poison bait containing
0.005% brodifacou (2.5% master mix)
was prepared using @ mixture of wheat
flour, broken rice, taste_additive and
poison in a ratio of (47.4:47.4:5:0.2). For
comparative _evaluation, poison bait
without additive containing brodifacoum
(0.005%) was prepared with a mixture of
‘wheat flour, broken rice and poison in a
ratio of (49.9:49.9:02) The poison bait
with 0.005% bromadialone  (0.25%
master mix) was prepared by mixing
wheat flour, broken rice, taste additive
and poison in a ratio of (46.5:46.5:5:2)
and poison bait without additive in the
o of (49.0:49.0:2). The above
‘mentioned materials were blended in an
electric mixing machine adding enough
water until a sff dough was formed.
Small pallets were prepared using an
electric mincer with a sieve of the | Imm.

diameter. Baifs were fan dried and stored
in plastc bags.

Data analysis: Mean food consumption
data was analyzed by one way analysis
of variance with est food as the main
factor. Where significant effects were
found. the individual mean comparisons
were made using Least Significant
Difference (LSD) test at p- 005. In
paired choice fest, Ltest was used to
analyze the mean consumption of the
reated (additives) versus plain bait. The
same test was used in a choice test of
poison_bait_acceptability, where the
poison bait was kept as reforence and the
poison bait with additive s the test food
The percentage preference values were
calculated by dividing the test food by
the total food_consumption and  then
‘multplying by 100
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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
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Results

No- Cholce tests: No-choice fests were
performed to ascertain if there is any
potential for preference of additive baits
compared with plain baits before
undertaking  regular  tests.  Date
consumption is the highest though with
larger variation. Only date, milk and
brown sugar have greater mean
consumption compare o plain _bait
(Figure 1). Analysis of variance (Table 1)
Showed significant  differences _in
consumption_among various baits (F
2209, P < 0.005). Mean separation by
LSD fest revealed that baits containing
date, milk powder and brown sugar
additive were consumed _significantly
‘more than plain bait. Among additives,
date bait consumption wasmaximum,
‘while that of fish meal was minimum.

Cholee tests: Paired choice tests were
performed to examine mean _daily
consumption and percentage preference.
of 10 addiive baits over plain bait as the

altemative (Table 2). Baits with date,
milk_powder, and animal fat were
significantly preferred (P < 0.05) over
plain bait. Bait containing date additive
was the most preferred (65.97%). while
the bait with animal fa and milk powder
were 2* and 3" in order of preference
and the percentage of preference was
6082% and S8.48% Multiple feed
choice tests (4 feeds) was performed to
confirm or to re-establish the relative
positon of the 1, 2* and 3* prefemred
bait_additives emerged through period
choice test. (Table 3) Analysis of
variance revealed significant differences
in bait intake (F = 12,67, P < 0.001).
Significant difference and increase in
consumption of date_aditive bait was
recorded compared with animal fa, milk
powder and plain baits. Date additive
baitranked first_ (45.85%) in_relative
preference to milk powder (24.08%)
animal fat (19.96%) and reference (plain)
bait (10.11%). The rais showed
consistent preference for date over other
additives. Similar studies conducted by
Shafi et al. (1988) and Pervez et al.

v
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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

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

10
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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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(2000) revealed that texture and. the
particle size of the grain may play
important role in enhancing the bait
acceptance in N, indica. They
recommended 2-3% addition of the cgg
shell in the bait base to make the texture
of the bait more atractive and more
palatable and to fulfll the requirement of
calcium for the body nced. In the
agricultural fields,crop plants seem to be
chief source of diet for mole rat (V.
indica). In the sugarcane field of Sindh,
a5 much as 89% of the rars diet
comprised of the cane alone (Smiet, ot
aL, 1980). Similarly in the paddy felds.
the rat intensively consumed the rico
grain at harvest (Fulk. et al., 1980).In the
orchards of Baluchistan about 93% of the
dict of the rat was due to planis and the
remaining 7% was due to insects (Mian.
etal. 1987). The study showed that mole
ratin the non-crop land of Baluchistan is
largely herbivorous in diet (Abmed, et
aL.:2007; Hussain, et al., 1995: Tousif, et
4l 1985: Smiet, <t al. 1950). The date
it has high nulrient contents, which is
energy rich in protein and carbohydrate
etc. The mole rat (N. indica). being

largely a sublerrancan species has to do a
lot of digging to form long tunnels due to
their fossorial habit to link with far apart
other trees, which is an energy
consuming act (Hussain, et al, 1995)
So, it is assumed that the addition of the
date fruit (5%) in the bait made it more
palatable due to its high nutrient
contents, swaetness and specific aroma
of date fruit. The choice of food selection
in ras is very complicated and may
depend on the calorigenic ~contents
(Hausmann, 1932), palatability (Young,
1946). behavioral components (Bameti,
1956). and daily energy requirements
(Krishna Kumari, 1973). According to
Krishna kumari (1968), less nourishing
food are accepted if they are “Tasty”
with flavor or soft texture. The selection
aided if the alternative food has
distinct  “taste”.  Evidently the
physiological effect of a favorable food
is associated with ifs particular taste and
flavor (Bamett & Prakash, 1976). In the
present study the preference for the date
additive may be due to its palatability
(Soft texture, sweel taste or specific
flavor of date fruit,
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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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(2000) revealed that texture and. the
particle size of the grain may play
important role in enhancing the bait
acceptance in N, indica. They
recommended 2-3% addition of the cgg
shell in the bait base to make the texture
of the bait more atractive and more
palatable and to fulfll the requirement of
calcium for the body nced. In the
agricultural fields,crop plants seem to be
chief source of diet for mole rat (V.
indica). In the sugarcane field of Sindh,
a5 much as 89% of the rars diet
comprised of the cane alone (Smiet, ot
aL, 1980). Similarly in the paddy felds.
the rat intensively consumed the rico
grain at harvest (Fulk. et al., 1980).In the
orchards of Baluchistan about 93% of the
dict of the rat was due to planis and the
remaining 7% was due to insects (Mian.
etal. 1987). The study showed that mole
ratin the non-crop land of Baluchistan is
largely herbivorous in diet (Abmed, et
aL.:2007; Hussain, et al., 1995: Tousif, et
4l 1985: Smiet, <t al. 1950). The date
it has high nulrient contents, which is
energy rich in protein and carbohydrate
etc. The mole rat (N. indica). being

largely a sublerrancan species has to do a
lot of digging to form long tunnels due to
their fossorial habit to link with far apart
other trees, which is an energy
consuming act (Hussain, et al, 1995)
So, it is assumed that the addition of the
date fruit (5%) in the bait made it more
palatable due to its high nutrient
contents, swaetness and specific aroma
of date fruit. The choice of food selection
in ras is very complicated and may
depend on the calorigenic ~contents
(Hausmann, 1932), palatability (Young,
1946). behavioral components (Bameti,
1956). and daily energy requirements
(Krishna Kumari, 1973). According to
Krishna kumari (1968), less nourishing
food are accepted if they are “Tasty”
with flavor or soft texture. The selection
aided if the alternative food has
distinct  “taste”.  Evidently the
physiological effect of a favorable food
is associated with ifs particular taste and
flavor (Bamett & Prakash, 1976). In the
present study the preference for the date
additive may be due to its palatability
(Soft texture, sweel taste or specific
flavor of date fruit,
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Polson balt acceptability tests: The tests
were carried out 1o ascertain the relative
acceptance of poison bait with 2 highly
preferred additive (date fruit) compared
with the poison bait without additive
(reference).  Brodifacoum  and
bromadialone were used in the prsent
study and have been showed to be highly
effective against many rodent species
from different ecological regions (Pervez,
et al. 2000 and 1999; Maddaiah, et al,
1987; Mathur & Prakash, 1981; Brooks,
et al. 1979). Result of a 3 days choice
feeding study brodifacoum (P < 0.01) and
bromadialone (P < 0.05) with additive
(date fiuit) compared with the poison bait
without  additive. ~ Brodifacoum  and
bromadialone baits with additive were
Significantly preferred over poison bait
without additive (69.21% and 62.09%
(Table 4). Practically ~poison bait
aversion trend in rodents can be
overcome or minimized through making
the more palatable by mixing the
additives (Pervez & Khan, 2011; Shafi, et
al, 1993). Similar results were achieved

during laboratory study against Rattus
rams  through  changing  the
characteristic of bait or masking the
smell and flavor of the toxins (Naheed &
Khan, 1990). Earlier laboratory studies
conducted on B. bengalensis and N.
indica showed  significant  bait
cnhancementafter additive of cgg
(Pervez, 2007; Shafi, et al, 1993). The
present investigations  clearly
demonstrated that an addition of date
fruit (59%) has the potential to mask the
adverse effects in rats associated with
unpalatable bait materials. Morcover, the
highly palatable bait formulation has the
advantage to address the control
difficlties in field rodents due to
constant availability of alternative food
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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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Polson balt acceptability tests: The tests
were carried out 1o ascertain the relative
acceptance of poison bait with 2 highly
preferred additive (date fruit) compared
with the poison bait without additive
(reference).  Brodifacoum  and
bromadialone were used in the prsent
study and have been showed to be highly
effective against many rodent species
from different ecological regions (Pervez,
et al. 2000 and 1999; Maddaiah, et al,
1987; Mathur & Prakash, 1981; Brooks,
et al. 1979). Result of a 3 days choice
feeding study brodifacoum (P < 0.01) and
bromadialone (P < 0.05) with additive
(date fiuit) compared with the poison bait
without  additive. ~ Brodifacoum  and
bromadialone baits with additive were
Significantly preferred over poison bait
without additive (69.21% and 62.09%
(Table 4). Practically ~poison bait
aversion trend in rodents can be
overcome or minimized through making
the more palatable by mixing the
additives (Pervez & Khan, 2011; Shafi, et
al, 1993). Similar results were achieved

during laboratory study against Rattus
rams  through  changing  the
characteristic of bait or masking the
smell and flavor of the toxins (Naheed &
Khan, 1990). Earlier laboratory studies
conducted on B. bengalensis and N.
indica showed  significant  bait
cnhancementafter additive of cgg
(Pervez, 2007; Shafi, et al, 1993). The
present investigations  clearly
demonstrated that an addition of date
fruit (59%) has the potential to mask the
adverse effects in rats associated with
unpalatable bait materials. Morcover, the
highly palatable bait formulation has the
advantage to address the control
difficlties in field rodents due to
constant availability of alternative food
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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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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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additives). The poison bait containing
0.005% brodifacou (2.5% master mix)
was prepared using @ mixture of wheat
flour, broken rice, taste_additive and
poison in a ratio of (47.4:47.4:5:0.2). For
comparative _evaluation, poison bait
without additive containing brodifacoum
(0.005%) was prepared with a mixture of
‘wheat flour, broken rice and poison in a
ratio of (49.9:49.9:02) The poison bait
with 0.005% bromadialone  (0.25%
master mix) was prepared by mixing
wheat flour, broken rice, taste additive
and poison in a ratio of (46.5:46.5:5:2)
and poison bait without additive in the
o of (49.0:49.0:2). The above
‘mentioned materials were blended in an
electric mixing machine adding enough
water until a sff dough was formed.
Small pallets were prepared using an
electric mincer with a sieve of the | Imm.

diameter. Baifs were fan dried and stored
in plastc bags.

Data analysis: Mean food consumption
data was analyzed by one way analysis
of variance with est food as the main
factor. Where significant effects were
found. the individual mean comparisons
were made using Least Significant
Difference (LSD) test at p- 005. In
paired choice fest, Ltest was used to
analyze the mean consumption of the
reated (additives) versus plain bait. The
same test was used in a choice test of
poison_bait_acceptability, where the
poison bait was kept as reforence and the
poison bait with additive s the test food
The percentage preference values were
calculated by dividing the test food by
the total food_consumption and  then
‘multplying by 100
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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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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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Results

No- Cholce tests: No-choice fests were
performed to ascertain if there is any
potential for preference of additive baits
compared with plain baits before
undertaking  regular  tests.  Date
consumption is the highest though with
larger variation. Only date, milk and
brown sugar have greater mean
consumption compare o plain _bait
(Figure 1). Analysis of variance (Table 1)
Showed significant  differences _in
consumption_among various baits (F
2209, P < 0.005). Mean separation by
LSD fest revealed that baits containing
date, milk powder and brown sugar
additive were consumed _significantly
‘more than plain bait. Among additives,
date bait consumption wasmaximum,
‘while that of fish meal was minimum.

Cholee tests: Paired choice tests were
performed to examine mean _daily
consumption and percentage preference.
of 10 addiive baits over plain bait as the

altemative (Table 2). Baits with date,
milk_powder, and animal fat were
significantly preferred (P < 0.05) over
plain bait. Bait containing date additive
was the most preferred (65.97%). while
the bait with animal fa and milk powder
were 2* and 3" in order of preference
and the percentage of preference was
6082% and S8.48% Multiple feed
choice tests (4 feeds) was performed to
confirm or to re-establish the relative
positon of the 1, 2* and 3* prefemred
bait_additives emerged through period
choice test. (Table 3) Analysis of
variance revealed significant differences
in bait intake (F = 12,67, P < 0.001).
Significant difference and increase in
consumption of date_aditive bait was
recorded compared with animal fa, milk
powder and plain baits. Date additive
baitranked first_ (45.85%) in_relative
preference to milk powder (24.08%)
animal fat (19.96%) and reference (plain)
bait (10.11%). The rais showed
consistent preference for date over other
additives. Similar studies conducted by
Shafi et al. (1988) and Pervez et al.
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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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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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